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SUBCHAPTER 2L - GROUNDWATER CLASSIFICATION AND STANDARDS
SECTION .0100 - GENERAL CONSIDERATIONS

15A NCAC 02L .0101 AUTHORIZATION

(a) N.C. General Statute 143-214.1 directs that the Commission develop and adopt after proper study a series of
classifications and standards which will be appropriate for the purpose of classifying each of the waters of the state in such a
way as to promote the policy and purposes of the act. Pursuant to this statute, the rules in this Subchapter establish a series of
classifications and water quality standards applicable to the groundwaters of the state.

(b) These rules are applicable to all activities or actions, intentional or accidental, which contribute to the degradation of
groundwater quality, regardless of any permit issued by a governmental agency authorizing such action or activity except an
innocent landowner who is a bona fide purchaser of property which contains a source of groundwater contamination, who
purchased such property without knowledge or a reasonable basis for knowing that groundwater contamination had occurred,
or a person whose interest or ownership in the property is based or derived from a security interest in the property, shall not be
considered a responsible party.

History Note:  Authority G.S. 143-214.1; 143-214.2; 143-215.3(a)(1); 143B-282;
Eff. June 10, 1979;
Amended Eff. August 1, 1989; July 1, 1988; September 1, 1984; December 30, 1983.

15A NCAC 02L .0102 DEFINITIONS
The definition of any word or phrase used in these Rules shall be the same as given in G.S. 143-212 and G.S. 143-213 except
that the following words and phrases shall have the following meanings:

(1) "Bedrock" means any consolidated rock encountered in the place in which it was formed or deposited and
which cannot be readily excavated without the use of explosives or power equipment.

2) "Commission" means the Environmental Management Commission as organized under G.S. 143B.

3) "Compliance boundary" means a boundary around a disposal system at and beyond which groundwater

quality standards may not be exceeded and only applies to facilities which have received a permit issued
under the authority of G.S. 143-215.1 or G.S. 130A.

4 "Contaminant" means any substance occurring in groundwater in concentrations which exceed the
groundwater quality standards specified in Rule .0202 of this Subchapter.

(5) "Corrective action plan" means a plan for eliminating sources of groundwater contamination or for
achieving groundwater quality restoration or both.

(6) "Director" means Director of the Division of Environmental Management.

7 "Division" means the Division of Environmental Management.

(®) "Exposure pathway" means a course taken by a contaminant by way of a transport medium after its release
to the environment.

9) "Free product" means a non-aqueous phase liquid which may be present within the saturated zone or in
surface water.

(10) "Fresh groundwaters" means those groundwaters having a chloride concentration equal to or less than 250
milligrams per liter.

(11 "Groundwaters" means those waters occurring in the subsurface under saturated conditions.

(12) "Hazardous substance" means any substance as defined by Section 101(14) of the Comprehensive
Environmental Response, Compensation and Liability Act of 1980 (CERCLA).

(13) "Licensed geologist" means a person who has been duly licensed as a geologist in accordance with the
requirements of G.S. 89E.

(14) "Natural remediation" means those natural processes acting to restore groundwater quality, including
dilution, filtration, sorption, ion-exchange, chemical transformation and biodegradation.

(15) "Practical Quantitation Limit" means the lowest concentration of a given material that can be reliably

achieved among laboratories within specified limits of precision and accuracy by a given analytical method
during routine laboratory analysis.

(16) "Natural conditions" means the physical, biological, chemical and radiological conditions which occur
naturally.

a7 "Potable waters" means those waters suitable for drinking by humans.
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(18) "Professional Engineer" means a person who has been duly registered and licensed as a professional
engineer in accordance with the requirements of G.S. 89C.
(19) "Receptor" means any human, plant, animal, or structure which is, or has the potential to be, adversely

effected by the release or migration of contaminants. Any well constructed for the purpose of monitoring
groundwater and contaminant concentrations shall not be considered a receptor.

(20) "Review boundary" means a boundary around a permitted disposal facility, midway between a waste
boundary and a compliance boundary at which groundwater monitoring is required.

2D "Saline groundwaters" means those groundwaters having a chloride concentration of more than 250 mg/1.

(22) "Saturated zone" means that part of the subsurface below the water table in which all the interconnected
voids are filled with water under pressure at or greater than atmospheric. It does not include the capillary
fringe.

(23) "Standards" means groundwater quality standards as specified in Rule .0202 of this Subchapter.

(24) "Suitable for drinking" means a quality of water which does not contain substances in concentrations

which, either singularly or in combination if ingested into the human body, may cause death, disease,
behavioral abnormalities, congenital defects, genetic mutations, or result in an incremental lifetime cancer
risk in excess of 1x10-6, or render the water unacceptable due to aesthetic qualities, including taste, odor or

appearance.
(25) "Time of travel" means the time required for contaminants in groundwater to move a unit distance.

(26) "Waste boundary" means the perimeter of the permitted waste disposal area.

27 "Water table" means the surface of the saturated zone below which all interconnected voids are filled with

water and at which the pressure is atmospheric.

History Note: Authority G.S. 143-214.1; 143-215; 143B-282;
Eff. June 10, 1979.
Amended Eff. October 1, 1993; August 1, 1989; July 1, 1988; March 1, 1985.

15A NCAC 02L .0103 POLICY

(a) The rules established in this Subchapter are intended to maintain and preserve the quality of the groundwaters, prevent
and abate pollution and contamination of the waters of the state, protect public health, and permit management of the
groundwaters for their best usage by the citizens of North Carolina. It is the policy of the Commission that the best usage of
the groundwaters of the state is as a source of drinking water. These groundwaters generally are a potable source of drinking
water without the necessity of significant treatment. It is the intent of these Rules to protect the overall high quality of North
Carolina's groundwaters to the level established by the standards and to enhance and restore the quality of degraded
groundwaters where feasible and necessary to protect human health and the environment, or to ensure their suitability as a
future source of drinking water.

(b) It is the intention of the Commission to protect all groundwaters to a level of quality at least as high as that required under
the standards established in Rule .0202 of this Subchapter. In keeping with the policy of the Commission to protect, maintain,
and enhance groundwater quality within the State of North Carolina, the Commission will not approve any disposal system
subject to the provisions of G.S. 143-215.1 which would result in:

(1) the significant degradation of groundwaters which have existing quality that is better than the assigned
standard, unless such degradation is found to be in the best interests of the citizens of North Carolina based
upon the projected economic benefits of the facility and a determination that public health will be
protected, or

(2) a violation of a groundwater quality standard beyond a designated compliance boundary, or

3) the impairment of existing groundwater uses or increased risk to the health or safety of the public due to the
operation of a waste disposal system.

(c) Violations of standards resulting from groundwater withdrawals which are in compliance with water use permits issued
pursuant to G.S. 143-215.15, shall not be subject to the corrective action requirements of Rule .0106 of this Subchapter.
(d) No person shall conduct or cause to be conducted, any activity which causes the concentration of any substance to exceed
that specified in Rule .0202 of this Subchapter, except as authorized by the rules of this Subchapter.

(e) Work that is within the scope of the practice of geology and engineering, performed pursuant to the requirements of this
Subchapter, which involves site assessment, the interpretation of subsurface geologic conditions, preparation of conceptual
corrective action plans or any work requiring detailed technical knowledge of site conditions which is submitted to the
Director, shall be performed by persons, firms or professional corporations who are duly licensed to offer geological or
engineering services by the appropriate occupational licensing board or are exempted from such licensing by G.S. 89E-6.
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Work which involves design of remedial systems or specialized construction techniques shall be performed by persons, firms
or professional corporations who are duly licensed to offer engineering services. Corporations that are authorized by law to
perform engineering or geological services and are exempt from the Professional Corporation Act, G.S. 55B, may perform
these services.

History Note:  Authority G.S. 143-214; 143-214.1; 143-214.2; 143-215.3(e); 143-215.3(a)(1);
143B-282;
Eff. June 10, 1979;
Amended Eff. August 1, 1989; July 1, 1988; September 1, 1984; December 30, 1983;
RRC Objection Eff. September 17, 1993, due to lack of necessity for Paragraph (e);
Amended Eff. November 4, 1993.

15A NCAC 02L .0104 RESTRICTED DESIGNATION (RS)

(a) The RS designation serves as a warning that groundwater so designated may not be suitable for use as a drinking water
supply without treatment. The designation is temporary and will be removed by the Director upon a determination that the
quality of the groundwater so designated has been restored to the level of the applicable standards or when the groundwaters
have been reclassified by the Commission. The Director is authorized to designate GA or GSA groundwaters as RS under any
of the following circumstances:

(1) Where, as a result of man's activities, groundwaters have been contaminated and the Director has approved
a corrective action plan, or termination of corrective action, that will not result in the immediate restoration
of such groundwaters to the standards established under this Subchapter.

2) Where a statutory variance has been granted as provided in Rule .0113 of this Subchapter.

(b) Groundwaters occurring within an area defined by a compliance boundary in a waste disposal permit are deemed to be
designated RS.

(c) The boundary of a designated RS area may be approximated in the absence of analytical data sufficient to define the
dimension of the area. The boundary shall be located at least 250 feet away from the predicted edge of the contaminant
plume, and shall include any areas into which the contamination is expected to migrate.

(d) In areas designated RS, the person responsible for groundwater contamination shall establish and implement a
groundwater monitoring system sufficient to detect changes in groundwater quality within the RS designated area. Monitoring
shall be quarterly for the first year and may be reduced to semi-annually thereafter until the applicable standards have been
achieved. If during the monitoring period, contaminant concentrations increase, additional remedial action or monitoring
pursuant to these Rules may be required.

(e) The applicant for an RS designation shall also provide written verification that all property owners within and adjacent to
the proposed RS area have been notified of the requested RS designation.

(f) The Division shall provide public notice of the intent to designate any groundwater RS in accordance with the following
requirements:

(1) Notice shall be published at least 30 days prior to any proposed final action in accordance with G.S.
143-215.4. In addition, notice shall be provided to all property owners identified pursuant to Paragraph (e)
of this Rule and to the local County Health Director and the chief administrative officer of the political
jurisdiction(s) in which the contamination occurs.

2) The notice shall contain the following information:
(A) name, address, and phone number of the agency issuing the public notice;
(B) the location and extent of the designated area;
©) the county title number, county tax identification number, or the property tax book and page
identifiers;
(D) a brief description of the action or actions which resulted in the degradation of groundwater in the
area;
(E) actions or intended actions taken to restore groundwater quality;
F the significance of the RS designation;
(G) conditions applicable to removal of the RS designation;
(H) address and phone number of a Division contact from whom interested parties may obtain further
information.
3) The Director shall consider all requests for a public hearing, and if he determines that there is significant

public interest he shall issue public notice and hold a public hearing in accordance with G.S 143-215.4(b)
and Rule .0113(e) of this Section.
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@) These requirements shall not apply to groundwaters defined in Paragraph (b) of this Rule.

History Note:  Authority G.S. 143-214.1; 143-215.3(a)(1); 143B-282(2);
Eff. June 10, 1979;
Amended Eff. October 1, 1993; December 1, 1989; August 1, 1989; December 30, 1983.

15A NCAC 02L .0105 ADOPTION BY REFERENCE

History Note:  Authority G.S. 143-214.1;
Eff. December 30, 1983;
Repealed Eff. August 1, 1989.

15A NCAC 02L .0106 CORRECTIVE ACTION

(a) Where groundwater quality has been degraded, the goal of any required corrective action shall be restoration to the level
of the standards, or as closely thereto as is economically and technologically feasible as determined by the Department in
accordance with this Rule. In all cases involving requests to the Secretary, as defined in I5SA NCAC 02C .0102, for approval
of corrective action plans, or termination of corrective action, the responsibility for providing all information required by this
Rule lies with the person(s) making the request.

(b) Any person conducting or controlling an activity that results in the discharge of a waste or hazardous substance or oil to
the groundwaters of the State, or in proximity thereto, shall take action upon discovery to terminate and control the discharge,
mitigate any hazards resulting from exposure to the pollutants and notify the Department, as defined in 15A NCAC 02C
.0102, of the discharge.

(c) Any person conducting or controlling an activity that has not been permitted by the Department and that results in an
increase in the concentration of a substance in excess of the standard, other than agricultural operations, shall:

(1) within 24 hours of discovery of the violation, notify the Department of the activity that has resulted in the
increase and the contaminant concentration levels;

(2) respond in accordance with Paragraph (f) of this Rule;

3) submit a report to the Secretary assessing the cause, significance, and extent of the violation; and

@) implement an approved corrective action plan for restoration of groundwater quality in accordance with a
schedule established by the Secretary. In establishing a schedule, the Secretary shall consider a schedule
proposed by the person submitting the plan. A report shall be made to the Health Director of the county or
counties in which the contamination occurs in accordance with the requirements of Rule .0114(a) in this
Section.

Any activity not permitted pursuant to G.S. 143-215.1 or G.S. 130A-294 shall, for the purpose of this Rule, be deemed not
permitted by the Department and subject to the provisions of this Paragraph.

(d) Any person conducting or controlling an activity that is conducted under the authority of a permit initially issued by the
Department on or after December 30, 1983 pursuant to G.S. 143-215.1 or G.S. 130A-294 and that results in an increase in
concentration of a substance in excess of the standards:

(1) at or beyond a review boundary: the person shall demonstrate, through predictive calculations or modeling,
that natural site conditions, facility design and operational controls will prevent a violation of standards at
the compliance boundary. Alternately, the person may submit a plan for alteration of existing site
conditions, facility design, or operational controls that will prevent a violation at the compliance boundary,
and implement that plan upon its approval by the Secretary.

2) at or beyond a compliance boundary: the person shall respond in accordance with Paragraph (f) of this
Rule, assess the cause, significance and extent of the violation of standards and submit the results of the
investigation, and a plan and proposed schedule for corrective action to the Secretary. The permittee shall
implement the plan as approved by and in accordance with a schedule established by the Secretary. In
establishing a schedule the Secretary shall consider any schedule proposed by the permittee, the scope of
the project, the extent of contamination, and the corrective action being proposed.

(e) Any person conducting or controlling an activity that is conducted under the authority of a permit initially issued by the
Department prior to December 30, 1983 pursuant to G.S. 143-215.1 or G.S. 130A-294, and that results in an increase in
concentration of a substance in excess of the standards at or beyond the compliance boundary specified in the permit, shall:

(1) within 24 hours of discovery of the violation, notify the Department of the activity that has resulted in the
increase and the contaminant concentration levels;

2) respond in accordance with Paragraph (f) of this Rule;
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3) submit a report to the Secretary assessing the cause, significance and extent of the violation; and
@) implement an approved corrective action plan for restoration of groundwater quality at or beyond the
compliance boundary, in accordance with a schedule established by the Secretary. In establishing a
schedule the Secretary shall consider any schedule proposed by the person submitting the plan. A report
shall be made to the Health Director of the county or counties where the contamination occurs in
accordance with the requirements of Rule .0114(a) in this Section.
(f) Initial response required to be conducted prior to or concurrent with the assessment required in Paragraphs (c), (d), or (e)
of this Rule shall include:

(1) Prevention of fire, explosion, or the spread of noxious fumes;

2) Abatement, containment, or control of the migration of contaminants;

3) Removal, treatment, or control of any primary pollution source such as buried waste, waste stockpiles, or
surficial accumulations of free products;

@) Removal, treatment, or control of secondary pollution sources that would be potential continuing sources of

pollutants to the groundwaters, such as contaminated soils and non-aqueous phase liquids. Contaminated
soils that threaten the quality of groundwaters shall be treated, contained, or disposed of in accordance with
rules in this Chapter and in 15A NCAC 13 applicable to such activities. The treatment or disposal of
contaminated soils shall be conducted in a manner that will not result in a violation of standards or North
Carolina Hazardous Waste Management rules.
(g) The site assessment conducted pursuant to the requirements of Paragraphs (c), (d), or (e) of this Rule, shall include:

(1) The source and cause of contamination;

2) Any imminent hazards to public health and safety, as defined in G.S. 130A-2, and any actions taken to
mitigate them in accordance with Paragraph (f) of this Rule;

3) All receptors and significant exposure pathways;

@) The horizontal and vertical extent of soil and groundwater contamination and all significant factors
affecting contaminant transport; and

(5) Geological and hydrogeological features influencing the movement, chemical, and physical character of the
contaminants.

Reports of site assessments shall be submitted to the Department as soon as practicable or in accordance with a schedule
established by the Secretary. In establishing a schedule the Secretary shall consider a proposal by the person submitting the
report.

(h) Corrective action plans for restoration of groundwater quality, submitted pursuant to Paragraphs (c), (d), and (e) of this
Rule shall include:

(1) A description of the proposed corrective action and reasons for its selection;

(2) Specific plans, including engineering details where applicable, for restoring groundwater quality;

3) A schedule for the implementation and operation of the proposed plan; and

4 A monitoring plan for evaluating the effectiveness of the proposed corrective action and the movement of

the contaminant plume.
(1) In the evaluation of corrective action plans, the Secretary shall consider the extent of any violations, the extent of any
threat to human health or safety, the extent of damage or potential adverse impact to the environment, technology available to
accomplish restoration, the potential for degradation of the contaminants in the environment, the time and costs estimated to
achieve groundwater quality restoration, and the public and economic benefits to be derived from groundwater quality
restoration.
(j) A corrective action plan prepared pursuant to Paragraphs (c), (d), or (e) of this Rule shall be implemented using a remedial
technology demonstrated to provide the most effective means, taking into consideration geological and hydrogeological
conditions at the contaminated site, for restoration of groundwater quality to the level of the standards. Corrective action plans
prepared pursuant to Paragraphs (c) or (e) of this Rule may request an exception as provided in Paragraphs (k), (1), (m), (r),
and (s) of this Rule.
(k) Any person required to implement an approved corrective action plan for a site subject to Paragraphs (c) or (e) of this
Rule may request that the Secretary approve such a plan without requiring groundwater remediation to the standards. A
request submitted to the Secretary under this Paragraph shall include a description of site-specific conditions, including
information on the availability of public water supplies for the affected area; the technical basis for the request; and any other
information requested by the Secretary to evaluate the request in accordance with Subparagraphs (1) through (7) of this
Paragraph. The person making the request shall demonstrate:

1) that all sources of contamination and free product have been removed or controlled pursuant to Paragraph
(f) of this Rule;
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2)
€)

(4)

)

(6)
()

that the time and direction of contaminant travel can be predicted with reasonable certainty;
that contaminants have not and will not migrate onto adjacent properties, or that:

(A) such properties are served by an existing public water supply system dependent on surface waters
or hydraulically isolated groundwater; or
(B) the owners of such properties have consented in writing to the request;

that the standards specified in Rule .0202 of this Subchapter will be met at a location no closer than one
year time of travel upgradient of an existing or foreseeable receptor, based on travel time and the natural
attenuation capacity of subsurface materials or on a physical barrier to groundwater migration that exists or
will be installed by the person making the request;

that, if the contaminant plume is expected to intercept surface waters, the groundwater discharge will not
possess contaminant concentrations that would result in violations of standards for surface waters contained
in ISANCAC 02B .0200;

that public notice of the request has been provided in accordance with Rule .0114(b) of this Section; and
that the proposed corrective action plan would be consistent with all other environmental laws.

(1) Any person required to implement an approved corrective action plan for a site subject to Paragraphs (c) or (e) of this Rule
may request that the Secretary approve such a plan based upon natural processes of degradation and attenuation of

contaminants.

A request submitted to the Secretary under this Paragraph shall include a description of site-specific

conditions, including written documentation of projected groundwater use in the contaminated area based on current state or
local government planning efforts; the technical basis for the request; and any other information requested by the Secretary to
evaluate the request in accordance with Subparagraphs (1) through (10) of this Paragraph. The person making the request
shall demonstrate:

(1)

2)
)

“4)
)

(6)

(7

®)

)
(10)

that all sources of contamination and free product have been removed or controlled pursuant to Paragraph
(f) of this Rule;

that the contaminant has the capacity to degrade or attenuate under the site-specific conditions;

that the time and direction of contaminant travel can be predicted based on subsurface conditions and the
contaminant's physical and chemical properties;

that contaminant migration will not result in any violation of applicable groundwater standards at any
existing or foreseeable receptor;

that contaminants have not and will not migrate onto adjacent properties, or that:

(A) such properties are served by an existing public water supply system dependent on surface waters
or hydraulically isolated groundwater; or
(B) the owners of such properties have consented in writing to the request;

that, if the contaminant plume is expected to intercept surface waters, the groundwater discharge will not
possess contaminant concentrations that would result in violations of standards for surface waters contained
in 15A NCAC 02B .0200;

that the person making the request will put in place a groundwater monitoring program that, based on
subsurface conditions and the physical and chemical properties of the contaminant, will accurately track the
degradation and attenuation of contaminants and contaminant by-products within and down gradient of the
plume and to detect contaminants and contaminant by-products prior to their reaching any existing or
foreseeable receptor at least one year's time of travel upgradient of the receptor and no greater than the
distance the groundwater at the contaminated site is predicted to travel in five years;

that all necessary access agreements needed to monitor groundwater quality pursuant to Subparagraph (7)
of this Paragraph have been or can be obtained,;

that public notice of the request has been provided in accordance with Rule .0114(b) of this Section; and
that the proposed corrective action plan would be consistent with all other environmental laws.

(m) The Department or any person required to implement an approved corrective action plan for a site subject to Paragraphs
(c) or (e) of this Rule may request that the Secretary approve termination of corrective action.

(1

2

A request submitted to the Secretary under this Paragraph shall include:

(A) a discussion of the duration of the corrective action, the total project cost, projected annual cost
for continuance and evaluation of the success of the corrective action;

B) an evaluation of alternate treatment technologies that could result in further reduction of
contaminant levels, projected capital, and annual operating costs for each technology; and

© the effects, including health and safety impacts, on groundwater users if contaminant levels

remain at levels existing at the time corrective action is terminated.
In addition, the person making the request shall demonstrate:
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(A) that continuation of corrective action would not result in a significant reduction in the
concentration of contaminants. This demonstration shall show the duration and degree of success
of existing remedial efforts to attain standards. For the purpose of this Part, a "significant
reduction” is demonstrated by showing that the asymptotic slope of the contaminants curve of
decontamination is less than a ratio of 1:40 over a term of one year based on quarterly sampling;

(B) that contaminants have not and will not migrate onto adjacent properties, or that:
(1) such properties are served by an existing public water supply system dependent on
surface waters or hydraulically isolated groundwater; or
(i1) the owners of such properties have consented in writing to the request;
© that, if the contaminant plumes are expected to intercept surface waters, the groundwater

discharge will not possess contaminant concentrations that would result in violations of standards
for surface waters contained in 15A NCAC 02B .0200;

(D) that public notice of the request has been provided in accordance with Rule .0114(b) of this
Section; and

(E) that the proposed termination would be consistent with all other environmental laws.
3) The Secretary shall not authorize termination of corrective action for any area that, at the time the request is
made, has been identified by a state or local groundwater use planning process for resource development.
@) The Secretary may authorize the termination of corrective action, or amend the corrective action plan after

considering all the information in the request. In making the authorization, the Secretary shall consider
health and safety impacts on all existing and foreseeable receptors and the impacts the contaminated plume
may have if it reaches them. Upon termination of corrective action, the Secretary shall require
implementation of a groundwater monitoring program that, based on subsurface conditions and the physical
and chemical properties of the contaminants, will accurately track the degradation and attenuation of
contaminants at a location of no less than one year's predicted time of travel upgradient of any existing or
foreseeable receptor. The monitoring program shall remain in effect until there is sufficient evidence that
the contaminant concentrations have been reduced to the level of the standards. For the purpose of this
Part, "sufficient evidence" means that sampling and analyses demonstrate that contaminant concentrations
have been reduced to the level of the standards on multiple sampling events.
(n) Upon a determination by the Secretary that continued corrective action would result in no significant reduction in
contaminant concentrations, and the contaminated groundwaters can be rendered potable by treatment using technologies that
are in use in other applications and shown to be effective for removal of contaminants, the Secretary may designate the
remaining area of degraded groundwater RS. Where the remaining degraded groundwaters cannot be made potable by such
treatment, the Secretary may consider a request for reclassification of the groundwater to a GC classification as outlined in
Rule .0201 of this Subchapter.
(o) If at any time the Secretary determines that a new technology is available that would remediate the contaminated
groundwater to the standards specified in Rule .0202 of this Subchapter, the Secretary may require the responsible party to
evaluate the economic and technological feasibility of implementing the new technology in an active groundwater corrective
action plan in accordance with a schedule established by the Secretary. The Secretary's determination to utilize new
technology at any site or for any particular constituent shall include a consideration of the factors in Paragraph (h) of this
Rule.
(p) Where standards are exceeded as a result of the application of pesticides or other agricultural chemicals, the Secretary
shall request the Pesticide Board or the Department of Agriculture and Consumer Services to assist the Department in
determining the cause of the violation. Ifthe violation is determined to have resulted from the use of pesticides, the Secretary
shall request the Pesticide Board to take appropriate regulatory action to control the use of the chemical or chemicals
responsible for, or contributing to, such violations, or to discontinue their use.
(q) The approval pursuant to this Rule of any corrective action plan, or modification or termination thereof, that permits the
migration of a contaminant onto adjacent property, shall not affect any private right of action by any party that may be
affected by that contamination.
(r) If a discharge or release is not governed by the rules in Section .0400 of this Subchapter and the increase in the
concentration of a substance in excess of the standard resulted in whole or in part from a release from a commercial or
noncommercial underground storage tank as defined in G.S. 143-215.94A, any person required to implement an approved
corrective action plan pursuant to this Rule and seeking reimbursement for the Commercial or Noncommercial Leaking
Petroleum Underground Storage Tank Cleanup Funds shall implement a corrective action plan meeting the requirements of
Paragraph (k) or (1) of this Rule unless the person demonstrates to the Secretary that:
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(1 contamination resulting from the discharge cannot qualify for approval of a plan based on the requirements
of the Paragraphs; or
2) the cost of making such a demonstration would exceed the cost of implementing a corrective action plan

submitted pursuant to Paragraph (c) of this Rule.
(s) If a discharge or release is not governed by the rules in Section .0400 of this Subchapter and the increase in the
concentration of a substance in excess of the standard resulted in whole or in part from a release from a commercial or
noncommercial underground storage tank as defined in G.S. 143-215.94A, the Secretary may require any person
implementing or operating a previously approved corrective action plan pursuant to this Rule to:

(1) develop and implement a corrective action plan meeting the requirements of Paragraphs (k) and (1) of this
Rule; or
2) seek discontinuance of corrective action pursuant to Paragraph (m) of this Rule.

History Note:  Authority G.S. 143-215.1; 143-215.3; 143-215.94A; 143-215.94T; 143-215.94V; 143B-282;
1995 (Reg. Sess. 1996) c. 648, s. 1;
Eff. August 1, 1989;
Amended Eff. October 1, 1993; September 1, 1992;
Temporary Amendment Eff. January 2, 1998; January 2, 1996;
Amended Eff. July 1, 2016; October 29, 1998.

15A NCAC 02L .0107 COMPLIANCE BOUNDARY
(a) For disposal systems individually permitted prior to December 30, 1983, the compliance boundary is established at a
horizontal distance of 500 feet from the waste boundary or at the property boundary, whichever is closer to the source.
(b) For disposal systems individually permitted on or after December 30, 1983, a compliance boundary shall be established
250 feet from the waste boundary, or 50 feet within the property boundary, whichever point is closer to the source.
(c) The boundary shall be established by the Director, or his designee at the time of permit issuance. Any sale or transfer of
property which affects a compliance boundary shall be reported immediately to the Director, or his designee. For disposal
systems which are not governed by Paragraphs (e) or (f) of this Rule, the compliance boundary affected by the sale or transfer
of property will be re-established consistent with Paragraphs (a) or (b) of this Rule, whichever is applicable.
(d) Except as provided in Paragraph (g) of this Rule, no water supply wells shall be constructed or operated within the
compliance boundary of a disposal system individually permitted or repermitted after January 1, 1993.
(e) Except as provided in Paragraph (g) of this Rule, a permittee shall not transfer land within an established compliance
boundary of a disposal system permitted or repermitted after January 1, 1993 unless:

(1) the land transferred is serviced by a community water system as defined in 15A NCAC 18C, the source of

which is located outside the compliance boundary; and
(2) the deed transferring the property:

(A) contains notice of the permit, including the permit number, a description of the type of permit, and
the name, address and telephone number of the permitting agency; and
(B) contains a restrictive covenant running with the land and in favor of the permittee and the State, as

a third party beneficiary, which prohibits the construction and operation of water supply wells
within the compliance boundary; and
©) contains a restrictive covenant running with the land and in favor of the permittee and the State, as
a third party beneficiary, which grants the right to the permittee and the State to enter on such
property within the compliance boundary for groundwater monitoring and remediation purposes.
(f) Except as provided in Paragraph (g) of this Rule, if at the time a permit is issued or reissued after January 1, 1993, the
permittee is not the owner of the land within the compliance boundary, it shall be a condition of the permit issued or renewed
that the landowner of the land within the compliance boundary, if other than the permittee, execute and file in the Register of
Deeds in the county in which the land is located, an easement running with the land which:

€)) contains:
(A) either a notice of the permit, including the permit number, a description of the type of permit, and
the name, address and telephone number of the permitting agency; or
(B) areference to a notice of the permit with book and page number of its recordation if such notice is
required to be filed by statute;
2) prohibits the construction and operation of water supply wells within the compliance boundary; and
3) reserves the right to the permittee and the State to enter on such property within the compliance boundary

for groundwater monitoring and remediation purposes. The easement may be terminated by the Director
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when its purpose has been fulfilled or the need for the easement no longer exists. Under those conditions
the Director shall, upon request by the landowner, file a document terminating the easement with the
appropriate Register of Deeds.
(g) The requirements of Paragraphs (d), (e) and (f) of this Rule are not applicable to ground adsorption treatment systems
serving four or fewer single family dwellings or multiunit dwellings of four or fewer units.
(h) The boundary shall form a vertical plane extending from the water table to the maximum depth of saturation.
(1) For ground absorption sewage treatment and disposal systems which are permitted under 15A NCAC 18A .1900, the
compliance boundary shall be established at the property boundary.
(j) Penalties authorized pursuant to G.S. 143-215.6A(a)(1) will not be assessed for violations of standards within a
compliance boundary unless the violations are the result of violations of permit conditions or negligence in the management of
the facility.
(k) The Director shall require:

(1) that permits for all activities governed by G.S. 143-215.1 be written to protect the quality of groundwater
established by applicable standards, at the compliance boundary;

2) that necessary groundwater quality monitoring shall be conducted within the compliance boundary; and

3) that a violation of standards within the compliance boundary resulting from activities conducted by the

permitted facility be remedied through clean-up, recovery, containment, or other response when any of the
following conditions occur:

(A) a violation of any standard in adjoining classified groundwaters occurs or can be reasonably
predicted to occur considering hydrogeologic conditions, modeling, or other available evidence;

(B) an imminent hazard or threat to the public health or safety exists; or

©) a violation of any standard in groundwater occurring in the bedrock other than limestones found in

the Coastal Plain sediments, unless it can be demonstrated that the violation will not adversely
affect, or have the potential to adversely affect a water supply well.

History Note:  Authority G.S. 143-215.1(b); 143-215.3(a)(1); 143B-282;
Eff. August 1, 1989;
Amended Eff. October 1, 1993; November 2, 1992.

15A NCAC 02L .0108 REVIEW BOUNDARY

A review boundary is established around any disposal system midway between the compliance boundary and the waste
boundary. When the concentration of any substance equals or exceeds the standard at the review boundary as determined by
monitoring, the permittee shall take action in accordance with the provisions of Rule .0106(c)(2)(A) of this Subchapter.

History Note:  Authority G.S. 143-215.1(b); 143-215.3(a)(1); 143B-282;
Eff. August 1, 1989.

15A NCAC 02L .0109 DELEGATION

(a) The Director is delegated the authority to enter into consent special orders under G.S. 143-215.2 for violations of the
standards except when a public meeting is required as provided in 15A NCAC 2H .1203.

(b) The Director is delegated the authority to prepare a proposed special order to be issued by the Commission without the
consent of the person affected and to notify the affected person of that proposed order and of the procedure set out in G.S.
150B-23 to contest the proposed special order.

(¢) The Director, or his designee shall give public notice of proposed consent special orders as specified in 15A NCAC 2H
.1203.

History Note: Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.3(a)(4);
Eff. August 1, 1989;
Amended Eff. October 1, 1993; October 1, 1990.

15A NCAC 02L .0110 MONITORING

(a) Except where exempted by statute or this Subchapter, any person who causes, permits or has control over any discharge of
waste, or groundwater cleanup program, shall install and implement a monitoring system, at such locations, and in such detail,
as the Director, or his designee may require to evaluate the effects of the discharge upon the waters of the state, including the
effect of any actions taken to restore groundwater quality, as well as the efficiency of any treatment facility. The monitoring
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plan shall be prepared under the responsible charge of a Professional Engineer or Licensed Geologist and bear the seal of the
same.

(b) Monitoring systems shall be constructed in a manner that will not result in the contamination of adjacent groundwaters of
a higher quality.

(c) Monitoring shall be conducted and results reported in a manner and at a frequency specified by the Director, or his
designee.

History Note: Authority G.S. 143-215.1(b); 143-215.3(a)(1); 143-215.65; 143-215.66; 143B-282;
Eff. August 1, 1989;
Amended Eff. October 1, 1993.

15A NCAC 02L .0111 REPORTS
(a) Any person subject to the requirements for corrective action specified in Rule .0106 of this Section shall submit to the
Director, in such detail as the Director may require, a written report that describes:
(D) the results of the investigation specified in Paragraphs (c) and (d) of Rule .0106 of this Section, including
but not limited to:

(A) a description of the sampling procedures followed and methods of chemical analyses used; and
(B) all technical data utilized in support of any conclusions drawn or determinations made.
2) the results of the predictive calculations or modeling, including a copy of the calculations or model runs

and all supporting technical data, used in the demonstration required in Paragraph (d) of Rule .0106 of this
Section; and
3) the proposed methodology and timetable associated with the corrective action for those situations identified
in Paragraphs (c) and (d) of Rule .0106 of this Section.
(b) The report shall be prepared under the responsible charge of a Professional Engineer or Licensed Geologist and bear the
seal of the same as specified in Rule .0106(d) of this Section.

History Note: Authority G.S. 143-215.1(b); 143-215.3(a)(1); 143-215.65; 143B-282;
Eff. August 1, 1989;
Amended Eff. October 1, 1993.

15A NCAC 02L .0112 ANALYTICAL PROCEDURES
Tests or analytical procedures to determine compliance or noncompliance with the standards established in Rule .0202 of'this
Subchapter will be in accordance with:
(1) The most sensitive of the following methods or procedures for substances where the standard is at or above
the method detection limit value:

(a) The most recent version of Standard Methods for the Examination of Water and Wastewater,
published jointly by American Public Health Association, American Water Works Association
and Water Pollution Control Federation;

(b) Methods for Chemical Analysis of Water and Waste, 1979, U.S. Environmental Protection
Agency publication number EPA-600/4-79-020, as revised March 1983;

(©) Test Methods for Evaluating Solid Wastes: Physical/Chemical Methods, 3rd Edition, 1986, U.S.
Environmental Protection Agency publication number SW-846;

(d) Test Procedures for the Analysis of Pollutants Under the Clean Water Act, Federal Register Vol.
49, No. 209, 40 CFR Part 136, October 26, 1984;

(e) Methods or procedures approved by letter from the Director upon application by the regulated
source; or
2) A method or procedure approved by the Director for substances where the standard is less than the method

detection limit value.

History Note:  Authority G.S. 143-215.3(a)(1); 143B-282;
Eff. August 1, 1989;
Amended Eff. October 1, 1993.

15A NCAC 02L .0113 VARIANCE
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(a) The Commission, on its own initiative or pursuant to a request under G.S. 143-215.3(e), may grant variances to the rules
of this Subchapter.

(b) Requests for variances are filed by letter from the applicant to the Environmental Management Commission. The
application shall be mailed to the chairman of the Commission in care of the Director, Division of Environmental
Management, Post Office Box 29535, Raleigh, N.C. 27626-0535.

(¢) The application shall contain the following information:

(1)
)
€)

(4)

)

(6)
(7
®)
)

Applications filed by counties or municipalities must include a resolution of the County Board of
Commissioners or the governing board of the municipality requesting the variance.

A description of the past, existing or proposed activities or operations that have or would result in a
discharge of contaminants to the groundwaters.

Description of the proposed area for which a variance is requested. A detailed location map, showing the
orientation of the facility, potential for groundwater contaminant migration, as well as the area covered by
the variance request, with reference to at least two geographic references (numbered roads, named
streams/rivers, etc.) must be included.

Supporting information to establish that the variance will not endanger the public health and safety,
including health and environmental effects from exposure to groundwater contaminants. (Location of wells
and other water supply sources including details of well construction within 1/2 mile of site must be shown
on a map).

Supporting information to establish that requirements of this Rule cannot be achieved by providing the best
available technology economically reasonable. This information must identify specific technology
considered, and the costs of implementing the technology and the impact of the costs on the applicant.
Supporting information to establish that compliance would produce serious financial hardship on the
applicant.

Supporting information that compliance would produce serious financial hardship without equal or greater
public benefit.

A copy of any Special Order that was issued in connection with contaminants in the proposed area and
supporting information that applicant has complied with the Special Order.

A list of the names and addresses of any property owners within the proposed area of the variance as well
as any property owners adjacent to the site covered by the variance.

(d) Upon receipt of the application, the Director will review it for completeness and request additional information if
necessary. When the application is complete, the Director shall give public notice of the application and schedule the matter
for a public hearing in accordance with G.S. 143-215.4(b) and the procedures set out in Paragraph (e) of this Rule.

(e) Notice of Public Hearing:

(1

2

Notice of public hearing on any variance application shall be circulated in the geographical areas of the
proposed variance by the Director at least 30 days prior to the date of the hearing:

(A) by publishing the notice one time in a newspaper having general circulation in said county;

(B) by mailing to the North Carolina Department of Environment, Health, and Natural Resources,
Division of Environmental Health and appropriate local health agency;

©) by mailing to any other federal, state or local agency upon request;

(D) by mailing to the local governmental unit or units having jurisdiction over the geographic area
covered by the variance;

(E) by mailing to any property owner within the proposed area of the variance, as well as any property
owners adjacent to the site covered by the variance; and

F by mailing to any person or group upon request.

The contents of public notice of any hearing shall include at least the following:

(A) name, address, and phone number of agency holding the public hearing;

(B) name and address of each applicant whose application will be considered at the meeting;

© brief summary of the variance request;

(D) geographic description of a proposed area for which a variance is requested;

(E) brief description of activities or operations which have or will result in the discharge of
contaminants to the groundwaters described in the variance application;

(F) a brief reference to the public notice issued for each variance application;

(€)] information regarding the time and location for the hearing;

(H) the purpose of the hearing;
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) address and phone number of premises at which interested persons may obtain further
information, request a copy of each application, and inspect and copy forms and related
documents; and

@) a brief description of the nature of the hearing including the rules and procedures to be followed.
The notice shall also state that additional information is on file with the Director and may be
inspected at any time during normal working hours. Copies of the information on file will be made
available upon request and payment of cost or reproduction.

(f) All comments received within 30 days following the date of the public hearing shall be made part of the application file
and shall be considered by the Commission prior to taking final action on the application.

(g) In determining whether to grant a variance, the Commission shall consider whether the applicant has complied with any
Special Order, or Special Order by Consent issued under G.S. 143-215.2.

(h) If the Commission's final decision is unacceptable, the applicant may file a petition for a contested case in accordance
with Chapter 150B of the General Statutes. If the petition is not filed within 60 days, the decision on the variance shall be
final and binding.

(i) A variance shall not operate as a defense to an action at law based upon a public or private nuisance theory or any other
cause of action.

History Note:  Authority G.S. 143-215.3(a)(1); 143-215.3(a)(3); 143-215.3(a)(4); 143-215.3(e); 143-215.4;
Eff. August 1, 1989;
Amended Eff. October 1, 1993.

15A NCAC 02L .0114 NOTIFICATION REQUIREMENTS

(a) Any person subject to the requirements of Rule .0106(c) of this Section shall submit to the local Health Director, and the
chief administrative officer of the political jurisdictions in which the groundwater contamination has occurred, a report that
describes:

(D) The area extent of the contaminant plume;

2) The chemical constituents in the groundwater which exceed the standards described in Rule .0202 of this
Subchapter;

3) Actions taken and intended to mitigate threats to human health;

@) The location of any wells installed for the purpose of monitoring the contaminant plume and the frequency
of sampling.

The report described in this Rule shall be submitted no later than five working days after submittal of the completed report
assessing the cause, significance and extent of the violation as required by Rule .0106(c).

(b) Any person who submits a request under Rule .0106(k), (1), or (m) of this Section shall notify the local Health Director
and the chief administrative officer of the political jurisdictions in which the contaminant plume occurs, and all property
owners and occupants within or contiguous to the area underlain by the contaminant plume, and under the areas where it is
expected to migrate, of the nature of the request and reasons supporting it. Notification shall be made by certified mail
concurrent with the submittal of the request to the Director. A final decision by the Director shall be postponed for a period
of 30 days following receipt of the request so that the Director may consider comments submitted by individuals interested in
the request.

(c) Any person whose request under Rule .0106(k), (1), or (m) of this Section is granted by the Director shall notify parties
specified in Paragraph (b) of this Rule of the Director's decision. Notification shall be made by certified mail within 30 days
of receipt of the Director's decision.

History Note: Authority G.S. 143-214.1; 143-215.3(a)(1); 143B-282(2)b;
Eff. October 1, 1993.

15A NCAC 02L .0115 RISK-BASED ASSESSMENT AND CORRECTIVE ACTION FOR PETROLEUM
UNDERGROUND STORAGE TANKS

History Note:  Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.94A; 143-215.94E; 143-215.94T; 143-215.94V;
143B-282; 1995 (Reg. Sess. 1996) c. 648,s. 1;
Temporary Adoption Eff. January 2, 1998;
Eff. October 29, 1998;
Recodified to 15A NCAC 02L .0400 Eff. December 1, 2005.
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SECTION .0200 - CLASSIFICATIONS AND GROUNDWATER QUALITY STANDARDS

15A NCAC 02L .0201 GROUNDWATER CLASSIFICATIONS
The classifications which may be assigned to the groundwaters will be those specified in the following series of

classifications:

(1

2)

3)

History Note:

Class GA groundwaters; usage and occurrence:

(a) Best Usage. Existing or potential source of drinking water supply for humans.

(b) Conditions Related to Best Usage. This class is intended for those groundwaters in which chloride
concentrations are equal to or less than 250 mg/1, and which are considered suitable for drinking
in their natural state, but which may require treatment to improve quality related to natural

conditions.

(c) Occurrence. In the saturated zone.

Class GSA groundwaters; usage and occurrence:

(a) Best Usage. Existing or potential source of water supply for potable mineral water and conversion
to fresh waters.

(b) Conditions Related to Best Usage. This class is intended for those groundwaters in which the

chloride concentrations due to natural conditions is in excess of 250 mg/l, but which otherwise
may be considered suitable for use as potable water after treatment to reduce concentrations of
naturally occurring substances.

(c) Occurrence. In the saturated zone.

Class GC groundwaters: usage and occurrence:

(a) Best Usage. The best usage of GC groundwaters is as a source of water supply for purposes other
than drinking, including other domestic uses by humans.

(b) Conditions Related to Best Usage. This class includes those groundwaters that do not meet the

quality criteria for GA or GSA groundwaters and for which efforts to improve groundwater
quality would not be technologically feasible, or not in the best interest of the public. Continued
consumption of waters of this class by humans could result in adverse health affects.

(c) Occurrence. Groundwaters of this class may be defined by the Commission pursuant to Section
.0300 of this Subchapter on a case by case basis.

Authority G.S. 143-214.1; 143B-282(2);

Eff. June 10, 1979;

Amended Eff. October 1, 1993; August 1, 1989; September 1, 1984; December 30, 1983;

Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff. March 6, 2018.

15A NCAC 02L .0202 GROUNDWATER QUALITY STANDARDS

(a) The groundwater quality standards for the protection of the groundwaters of the state are those specified in this Rule.
They are the maximum allowable concentrations resulting from any discharge of contaminants to the land or waters of the
state, which may be tolerated without creating a threat to human health or which would otherwise render the groundwater
unsuitable for its intended best usage.

(b) The groundwater quality standards for contaminants specified in Paragraphs (h) and (i) of this Rule are as listed, except

that:
(1)

2

3)

Where the standard for a substance is less than the practical quantitation limit, the detection of that
substance at or above the practical quantitation limit constitutes a violation of the standard.

Where two or more substances exist in combination, the Director shall consider the effects of chemical
interactions as determined by the Division of Public Health and may establish maximum concentrations at
values less than those established in accordance with Paragraphs (c), (h), or (i) of this Rule. In the absence
of information to the contrary, in accordance with Paragraph (d) of this Rule, the carcinogenic risks
associated with carcinogens present shall be considered additive and the toxic effects associated with non-
carcinogens present shall also be considered additive.

Where naturally occurring substances exceed the established standard, the standard shall be the naturally
occurring concentration as determined by the Director.
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4 Where the groundwater standard for a substance is greater than the Maximum Contaminant Level (MCL),
the Director shall apply the MCL as the groundwater standard at any private drinking water well or public
water system well that may be impacted.

(c) Except for tracers used in concentrations which have been determined by the Division of Public Health to be protective of
human health, and the use of which has been permitted by the Division, substances which are not naturally occurring and for
which no standard is specified shall not be permitted in concentrations at or above the practical quantitation limit in Class GA
or Class GSA groundwaters. Any person may petition the Director to establish an interim maximum allowable concentration
for a substance for which a standard has not been established under this Rule. The petitioner shall submit relevant
toxicological and epidemiological data, study results, and calculations necessary to establish a standard in accordance with
Paragraph (d) of this Rule. Within three months after the establishment of an interim maximum allowable concentration for a
substance by the Director, the Director shall initiate action to consider adoption of a standard for that substance.

(d) Except as provided in Paragraph (f) of this Rule, groundwater quality standards for substances in Class GA and Class
GSA groundwaters are established as the least of:

(1 Systemic threshold concentration calculated as follows: [Reference Dose (mg/kg/day) x 70 kg (adult body
weight) x Relative Source Contribution (.10 for inorganics; .20 for organics)] / [2 liters/day (avg. water

consumption)];
2) Concentration which corresponds to an incremental lifetime cancer risk of 1x10-6;
3) Taste threshold limit value;
4 Odor threshold limit value;
(5) Maximum contaminant level; or
(6) National secondary drinking water standard.

(e) The following references, in order of preference, shall be used in establishing concentrations of substances which
correspond to levels described in Paragraph (d) of this Rule.

(1) Integrated Risk Information System (U.S. EPA).

2) Health Advisories (U.S. EPA Office of Drinking Water).

3) Other health risk assessment data published by the U.S. EPA.

@) Other relevant, published health risk assessment data, and scientifically valid peer-reviewed published

toxicological data.

(f) The Commission may establish groundwater standards less stringent than existing maximum contaminant levels or
national secondary drinking water standards if it finds, after public notice and opportunity for hearing, that:

(1) more recent data published in the EPA health references listed in Paragraph (e) of this Rule results in a
standard which is protective of public health, taste threshold, or odor threshold;

2) the standard will not endanger the public health and safety, including health and environmental effects from
exposure to groundwater contaminants; and

3) compliance with a standard based on the maximum contaminant level or national secondary drinking water

standard would produce serious hardship without equal or greater public benefit.

(g) Groundwater quality standards specified in Paragraphs (h) and (i) of this Rule and interim maximum allowable
concentrations established pursuant to Paragraph (c) of this Rule shall be reviewed by the Director on a triennial basis.
Appropriate modifications to established standards shall be made in accordance with the procedure prescribed in Paragraph
(d) of this Rule where modifications are considered appropriate based on data published subsequent to the previous review.
(h) Class GA Standards. Unless otherwise indicated, the standard refers to the total concentration in micrograms per liter of
any constituent in a dissolved, colloidal or particulate form which is mobile in groundwater. This does not apply to sediment
or other particulate matter which is preserved in a groundwater sample as a result of well construction or sampling procedures.
The Class GA standards are:

(1) Acenaphthene: 80;

2) Acenaphthylene: 200;

3) Acetone: 6 mg/L;

4 Acrylamide: 0.008;

&) Anthracene: 2 mg/L;

(6) Arsenic: 10;

@) Atrazine and chlorotriazine metabolites: 3;

(8) Barium: 700;

9 Benzene: 1;

(10) Benzo(a)anthracene (benz(a)anthracene): 0.05;

€8} Benzo(b)fluoranthene: 0.05;
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(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
21)
(22)
(23)
(24)
(25)
(26)
27)
(28)
(29)
(30)
1)
(32)
(33)
(34)
(35)
(36)
(37)
(38)
(39)
(40)
(41)
(42)
(43)
(44)
(45)
(46)
(47)
(48)
(49)
(50)
(51
(52)
(53)
(54)
(55)
(56)
(57)
(58)
(59)
(60)
(61)
(62)
(63)
(64)
(65)
(66)

Benzo(k)fluoranthene: 0.5;
Benzoic acid: 30 mg/L;
Benzo(g,h,i,)perylene: 200;
Benzo(a)pyrene: 0.005;
Bis(chloroethyl)ether: 0.03;

Bis(2-ethylhexyl) phthalate (di(2-ethylhexyl) phthalate):

Boron: 700;

Bromodichloromethane: 0.6;

Bromoform (tribromomethane): 4;
n-Butylbenzene: 70;

sec-Butylbenzene: 70;

tert-Butylbenzene: 70;

Butylbenzyl phthalate: 1 mg/L;

Cadmium: 2;

Caprolactam: 4 mg/L;

Carbofuran: 40;

Carbon disulfide: 700;

Carbon tetrachloride: 0.3;

Chlordane: 0.1;

Chloride: 250 mg/L;

Chlorobenzene: 50;

Chloroethane: 3,000;

Chloroform (trichloromethane): 70;
Chloromethane (methyl chloride): 3;
2-Chlorophenol: 0.4;

2-Chlorotoluene (o-chlorotoluene): 100;
Chromium: 10;

Chrysene: 5;

Coliform organisms (total): 1 per 100 mL;
Color: 15 color units;

Copper: 1 mg/L;

Cyanide (free cyanide): 70;

2, 4-D (2,4-dichlorophenoxy acetic acid): 70;
DDD: 0.1;

DDT: 0.1;

Dibenz(a,h)anthracene: 0.005;
Dibromochloromethane: 0.4;
1,2-Dibromo-3-chloropropane: 0.04;

Dibutyl (or di-n-butyl) phthalate: 700;
1,2-Dichlorobenzene (orthodichlorobenzene): 20;
1,3-Dichlorobenzene (metadichlorobenzene): 200;
1,4-Dichlorobenzene (paradichlorobenzene): 6;
Dichlorodifluoromethane (Freon-12; Halon): 1 mg/L;
1,1-Dichloroethane: 6;

1,2-Dichloroethane (ethylene dichloride): 0.4;
1,2-Dichloroethene (cis): 70;
1,2-Dichloroethene (trans): 100;
1,1-Dichloroethylene (vinylidene chloride): 350;
1,2-Dichloropropane: 0.6;

1,3-Dichloropropene (cis and trans isomers): 0.4;
Dieldrin: 0.002;

Diethylphthalate: 6 mg/L;

2,4-Dimethylphenol (m-xylenol): 100;
Di-n-octyl phthalate: 100;

1,4-Dioxane (p-dioxane): 3;
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(67)
(68)
(69)
(70)
(71)
(72)
(73)
(74)
(75)
(76)
(77)
(78)
(79)
(80)
@81)
(82)
(83)
(84)
(85)
(86)
(87)
(88)
(89)
(90)
o1
92)
(93)
(94)
95)
(96)
97)
(98)
(99)
(100)
(101)
(102)
(103)
(104)
(105)
(106)
(107)
(108)
(109)
(110)
(111)
(112)
(113)
(114)
(115)
(116)
(117)
(118)
(119)
(120)
(121)

Dioxin (2,3,7,8-TCDD): 0.0002 ng/L;

1,1- Diphenyl (1,1,-biphenyl): 400;

Dissolved solids (total): 500 mg/L;

Disulfoton: 0.3;

Diundecyl phthalate (Santicizer 711): 100;
Endosulfan: 40;

Endrin, total (includes endrin, endrin aldehyde and endrin ketone): 2;
Epichlorohydrin: 4;

Ethyl acetate: 3 mg/L;

Ethylbenzene: 600;

Ethylene dibromide (1,2-dibromoethane): 0.02;
Ethylene glycol: 10 mg/L;

Fluoranthene: 300;

Fluorene: 300;

Fluoride: 2 mg/L;

Foaming agents: 500;

Formaldehyde: 600;

Gross alpha (adjusted) particle activity (excluding radium-226 and uranium):

Heptachlor: 0.008;

Heptachlor epoxide: 0.004;

Heptane: 400;

Hexachlorobenzene (perchlorobenzene): 0.02;
Hexachlorobutadiene: 0.4;

Hexachlorocyclohexane isomers (technical grade): 0.02;
n-Hexane: 400;

Indeno(1,2,3-cd)pyrene: 0.05;

Iron: 300;

Isophorone: 40;

Isopropylbenzene: 70;

Isopropyl ether: 70;

Lead: 15;

Lindane (gamma hexachlorocyclohexane): 0.03;
Manganese: 50;

Mercury: 1;

Methanol: 4 mg/L;

Methoxychlor: 40;

Methylene chloride (dichloromethane): 5;

Methyl ethyl ketone (2-butanone): 4 mg/L;
2-Methylnaphthalene: 30;

3-Methylphenol (m-cresol): 400;

4-Methylphenol (p-cresol): 40;

Methyl tert-butyl ether (MTBE): 20;

Naphthalene: 6;

Nickel: 100;

Nitrate (as N): 10 mg/L;

Nitrite (as N): 1 mg/L;

N-nitrosodimethylamine: 0.0007;

Oxamyl: 200;

Pentachlorophenol: 0.3;

Petroleum aliphatic carbon fraction class (C5 - C8): 400;
Petroleum aliphatic carbon fraction class (C9 - C18): 700;
Petroleum aliphatic carbon fraction class (C19 - C36): 10 mg/L;
Petroleum aromatics carbon fraction class (C9 - C22): 200;
pH: 6.5-8.5;

Phenanthrene: 200;

15 pCi/L;
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(122)
(123)
(124)
(125)
(126)
(127)
(128)
(129)
(130)
(131)
(132)
(133)
(134)
(135)
(136)
(137)
(138)
(139)
(140)
(141)
(142)
(143)
(144)
(145)
(146)
(147)

Phenol: 30;

Phorate: 1;

n-Propylbenzene: 70;

Pyrene: 200;

Selenium: 20;

Silver: 20;

Simazine: 4,

Styrene: 70;

Sulfate: 250 mg/L;
1,1,2,2-Tetrachloroethane: 0.2;
Tetrachloroethylene (perchloroethylene; PCE): 0.7;
2,3,4,6-Tetrachlorophenol: 200;
Toluene: 600;

Toxaphene: 0.03;

2,4,5-TP (Silvex): 50;
1,2,4-Trichlorobenzene: 70;
1,1,1-Trichloroethane: 200;
Trichloroethylene (TCE): 3;
Trichlorofluoromethane: 2 mg/L;
1,2,3-Trichloropropane: 0.005;
1,2,4-Trimethylbenzene: 400;
1,3,5-Trimethylbenzene: 400;
1,1,2-Trichloro-1,2,2-trifluoroethane (CFC-113): 200 mg/L;
Vinyl chloride: 0.03;

Xylenes (0-, m-, and p-): 500; and
Zinc: 1 mg/L.

(1) Class GSA Standards. The standards for this class are the same as those for Class GA except as follows:

(1)
2)

chloride: allowable increase not to exceed 100 percent of the natural quality concentration; and
dissolved solids (total): 1000 mg/L.

(j) Class GC Standards.

(1

2

3)

History Note:

The concentrations of substances that, at the time of classification, exceed the standards applicable to Class
GA or GSA groundwaters shall not be caused to increase, nor shall the concentrations of other substances
be caused to exceed the GA or GSA standards as a result of further disposal of contaminants to or beneath
the surface of the land within the boundary of the area classified GC.

The concentrations of substances that, at the time of classification, exceed the standards applicable to GA
or GSA groundwaters shall not be caused to migrate as a result of activities within the boundary of the GC
classification, so as to violate the groundwater or surface water quality standards in adjoining waters of a
different class.

Concentrations of specific substances, that exceed the established standard at the time of classification, are
listed in Section .0300 of this Subchapter.

Authority G.S. 143-214.1; 143B-282(a)(2);

Eff. June 10, 1979;

Amended Eff. November 1, 1994; October 1, 1993; September 1, 1992; August 1, 1989;

Temporary Amendment Eff. June 30, 2002;

Amended Eff. August 1, 2002;

Temporary Amendment Expired February 9, 2003;

Amended Eff. April 1, 2013; January 1, 2010; April 1, 2005;

Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff. March 6, 2018.

SECTION .0300 - ASSIGNMENT OF UNDERGROUND WATER CLASSIFICATIONS

15A NCAC 02L .0301  CLASSIFICATIONS: GENERAL
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(a) Schedule of Classifications. The classifications are based on the quality, occurrence and existing or contemplated best
usage of the groundwaters as established in Section .0200 of this Subchapter and are assigned statewide except where
supplemented or supplanted by specific classification assignments by major river basins.

(b) Classifications and Water Quality Standards. The classifications and standards assigned to the groundwaters are denoted
by the letters GA, GSA, or GC. These classifications refer to the classifications and standards established by Rule .0201 of
this Subchapter.

History Note:  Authority G.S. 143-214.1; 143B-282(2);
Eff. December 30, 1983;
Amended Eff. August 1, 1989;
Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff. March 6, 2018.

15A NCAC 02L..0302 STATEWIDE
The classifications assigned to the groundwaters located within the boundaries or under the extraterritorial jurisdiction of the
State of North Carolina are:

(1) Class GA Waters. Those groundwaters in the state naturally containing 250 mg/1 or less of chloride are
classified GA.

2) Class GSA Waters. Those groundwaters in the state naturally containing greater than 250 mg/1 chloride are
classified GSA.

3) Class GC Waters. Those groundwaters assigned the classification GC in Rules .0303 - .0318 of this
Section.

History Note:  Authority G.S. 143-214.1; 143B-282(2);
Eff. December 30, 1983;
Amended Eff. August 1, 1989;
Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff. March 6, 2018.

15A NCAC 02L. .0303 BROAD RIVER BASIN
No classification assignments other than those specified in Rule .0302 are made for the river basin.

History Note:  Authority G.S. 143-214.1;
Eff. December 30, 1983;
Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff. March 6, 2018.

15A NCAC 02L .0304 CAPE FEAR RIVER BASIN
No classification assignments other than those specified in Rule .0302 are made for the river basin.

History Note: Authority G.S. 143-214.1;
Eff. December 30, 1983;
Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff. March 6, 2018.

15A NCAC 02L .0305 CATAWBA RIVER BASIN
No classification assignments other than those specified in Rule .0302 are made for the river basin.

History Note:  Authority G.S. 143-214.1;
Eff. December 30, 1983;
Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff. March 6, 2018.

15A NCAC 02L .0306 CHOWAN RIVER BASIN
No classification assignments other than those specified in Rule .0302 are made for the river basin.

History Note:  Authority G.S. 143-214.1;
Eff. December 30, 1983;
Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff. March 6, 2018.
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15A NCAC 02L .0307 FRENCH BROAD RIVER BASIN
No classification assignments other than those specified in Rule .0302 are made for the river basin.

History Note:

Authority G.S. 143-214.1;
Eff. December 30, 1983;
Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff.

15A NCAC 02L .0308 HIWASSEE RIVER BASIN
No classification assignments other than those specified in Rule .0302 are made for the river basin.

History Note:

Authority G.S. 143-214.1;
Eff. December 30, 1983;
Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff.

15A NCAC 02L .0309 LITTLE TENNESSEE RIVER BASIN
No classification assignments other than those specified in Rule .0302 are made for the river basin.

History Note:

Authority G.S. 143-214.1;
Eff. December 30, 1983;
Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff.

15A NCAC 02L. .0310 SAVANNAH RIVER BASIN
No classification assignments other than those specified in Rule .0302 are made for the river basin.

History Note:

Authority G.S. 143-214.1;
Eff. December 30, 1983;
Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff.

15A NCAC 02L .0311 LUMBER RIVER BASIN
No classification assignments other than those specified in Rule .0302 are made for the river basin.

History Note:

Authority G.S. 143-214.1;
Eff. December 30, 1983;
Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff.

15A NCAC 02L .0312 NEUSE RIVER BASIN
No classification assignments other than those specified in Rule .0302 are made for the river basin.

History Note:

Authority G.S. 143-214.1;
Eff. December 30, 1983;
Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff.

15A NCAC 02L .0313 NEW-WATAUGA RIVER BASIN
No classification assignments other than those specified in Rule .0302 are made for the river basin.

History Note:

Authority G.S. 143-214.1;
Eff. December 30, 1983;
Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff.

15A NCAC 02L..0314 PASQUOTANK RIVER BASIN
No classification assignments other than those specified in Rule .0302 are made for the river basin.

History Note:

Authority G.S. 143-214.1;
Eff. December 30, 1983;
Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff.

March 6, 2018.

March 6, 2018.

March 6, 2018.

March 6, 2018.

March 6, 2018.

March 6, 2018.

March 6, 2018.

March 6, 2018.
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15A NCAC 02L .0315 ROANOKE RIVER BASIN
No classification assignments other than those specified in Rule .0302 are made for the river basin.

History Note:  Authority G.S. 143-214.1;
Eff. December 30, 1983;
Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff. March 6, 2018.

15A NCAC 02L .0316 TAR PAMLICO RIVER BASIN
No classification assignments other than those specified in Rule .0302 are made for the river basin.

History Note:  Authority G.S. 143-214.1;
Eff. December 30, 1983;
Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff. March 6, 2018.

15A NCAC 02L .0317 WHITE OAK RIVER BASIN
No classification assignments other than those specified in Rule .0302 are made for the river basin.

History Note: Authority G.S. 143-214.1;
Eff. December 30, 1983;
Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff. March 6, 2018.

15A NCAC 02L..0318 YADKIN-PEE DEE RIVER BASIN
No classification assignments other than those specified in Rule .0302 are made for the river basin.

History Note:  Authority G.S. 143-214.1;
Eff. December 30, 1983;
Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff. March 6, 2018.

15A NCAC 02L .0319 RECLASSIFICATION
The groundwater classifications as assigned may be revised by the Commission following public notice and subsequent public
hearing. Changes may be to a higher or lower classification. Reclassification requests may be submitted to the Director.

History Note:  Authority G.S. 143-214.1; 143-215.3(e); 143B-282(2);
Eff. December 30, 1983;
Amended Eff. August 1, 1989;
Pursuant to G.S. 150B-21.3A, rule is necessary without substantive public interest Eff. March 6, 2018.

SECTION .0400 - RISK-BASED ASSESSMENT AND CORRECTIVE ACTION FOR PETROLEUM
UNDERGROUND STORAGE TANKS

15A NCAC 02L..0401 PURPOSE
(a) The purpose of this Section is to establish procedures for risk-based assessment and corrective action sufficient to:

(1) protect human health and the environment;

2) abate and control contamination of the waters of the State as deemed necessary to protect human health and
the environment;

3) permit management of the State's groundwaters to protect their designated current usage and potential
future uses;

4 provide for anticipated future uses of the State's groundwater;

&) recognize the diversity of contaminants, the State's geology and the characteristics of each individual site;
and

(6) accomplish these goals in a cost-efficient manner to assure the best use of the limited resources available to

address groundwater pollution within the State.
(b) Section .0100 of this Subchapter shall apply to this Section unless specifically excluded.
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History Note:  Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.94A; 143-215.94E; 143-215.94T; 143-215.94V;
143B-282; 1995 (Reg. Sess. 1996) c. 648,s. 1;
Recodified from 15A NCAC 02L .0115(a);
Amended Eff. December 1, 2005;
Readopted Eff. June 1, 2019.

15A NCAC 02L .0402 DEFINITIONS
The definitions as set out in Rule .0102 of this Subchapter shall apply to this Section.

History Note:  Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.94A; 143-215.94E; 143-215.94T; 143-215.94V;
143B-282; 1995 (Reg. Sess. 1996) c. 648,s. 1;
Eff. December 1, 2005;
Readopted Eff. June 1, 2019.

15A NCAC 02L .0403 RULE APPLICATION

This Section shall apply to any discharge or release from a "commercial underground storage tank" or a "noncommercial
underground storage tank," as those terms are defined in G.S. 143-215.94A, that is reported on or after January 2, 1998. The
requirements of this Section shall apply to the owner and operator of the underground storage tank from which the discharge
or release occurred, a landowner seeking reimbursement from the Commercial Leaking Underground Storage Tank Fund or
the Noncommercial Leaking Underground Storage Tank Fund under G.S. 143-215.94E, and any other person responsible for
the assessment or cleanup of a discharge or release from an underground storage tank, including any person who has
conducted or controlled an activity that results in the discharge or release of petroleum or petroleum products as defined in
G.S. 143-215.94A(10) to the groundwaters of the State or in proximity thereto; these persons shall be collectively referred to
for purposes of this Section as the "responsible party." This Section shall be applied in a manner consistent with the rules
found in 15A NCAC 02N in order to assure that the State's requirements regarding assessment and cleanup from underground
storage tanks are no less stringent than Federal requirements.

History Note: Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.94A; 143-215.94E; 143-215.94T; 143-215.94V;
143B-282; 1995 (Reg. Sess. 1996) c. 648,s. 1;
Recodified from 15A NCAC 02L .0115(b);
Amended Eff. December 1, 2005;
Readopted Eff. June 1, 2019.

15A NCAC 02L .0404 REQUIRED INITIAL ABATEMENT ACTIONS BY RESPONSIBLE PARTY
(a) Upon a discharge or release of petroleum from a commercial underground storage tank the responsible party shall:

(1) take action to prevent all further discharge or release of petroleum from the underground storage tank;
identify and mitigate all fire, explosion, and vapor hazards; remove any free product; and comply with the
requirements of ISANCAC 02N .0601 through .0604, .0701 through .0703, and .0705 within 24 hours of
discovery;

(2) incorporate the requirements of 15A NCAC 02N .0704 into the submittal required under Subparagraph (3)
of'this Paragraph or the limited site assessment report required under Rule .0405 of this Section, whichever
is applicable. The submittals shall constitute compliance with the reporting requirements of 15A NCAC
02N .0704(b); and

3) submit within 90 days of the discovery of the discharge or release a soil contamination report containing
information sufficient to show that remaining unsaturated soil in the side walls and at the base of the
excavation does not contain contaminant levels that exceed either the "soil-to-groundwater" or the
residential maximum soil contaminant concentrations established by the Department pursuant to Rule .0411
of this Section, whichever is lower. If the showing is made, the discharge or release shall be classified as
low risk by the Department as defined in Rules .0406 and .0407 of this Section.

(b) Upon a discharge or release of petroleum from a noncommercial underground storage tank the responsible party shall:
€)) take necessary actions to protect public health, safety, and welfare and the environment, including actions
to prevent all further discharge or release of petroleum from the noncommercial underground storage tank;
identify and mitigate all fire, explosion, and vapor hazards; and report the release within 24 hours of
discovery, in compliance with G.S. 143-215.83(a), G.S. 143-215.84(a), G.S. 143-215.85(b), and G.S. 143-
215.94E; and
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2) provide or otherwise make available any information required by the Department to determine the site risk
as described in Rules .0405, .0406, and .0407 of this Section.
(¢) The Department shall notify the responsible party for a discharge or release of petroleum from a noncommercial
underground storage tank that no cleanup, no further cleanup, or no further action shall be required without additional soil
remediation pursuant to Rule .0408 of this Section if the site is determined by the Department to be low risk. This
classification is based on information provided to the Department that:

(1 describes the source and type of the petroleum release, site-specific risk factors, and risk factors present in
the surrounding area as defined in Rules .0406 and .0407 of this Section;

2) demonstrates that no remaining risk factors are present that are likely to be affected per G.S. 143-
215.94V(b); or

3) documents that soils remaining onsite do not contain contaminant levels that exceed either the "soil-to-

groundwater" or the residential maximum soil contaminant concentrations established by the Department
pursuant to Rule .0411 of this Section, whichever is lower.
The Department shall reclassify the site as high risk, as defined in Rule .0406(1) of this Section, upon receipt of new
information related to site conditions indicating that the discharge or release from a noncommercial underground storage tank
poses an unacceptable risk or a potentially unacceptable risk to human health or the environment, as described in Rule .0407
of this Section.

History Note: Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.94A; 143-215.94E; 143-215.94T; 143-215.94V;
143B-282; 1995 (Reg. Sess. 1996) c. 648,s. 1;
Recodified from 15A NCAC 02L .0115(c)(1)-(3);
Amended Eff. December 1, 2005;
Temporary Amendment Eff. September 29, 2017;
Readopted Eff. June 1, 2019.

15A NCAC 02L .0405 REQUIREMENTS FOR LIMITED SITE ASSESSMENT

(a) Ifthe required showing for a commercial underground storage tank cannot be made or if the Department determines that a
release from a noncommercial underground storage tank represents an unacceptable risk under Rule .0404 of this Section, the
responsible party shall submit within 120 days of the discovery of the discharge or release, a report containing information
needed by the Department to classify the level of risk to human health and the environment posed by a discharge or release
under Rule .0406 of this Section.

(b) The responsible party may submit a written request for an extension to the 120 day deadline set forth in Paragraph (a) of
this Rule to the Department for the Department's consideration prior to the deadline. The request for deadline extension by the
responsible party shall demonstrate that the extension, if granted by the Department, would not increase the risk posed by the
release. When considering a request from a responsible party for additional time to submit the report, the Department shall
consider the following:

(1) the extent to which the request for additional time is due to factors outside of the control of the responsible
party;

(2) the previous history of the person submitting the report in complying with deadlines established under the
Commission's rules;

3) the technical complications associated with assessing the extent of contamination at the site or identifying
potential receptors; and

4 the necessity for action to eliminate an imminent threat to public health or the environment.

(c) The report shall include:
(1) a location map, based on a USGS topographic map, showing the radius of 1500 feet from the source area of

a confirmed release or discharge and depicting all water supply wells, surface waters, and designated
wellhead protection areas as defined in 42 U.S.C. 300h-7(e) within the 1500-foot radius. 42 U.S.C. 300h-
7(e), is incorporated by reference including subsequent amendments and editions. Copies may be obtained
at no cost from the U.S. Government Bookstore's website at http://www.gpo.gov/fdsys/pkg/USCODE-
2010-title42/html/USCODE-2010-title42-chap6A-subchap XII-partC-sec300h-7.htm. The material is
available for inspection at the Department of Environmental Quality, UST Section, 217 West Jones Street,
Raleigh, NC 27603. For purposes of this Section, "source area" means the point of release or discharge
from the underground storage tank system;

2) a determination of whether the source area of the discharge or release is within a designated wellhead
protection area as defined in 42 U.S.C. 300h-7(e);
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€)

(4)

)

(6)

(7
®)
)

if the discharge or release is in the Coastal Plain physiographic region as designated on a map entitled
"Geology of North Carolina" published by the Department in 1985, incorporated by reference including
subsequent amendments or editions and may be obtained electronically free of charge from the
Department's website at https://deq.nc.gov/about/divisions/energy-mineral-land-resources/north-carolina-
geological-survey/ncgs-maps/1985-geologic-map-of-nc, a determination of whether the source area of the
discharge or release is located in an area in which there is recharge to an unconfined or semi-confined
deeper aquifer that is being used or may be used as a source of drinking water;

a determination of whether vapors from the discharge or release pose a threat of explosion due to the
accumulation of vapors in a confined space or pose any other serious threat to public health, public safety,
or the environment;

scaled site maps showing the location of the following that are on or adjacent to the property where the
source is located:

(A) site boundaries;

(B) roads;

©) buildings;

(D) basements;

(E) floor and storm drains;

F subsurface utilities;

(G) septic tanks and leach fields;

(H) underground and aboveground storage tank systems;
) monitoring wells;

Q) water supply wells;

(K) surface water bodies and other drainage features;

L) borings; and

M) the sampling points;

the results from a limited site assessment that shall include:

(A) the analytical results from soil samples collected during the construction of a monitoring well
installed in the source area of each confirmed discharge or release from a noncommercial or
commercial underground storage tank and either the analytical results of a groundwater sample
collected from the well or, if free product is present in the well, the amount of free product in the
well. The soil samples shall be collected every five feet in the unsaturated zone unless a water
table is encountered at or greater than a depth of 25 feet from land surface in which case soil
samples shall be collected every 10 feet in the unsaturated zone. The soil samples shall be
collected from suspected worst-case locations exhibiting visible contamination or elevated levels
of volatile organic compounds in the borehole;

(B) if any constituent in the groundwater sample from the source area monitoring well installed in
accordance with Part (A) of this Subparagraph, for a site meeting the high risk classification in
Rule .0406(1) of this Section, exceeds the standards or interim standards established in Rule .0202
of this Subchapter by a factor of 10 and is a discharge or release from a commercial underground
storage tank, the analytical results from a groundwater sample collected from each of three
additional monitoring wells or, if free product is present in any of the wells, the amount of free
product in such well. The three additional monitoring wells shall be installed as follows: one
upgradient of the source of contamination and two downgradient of the source of contamination.
The monitoring wells installed upgradient and downgradient of the source of contamination shall
be located such that groundwater flow direction can be determined; and

© potentiometric data from all required wells;

the availability of public water supplies and the identification of properties served by the public water

supplies within 1500 feet of the source area of a confirmed discharge or release;

the land use, including zoning if applicable, within 1500 feet of the source area of a confirmed discharge or

release;

a discussion of site-specific conditions or possible actions that could result in lowering the risk

classification assigned to the release. The discussion shall be based on information known or required to be

obtained under this Paragraph; and
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(10) names and current addresses of all owners and operators of the underground storage tank systems for which
a discharge or release is confirmed, the owners of the land upon which such systems are located, and all
potentially affected real property owners.

History Note:  Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.94A; 143-215.94E; 143-215.94T; 143-215.94V;
143B-282; 1995 (Reg. Sess. 1996) c. 648,s. 1;
Recodified from 15A NCAC 02L .0115(c)(4);
Amended Eff. December 1, 2005;
Temporary Amendment Eff. September 29, 2017;
Readopted Eff. June 1, 2019.

15A NCAC 02L .0406

DISCHARGE OR RELEASE CLASSIFICATIONS

The Department shall classify the risk of each known discharge or release as high, intermediate, or low risk unless the
discharge or release has been classified under Rule .0404(a)(3) or (c) of this Section. For purposes of this Section:
(D) "High risk" means that:

(a)
(b)

(©)

(d)

(e)

®
(2

a water supply well, including one used for non-drinking purposes, has been contaminated by a
release or discharge;

a water supply well used for drinking water is located within 1000 feet of the source area of a
confirmed discharge or release from a commercial underground storage tank or a noncommercial
underground storage tank of 1100 gallons or less in capacity used for storing motor fuel for
noncommercial purposes;

a water supply well not used for drinking water is located within 250 feet of the source area of a
confirmed discharge or release from a commercial underground storage tank or a noncommercial
underground storage tank of 1100 gallons or less in capacity used for storing motor fuel for
noncommercial purposes;

the groundwater within 500 feet of the source area of a confirmed discharge or release from a
commercial underground storage tank or a noncommercial underground storage tank of 1100
gallons or less in capacity used for storing motor fuel for noncommercial purposes has the
potential for future use in that there is no source of water supply other than the groundwater;

a water supply well, including one used for non-drinking purposes, is located within 150 feet of
the source area of a confirmed discharge or release from a noncommercial underground storage
tank storing heating oil for consumptive use on the premises;

the vapors from a discharge or release pose a serious threat of explosion due to accumulation of
the vapors in a confined space; or

a discharge or release poses an imminent danger to public health, public safety, or the
environment.

2) "Intermediate risk" means that:

(a)

(b)

(©
(d)

(e)

surface water is located within 500 feet of the source area of a confirmed discharge or release
from a commercial underground storage tank and the maximum groundwater contaminant
concentration exceeds the applicable surface water quality standards and criteria found in 15A
NCAC 02B .0200 by a factor of 10;

in the Coastal Plain physiographic region as designated on a map entitled "Geology of North
Carolina" published by the Department in 1985, the source area of a confirmed discharge or
release from a commercial underground storage tank is located in an area in which there is
recharge to an unconfined or semi-confined deeper aquifer that the Department determines is
being used or may be used as a source of drinking water;

the source area of a confirmed discharge or release from a commercial underground storage tank
is within a designated wellhead protection area, as defined in 42 U.S.C. 300h-7(e);

the levels of groundwater contamination associated with a confirmed discharge or release from a
commercial underground storage tank for any contaminant except ethylene dibromide, benzene,
and alkane and aromatic carbon fraction classes exceed 50 percent of the solubility of the
contaminant at 25 degrees Celsius or 1,000 times the groundwater standard or interim standard
established in Rule .0202 of this Subchapter, whichever is lower; or

the levels of groundwater contamination associated with a confirmed discharge or release from a
commercial underground storage tank for ethylene dibromide and benzene exceed 1,000 times the
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federal drinking water standard set out in 40 CFR 141. 40 CFR 141 is incorporated by reference
including subsequent amendments and editions. Copies may be obtained at no cost from the U.S.
Government Bookstore's website at https://www.gpo.gov/fdsys/pkg/CFR-2015-title40-
vol23/pdf/CFR-2015-title40-vol23-part141.pdf. The material is available for inspection at the
Department of Environmental Quality, UST Section, 217 West Jones Street, Raleigh, NC 27603.

3) "Low risk" means that:
(a) the risk posed does not fall within the high risk category for any underground storage tank, or
within the intermediate risk category for a commercial underground storage tank; or
(b) based on review of site-specific information, limited assessment, or interim corrective actions, the

discharge or release poses no significant risk to human health or the environment.
If the criteria for more than one risk category applies, the discharge or release shall be classified at the highest risk level
identified in Rule .0407 of this Section.

History Note:  Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.94A; 143-215.94E; 143-215.94T; 143-215.94V;
143B-282; 1995 (Reg. Sess. 1996) c. 648,s. 1;
Recodified from 15A NCAC 02L .0115(d);
Amended Eff. December 1, 2005;
Temporary Amendment Eff. September 29, 2017;
Readopted Eff. June 1, 2019.

15A NCAC 02L .0407 RECLASSIFICATION OF RISK LEVELS
(a) Each responsible party shall have the continuing obligation to notify the Department of any changes that may affect the
level of risk assigned to a discharge or release by the Department if the change is known or should be known by the
responsible party, including changes in zoning of real property, use of real property, or the use of groundwater that has been
contaminated or is expected to be contaminated by the discharge or release.
(b) The Department shall reclassify the risk posed by a release if warranted by further information concerning the potential
exposure of receptors to the discharge or release or upon receipt of new information concerning changed conditions at the site.
After initial classification of the discharge or release, the Department may require limited assessment, interim corrective
action, or other actions that the Department believes will result in a lower risk classification.
(c) If the risk posed by a discharge or release is determined by the Department to be high risk, the responsible party shall
comply with the assessment and cleanup requirements of Rule .0106(c), (g), and (h) of this Subchapter and 15A NCAC 02N
.0706 and .0707. The goal of a required corrective action for groundwater contamination shall be restoration to the level of the
groundwater standards set forth in Rule .0202 of this Subchapter, or as closely thereto as is economically and technologically
feasible. In a corrective action plan submitted pursuant to this Paragraph, natural attenuation shall be used to the maximum
extent possible, when the benefits of its use do not increase the risk to the environment and human health. If the responsible
party demonstrates that natural attenuation prevents the further migration of the plume, the Department may approve a
groundwater monitoring plan.
(d) If the risk posed by a discharge or release is determined by the Department to be an intermediate risk, the responsible
party shall comply with the assessment requirements of Rule .0106(c) and (g) of this Subchapter and 15A NCAC 02N .0706.
As part of the comprehensive site assessment, the responsible party shall evaluate, based on site-specific conditions, whether
the release poses a significant risk to human health or the environment. If the Department determines, based on the site-
specific conditions, that the discharge or release does not pose a significant threat to human health or the environment, the site
shall be reclassified as a low risk site. If the site is not reclassified, the responsible party shall, at the direction of the
Department, submit a groundwater monitoring plan or a corrective action plan, or a combination thereof, meeting the cleanup
standards of this Paragraph and containing the information required in Rule .0106(h) of this Subchapter and 15A NCAC 02N
.0707. Discharges or releases that are classified as intermediate risk shall be remediated, at a minimum, to a cleanup level of
50 percent of the solubility of the contaminant at 25 degrees Celsius or 1,000 times the groundwater standard or interim
standard established in Rule .0202 of this Subchapter, whichever is lower, for any groundwater contaminant except ethylene
dibromide, benzene and alkane and aromatic carbon fraction classes. Ethylene dibromide and benzene shall be remediated to a
cleanup level of 1,000 times the federal drinking water standard as referenced in 15A NCAC 18C .1518 incorporated by
reference  including subsequent amendments and editions, and available free of charge at
http://reports.oah.state.nc.us/ncac/title 15a - environmental quality/chapter 18 - environmental health/subchapter c/15a ncac
18c .1518.pdf. Additionally, if a corrective action plan or groundwater monitoring plan is required under this Paragraph, the
responsible party shall demonstrate that the groundwater cleanup levels are sufficient to prevent a violation of:

1) the rules contained in 15A NCAC 02B;
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(2) the standards contained in Rule .0202 of this Subchapter in a deep aquifer as described in Rule .0406(2)(b)
of this Section; and
3) the standards contained in Rule .0202 of this Subchapter at a location no closer than one year time of travel
upgradient of a well within a designated wellhead protection area, based on travel time and the natural
attenuation capacity of the subsurface materials or on a physical barrier to groundwater migration that
exists or will be installed by the person making the request.
In any corrective action plan submitted pursuant to this Paragraph, natural attenuation shall be used to the maximum extent
possible, if the benefits of its use do not increase the risk to the environment and human health.
(e) Ifthe risk posed by a discharge or release is determined to be a low risk, the Department shall notify the responsible party
that no cleanup, no further cleanup, or no further action is required by the Department unless the Department later determines
that the discharge or release poses an unacceptable risk or a potentially unacceptable risk to human health or the environment.
No notification shall be issued pursuant to this Paragraph, however, until the responsible party has:

(1) completed soil remediation pursuant to Rule .0408 of this Section or as closely thereto as economically or
technologically feasible;
2) submitted proof of public notification, if required pursuant to Rule .0409(b) of this Section; and

3) recorded all required land-use restrictions pursuant to G.S. 143B-279.9 and 143B-279.11.

History Note: Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.94A; 143-215.94E; 143-215.94T; 143-215.94V;
143B-282; 1995 (Reg. Sess. 1996) c. 648,s. 1;
Recodified from 15A NCAC 02L .0115(e)-(h);
Amended Eff. December 1, 2005;
Readopted Eff. June 1, 2019.

15A NCAC 02L .0408 ASSESSMENT AND REMEDIATION PROCEDURES
Assessment and remediation of soil contamination shall be addressed as follows:

(1) At the time that the Department determines the risk posed by the discharge or release, the Department shall
also determine, based on site-specific information, whether the site is "residential" or
"industrial/commercial." For the purposes of this Section, a site is presumed residential, but may be
classified as industrial/commercial if the Department determines based on site-specific information that
exposure to the soil contamination is limited in time due to the use of the site and does not involve
exposure to children. For the purposes of this Paragraph, "site" means both the property upon which the
discharge or release occurred and any property upon which soil has been affected by the discharge or
release.

(2) For a discharge or release from a commercial underground storage tank, or for a discharge or release from a
noncommercial underground storage tank classified by the Department as high risk, the responsible party
shall submit a report to the Department assessing the vertical and horizontal extent of soil contamination in
excess of the lower of:

(a) the residential or industrial/commercial maximum soil contaminant concentration, whichever is
applicable, that has been established by the Department pursuant to Rule .0411 of this Section; or
(b) the "soil-to-groundwater" maximum soil contaminant concentration that has been established by
the Department pursuant to Rule .0411 of this Section.
3) For a discharge or release from a commercial underground storage tank classified by the Department as low

risk, the responsible party shall submit a report demonstrating that soil contamination has been remediated

to either the residential or industrial/commercial maximum soil contaminant concentration established by

the Department pursuant to Rule .0411 of this Section, whichever is applicable.

@) For a discharge or release classified by the Department as high or intermediate risk, the responsible party

shall submit a report demonstrating that soil contamination has been remediated to the lower of:

(a) the residential or industrial/commercial maximum soil contaminant concentration, whichever is
applicable, that has been established by the Department pursuant to Rule .0411 of this Section; or

(b) the "soil-to-groundwater" maximum soil contaminant concentration that has been established by
the Department pursuant to Rule .0411 of this Section.

History Note:  Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.94A; 143-215.94E; 143-215.94T; 143-215.94V;
143B-282; 1995 (Reg. Sess. 1996) c. 648,s. 1;
Recodified from 15A NCAC 02L .0115(i);
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Amended Eff. December 1, 2005;
Temporary Amendment Eff. September 29, 2017;
Readopted Eff. June 1, 2019.

15A NCAC 02L .0409 NOTIFICATION REQUIREMENTS

(a) A responsible party who submits a corrective action plan that proposes natural attenuation, to cleanup groundwater
contamination to a standard other than a standard as set forth in Rule .0202 of this Subchapter, or to cleanup soil other than to
the standard for residential use or soil-to-groundwater contaminant concentration established pursuant to this Section,
whichever is lowest, shall give notice to:

(1) the local Health Director and the chief administrative officer of each political jurisdiction in which the
contamination occurs;

2) all property owners and occupants within or contiguous to the area containing the contamination; and

3) all property owners and occupants within or contiguous to the area where the contamination is expected to
migrate.

The notice shall describe the nature of the plan and the reasons supporting it. Notification shall be made by certified mail
concurrent with the submittal of the corrective action plan. Approval of the corrective action plan by the Department shall be
postponed for a period of 60 days following receipt of the request so that the Department may receive and consider comments.
The responsible party shall, within 30 days, provide the Department with a copy of the notice and proof of receipt of each
required notice or of refusal by the addressee to accept delivery of a required notice. If notice by certified mail to occupants
under this Paragraph is impractical, the responsible party shall give notice as provided in G.S. 1A-1, Rule 4(j) or 4(j1). If
notice is made to occupants by posting, the responsible party shall provide the Department with a copy of the posted notice
and a description of the manner in which such posted notice was given.

(b) A responsible party who receives a notice from the Department pursuant to Rule .0404(c) or .0407(e) of this Section for a
discharge or release that has not been remediated to the groundwater standards or interim standards established in Rule .0202
of this Subchapter or to the lower of the residential or soil-to-groundwater contaminant concentrations established under Rule
.0411 of this Section, shall, within 30 days of the receipt of such notice, provide a copy of the notice to:

(1) the local Health Director and the chief administrative officer of each political jurisdiction in which the
contamination occurs;

2) all property owners and occupants within or contiguous to the area containing the contamination; and

3) all property owners and occupants within or contiguous to the area where the contamination is expected to
migrate.

Notification shall be made by certified mail. The responsible party shall, within 60 days of receipt of the original notice from
the Department, provide the Department with proof of receipt of the copy of the notice or of refusal by the addressee to accept
delivery of the copy of the notice. If notice by certified mail to occupants under this Paragraph is impractical, the responsible
party shall give notice as provided in G.S. 1 A-1, Rule 4(j) or 4(j1). If notice is made to occupants by posting, the responsible
party shall provide the Department with a description of the manner in which the posted notice was given.

History Note: ~ Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.94A; 143-215.94E; 143-215.94T; 143-215.94V;
143B-282; 1995 (Reg. Sess. 1996) c. 648,s. 1;
Recodified from 15A NCAC 02L .0115(j) and (k);
Amended Eff. December 1, 2005;
Temporary Amendment Eff. September 29, 2017;
Readopted Eff. June 1, 2019.

15A NCAC 02L..0410 DEPARTMENTAL LISTING OF DISCHARGES OR RELEASES

The Department shall maintain in each of the Department's regional offices a list of all petroleum underground storage tank
discharges or releases discovered and reported to the Department within the region on or after the effective date of this
Section and all petroleum underground storage tank discharges or releases for which notification was issued under Rule
.0407(e) of this Section by the Department on or after the effective date of this Section.

History Note: Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.94A; 143-215.94E; 143-215.94T; 143-215.94V;
143B-282; 1995 (Reg. Sess. 1996) c. 648,s. 1;
Recodified from 15A NCAC 02L .0115(l);
Amended Eff. December 1, 2005;
Readopted Eff. June 1, 2019.

OFFICIAL COPY

Feb 18 2020



15A NCAC 02L .0411

ESTABLISHING MAXIMUM SOIL CONTAMINATION CONCENTRATIONS

The Department shall publish on the Department website and annually revise maximum soil contaminant concentrations to be
used as soil cleanup levels for contamination from petroleum underground storage tank systems. The Department shall
establish maximum soil contaminant concentrations for residential, industrial/commercial, and soil-to-groundwater exposures

as follows:

(1

The following equations and references shall be used in establishing residential maximum soil contaminant
concentrations. Equation 1 shall be used for each contaminant with an EPA carcinogenic classification of
A, Bl1, B2, C, D or E. Equation 2 shall be used for each contaminant with an EPA carcinogenic
classification of A, B1, B2 or C. The maximum soil contaminant concentration shall be the lower of the
concentrations derived from Equations 1 and 2.

(a)

(b)

(©)

(d)

Equation 1: Non-cancer Risk-based Residential Ingestion Concentration

Soil mg/kg =[0.2 x oral chronic reference dose x body weight, age 1 to 6 x averaging time

noncarcinogens] / [exposure frequency x exposure duration, age 1 to 6 x (soil ingestion rate, age 1

to 6 / 10° mg/kg)].

Equation 2: Cancer Risk-based Residential Ingestion Concentration

Soil mg/kg =[target cancer risk of 10 x averaging time carcinogens] / [exposure frequency x (soil

ingestion factor, age adjusted / 10°mg/kg) x oral cancer slope factor]. The age adjusted soil

ingestion factor shall be calculated by: [(exposure duration, age 1 to 6 x soil ingestion rate, age 1

to 6) /( body weight, age 1 to 6)] + [((exposure duration, total - exposure duration, age 1 to 6) x

soil ingestion, adult) / (body weight, adult)].

The exposure factors selected in calculating the residential maximum soil contaminant

concentrations shall be within the recommended ranges specified in the following references or

the most recent version of these references:

(1) EPA, 2011. Exposure Factors Handbook, incorporated by reference including
subsequent amendments or editions and may be obtained electronically free of charge
from the United States Environmental Protection Agency website at
https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=236252;

(i1) EPA, 1991. Risk Assessment Guidance for Superfund: Volume I Human Health
Evaluation Manual (Part B, Development of Risk Based Preliminary Remediation
Goals), incorporated by reference including subsequent amendments or editions and may
be obtained electronically free of charge from the United States Environmental
Protection Agency website at https://www.epa.gov/risk/risk-assessment-guidance-
superfund-rags-part-b;

(iii) EPA. Regional Screening Level Generic Tables (RSL) and User's Guide, incorporated
by reference including subsequent amendments or editions and may be obtained
electronically free of charge from the United States Environmental Protection Agency
website at https://www.epa.gov/risk/regional-screening-levels-rsls; and

(iv) EPA, 2018. Region 4 Human Health Risk Assessment Supplemental Guidance,
incorporated by reference including subsequent amendments or editions and may be
obtained electronically free of charge from the United States Environmental Protection
Agency website at https://www.epa.gov/sites/production/files/2018-
03/documents/hhra_regional supplemental guidance report-march-2018 update.pdf.

The following references or the most recent version of these references, in order of preference,

shall be used to obtain oral chronic reference doses and oral cancer slope factors:

(1) EPA. Integrated Risk Information System (IRIS) Computer Database, incorporated by
reference including subsequent amendments or editions and may be obtained
electronically free of charge from the United States Environmental Protection Agency
website at https://www.epa.goVv/iris;

(i1) EPA. Health Effects Assessment Summary Tables (HEAST), incorporated by reference
including subsequent amendments or editions and may be obtained electronically free of
charge from the United States Environmental Protection Agency website at https://epa-
heast.ornl.gov;

(iii) EPA. Regional Screening Level Generic Tables (RSL) and User's Guide;

(iv) EPA, 2018. Region 4 Human Health Risk Assessment Supplemental Guidance; and
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3)

(v) Other scientifically valid peer-reviewed published health risk assessment data, and
scientifically valid peer-reviewed published toxicological data.

The following equations and references shall be used in establishing industrial/commercial maximum soil
contaminant concentrations. Equation 1 shall be used for each contaminant with an EPA carcinogenic
classification of A, B1, B2, C, D or E. Equation 2 shall be used for each contaminant with an EPA
carcinogenic classification of A, B1, B2 or C. The maximum soil contaminant concentration shall be the
lower of the concentrations derived from Equations 1 and 2.

(2)

(b)

(©

(d)

Equation 1: Non-cancer Risk-based Industrial/Commercial Ingestion Concentration

Soil mg/kg =[0.2 x oral chronic reference dose x body weight, adult x averaging time

noncarcinogens] / [exposure frequency x exposure duration, adult x (soil ingestion rate, adult/ 10°

mg/kg) x fraction of contaminated soil ingested].

Equation 2: Cancer Risk-based Industrial/Commercial Ingestion Concentration

Soil mg/kg =[target cancer risk of 10 x body weight, adult x averaging time carcinogens] /

[exposure frequency x exposure duration, adult x (soil ingestion rate, adult/ 10° mg/kg) x fraction

of contaminated soil ingested x oral cancer slope factor].

The exposure factors selected in calculating the industrial/commercial maximum soil contaminant

concentrations shall be within the recommended ranges specified in the following references or

the most recent version of these references:

(1) EPA, 2011. Exposure Factors Handbook;

(i1) EPA, 1991. Risk Assessment Guidance for Superfund: Volume I Human Health
Evaluation Manual (Part B, Development of Risk Based Preliminary Remediation
Goals);

(1ii) EPA. Regional Screening Level Generic Tables (RSL) and User's Guide; and

(iv) EPA, 2018. Region 4 Human Health Risk Assessment Supplemental Guidance.

The following references or the most recent version of these references, in order of preference,

shall be used to obtain oral chronic reference doses and oral cancer slope factors:

(1) EPA. Integrated Risk Information System (IRIS) Computer Database;

(i1) EPA. Health Effects Assessment Summary Tables (HEAST);

(1ii) EPA. Regional Screening Level Generic Tables (RSL) and User's Guide;

(iv) EPA, 2018. Region 4 Human Health Risk Assessment Supplemental Guidance; and

v) Other scientifically valid peer-reviewed published health risk assessment data, and
scientifically valid peer-reviewed published toxicological data.

The following equations and references shall be used in establishing the soil-to-groundwater maximum
contaminant concentrations:

(a)

Organic Constituents:

Soil mg/kg = groundwater standard or interim standard x [(.02 x soil organic carbon-water

partition coefficient) + 4 + (1.733 x 41 x Henry's Law Constant (atm.-m3/mole))].

(1) If no groundwater standard or interim standard has been established under Rule .0202 of
this Subchapter, the practical quantitation limit shall be used in lieu of a standard to
calculate the soil-to-groundwater maximum contaminant concentrations.

(i1) The following references or the most recent version of these references, in order of
preference, shall be used to obtain soil organic carbon-water partition coefficients and
Henry's Law Constants:

(A) EPA. Superfund Chemical Data Matrix (SCDM), incorporated by reference
including subsequent amendments or editions and may be obtained
electronically free of charge from the United States Environmental Protection
Agency website at https://www.epa.gov/superfund/superfund-chemical-data-
matrix-scdm;

B) EPA, 1991. Risk Assessment Guidance for Superfund: Volume I Human
Health Evaluation Manual (Part A), incorporated by reference including
subsequent amendments or editions and may be obtained electronically free of
charge from the United States Environmental Protection Agency website at
https://www.epa.gov/risk/risk-assessment-guidance-superfund-rags-part/; it is
Volume I of the three-volume set called Risk Assessment Guidance for
Superfund;
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History Note:

© Agency for Toxic Substances and Disease Registry, "Toxicological Profile for
[individual chemical]," incorporated by reference including subsequent
amendments or editions and may be obtained electronically free of charge from
the United States Agency for Toxic substances and Disease Registry website at
https://www.atsdr.cdc.gov/substances/index.asp;

(D) Montgomery, J.H., 2007. Groundwater Chemicals Desk Reference. CRC Press.
This document is incorporated by reference including subsequent amendments
and editions, and may be obtained for a charge of two hundred ninety six
dollars ($296.00) at https://www.crcpress.com/Groundwater-Chemicals-Desk-
Reference/Montgomery/p/book/9780849392764/ or a copy may be reviewed at
the Division of Waste Management, Underground Storage Tank Section office
at 217 West Jones Street, Raleigh, N.C. 27603; and

(E) Other scientifically valid peer-reviewed published data.

(b) Inorganic Constituents:

Soil mg/kg = groundwater standard or interim standard x [(20 x soil-water partition coefficient for

pH of 5.5) + 4 + (1.733 x 41 x Henry's Law Constant (atm.-m3/mole))].

(1) If no groundwater standard or interim standard has been established under Rule .0202 of
this Subchapter, the practical quantitation limit shall be used in lieu of a standard to
calculate the soil-to-groundwater maximum contaminant concentrations.

(i1) The following references or the most recent version of these references, in order of
preference, shall be used to obtain soil-water partition coefficients and Henry's Law
Constants:

(A) EPA. Superfund Chemical Data Matrix (SCDM);

(B) Baes, C.F., III, R.D. Sharp, A.L. Sjoreen, and R.W. Shor, 1984. A Review and
Analysis of Parameters for Assessing Transport of Environmentally Released
Radionuclides Through Agriculture. Oak Ridge National Laboratory,
incorporated by reference including subsequent amendments or editions and
may be obtained electronically free of charge from the United States Nuclear
Regulatory Commission website at https://www.nrc.gov;

© Agency for Toxic Substances and Disease Registry, "Toxicological Profile for
[individual chemical];" and

(D) Other scientifically valid peer-reviewed published data.

Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.94A; 143-215.94E; 143-215.94T; 143-215.94V;
143B-282; 1995 (Reg. Sess. 1996) c. 648,s. 1;

Recodified from 15A NCAC 02L .0115(m);

Amended Eff. December 1, 2005;

Readopted Eff. June 1, 2019.

15A NCAC 02L .0412 ANALYTICAL PROCEDURES FOR SOIL SAMPLES

(a) Analytical procedures for soil samples required under this Section shall be methods accepted by the US EPA as suitable
for determining the presence and concentration of petroleum hydrocarbons for the type of petroleum released.

(b) Soil samples collected, including the most contaminated sample, shall be analyzed as follows in order to determine the
risks of the constituents of contamination:

(1

)

€)
(4)

soil samples collected from a discharge or release of low boiling point fuels, including gasoline, aviation
gasoline, and gasohol, shall be analyzed for volatile organic compounds and additives, including isopropyl
ether and methyl tertiary butyl ether, using EPA Method 8260;

soil samples collected from a discharge or release of high boiling point fuels, including kerosene, diesel,
varsol, mineral spirits, naphtha, jet fuels, and fuel oil no. 2, shall be analyzed for volatile organic
compounds using EPA Method 8260 and semivolatile organic compounds using EPA Method 8270;
soil samples collected from a discharge or release of heavy fuels shall be analyzed for semivolatile organic
compounds using EPA Method 8270;

soil samples collected from a discharge or release of used and waste oil shall be analyzed for volatile
organic compounds using EPA Method 8260, semivolatile organic compounds using EPA Method 8270,
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(6)

()

(®)

History Note:

polychlorinated biphenyls using EPA Method 8080, and chromium and lead using procedures specified in
Subparagraph (6) of this Paragraph;

soil samples collected from a discharge or release subject to this Section shall be analyzed for alkane and
aromatic carbon fraction classes using methods approved by the Director under 15A NCAC 02H
.0805(a)(1);

analytical methods specified in Subparagraphs (1), (2), (3), and (4) of this Paragraph shall be performed as
specified in the following references or the most recent version of these references: Test Methods for
Evaluating Solid Wastes:Physical/Chemical Methods, November 1990, U.S. Environmental Protection
Agency publication number SW-846, is incorporated by reference and may be purchased for a cost of three
hundred sixty seven dollars ($367.00) from the Superintendent of Documents, U.S. Government Printing
Office (GPO), Washington, DC 20402; or in accordance with other methods or procedures approved by the
Director under 15A NCAC 02H .0805(a)(1);

other EPA-approved analytical methods may be used if the methods include the same constituents as the
analytical methods specified in Subparagraphs (1), (2), (3), and (4) of this Paragraph and meet the detection
limits of the analytical methods specified in Subparagraphs (1), (2), (3), and (4) of this Paragraph; and
metals and acid extractable organic compounds shall be eliminated from analyses of soil samples collected
pursuant to this Section if these compounds are not detected in soil samples collected during the
construction of the source area monitoring well required under Rule .0405 of this Section.

Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.94A; 143-215.94E; 143-215.94T; 143-215.94V;
143B-282; 1995 (Reg. Sess. 1996) c. 648,s. 1;

Recodified from 15A NCAC 02L .0115(n);

Amended Eff. December 1, 2005;

Readopted Eff. June 1, 2019.

15A NCAC 02L .0413 ANALYTICAL PROCEDURES FOR GROUNDWATER SAMPLES

(a) Analytical procedures for groundwater samples required under this Section shall be methods accepted by the US EPA as
suitable for determining the presence and concentration of petroleum hydrocarbons for the type of petroleum released.

(b) Groundwater samples, including the most contaminated sample, shall be analyzed as follows in order to determine the
risks of the constituents of contamination:

(1

2

A3)
“4)

)

(6)

groundwater samples collected from a discharge or release of low boiling point fuels, including gasoline,
aviation gasoline, and gasohol, shall be analyzed for volatile organic compounds, including xylenes,
isopropyl ether, and methyl tertiary butyl ether, using Standard Method 6200B or EPA Methods 601 and
602. Samples shall also be analyzed for ethylene dibromide using EPA Method 504.1 and lead using
Standard Method 3030C preparation. 3030C metals preparation, using a 0.45 micron filter, shall be
completed within 72 hours of sample collection;
groundwater samples collected from a discharge or release of high boiling point fuels, including kerosene,
diesel, varsol, mineral spirits, naphtha, jet fuels, and fuel oil no. 2, shall be analyzed for volatile organic
compounds using EPA Method 602 and semivolatile organic compounds plus the 10 largest non-target
peaks identified using EPA Method 625;
groundwater samples collected from a discharge or release of heavy fuels shall be analyzed for semivolatile
organic compounds plus the 10 largest non-target peaks identified using EPA Method 625;
groundwater samples collected from a discharge or release of used or waste oil shall be analyzed for
volatile organic compounds using Standard Method 6200B, semivolatile organic compounds plus the 10
largest non-target peaks identified using EPA Method 625, and chromium and lead using Standard Method
3030C preparation. 3030C metals preparation, using a 0.45 micron filter, shall be completed within 72
hours of sample collection;
groundwater samples collected from a discharge or release subject to this Section shall be analyzed for
alkane and aromatic carbon fraction classes using methods approved by the Director under 15A NCAC
02H .0805(a)(1);
analytical methods specified in Subparagraphs (1), (2), (3) and (4) of this Paragraph shall be performed as
specified in the following references or the most recent version of these references:
(A) Guidelines Establishing Test Procedures for the Analysis of Pollutants under the Clean Water Act,
40 CFR Part 136, is incorporated by reference and may be obtained electronically free of charge
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(®)

History Note:

from the United States Environmental Protection Agency website at https://www.epa.gov/cwa-
methods;

(B) Standard Methods for the Examination of Water and Wastewater, published jointly by American
Public Health Association, American Water Works Association and Water Pollution Control
Federation, is incorporated by reference and is available for purchase from the American Water
Works Association (AWWA), 6666 West Quincy Avenue, Denver, CO 80235 for a charge of one
hundred sixty dollars ($160.00) for the 18" Edition, one hundred eighty dollars ($180.00) for the
19" Edition, and two hundred dollars ($200.00) for the 20" Edition; or

©) in accordance with methods or procedures approved by the Director under 15A NCAC 02H
.0805(a)(1);

other EPA-approved analytical methods may be used if the methods include the same constituents as the

analytical methods specified in Subparagraphs (1), (2), (3), and (4) of this Paragraph and meet the detection

limits of the analytical methods specified in Subparagraphs (1), (2), (3), and (4) of this Paragraph; and
metals and acid extractable organic compounds shall be eliminated from analyses of groundwater samples
collected pursuant to this Section if these compounds are not detected in the groundwater sample collected
from the source area monitoring well installed pursuant to Rule .0405 of this Section.

Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.94A; 143-215.94E; 143-215.94T; 143-215.94V;
143B-282; 1995 (Reg. Sess. 1996) c. 648,s. 1;

Recodified from 15A NCAC 02L .0115(0);

Amended Eff. December 1, 2005;

Readopted Eff. June 1, 2019.

15A NCAC 02L .0414 REQUIRED LABORATORY CERTIFICATION

In accordance with 15A NCAC 02H .0804, laboratories shall obtain North Carolina Division of Water Resources laboratory
certification for parameters that are required to be reported to the State in compliance with the State's surface water,
groundwater, and pretreatment rules.

History Note:

Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.94A; 143-215.94E; 143-215.94T; 143-215.94V;
143B-282; 1995 (Reg. Sess. 1996) c. 648,s. 1;

Recodified from 15A NCAC 02L .0115(p);

Amended Eff. December 1, 2005;

Readopted Eff. June 1, 2019.

15A NCAC 02L .0415 DISCHARGES OR RELEASES FROM OTHER SOURCES

This Section shall not relieve any person responsible for assessment or cleanup of contamination from a source other than a
commercial or noncommercial underground storage tank from its obligation to assess and clean up contamination resulting
from the discharge or releases.

History Note:

Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.94A; 143-215.94E; 143-215.94T; 143-215.94V;
143B-282; 1995 (Reg. Sess. 1996) c. 648,s. 1;

Recodified from 15A NCAC 02L .0115(q);

Amended Eff. December 1, 2005;

Readopted Eff. June 1, 2019.

15A NCAC 02L .0416 ELIGIBILITY OF SITES TO CONTINUE REMEDIATION UNDER RULES EXISTING
BEFORE THE EFFECTIVE DATE OF 15A NCAC 02L .0115

History Note:

Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.94A; 143-215.94E; 143-215.94T; 143-215.94V;
143B-282; 1995 (Reg. Sess. 1996) c. 648,s. 1;

Recodified from 15A NCAC 02L .0115(r);

Amended Eff. December 1, 2005;

Expired Eff. April 1, 2018 pursuant to G.S. 150B-21.3A.
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15A NCAC 02L .0417 ESTABLISHING CLEANUP REQUIREMENTS FOR SITES ELIGIBLE TO CONTINUE
REMEDIATION UNDER RULES EXISTING BEFORE THE EFFECTIVE DATE OF 15A NCAC 02L .0115

History Note: ~ Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.94A; 143-215.94E; 143-215.94T; 143-215.94V,
143B-282; 1995 (Reg. Sess. 1996) c. 648,s. 1;
Recodified from 15A NCAC 02L .0115(s);
Amended Eff. December 1, 2005;
Expired Eff. April 1, 2018 pursuant to G.S. 150B-21.3A.

SECTION .0500 — RISK-BASED ASSESSMENT AND CORRECTIVE ACTION FOR PETROLEUM
RELEASES FROM ABOVEGROUND STORAGE TANKS AND SOURCES

15A NCAC 02L .0501 PURPOSE
(a) The purpose of this Section is to establish procedures for risk-based assessment and corrective action sufficient to:

(D) protect human health and the environment;

2) abate and control contamination of the waters of the State as deemed necessary to protect human health and
the environment;

3) permit management of the State's groundwaters to protect their designated current usage and potential
future uses;

@) provide for anticipated future uses of the State's groundwater;

(5) recognize the diversity of contaminants, the State's geology, and the characteristics of each individual site;
and

(6) accomplish these goals in a cost-efficient manner to assure the best use of the limited resources available to

address groundwater pollution within the State.
(b) Section .0100 of this Subchapter shall apply to this Section unless specifically excluded.

History Note:  Authority G.S. 143-215.3(a)(1); 143-215.84; 143-215.104AA; 143B-282;
Eff. March 1, 2016;
Readopted Eff. June 1, 2019.

15A NCAC 02L .0502 DEFINITIONS
The definitions as set out in Rule .0102 of this Subchapter and the following definitions shall apply throughout this Section:

(1) "Aboveground storage tank" or "AST" means any one or a combination of tanks, including pipes connected
thereto, that is used to contain an accumulation of petroleum.

2) "AST system" means an aboveground storage tank, connected piping, ancillary equipment, and
containment system, if any.

3) "Discharge" includes any emission, spillage, leakage, pumping, pouring, emptying, or dumping of oil into

groundwater or surface water or upon land in such proximity to such water that it is likely to reach the
water and any discharge upon land which is intentional, knowing, or willful.

4 "Non-UST means as defined in G.S. 143-215.104AA(g) and excludes underground storage tank releases
governed by G.S. 143-215.94V.

(5) "Operator" means any person in control of or having responsibility for the daily operation of the AST
system.

(6) "Owner" means any person who owns a petroleum aboveground storage tank or other non-UST petroleum
tank, stationary or mobile, used for storage, use, dispensing, or transport.

@) "Person" means an individual, trust, firm, joint stock company, Federal agency, corporation, state,

municipality, commission, political subdivision of a state, or any interstate body. "Person" also includes a
consortium, a joint venture, a commercial entity, and the United States Government.

(8) "Petroleum" or "petroleum products" means as defined in G.S. 143-215.94A(10).

9) "Release" means any spilling, leaking, emitting, discharging, escaping, leaching, or disposing into
groundwater, surface water, or surface or subsurface soils.

(10) "Tank" means a device used to contain an accumulation of petroleum and constructed of non-earthen

materials, such as concrete, steel, or plastic, that provides structural support.

History Note:  Authority G.S. 143-212(4); 143-215.3(a)(1); 143-215.77; 143-215.84; 143-215.104AA; 143B-282;
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Eff. March 1, 2016;
Readopted Eff. June 1, 2019.

15A NCAC 02L .0503 RULE APPLICATION

The requirements of this Section shall apply to the owner and operator of a petroleum aboveground storage tank or other non-
UST petroleum tank, stationary or mobile, from which a discharge or release occurred and to any person determined to be
responsible for assessment and cleanup of a discharge or release from a non-UST petroleum source, including any person who
has conducted or controlled an activity that results in the discharge or release of petroleum or petroleum products (as defined
in G.S. 143-215.94A(10)) to the groundwaters of the State or in proximity thereto. These persons shall be collectively referred
to as the "responsible party" for purposes of this Section.

History Note:  Authority G.S. 143-215.3(a)(1); 143-215.84; 143-215.104AA; 143B-282;
Eff. March 1, 2016;
Readopted Eff. June 1, 2019.

15A NCAC 02L .0504 REQUIRED INITIAL RESPONSE AND ABATEMENT ACTIONS BY RESPONSIBLE
PARTY
Upon a discharge or release of petroleum from a non-UST petroleum source the responsible party shall:

(1) take actions to prevent all further discharge or release of petroleum from the non-UST petroleum source;
identify and mitigate all fire, explosion, or vapor hazard; and report the release within 24 hours of
discovery, in compliance with G.S. 143-215.83(a), 84(a), and 85(b);

2) perform initial abatement actions to measure for the presence of a release where contamination is most
likely to be present; confirm the source of the release; investigate to determine the possible presence of free
product; begin free product removal; and to continue to monitor and mitigate all additional fire, explosion,
or vapor hazards posed by vapors or by free product; and submit a report to the Department of
Environmental Quality, UST Section, Regional Office Supervisor in accordance with 15A NCAC 02B
.0309 and .0311, within 20 days after release confirmation summarizing these initial abatement actions;

3) remove contaminated soil that would act as a continuing source of contamination to groundwater. For a
new release, no further action shall be necessary if:

(a) initial abatement actions involving control and removal of contaminated materials are initiated
within 48 hours from discovery and before contaminated materials begin to impact groundwater;
and

(b) analysis, in accordance with the approved methods in Rule .0412 of this Subchapter, of
representative samples of remaining soils shows concentrations:

(1) at or below the more stringent of the soil-to-groundwater concentration value and the

residential maximum soil contamination concentration value; or

(i1) using other EPA-approved analytical methods in accordance with Rule .0412(b)(7) of
this Subchapter, concentration values below the more stringent of the soil-to-
groundwater concentration alkane and aromatic carbon fraction class values and the
residential maximum soil contamination concentration alkane and aromatic carbon
fraction class values;

For new releases, if the abatement actions cannot be initiated within 48 hours of discovery or if soil

concentrations remain above the values in this Paragraph, the responsible party shall conduct all activities

under Items (1) through (5) of this Rule;
@) conduct initial site assessment, assembling information about the site and the nature of the release,
including the following:

(a) a site history and site characterization, including data on nature and estimated quantity of release
and data from available sources and site investigations concerning surrounding populations, water
quality, use, and approximate locations of wells, surface water bodies, and subsurface structures
potentially affected by the release, subsurface soil conditions, locations of subsurface utilities,
climatological conditions, and land use;

(b) the results of free product investigations and free product removal, if applicable;

(c) the results of groundwater and surface water investigations, if applicable;

(d) a summary of initial response and abatement actions; and
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6) submit as required in Item (2) of this Rule, within 90 days of the discovery of the discharge or release:
(a) an initial assessment and abatement report as required in Item (4) of this Rule;
(b) soil assessment information sufficient to show that remaining unsaturated soil in the side walls and

at the base of the excavation does not contain contaminant levels that exceed either the soil-to-
groundwater or the residential maximum soil contaminant concentrations established by the
Department pursuant to Rule .0511 of this Section, whichever is lower; and

() documentation to show that neither bedrock nor groundwater was encountered in the excavation
or, if groundwater was encountered, that contaminant concentrations in groundwater were equal to
or less than the groundwater quality standards established in Rule .0202 of this Subchapter. If
such showing is made, the discharge or release shall be classified as low risk by the Department.

History Note: ~ Authority G.S. 143-215.3(a)(1); 143-215.84; 143-215.104AA; 143B-282;
Eff. March 1, 2016;
Readopted Eff. June 1, 2019.

15A NCAC 02L .0505 REQUIREMENTS FOR LIMITED SITE ASSESSMENT

(a) Ifthe required showing cannot be made by the responsible party under Rule .0504 of this Section, the responsible party
shall submit within 120 days of the discovery of the discharge or release, a report as required in Rule .0504 of this Section,
containing information needed by the Department to classify the level of risk to human health and the environment posed by a
discharge or release under Rule .0506 of this Section.

(b) The responsible party may submit a written request an extension to the 120 day deadline set forth in Paragraph (a) of this
Rule to the Department for the Department's consideration prior to the deadline. The request for deadline extension by the
responsible party shall demonstrate that the extension, if granted by the Department, would not increase the risk posed by the
release. When considering a request from a responsible party for additional time to submit the report, the Department shall
consider the following:

(1) the extent to which the request for additional time is due to factors outside of the control of the responsible
party;

2) the previous history of the person submitting the report in complying with deadlines established under the
Commission's rules;

3) the technical complications associated with assessing the extent of contamination at the site or identifying
potential receptors; and

4 the necessity for action to eliminate an imminent threat to public health or the environment.

(c) The report shall include:
(1) a location map, based on a USGS topographic map, showing the radius of 1500 feet from the source area of

a confirmed release or discharge and depicting all water supply wells, surface waters, and designated
"wellhead protection areas" as defined in 42 U.S.C. 300h-7(e) within the 1500-foot radius. 42 U.S.C. 300h-
7(e), is incorporated by reference including subsequent amendments and editions. Copies may be obtained
at no cost from the U.S. Government Bookstore's website at http://www.gpo.gov/fdsys/pkg/USCODE-
2010-title42/html/USCODE-2010-title42-chap6A-subchapXII-partC-sec300h-7.htm. The material is
available for inspection at the Department of Environmental Quality, UST Section, 217 West Jones Street,
Raleigh, NC 27603. For purposes of this Section, "source area" means point of release or discharge from
the non-UST petroleum source, or if the point of release cannot be determined precisely, "source area"
means the area of highest contaminant concentrations;

(2) a determination of whether the source area of the discharge or release is within a designated "wellhead
protection area" as defined in 42 U.S.C. 300h-7(e);
3) if the discharge or release is in the Coastal Plain physiographic region as designated on a map entitled

"Geology of North Carolina" published by the Department in 1985, incorporated by reference including
subsequent amendments or editions and may be obtained electronically free of charge from the
Department's website at https://deq.nc.gov/about/divisions/energy-mineral-land-resources/north-carolina-
geological-survey/ncgs-maps/1985-geologic-map-of-nc, a determination of whether the source area of the
discharge or release is located in an area in which there is recharge to an unconfined or semi-confined
deeper aquifer that is being used or may be used as a source of drinking water;

@) a determination of whether vapors from the discharge or release pose a threat of explosion due to the
accumulation of vapors in a confined space; pose a risk to public health from exposure; or pose any other
threat to public health, public safety, or the environment;
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©)

(6)

(7
®)
)

(10)

History Note:

scaled site maps showing the location of the following that are on or adjacent to the property where the
source is located:

(A) site boundaries;

(B) roads;

©) buildings;

(D) basements;

(E) floor and storm drains;

F) subsurface utilities;

(G) septic tanks and leach fields;

(H) underground and aboveground storage tank systems;
) monitoring wells;

@) water supply wells;

(K) surface water bodies and other drainage features;

L) borings; and

M) the sampling points;

the results from a limited site assessment that shall include the following actions:

(A) determine the presence, the lateral and vertical extent, and the maximum concentration levels of
soil and, if possible, groundwater contamination and free product accumulations;

(B) install monitoring wells constructed in accordance with 15A NCAC 02C .0108 within the area of
maximum soil or groundwater contamination to determine the groundwater flow direction and
maximum concentrations of dissolved groundwater contaminants or accumulations of free
product. During well construction, the responsible party shall collect and analyze soil samples that
represent the suspected highest contaminant-level locations by exhibiting visible contamination or
elevated levels of volatile organic compounds from successive locations at five-foot depth
intervals in the boreholes of each monitoring well within the unsaturated zone; collect
potentiometric data from each monitoring well; and collect and analyze groundwater or measure
the amount of free product, if present, in each monitoring well;

the availability of public water supplies and the identification of properties served by the public water

supplies within 1500 feet of the source area of a confirmed discharge or release;

the land use, including zoning if applicable, within 1500 feet of the source area of a confirmed discharge or

release;

a discussion of site-specific conditions or possible actions that may result in lowering the risk classification

assigned to the release. Such discussion shall be based on information known or required to be obtained

under this Item; and

names and current addresses of all responsible parties for all petroleum sources for which a discharge or

release is confirmed, the owners of the land upon which such petroleum sources are located, and all

potentially affected real property owners. Documentation of ownership of ASTs or other sources and of the
property upon which a source is located shall be provided.

Authority G.S. 143-215.3(a)(1); 143-215.84; 143-215.104AA; 143B-282;
Eff. March 1, 2016;
Readopted Eff. June 1, 2019.

15A NCAC 02L .0506 DISCHARGE OR RELEASE CLASSIFICATIONS
The Department shall classify the risk of each known discharge or release as high, intermediate, or low risk, unless the
discharge or release has been classified under Rule .0504 of this Section. For purposes of this Section:

(1)

"High risk" means that:

(a) a water supply well, including one used for non-drinking purposes, has been contaminated by a
release or discharge;

(b) a water supply well used for drinking water is located within 1000 feet of the source area of a
confirmed discharge or release;

() a water supply well not used for drinking water is located within 250 feet of the source area of a
confirmed discharge or release;

(d) the groundwater within 500 feet of the source area of a confirmed discharge or release has the

potential for future use in that there is no source of water supply other than the groundwater;
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(e) the vapors from a discharge or release pose a serious threat of explosion due to accumulation of
the vapors in a confined space or pose a risk to public health from exposure; or
) a discharge or release poses an imminent danger to public health, public safety, or the
environment.
2) "Intermediate risk" means that:
(a) surface water is located within 500 feet of the source area of a confirmed discharge or release and

the maximum groundwater contaminant concentration exceeds the applicable surface water
quality standards and criteria found in 15A NCAC 02B .0200 by a factor of 10;

(b) in the Coastal Plain physiographic region as designated on a map entitled "Geology of North
Carolina" published by the Department in 1985, the source area of a confirmed discharge or
release is located in an area in which there is recharge to an unconfined or semi-confined deeper
aquifer that the Department determines is being used or may be used as a source of drinking

water;

() the source area of a confirmed discharge or release is within a designated wellhead protection
area, as defined in 42 U.S.C. 300h-7(¢);

(d) the levels of groundwater contamination for any contaminant except ethylene dibromide, benzene,

and alkane and aromatic carbon fraction classes exceed 50 percent of the solubility of the
contaminant at 25 degrees Celsius or 1,000 times the groundwater standard or interim standard
established in Rule .0202 of this Subchapter, whichever is lower; or

(e) the levels of groundwater contamination for ethylene dibromide and benzene exceed 1,000 times
the federal drinking water standard as referenced in 15A NCAC 18C .1518, incorporated by
reference including subsequent amendments and editions and is available free of charge at
http://reports.oah.state.nc.us/ncac/title 15a - environmental quality/chapter 18 - environmental
health/subchapter c¢/15a ncac 18c .1518.pdf.

3) "Low risk" means that:
(a) the risk posed does not fall within the high or intermediate risk categories; or
(b) based on review of site-specific information, limited assessment, or interim corrective actions, the

discharge or release poses no significant risk to human health or the environment.
If the criteria for more than one risk category applies, the discharge or release shall be classified at the highest risk level
identified in Rule .0507 of this Section.

History Note:  Authority G.S. 143-215.3(a)(1); 143-215.84; 143-215.104AA; 143B-282;
Eff. March 1, 2016;
Readopted Eff. June 1, 2019.

15A NCAC 02L .0507 RECLASSIFICATION OF RISK LEVELS

(a) Each responsible party shall have the continuing obligation to notify the Department of any changes that may affect the
level of risk assigned to a discharge or release by the Department if the change is known or should be known by the
responsible party, including changes in zoning of real property, use of real property, or the use of groundwater that has been
contaminated or is expected to be contaminated by the discharge or release.

(b) The Department shall reclassify the risk posed by a release if warranted by further information concerning the potential
exposure of receptors to the discharge or release or upon receipt of new information concerning changed conditions at the site.
After initial classification of the discharge or release, the Department may require limited assessment, interim corrective
action, or other actions that the Department believes will result in a lower risk classification.

(c) Remediation of sites with off-site migration shall be subject to the provisions of G.S. 143-215.104AA.

(d) If the risk posed by a discharge or release is determined by the Department to be high risk, the responsible party shall
comply with the assessment and cleanup requirements of Rule .0106(c), (g), and (h) of this Subchapter. The goal of a required
corrective action for groundwater contamination shall be restoration to the level of the groundwater standards set forth in Rule
.0202 of this Subchapter, or as closely thereto as is economically and technologically feasible. In a corrective action plan
submitted pursuant to this Paragraph, natural attenuation may be used when the benefits of its use do not increase the risk to
the environment and human health. If the responsible party demonstrates that natural attenuation prevents the further
migration of the plume, the Department may approve a groundwater monitoring plan.

(e) If the risk posed by a discharge or release is determined by the Department to be an intermediate risk, the responsible
party shall comply with the assessment requirements of Rule .0106(c) and (g) of this Subchapter. As part of the
comprehensive site assessment, the responsible party shall evaluate, based on site specific conditions, whether the release
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poses a significant risk to human health or the environment. If the Department determines, based on the site-specific
conditions, that the discharge or release does not pose a significant threat to human health or the environment, the site shall be
reclassified as a low risk site. If the site is not reclassified, the responsible party shall, at the direction of the Department,
submit a groundwater monitoring plan or a corrective action plan, or a combination thereof, meeting the cleanup standards of
this Paragraph and containing the information required in Rule .0106(h) of this Subchapter. Discharges or releases that are
classified as intermediate risk shall be remediated, at a minimum, to a cleanup level of 50 percent of the solubility of the
contaminant at 25 degrees Celsius or 1,000 times the groundwater standard or interim standard established in Rule .0202 of
this Subchapter, whichever is lower, for any groundwater contaminant except ethylene dibromide, benzene, and alkane and
aromatic carbon fraction classes. Ethylene dibromide and benzene shall be remediated to a cleanup level of 1,000 times the
federal drinking water standard as referenced in 15A NCAC 18C .1518, incorporated by reference including subsequent
amendments and editions and available free of charge at http://reports.oah.state.nc.us/ncac/title 15a - environmental
quality/chapter 18 - environmental health/subchapter ¢/15a ncac 18¢ .1518.pdf. Additionally, if a corrective action plan or
groundwater monitoring plan is required under this Paragraph, the responsible party shall demonstrate that the groundwater
cleanup levels are sufficient to prevent a violation of:
(1) the rules contained in 15A NCAC 02B;
(2) the standards contained in Rule .0202 of this Subchapter in a deep aquifer as described in Rule .0506(2)(b)
of this Section; and
3) the standards contained in Rule .0202 of this Subchapter at a location no closer than one year time of travel
upgradient of a well within a designated wellhead protection area, based on travel time and the natural
attenuation capacity of the subsurface materials or on a physical barrier to groundwater migration that
exists or will be installed by the person making the request.
In any corrective action plan submitted pursuant to this Paragraph, natural attenuation may be used if the benefits of its use
does not increase the risk to the environment and human health and shall not increase the costs of the corrective action.
(f) Ifthe risk posed by a discharge or release is determined to be a low risk, the Department shall notify the responsible party
that no cleanup, no further cleanup, or no further action is required by the Department, unless the Department later determines
that the discharge or release poses an unacceptable risk or a potentially unacceptable risk to human health or the environment.
No notification shall be issued pursuant to this Paragraph, however, until the responsible party has:

(1) completed soil remediation pursuant to Rule .0508 of this Section or as closely thereto as economically or
technologically feasible;
(2) submitted proof of public notification, if required pursuant to Rule .0409(b) of this Section;

3) recorded all required land-use restrictions pursuant to G.S. 143B-279.9 and 143B-279.11; and
@) paid any applicable statutorily authorized fees.

History Note:  Authority G.S. 143-215.3(a)(1); 143-215.84; 143-215.104AA; 143B-282;
Eff. March 1, 2016;
Amended Eff. March 1, 2017;
Readopted Eff. June 1, 2019.

15A NCAC 02L .0508 ASSESSMENT AND REMEDIATION PROCEDURES
Assessment and remediation of soil contamination shall be addressed as follows:

(1) At the time that the Department determines the risk posed by the discharge or release, the Department shall
also determine, based on site-specific information, whether the site is "residential" or
"industrial/commercial." For the purposes of this Section, a site is presumed residential, but may be
classified as industrial/commercial if the Department determines based on site-specific information that
exposure to the soil contamination is limited in time due to the use of the site and does not involve
exposure to children. For the purposes of this Item, "site" means both the property upon which the
discharge or release occurred and any property upon that soil has been affected by the discharge or release.

2) For a discharge or release the responsible party shall submit a report to the Department assessing the
vertical and horizontal extent of soil contamination.
3) For a discharge or release classified by the Department as low risk, the responsible party shall submit a

report demonstrating that soil contamination has been remediated to either the residential or
industrial/commercial maximum soil contaminant concentration established by the Department pursuant to
Rule .0511 of this Section, whichever is applicable.

@) For a discharge or release classified by the Department as high or intermediate risk, the responsible party
shall submit a report demonstrating that soil contamination has been remediated to the lower of:
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(a) the residential or industrial/commercial maximum soil contaminant concentration, whichever is
applicable, that has been established by the Department pursuant to Rule .0511 of this Section; or
(b) the "soil-to-groundwater" maximum soil contaminant concentration that has been established by

the Department pursuant to Rule .0511 of this Section.

History Note:  Authority G.S. 143-215.3(a)(1); 143-215.84; 143-215.104AA; 143B-282;
Eff. March 1, 2016;
Readopted Eff. June 1, 2019.

15A NCAC 02L .0509 NOTIFICATION REQUIREMENTS

(a) A responsible party who submits a corrective action plan that proposes natural attenuation, to cleanup groundwater
contamination to a standard other than a standard as set forth in Rule .0202 of this Subchapter, or to cleanup soil other than to
the standard for residential use or soil-to-groundwater contaminant concentration established pursuant to this Section,
whichever is lowest, shall give notice to:

(1) the local Health Director and the chief administrative officer of each political jurisdiction in which the
contamination occurs;

2) all property owners and occupants within or contiguous to the area containing the contamination; and

3) all property owners and occupants within or contiguous to the area where the contamination is expected to
migrate.

The notice shall describe the nature of the plan and the reasons supporting it. Notification shall be made by certified mail
concurrent with the submittal of the corrective action plan. Approval of the corrective action plan by the Department shall be
postponed for a period of 30 days following receipt of the request so that the Department may receive and consider comments.
The responsible party shall, within 60 days, provide the Department with a copy of the notice and proof of receipt of each
required notice or of refusal by the addressee to accept delivery of a required notice. If notice by certified mail to occupants
under this Paragraph is impractical, the responsible party shall give notice as provided in G.S. 1A-1, Rule 4(j) or 4(j1). If
notice is made to occupants by posting, the responsible party shall provide the Department with a copy of the posted notice
and a description of the manner in which such posted notice was given.

(b) A responsible party who receives a notice pursuant to Rule .0507(e) of this Section for a discharge or release that has not
been remediated to the groundwater standards or interim standards established in Rule .0202 of this Subchapter or to the
lower of the residential or soil-to-groundwater contaminant concentrations established under Rule .0511 of this Section, shall,
within 30 days of the receipt of such notice, provide a copy of the notice to:

(1) the local Health Director and the chief administrative officer of each political jurisdiction in which the
contamination occurs;

(2) all property owners and occupants within or contiguous to the area containing contamination; and

3) all property owners and occupants within or contiguous to the area where the contamination is expected to
migrate.

Notification shall be made by certified mail. The responsible party shall, within 60 days, provide the Department with proof of
receipt of the copy of the notice or of refusal by the addressee to accept delivery of the copy of the notice. If notice by
certified mail to occupants under this Paragraph is impractical, the responsible party shall give notice as provided in G.S. 1A-
1, Rule 4(j) or 4(j1). If notice is made to occupants by posting, the responsible party shall provide the Department with a
description of the manner in which such posted notice was given.

History Note:  Authority G.S. 143-215.3(a)(1); 143-215.104AA; 143B-282;
Eff. March 1, 2016;
Readopted Eff. June 1, 20109.

15A NCAC 02L .0510 DEPARTMENTAL LISTING OF DISCHARGES OR RELEASES
The Department shall maintain in each of the Department's regional offices a list of all non-UST petroleum discharges or
releases discovered and reported to the Department within the region.

History Note:  Authority G.S. 143-215.3(a)(1); 143B-282;
Eff. March 1, 2016;
Readopted Eff. June 1, 2019.
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15A NCAC 02L .0511 ESTABLISHING MAXIMUM SOIL CONTAMINATION CONCENTRATIONS
For the purposes of risk-based assessment and remediation for non-UST petroleum releases, establishment of maximum soil
contamination concentrations shall be in accordance with Rule .0411 of this Subchapter.

History Note:  Authority G.S. 143-215.3(a)(1); 143-215.84; 143-215.104AA; 143B-282;
Eff. March 1, 2016;
Readopted Eff. June 1, 2019.

15ANCAC 02L .0512 ANALYTICAL PROCEDURES FOR SOIL SAMPLES
For the purposes of risk-based assessment and remediation for non-UST petroleum releases, analytical procedures for soil
samples shall be in accordance with Rule .0412 of this Subchapter.

History Note: ~ Authority G.S. 143-215.3(a)(1); 143-215.84; 143-215.104AA; 143B-282;
Eff. March 1, 2016;
Readopted Eff. June 1, 2019.

15A NCAC 02L .0513 ANALYTICAL PROCEDURES FOR GROUNDWATER SAMPLES
For the purposes of risk-based assessment and remediation for non-UST petroleum releases, analytical procedures for
groundwater samples shall be in accordance with Rule .0413 of this Subchapter.

History Note:  Authority G.S. 143-215.3(a)(1); 143-215.84; 143-215.104AA; 143B-282;
Eff. March 1, 2016;
Readopted Eff. June 1, 2019.

15A NCAC 02L .0514 REQUIRED LABORATORY CERTIFICATION

In accordance with I5A NCAC 02H .0804, laboratories shall obtain North Carolina Division of Water Resources laboratory
certification for parameters that are required to be reported to the State in compliance with the State's surface water,
groundwater, and pretreatment rules.

History Note:  Authority G.S. 143-215.3(a)(1); 143-215.84; 143-215.104AA; 143B-282;
Eff. March 1, 2016;
Readopted Eff. June 1, 2019.

15A NCAC 02L .0515 DISCHARGES OR RELEASES FROM OTHER SOURCES
This Section shall not relieve any person responsible for assessment or cleanup of contamination from a source other than a
non-UST petroleum release from its obligation to assess and clean up contamination resulting from the discharge or releases.

History Note:  Authority G.S. 143-215.3(a)(1); 143-215.84; 143-215.104AA; 143B-282;
Eff. March 1, 2016;
Readopted Eff. June 1, 2019.
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FOREWORD

The Drinking Water Health Advisory Program, sponsored by the Health and Ecological
Criteria Division of the Office of Science and Technology (OST), Office of Water (OW),
provides information on the health and organoleptic (color, taste, odor, etc.) effects of
contaminants in drinking water. This Drinking Water Health Advisory contains Health
Advisories as well as aesthetic properties (e.g., taste, odor, color) of manganese in drinking
water.

A Drinking Water Health Advisory is not an enforceable standard for action. This Health
Advisory describes nonregulatory concentrations of the contaminant in water that are expected to
be without adverse effects on both health and aesthetics. Health Advisories serve as technical
guidance to assist Federal, State, and local officials responsible for protecting public health when
emergency spills or contamination situations occur. They are not to be construed as legally
enforceable Federal standards. They are subject to change as new information becomes
available. Thisdraft supersedes any previous draft advisories for this chemical.

This Document is based, in part, on the Health Effects Support Document for Manganese
(U.S. EPA, 2003a), the ATSDR'’ s final Toxicological Profile for Manganese (ATSDR, 2000),
and the Institute of Medicine s Dietary Reference Intakes for Manganese (IOM, 2002). The
sections on analytical method and treatment technology are based on the Contaminant Candidate
List Preliminary Regulatory Determination Support Document for Manganese (U.S. EPA, 2001).
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EXECUTIVE SUMMARY

The EPA Office of Water isissuing this health advisory to provide guidance to
communities that may be exposed to drinking water contaminated with high manganese (Mn)
concentrations. The advisory provides guidance on the concentrations below which potential
health and organol eptic problems would unlikely occur. This Drinking Water Health Advisory
does not mandate a standard for action; rather it provides practical guidelines for addressing Mn
contamination problems. The advisory provides an analysis of the current health hazard
information and information on the organoleptic (i.e., taste and odor) associated with Mn-
contaminated water, because organoleptic problems will affect consumer acceptance of water
resources.

Manganese is a naturally-occurring element that can be found ubiquitously in the air,
soil, and water. Manganese is an essential nutrient for humans and animals. Adverse health
effects can be caused by inadequate intake or over exposure. Manganese deficiency in humans
is thought to be rare because manganese is present in many common foods.

The greatest exposure to manganese is usually from food. Adults consume between 0.7
and 10.9 mg/day in the diet, with even higher intakes being associated with vegetarian diets
(Freeland-Graves et a., 1987; Greger, 1999; Schroeder et al., 1966).

Manganese intake from drinking water is normally substantially lower than intake from
food. At the median drinking-water level of 10 - g/L determined in the National Inorganic and
Radionuclide Survey (NIRS), the intake of manganese from drinking water would be 20 : g/day
for an adult, assuming a daily water intake of 2 L. Exposure to manganese from air is generally
severa orders of magnitude less than that from the diet, typically around 0.04 ng/day on average
(U.S. EPA, 1990), dthough this can vary substantially depending on proximity to a manganese
source.

Although manganese is an essential nutrient at low doses, chronic exposure to high doses
may be harmful. The health effects from over-exposure of manganese are dependent on the
route of exposure, the chemical form, the age at exposure, and an individual’ s nutritional status.
Regardless, the nervous system has been determined to be the primary target organ with
neurological effects generally observed. Many of the reports of adverse effects from manganese
exposures in humans are from inhal ation exposures in occupational settings.

Although there are substantial data supporting the neurological effects of inhaled
manganese in both humans and animals, there are few data for the association between oral
exposure to manganese and toxic effects. For example, several epidemiological studies
(Kondakis et a., 1989; He et al., 1994) associate adverse neurological effects with exposure to
manganese from drinking water; however, due to alack of qualitative and quantitative details of
the exposure scenario, these studies cannot be used for quantitative assessment. On the other
hand, rodents do not provide a good experimental model for manganese neurotoxicity.
Therefore, the assessment in this document focuses more on what is believed to be a safe oral
intake of manganese for the general human population. Finaly, it isimportant to emphasi ze that
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individual requirements for, as well as adverse reactions to, manganese may be highly variable.
The lifetime health advisory derived from the reference dose is estimated to be an intake for the
general population that is not associated with adverse health effects; thisis not meant to imply
that intakes above the reference dose are necessarily associated with toxicity. Some individuals
may, in fact, consume a diet that contributes more than 10 mg Mn/day without any cause for
concern.

There were no studies found that reported exposure to elevated inorganic manganese with
cancer in humans. Cancer studiesin animals have provided equivocal results. Therefore, there
are little data to suggest that inorganic manganese is carcinogenic.

As an element, manganese cannot go through metabolic transformation, but it can exist in
many oxidative states and can be converted from one oxidative state to another within the body.
Manganese is almost entirely excreted in the feces, only a small proportion being eliminated in
the urine (Davis and Greger, 1992). Fecal manganese is comprised of unabsorbed dietary
manganese and manganese excreted in bile.

Groups possibly sensitive to manganese would be those who absorb greater amounts of
manganese or those who excrete less. These would include the very young (who may absorb
more and excrete less), the elderly, and those with liver disease (with impaired biliary excretion).

In order to enhance consumer acceptance of water resources, this advisory recommends
reducing manganese concentrations to or below 0.050 mg/L, the EPA’s Secondary Maximum
Contaminant Level (SMCL) for Mn. The SMCL is based on staining and taste considerations. It
isnot afederally enforceable regulation, but isintended as a guideline for States. States may
establish higher or lower levels depending on the local conditions, such as unavailability of
alternate water sources or other compelling factors, provided that public health and welfare are
not adversely affected. The lifetime health advisory value of 0.3 mg/L will protect against
concerns of potential neurological effects. In addition, this document provides a One-day and
10-day HA of 1 mg/L for acute exposure. However, it is advised that for infants younger than 6
months, the lifetime HA of 0.3 mg/L be used even for an acute exposure of 10 days, because of
the concerns for differences in manganese content in human milk and formula and the possibility
of ahigher absorption and lower excretion in young infants.
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1.0 INTRODUCTION

Manganese is a naturally-occurring element that can be found ubiquitously in the air,
soil, and water. Manganese is also an essential nutrient for humans and animals (Leach and
Harris, 1997; U.S. EPA, 2003a). Adverse health effects can be caused by inadequate intake or
over exposure (See areview by Keen et al., 1999 and Keen et al., 2000). The main exposure of
humans to manganese is from ingestion of food. Manganese deficiency in humans appears to be
rare because manganese is present in many common foods. Manganese is essential to the proper
functioning of both humans and other animals as it is required by many cellular enzymes (e.g.,
manganese superoxide dismutase, pyruvate carboxylase) and can serve to activate many others
(e.g., kinases, decarboxylases, transferases, hydrolases, etc.; Hurley et al., 1984; Wedler, 1994;
WHO, 2002).

Although manganese is an essential nutrient at low doses, chronic exposure to high doses
may be harmful. There are substantial data supporting the neurological effects of inhaled
manganese in both humans and animals, however, there are little data for the association
between oral exposure to manganese and toxic effects.

Thereis aneed for EPA to issue a health advisory to provide guidance to communities on
the concentrations for avoiding health and organoleptic problems. This Drinking Water Health
Advisory does not mandate a standard for action; rather it provides practical guidelines for
addressing M n contamination problems. The advisory provides an analysis of the current health
hazard and organoleptic (i.e., taste and odor) information associated with Mn-contaminated
water, because organoleptic problems will affect consumer acceptance of water resources.

Uses

Manganese is used principaly in the manufacture of iron and steel alloys, manganese
compounds, and as an ingredient in various products (ATSDR, 2000; IPCS, 1999). Manganese
dioxide and other manganese compounds are used in products such as batteries, glass, and
fireworks. Potassium permanganate is used as an oxidant for cleaning, bleaching, and
disinfection purposes (ATSDR, 2000; HSDB, 2001). Potassium and manganese greensands are
used in some locations for potable water treatment (ATSDR, 2000). Methylcyclopentadienyl
manganese tricarbonyl (MMT), an organic manganese compound, is used as an octane-
enhancing agent in unleaded gasoline in Canada, the United States, Europe, Asia, and South
America(Lynam et al., 1999). Other manganese compounds are used in fertilizers, varnish,
fungicides, and as livestock feeding supplements (HSDB, 2001).

2.0 MANGANESE IN THE ENVIRONMENT
Manganese is one of the most abundant metals on the earth's surface, making up

approximately 0.1% of the earth’s crust. Manganese is not found naturally in its pure
(elemental) form, but is a component of over 100 minerals (ATSDR, 2000).
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2.1 Water

Manganese is naturally occurring in many surface and ground water sources and in soils
that may erode into these waters. However, human activities are al so responsible for much of
the manganese contamination in water in some areas.

Ambient manganese concentrations in sea water have been reported to range from 0.4 to
10 - g/L (ATSDR, 2000), with an average of about 2 - g/L (Barceloux, 1999). Levelsin
freshwater typically range from 1 to 200 - g/L (Barceloux, 1999). ATSDR reported that aU.S.
river water survey found dissolved manganese levels of lessthan 11 to more than 51 - g/L
(ATSDR, 2000). The United States Geological Survey’s National Ambient Water Quality
Assessment (NAWQA) has gathered limited data since 1991 on representative study basins
around the U.S. This report indicates a median manganese level of 16 - g/L in surface waters,
with 99" percentile concentrations of 400 to 800 :- g/L (Leahy and Thompson, 1994; USGS,
2001). Higher levelsin aerobic waters are usually associated with industrial pollution.

Overall, the detection frequency of manganesein U.S. ground water is high
(approximately 70% of sites assayed have measurable manganese levels) due to the ubiquity of
manganese in soil and rock, but the levels detected in ground water are generally below levels of
public health concern (U.S. EPA 2003a). Similarly, manganese is detected in about 97% of
surface water sites (at levels far below those likely to cause health effects) and universally in
sediments and aquatic biotatissues (at levels which suggest that it does not bioaccumulate; U.S.
EPA 20033).

Between 1984 and 1986, the National 1norganic and Radionuclide Survey (NIRS)
collected datafrom 989 U.S. community public water systems (PWSs) served by ground water in
49 states and found that 68% of the ground water PWSs reported detectable levels of
manganese, with amedian concentration of 10 - g/L. Supplemental survey datafrom PWSs
supplied by surface waters in five states reported occurrence ranges similar to those of ground
water PWSs.

22 ol

Manganese constitutes approximately 0.1% of the earth’s crust, and is a naturally
occurring component of nearly all soils (ATSDR, 2000). Natural levels of manganese range
from less than 2 to 7,000 ppm, with a geometric mean concentration of 330 ppm (Shacklette and
Boerngen, 1984). The estimated arithmetic mean concentration is 550 ppm. Accumulation of
manganese occurs in the subsoil rather than on the soil surface (ATSDR, 2000). An estimated
60—90% of soil manganese is associated with the sand fraction (WHO, 1981, ascited in ATSDR,
2000).

No published reports quantify exposure to manganese associated with soil ingestion.
Assuming a concentration range of < 2 to 7,000 mg/kg soil and average ingestion of 50 mg
soil/day, the average manganese intake of a 70-kg adult would be <0.0014 to 5 = g/kg-day. The
corresponding intake for a 10-kg child consuming 100 mg of soil/day would be <0.02 to 70
- g/kg-day (U.S. EPA, 20033).
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23 Air

Air levels of manganese compounds vary widely depending on the proximity of point
sources such as ferroalloy production facilities, coke ovens, or power plants. Average ambient
levels near industrial sources have been reported to range from 220 to 300 nanograms of
manganese per cubic meter (ng Mn/md), while levelsin urban and rural areas without point
sources have been reported to range from 10 to 70 ng Mn/m?® (Barceloux, 1999). Existing data
indicate that little difference is found between ambient manganese levelsin areas where MMT is
used in the gasoline and areas where MMT is not used (Lynam et al., 1999). The U.S. EPA
estimated 40 ng Mn/m?® as an average annual background concentration in urban areas based on
measurementsin 102 U.S. cities (U.S. EPA, 1990).

24 Food

Manganese is found in avariety of foods including many nuts, grains, fruits, legumes,
tea, leafy vegetables, infant formulas, and some meat and fish. Food is the most important
source of manganese exposure in the general population (ATSDR, 2000; IOM, 2002; U.S. EPA,
2003a).

Heavy tea drinkers may have a higher manganese intake than the general population. An
average cup of teamay contain 0.4 to 1.3 mg manganese (ATSDR, 2000). In addition to dietary
sources, approximately 12% of the adult population of the U.S. consumed manganese
supplementsin 1986 (Moss et al., 1989). The median amount of manganese in these dietary
supplements was determined to be 2.4 mg/day, similar to the amount of the element consumed in
the diet (based on survey information from the Third National Health and Nutrition Estimation
Survey; IOM, 2002).

Freeland-Graves et a. (1987) have suggested a daily intake range of 3.5to 7 mg Mn/day
for adults based on areview of human studies. After reviewing dietary surveys, Greger (1999)
presented a range for average intakes from adult Western and vegetarian diets of 0.7 to 10.9 mg
Mn/day.

Infant formulas contain 50 to 300 : g/L. manganese (Collipp et a., 1983), compared to
human milk which contains approximately 3.5 to 15 - g/L manganese (ATSDR, 2000; U.S. EPA,
1997). Assuming an intake of 742 millilitres (mL) of breast milk/day (U.S. EPA, 1996a), a
breast-fed infant would have an estimated daily manganese intake of 2.6 to 11.1 - g/day. An
infant consuming the same volume of infant formula would have an estimated daily manganese
intake of 37.1to 223 - g/day. Assuming an average weight of 6 kg for an infant of age 6 months,
the weight-adjusted average daily intake would range from 0.4 to 1.85 : g/kg-day for breast-fed
infants. The corresponding weight-adjusted intake for aformula-fed infant would be 6.2 to 37.2
- g/kg-day. Given the high manganese content of milk-based formula, the underexposure of
infants to manganese appears less probabl e than their overexposure (Davidsson et al., 1989a;
Dorner et al., 1987; Keen et al., 1986). Once solid foods are introduced, however, the
contribution of manganese intake from milk becomes |ess significant.
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In addition to concentration, an important consideration for determining human exposure
to manganese from food is bioavailability (Kies, 1994). Several factors can influence the degree
to which manganese in foods is absorbed following ingestion. These include intake of dietary
fiber, oxalic acids, tannins, and phytic acids, which tend to decrease manganese absorption
(Gibson, 1994; U.S. EPA, 2003a), as well as possibly sex-specific iron status (low iron can result
in increased manganese absorption; Finley, 1999 while high levels of iron can inhibit manganese
uptake). In addition, the status of the Gl tract (e.g., the presence of material in the Gl tract - fed
vs fasted) also affects bioavailability.

Manganese Intake

Adequate Intake (Al) values have been determined for manganese by the Food and
Nutrition Board of the Institute of Medicine asfollows: 3 - g/day for infants 0-6 months, 0.6
mg/day for infants 7-12 months, 1.2 mg/day for children 1-3 years, 1.5 mg/day for children 4-8
years, 1.9 mg/day for boys 9-13 years, 2.2 mg/day for boys 14-18 years, 1.6 mg/day for girls 9-
18 years, 2.3 mg/day for men 19 years or older, 1.8 mg/day for women 19 years or older, 2
mg/day during pregnancy, and 2.6 mg/day during lactation (IOM, 2002).

Adequate Manganese Intakes for Men, Women and Children

Age Group Males Females
Infants, 0-6 months 3 Zg/day 3 Zg/day
Infants, 7-12 months 0.6 mg/day 0.6 mg/day
Children, 1-3 years 1.2 mg/day 1.2 mg/day
Children, 4-8 years 1.5 mg/day 1.5 mg/day
Boys, 9-13 years 1.9 mg/day --
Boys, 14-18 years 2.2 mg/day --
Girls, 9-18 years -- 1.6 mg/day
Adults, $19 years 2.3 mg/day 1.8 mg/day
Women, pregnant (lactating) -- 2 mg/day (2.6 mg/day)

According to IOM, the Al for infants (newborn to 6 months) was set based on “an
average manganese concentration of 0.0035 mg/L in human milk” and an average milk

consumption of 0.78 L/day. Asindicated previously, the manganese concentration in human

milk varies. For example, ATSDR (2000) listed a manganese concentration in human milk

ranging from 0.003 to 0.01 mg/L, and U.S. EPA (1997), from 0.007 to 0.015 mg/L. Assuming an

intake of 0.78 liters milk per day, an infant (O to 6 months) would ingest 0.003 to 0.012 mg

Mn/day from human milk (using the minimum and maximum values in the two concentration

ranges); the Al set by the IOM (i.e., 0.003 mg/day) is at the lower end of this range.
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Tolerable Upper Intake

The IOM (2002) also set atolerable upper intake level of 11 mg/day for adults, based on
arecent review (Greger, 1999) which stated that the average manganese intake for adults eating
typical Western and vegetarian diets in various surveys ranged from 0.7 to 10.9 mg Mn/day.
Davis and Greger (1992) reported that women given daily supplements of 15 mg manganese (as
an amino acid-chel ated manganese supplement) for 90 days experienced no effects other than a
significant increase in lymphocyte manganese-dependent superoxide dismutase, a“ biomarker”
that increases in direct relation to manganese exposure (Greger 1998, 1999). There are
insufficient data to set tolerable upper intakes for infants or children.

25 Environmental Fate

Manganese compounds may be present in the atmosphere as suspended particul ates
resulting from industrial emissions, soil erosion, volcanic emissions, application of manganese-
containing pesticides, and the burning of MM T-containing gasoline (IPCS, 1999). Early
analysis of emissions suggested that manganese from combustion of MMT is emitted primarily
as manganese tetroxide (Mn;O,; Ter Haar et a., 1975, ascited in ATSDR, 2000). However,
more recent testing suggests that when very low levelsof MMT are combusted (i.e.,
concentrations comparabl e to the currently allowed levels), manganese is emitted primarily as
manganese phosphate and sulfate. The reported formal charge of the emitted manganeseis +2.2,
with a mass median aerodynamic diameter of 1 to 2 microns (Ethyl Corporation, 1997, as cited
inLynam et al., 1999). Uncombusted MMT rapidly decomposes to manganese oxide, carbon
dioxide, and organic compounds in the atmosphere and has a half-life of only afew secondsin
the presence of sunlight (Lynam et al., 1999; Zayed et al., 1999). Because particle sizeis small,
atmospheric manganese distribution can be widespread. These particles will eventually settle
out into surface waters or onto soils viathe process of dry deposition. Little information is
available on the chemical reactions of atmospheric manganese, but it is expected to react with
sulfur and nitrogen dioxide. The half-life of manganese in air isonly afew days (ATSDR,
2000).

The primary sources for surface and ground water releases are industrial facility effluent
discharge, landfill and soil leaching, and underground injection. Manganese, in the form of
potassium permanganate, may be used in drinking water treatment to oxidize and remove iron,
manganese, and other contaminants (ANSI/NSF, 2000). Transport and partitioning of
manganese in water is dependent on the solubility of the manganese form. In surface waters,
manganese occurs in both dissolved and suspended forms, depending on such factors as pH,
anions present, and oxidation-reduction potential (ATSDR, 2000). Often, manganese in water
will settle into suspended sediments. Anaerobic groundwater often contains elevated levels of
dissolved manganese. The divalent form (Mn?") predominates in most water at pH 47, but
more highly oxidized forms may occur at higher pH values or result from microbial oxidation
(ATSDR, 2000). It can bioaccumulate in lower organisms (e.g., phytoplankton, algae, mollusks,
and some fish), but not in higher organisms, and biomagnification in food-chainsis not expected
to be significant (ATSDR, 2000). Little information is available on the biodegradation of
manganese-contai ning compounds in water, but factors such as pH and temperature are
important for microbial activities.
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Approximately 91% of environmental manganese is released to soil. The main source of
thisrelease island disposal of manganese-containing wastes. The ability of manganese
compounds to adsorb to soils and sediments is contingent upon the cation exchange capacity and
organic content of the soil or sediment. Adsorption can vary widely based on differencesin
these two factors. Oxidative microbial activity may increase the precipitation of manganese
minerals and increase the dissolution of manganese in subsurface environments.

26  Summary

The greatest exposure to manganese is usually from food. Adults consume between 0.7
and 10.9 mg/day in the diet, with even higher intakes being associated with vegetarian diets
(Freeland-Graves et al., 1987; Greger, 1999.; Schroeder et al., 1966) or the consumption of large
amounts of tea.

Manganese intake from drinking water is normally substantially lower than intake from
food. At the median drinking-water level of 10 - g/L determined in the National Inorganic and
Radionuclide Survey (NIRS), the intake of manganese would be 20 : g/day for an adult,
assuming a daily water intake of 2 L. Exposure to manganese from air is generally several
orders of magnitude less than that from the diet, typically around 0.04 ng/day on average (U.S.
EPA, 1990), although this can vary substantially depending on proximity to a manganese source.

30 CHEMICAL AND PHYSICAL PROPERTIES

Manganese can exist in multiple oxidative states; the most environmentally and
biologically important manganese compounds are those that contain Mn?*, Mn*, and Mn™ (U.S.
EPA, 1994). The physical and chemical properties of different manganese compounds vary
substantially, as demonstrated in Table 1 on the next page.

ORGANOLEPTIC PROPERTIES

At concentrations exceeding 0.1 milligrams per litre (mg/L), the manganese ion imparts
an undesirable taste to beverages and stains plumbing fixtures and laundry (Griffin, 1960).
When manganese (1) compounds in solution undergo oxidation, manganese precipitates,
resulting in encrustation problems. At concentrations as low as 0.02 mg/L, manganese can form
coatings on water pipes that may later slough off as a black precipitate (Bean, 1974). TheU. S.
and a number of other countries have set secondary standards of 0.05 mg/L for manganese. This
is an aesthetic level above which problems with discol oration may occur.
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Table 1.

Chemical and Physical Properties of Manganese and Common M anganese Compounds

Mn MnC1, Mn,O, MnO, KMnO,
CAS No. 7439-96-5 2145-07-3 1317-35-7 479-93-7 7722-64-7
Valance 0 +2 +2 and +3 +4 +7
Molecular Weight 54.9 125.8 228.8 86.9 158
Synonyms Elemental Manganese  Manganese  Manganese  Potassium
manganese  dichloride; oxide; dioxide; permanganate;
Manganese  Manganese  Black permanganic acid,
chloride; (r,nny dioxide; potassium salt
Manganese  oxide; Cement
(I chloride  Manganese  black;
tertoxide Manganese
peroxide;
Manganese
(IV) oxide
Physical State (25°C) Saolid Solid Saolid Salid Solid
Bailing Point (°C) 1962 1190 — — —
Melting Point (°C) 1244 650 1564 535 (loses 240
oxygen)
Density (g/cm®) 74 2.98 4.86 5.026 2.703
Vapor Pressure (20°C) 19 — — — —
Water Solubility (/100 mL)  Decomposes 723 (25°C) insoluble insoluble 63.8 (20°C)

Log Octanol/Water Partition
— Coefficient (Log K,,)
Taste Threshold

Odor Threshold (air)
Conversion Factor

— No date available.

40 TOXICOKINETICS

The absorption, distribution, metabolism and excretion of manganese in the body are
reviewed, discussed, and summarized in Greger (1999), Kies (1994), U.S. EPA (1984; 1993;
2003a), and ATSDR (2000). Age, chemical species, dose, route of exposure, and dietary
conditions all affect manganese absorption and retention (Lonnerdal et a., 1987). Uptake of
dietary manganese appears to be influenced by several dose-dependent processes: biliary
excretion, intestinal absorption, and intestinal elimination.

41  Absorption

Manganese speciation and the route of exposure affects its absorption (Andersen et

a., 1999; Tjdveet a., 1996). Thomson et a. (1971) and Gibbons et al. (1976) reported that the

divalent form of manganese is absorbed most efficiently. However, as Bales et al. (1987)
reported, the efficiency of absorption also varies for different manganese salts with manganese
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chloride more efficiently absorbed than the sulfate or acetate salts. Recent studies show that
significant differences exist in the amounts of manganese that are absorbed across different
exposure routes, with inhaled manganese being absorbed more rapidly and to a greater extent
than ingested manganese (Roels et al., 1997; Tjalve et al., 1996). Very little manganeseis
absorbed through the skin. Absorption of manganese viainhalation, intratracheal instillation, or
intravenous infusion bypasses the control processes of the gastrointestinal tract. Absorption
from inhalation exposure is mainly afunction of particle size with smaller particles reaching the
lower airways where they can be absorbed and larger particles deposited in the upper airways
where they are subject to possible mucociliary transport to the throat followed by entrance into
the gastrointestinal tract.

From animal experiments, it is known that inhaled manganese (even the insoluble MnO,)
istransported in aretrograde direction from the olfactory epithelium to the striatum of the brain
(Gianutsos et al., 1997; Roels et al., 1997). During its uptake through the olfactory nerve
endings (Bench et a., 2001; Brenneman et al., 2000; Tjélve et a., 1996; Vitarellaet al., 2000) it
may damage the astrocytes (Henriksson and Tjalve, 2000). After peroral uptake, manganese,
like all other metals, isfiltered from the blood by the choroid plexus (Ingersoll et al., 1995;
Zheng et a., 1991). The retrograde transport of manganese through the olfactory epithelium
directly into
certain regions of the central nervous system or the brain could explain why the safe dose
following inhaation exposure is much lower than after oral ingestion (Wang et al., 1989).

The following sections discuss absorption of manganese following oral exposure only.

Absorption of manganese across the gastrointestinal tract is regulated by normal
physiological processes to help maintain manganese homeostasis. Manganese absorbed in the
divalent form from the gut via the portal blood is complexed with plasma proteins that are
efficiently removed by the liver. A 7-week study in which 7 adult males ingested high- fiber
diets containing 12.0 to 17.7 mg Mn/day (0.17 to 0.25 mg/kg-day) found that an average of 7.7%
+ 6.3% of the manganese was absorbed during weeks 5 to 7, with no measurabl e net retention of
manganese (Schwartz et a., 1986). Similarly, an average absorption of 8.4% + 4.7% was
observed in 7 adults ingesting infant formula containing manganese (Sandstrom et al., 1986).

Manganese retention may be greater for young animals and infants (Keen et a., 1986)
due to the fact that the biliary system, the primary route of excretion, is not completely
developed in human infants (Lonnerdal, 1994). Keen et a. (1986) demonstrated a strong effect
of ageon
intestinal manganese uptake and retention. Sprague-Dawley rat pups were fasted overnight and
then intubated with 0.5 mL of human milk containing 0.005 mg >*Mn/mL. Manganese retention
was highest (> 80%) in pups less than 15 daysold. In older pups (16-19 days old), the average
retention was 40%. Lonnerdal et al. (1987) showed that manganese uptake from brush border
membranes was higher in 14-day-old rats than in 18-day-old rats. Although Rehnberg et al.
(1985) found that younger animals had a slower distal intestinal transit time than older animals
(potentially contributing to a higher proportional uptake), Bell et al. (1989) showed that the
uptake rate was similar in pre- and post-weanling animals, suggesting that age-dependent
differences in manganese retention were not due to immature intestinal transport mechanisms.
Fechter (1999) determined that neonatal mice are unable to maintain manganese homeostasis
until 17-18 days of age. When considered together, these data indicate that human infants, at
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certain ages, may not have developed the capacity to completely excrete manganese following
ingestion.

Davidsson et al. (1989b) studied whole-body retention of >*Mn in adult humans after
intake of radiolabeled infant formula. These authors observed reproducible retention figures at
day 10, after repeated administrations of the labeled formulato six subjects. Absorption ranged
from 0.8-16%, with a mean value of 5.9 + 4.8%. Thisrange corresponds to a 20-fold difference
between the highest and lowest values. Retention at day 10 ranged from 0.6-9.2%, with a mean
value of 2.9 + 1.8%, when measured in 14 healthy individuals. These results suggest substantial
variation in absorption between individuals.

The absorption of manganese is closely linked to iron absorption; iron-deficient diets lead
to an increased absorption of both iron and manganese (Finley, 1999; Sandstrom et al., 1986;
Thomson et ., 1971). Rehnberg et al. (1982) administered dietary Mn,O, (450, 1,150, or 4,000
ppm Mn) to young rats. These authors amended the basal diets with varying levels of iron, and
demonstrated that iron deficiency promoted the intestinal absorption of manganese. Conversely,
manganese absorption was inhibited by large amounts of dietary iron. Absorption isalso related
inversely to the level of calciuminthe diet (Lutz et al., 1993; McDermott and Kies, 1987; Kies,
1994; Schroeder et al., 1966). Johnson et al. (1991) studied the absorption of radiolabel ed
manganese from various plant foods in adult men and women and reported that the absorption
values ranged from 1.4 to 5.5% and were significantly lower than the mean values of 7.8 to
10.2% from controls (MnC1, dissolved in water). Certain constituents of tea, such astannins,
can result in reduced manganese absorption (Freeland-Graves and Llanes, 1994). Other factors
can also influence the degree to which manganese in foods is absorbed upon ingestion. These
include intake of dietary fiber, oxalic acids, and phytic acids as well as contents in the gut, which
tend to decrease manganese absorption (Gibson, 1994; U.S. EPA, 2003a).

4.2 Distribution

Manganese is present in al tissues of the body, the highest levels usually being found in
the liver, kidney, pancreas, and adrenals (Sumino et al., 1975; Tipton and Cook, 1963).
Intermediate concentrations occur in the brain, heart and lungs (ATSDR, 2000), with
accumulations preferential in certain regions of the brain in infants and young animals (Kontur
and Fechter, 1988; Zlotkin and Buchanan, 1986). The lowest concentrations of manganese are
observed in bone and fat. Some data suggest that tissues rich in mitochondria (for example,
liver, kidney, and pancreas) contain higher levels of manganese (Kato, 1963; Maynard and
Cotzias, 1955).

After absorption into the blood system by routes other than the gastrointestinal tract,
manganese is apparently oxidized, and the trivalent manganese binds to transferrin. Transferrin-
bound trivalent manganese is not as readily removed by the liver, as are protein complexes with
divalent manganese. Thus, manganese delivered by routes other than the gastrointestinal tract
would be available for uptake into tissues for alonger period of time than the orally administered
manganese, leading to quantitative differencesin tissue uptake (Andersen et al., 1999).

11 January 2004

OFFICIAL COPY

Feb 18 2020



Factors that may alter tissue distribution include co-exposure to other metals (Shuklaand
Chandra, 1987) and the chemical form (Gianutsos et al., 1985). Age may also be afactor.
Animal studies have shown that manganese crosses the blood-brain barrier in neonates at arate
four times higher than that in adults (Mena, 1974).

4.3 M etabolism

As ametallic element, manganese does not undergo metabolic conversion to other
products. However, manganese has the potential to exist in several oxidation states in biological
systems. Circumstantial evidence from the study of manganese-containing enzymes and from
el ectron spin trapping experiments suggests that manganese undergoes conversion from Mn(l1)
to Mn(111) within the body (ATSDR, 2000). The conversion from Mn(l1) to Mn(l11) appears to
be catalyzed by the "*-globulin protein ceruloplasmin (Andersen et al., 1999).

A small fraction of absorbed manganese is present as the free ion. However, manganese
readily forms complexes with a variety of organic and inorganic ligands. The complexes formed
include 1) low molecular weight complexes with bicarbonate, citrate or other ligands; 2) an
exchangeable complex with albumin; and 3) tightly bound complexes with proteins such as
transferrin and ' ,-macroglobulin. In addition, manganese can assume a structural rolein
metall oproteins such as mitochondrial superoxide dismutase, pyruvate decarboxylase, and liver
arginase. Manganese also plays a catalytic or regulatory role in enzymatic reactions involving
select hydrolases, dehydrogenases, kinases, decarboxylases and transferases.

4.4 Excretion

Manganese is almost entirely eliminated in the feces, with only a small proportion
(0.1-2%) being excreted in the urine (Davis and Greger, 1992). Fecal manganese is comprised
of unabsorbed dietary manganese plus manganese excreted in bile. In humans, elimination is
biphasic, with half-lives of 13 and 37 days (Davidsson et a., 1989b; Sandstrom et al., 1986).
Sweat, hair and the milk of lactating mothers also contribute to excretion (Roels et al., 1992).

50 HEALTH EFFECTSDATA

Manganese is an essential el ement for many living organisms, including humans. Itis
necessary for proper functioning of some enzymes (manganese superoxide dismutase) and for
the
activation of others (kinases, decarboxylases, etc ). Adverse health effects can be caused by
inadequate intake or over exposure. Manganese deficiency in humans appears to be rare because
manganese is present in many common foods. Animals experimentally maintained on
manganese-deficient diets exhibit impaired growth, skeletal abnormalities, reproductive deficits,
ataxia of the newborn, and defectsin lipid and carbohydrate metabolism (Keen et al., 1999;
Hurley and Keen, 1987; U.S. EPA, 1984).

The health effects from over-exposure of manganese are dependent on the route of
exposure, the chemical form, the age at exposure, and an individual's nutritional status.
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Irrespective of the exposure route, the nervous system has been determined to be the primary
target with neurological effects generally observed.

51 Human Studies

Humans are exposed to inorganic manganese compounds in food and water, but there are
few reports of adverse effects in humans from ingesting excess manganese. Most human studies
reporting adverse effects are of inhalation exposure. Thereis conclusive evidence from
occupational studies in humans that inhalation exposure to high levels of manganese compounds
can lead to a disabling syndrome of neurological effects referred to as“manganism.” Although
it
istypical for symptoms to occur after several years of exposure, some individuals may begin to
show signs after 1-3 months of exposure (Rodier, 1955).

5.1.1 Short-term Exposure Studies
Neurological

Kawamuraet al. (1941) reported health effects resulting from the ingestion of
manganese-contaminated well water for an estimated 2-3 months by 25 individuals. The source
of contamination was identified as leachate from approximately 400 dry cell batteries buried
near
the drinking water well. The concentration of manganese in the well water was analyzed 7
weeks after the first case appeared and was determined at that time to be ~14 mg Mn/L (as
Mn,O,). However, when re-analyzed 1 month later, the levels were decreased about half.
Therefore, the actual exposure was probably to drinking water containing ~28 mg Mn/L or
higher. Assuming a daily water intake of 2 L, with a minimum of 2 mg Mn from food, a dose of
at least 58 mg Mn/day is estimated. This exposure level is quite uncertain and it is estimated that
it isaround 25-30 times the level considered to be safe and adequate by the Food and Nutrition
Board of the Institute of Medicine (I0M, 2002).

Health effects reported by Kawamura et al. (1941) included lethargy, increased muscle
tonus, tremor and mental disturbances. Out of 25 people examined, 15 had symptoms. Five
cases were considered severe, 2 cases were categorized as moderate, and 8 cases were described
asmild. The most severe symptoms were observed in the elderly. Y ounger people were less
affected, and symptoms of intoxication were completely absent in young children (age 1 to 6
years). Three deaths occurred, including one from suicide. Upon autopsy, the concentration of
manganese in the brain of one person was found to be 2 to 3 times higher than concentrations
measured in two unexposed individuals (controls). Extreme macroscopic and microscopic
changes were seen in the brain tissue, especialy in the globus pallidus. Although there were
aso
elevated levels of zinc in the well water, the authors concluded that the zinc appeared to have no
relation to the observed symptoms or tissue pathology. This conclusion was largely based on the
observation of morphological changesin the corpus striatum, which are characteristic of
manganese poisoning, but are not a feature of zinc poisoning.

While toxicity in the Kawamura et al. (1941) study is attributed to manganese, severad
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aspects of the observed health effects are inconsistent with traits of manganism observed in
humans following chronic inhalation exposure. Inconsistencies include the rapid onset of
symptoms and rapid progression of the disease. Two adults who came to tend the members of
one family developed symptoms within 2 to 3 weeks. The course of the disease was very rapid,
progressing in one case from initial symptoms to death in 3 days. Some survivors recovered
prior to significant decreases in the manganese concentration of the well water which resulted
when the dry-cell batteries were removed from the site. This pattern contrasts with the longer
latency period and irreversible damage caused by inhalation exposure to manganese (as observed
in several occupational exposure studies; ATSDR, 2000). These observations may represent
differences in the pharmacokinetics of ingested versus inhaled manganese, but thereislittle
information to support this conclusion. Although the individualsin the Kawamuraet a. (1941)
study were clearly exposed to high levels of manganese, it is possible that additional factors
contributed to the observed effects (ATSDR, 2000; U.S. EPA, 1993).

Symptoms resembling Parkinson's disease have also been noted in an individual who
ingested 1.8 mg/kg-day potassium permanganate for 4 weeks (Bleich et al., 1999; Holzgraefe et
al., 1986). The symptoms occurred 9 months after the exposure.

5.1.2 Long-term Exposure Studies
Neurological

The neurological effects of inhaled manganese have been well documented in humans
chronically exposed to elevated levelsin the workplace (ATSDR, 2000; Canavan et a., 1934;
Cook et a., 1974; Roels et a., 1999). The syndrome known as “manganism” is caused by
exposure to very high levels of manganese dusts or fumes and is characterized by a “Parkinson-
like syndrome” including weakness, anorexia, muscle pain, apathy, slow speech, monotonous
tone of voice, emotionless “mask-like” facial expression, and slow clumsy movement of the
limbs. In genera, these effects areirreversible. Some motor functions may already be affected
following chronic exposure to levels of manganese < 1 mg/m? (if the inhaled manganese is
respirable), but individuals in these situations have not shown the overt, clinical symptoms of
those exposed to much higher levels (Mergler et al., 1994; Roels et al., 1992).

By the oral route, manganese is often regarded as one of the least toxic elements,
although there is some controversy as to whether the neurological effects observed with
inhalation exposure also occur with oral exposure. Several case reports of oral exposure to high
doses of manganese have described neurological impairment as an effect, but the quantitative
and
qualitative details of exposure necessary to establish direct causation are lacking. An individual
who took large mineral supplements over several years displayed symptoms of manganism
(Bantaand Markesbery, 1977).

An epidemiological study was conducted in Greece to investigate the possible correlation
between long-term (i.e., more than 10 years) manganese exposure from drinking water and
neurological effectsin elderly people (Kondakis et al., 1989). Thelevels of manganese in the
drinking-water of 3 different geographical areas were 3.6-14.6 - g/L in the control area and
81-253 - g/L and 1800-2300 : g/L in the manganese-containing areas. The total population in
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the three areas being studied range from 3200 to 4350 people. The study included only
individuals over the age of fifty drawn from arandom sample of 10% of all households. The
number of subjects sampled were 62, 49, and 77 for control, low-, and high-exposed groups.
The authors performed a neurological examination of the subjects (weakness/fatigue, gait
disturbances, tremors, dystonia, etc.) and expressed the results as composite scores. They found
no differences in the manganese content in the blood, but a statistically-significant differencein
both the manganese content in the hair and composite neurological scores between the high-
exposed area (concentrations 1800-2300 : g/L) and the control area, suggesting neurological
impairment in the high exposed area. The investigators estimated a dietary intake of 5-6 mg/day
(personal communication), but data were not provided. Because of the uncertainty in the amount
of manganese in the diet, and possible exposure from other sources such as dust, and little
information on nutritional status and other possible confounding variables, it is difficult to
estimate the total exposure to manganese.

The incidence of motor neuron disease (MND) in a small Japanese town was positively
correlated with a significantly increased manganese concentration in local rice and alow
magnesium concentration in the drinking-water (Iwami et a., 1994). The study did not provide
good estimates of overall exposure to manganese in either the control population or the
population with MND; therefore, development of the disease could not be conclusively
attributed
to manganese exposure. The simultaneous exposure to manganese and the deficiency of other
essential minerals was possibly the reason for the enhanced incidence of neurotoxicol ogical
symptoms found in this study in Japan and in another population in Guam (Florence and Stauber,
1989; Yoshidaet al., 1988).

There was also some speculation on alink between mineral deficiency, enhanced oral
manganese uptake and Mn-catalyzed denaturation of copper-free prion protein to the pathogenic
prion protein (Brown et al., 2000), which might explain the enhanced occurrence of some prion
diseasesin certain world regions (Purdey, 2000).

Goldsmith et al. (1990) investigated a Parkinson's disease cluster within southern Isragl
in which the prevalence of the disease was increased among persons 50 to 59 years old,
suggesting an early onset. Well water and soils in the region reportedly contained high levels of
manganese, although no quantitative data were provided. In addition, the manganese-containing
fungicide Maneb was commonly used in the area. Several factors limit the use of this study for
evaluation of the human health effects of excess manganese exposure. Lack of environmental
concentration data prevent reliable estimation of exposure rates. Potentially confounding factors
include the high levels of aluminum, iron, and other metalsin the soil and water, and the use of
the herbicide paraquat in the area (ATSDR, 2000). Paraquat is structurally related to N-methyI-
4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), which causes irreversible symptoms of
parkinsonism in humans.

Contrary to the above studies, another long-term drinking-water study in arural northern
areaof Germany (Vieregge et al., 1995) found no neurological effects following ingestion of
increased manganese. No significant differencesin neurological tests were found in older people
(41 subjects older than 40 years with a mean age of 57.5) consuming well water containing at
least 0.3 mg/L of manganese (0.3 to 2.16 mg/L of manganese) for 10 to 40 years. The control

15 January 2004

OFFICIAL COPY

Feb 18 2020



group (74 subjects, mean age 56.9 years) was exposed to water containing less than 0.05 mg/L of
manganese. Subjects of both groups were randomly selected and matched with respect to age,
sex, nutritional habits, and drug intake. However, like the Kondakis et al. (1989) study, this
study lacks exposure data from other routes and sources, and the manganese concentration range
in the water was very broad.

Two other studies involving ingestion exposure to manganese reported no increasesin
adverse health effects. In one area of Japan, a manganese concentration of 0.75 mg/L in the
drinking-water supply had no apparent adverse effects on the health of consumers (Suzuki,
1970). No signs of toxicity were observed in patients given 30 mg of manganese citrate (9 mg of
manganese) per day for many months (Schroeder et al., 1966).

One epidemiological study has been identified which attemptsto link potential
overexposure to ingested manganese with neurotoxicity in children. Adverse neurological
effects (decreased performance in school and in neurobehavioral examinations of the WHO core
test battery) were reported in 11- to 13-year-old children who were exposed to excess manganese
through ingestion of contaminated water and consumption of food made of wheat fertilized with
sewage water (He et a., 1994; Zhang et a., 1995). The exposed and control groups were both
from farming communities and were matched for age, sex, grade, family income level, and
parental education level. The average manganese concentration of the drinking-water was 0.241
mg/L for the exposed area compared to the control level of 0.04 mg/L. However, the total
exposure data, including manganese exposure from food, water and air, exposure duration, as
well as other confounding factors and the nutritional status of the children were not
well-characterized.

A recently published case study (Woolf et al., 2002) reported increased manganese levels
in the hair and blood of a 10-year-old child exposed to increased manganese in drinking water.
The child had been ingesting drinking water supplied by awell for 5 years prior to aclinic visit
for evaluation of over-exposure to manganese. In addition, the family lived in ahouse near a
toxic waste dump. An evaluation of the well water performed four months prior to the child's
health assessment indicated that manganese and iron levelsin the water were both elevated, with
concentrations of 1.21 (reference level, 0.05 mg/L) and 15.7 mg/L, respectively. The child's
whole blood and serum manganese levels were 3.82 - g/100 mL (reference normal, <1.4 Zg/100
mL) and 0.90 - g/100 mL (reference normal, <0.265 - g/100 mL), respectively. The child's hair
manganese level was 3,091 ppb of washed, acid-digested hair (reference normal, <260 ppb hair).
Although the child's 16-year-old brother did not exhibit elevated blood manganese, he did have
increased manganese in his hair. The 10-year-old did not exhibit any clinical effects of
manganese over-exposure (cogwheeling, abnormally high muscle tone, fixed facies, etc.) and
had good balance with closed eyes, although he did have trouble coordinating rapid aternating
motor movements (this deficiency is consistent with the test performance of occupational
workers chronically exposed to airborne manganese). Magnetic resonance imaging (MRI) of the
child's brain did not indicate any hyperintense signaling of the globus pallidus, basal ganglia,
mid-brain or pons, which would indicate manganese deposition in these areas of the brain.
Selective deposition of manganese in the globus pallidus and basal ganglia has been shown to
occur in children and adults with chronic manganese overexposure (Devenyi et a., 1994; Hauser
et a., 1996). The absence of the signaling argues against manganese toxicity. Results from a
battery of neuropsychologic tests on the child indicated that global cognition was unimpaired.
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However, the child had difficulties in both visual and verbal memory, which the study authors
considered consistent with a deficit in free retrieval skills. The family was counseled to use
bottled water for drinking and cooking; one month after theinitial test, the child's whole blood
manganese level was reduced to 1.71 - g/100 mL (Woolf et al., 2002). It is difficult to determine
the total exposure from this study.

Results from studies of an Aboriginal population in Groote Eylandt have been cited as
additional evidence for arelationship between elevated manganese exposure, violent behavior,
and adverse health effects. The soil on this Australian island is exceptionally high in manganese
(40,000 to 50,000 ppm), and the fruits and vegetables grown in the region are reported to
contain elevated concentrations of the element. High alcohol intake, anemia, and a diet deficient
in zinc and severa vitamins (Florence and Stauber, 1989) may contribute to increased uptake
and
retention of manganese. The proportion of arrestsin this native population is the highest in
Australia, and high incidences of stillbirths and congenital malformations, as well as ahigh
occurrence of Parkinson-like neurobehavioral syndrome, have been observed (Cawte and
Florence, 1989; Kilburn, 1987). Clinical symptoms consistent with manganese intoxication are
present in about 1% of the inhabitants. Quantitative data on oral intake have not been reported,
but elevated concentrations of manganese have been determined in the blood and hair of the
Aborigines (Stauber et al., 1987). However, Stauber et al. (1987) did not find a correlation
between hair levels of manganese and the severity of neurological symptomsinindividuals. A
study of the neurologic status of the Aboriginesin Groote Eylandt identified two general
syndromes. One syndrome is characterized by muscle atrophy and weakness, while the other is
characterized by ataxia and oculomotor disturbances (Kilburn, 1987). Although an association
of
adverse health effects with elevated manganese exposure is suggested by these observations, the
small population of Groote Eylandt and the difficulty in defining an appropriate control
population have prevented the identification of statistically-significant trends (U.S. EPA, 1993).

Several of the studies above utilized hair analysis as a method for estimating exposure to
manganese. ATSDR (2000) has outlined several potential limitations to the use of hair analysis.
The normal cycle of hair growth and loss restricts its usefulness to a period of afew months
following exposure. External contamination of hair by dye, bleaching agents, or other materials
may result in values which are not representative of absorbed doses. Further, the affinity of
manganese for pigmented tissue may result in variations of manganese concentration with hair
color.

Kihiraet al. (1990) have associated manganese with amyotrophic lateral sclerosis (ALS).
Spinal cord samples from ALS patients were found to have higher manganese concentrationsin
the lateral fasciculus and anterior horn than in the posterior horn. ALS patients also exhibited a
positive correlation between manganese and calcium spinal cord content, while controls
exhibited a negative correlation. It was suggested that an imbal ance between manganese and
calcium in ALS patients plays arolein functional disability and neuronal death. This study
needs to be interpreted with caution, however, because it is not conclusive that the high
manganese concentrations in these patients preceded the onset of the disease.

Creutzfeldt-Jakob Disease (CJD) clustersin central Slovakia have occurred near areas of

17 January 2004

OFFICIAL COPY

Feb 18 2020



high manganese in conjunction with low copper (Purdey, 2000). The level of manganesein
natural uncultivated pasture in CIJD-endemic areas was 210 ppm dry weight in comparison to
CJD-free areas where the level was 85 ppm dry weight. The levels of manganese in pine needles
and some specific crops were also measured and were approximately 1.5-16 times greater in the
CJD-endemic regions (Purdey, 2000). It was suggested that manganese replaces copper in CNS
prion proteins (PrP) causing a protease-resistant, misfolded PrP. Brown et al. (2000) determined
that manganese can replace copper in recombinant PrP and reported that the PrP appears less
stable and quickly converts to a misfolded form. Although the manganese-loaded PrP initially
had asimilar structure and activity as copper-loaded PrP, aging of the manganese-loaded PrP
caused it to become proteinase-resistant and lose function.

Reproductive and Developmental Studies

Male workers afflicted with clinically identifiable symptoms of manganism also have
loss
of libido and impotence from occupational exposure to manganese for 1-21 years (Emaraet al.,
1971; Menaet a., 1967; Rodier, 1955; Schuler et a., 1957). Impaired fertility, as measured by
fewer children/married couple, has been observed in male workers exposed for 1-19 years to
manganese dust at levels that did not produce obvious manganism (0.97 mg/m®; Lauweryset al.,
1985).

Three groups of men occupationally exposed to manganese for | or more years (63
miners or ore processors, 38 electric weldersin mechanical fields, and 110 electric weldersin
shipbuilding) were reported to have increased semen liquification time and decreased sperm
count and viability (Wu et al., 1996). Matched controls consisted of 99 men who were employed
in the same occupation, but were not exposed to manganese or other reproductive toxins.
Manganese levels, as well as those of afew other metals, were increased in the semen of the
exposed group. Although this study suggests that manganese exposure may cause sperm
toxicity, a stepwise regression analysis of the other metals present indicated that the higher
nickel
concentrations were al so associated with lesser semen volume and a greater percentage of
deformed sperm. This prevents any conclusive link between manganese and reproductive
function.

By contrast, no significant differences in reproductive outcome were found between
exposed men and matched controls in a reproductive epidemiology study involving 314 menin a
manganese plant (Jiang et a., 1996). The geometric mean airborne manganese concentration
was 0.145 mg/m? as MnQ,. The incidences of sexual dysfunction were evaluated through
researchers questions and judged by the occurrence of two positive responses to three potential
conditions: impotence, abnormal gjaculation (early gaculation or non-gaculation), and lack of
sexual desire.

No information was found regarding reproductive effects in women following
manganese exposure.

Studies are limited regarding developmental toxicity in humans following oral exposures
to manganese. Kilburn (1987) reported an increased incidence in birth defects and tillbirthsin a
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small population of indigenous peoplesin Groote Eylandt, Australia. Although the areawasrich
in manganese deposits and ingestion of excess amounts of the metal was suspected, the study
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suffered from alack of exposure data, small sample sizes, and no suitable control group.
Further,
inhalation exposure to manganese could not be ruled out.

Cancer and Mutagenicity Studies
Mutagenicity

The genotoxic potential of high manganese exposure in humans is not known (IPCS,
1999). Eliaset al. (1989) found an increase in the incidence of chromosomal aberration in metal
active gas welding workers who had been welding for 10-24 years. Occupationa exposure to
nickel, aswell as manganese, was reported. Since nickel is known to cause chromosomal
aberration viainhalation, the results could not be attributed solely to the influence of manganese.

Carcinogenicity

No studies are available on the potential carcinogenicity of high exposure to manganese
in humans (ATSDR, 2000).

Variation In Human Sensitivity

Individuals that have an impaired excretion and increased retention would be sensitive to
manganese toxicity. Reasons for such susceptibility are genetic make-up, developmental stage,
age, health and nutritional status. First, individuals with decreased excretion or impaired liver
function can be at risk from exposure to excess manganese because the liver isthe main organ
for excreting manganese. This group may include the elderly who may have declining organ
function, the very young who may have immature and developing organs, and those with liver
disease. For example, Devenyi et al. (1994) reported observable neurological signs associated
with manganese toxicity in individuals with chronic liver disease. Hauser et al. (1996) reported
changesin brain MRI scansin liver failure patients which were identical to those observed in
cases of manganese intoxication. Second, individuals with increased retention of manganese may
be more sensitive to manganese toxicity including those whose nutritional status causes
increased uptake of manganese. For example, the very young are considered a potential sensitive
population due to the increased retention of manganese in animals (Keen et al., 1986; Kostial et
al., 1978; Rehnberg et a., 1980) and humans (Zlotkin and Buchanan, 1986). Thisincreased
retention leads to increased manganese in the tissue, especially in the brain (Kontur and Fechter,
1985, 1988; Kostial et al., 1978; Kristensson et al., 1986; Miller et al., 1975; Rehnberg et al.,
1981). Thisisaconcern because the nervous system is the primary target organ. Although some
data suggest that infants are potentially more susceptible to the toxic effects of manganese,
evidence indicates that individual susceptibility varies greatly. The Kawamuraet al. (1941)
study suggested that young children (age 1 to 6 years) may be less sensitive to manganese
toxicity than adults or older people. Current information is not sufficient to quantitatively assess
the susceptibility of the young compared to adults.

Although studies are mixed, the majority have also suggested that the elderly (50 years of
age or over) are more susceptible to manganese neurotoxicity than the general population
(Kawamuraet al., 1941; Rodier, 1955; Tanaka and Lieben, 1969). Loss of neuronal cells dueto
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aging and/or accumulated damage from other environmental neurotoxicants, as well as less
effective homeostatic control, may contribute to this increased susceptibility (Silbergeld, 1982).

5.2  Animal Studies
5.2.1 Short-term Exposure Studies
Lethality

Acute lethality of manganese in animals appears to vary depending on the chemical
species and whether exposure is via gavage or dietary ingestion (ATSDR, 2000). Single-dose
oral LD, valuesin adult rats exposed by gavage ranged from 331 mg Mn/kg-day (as manganese
chloride; Kostial et al., 1989) to 1,082 mg Mn/kg-day (as manganese acetate; Smyth et al.,
1969), while a 14-day exposure of rats to 1,300 mg Mn/kg-day (as manganese sulfate) in feed
resulted in no deaths (NTP, 1993).

Manganese compounds administered by parenteral routes generally result in mortality at
lower doses. For example, Larsen and Grant (1997) administered a single intravenous dose of
150, 200, 300, or 400 - mol/kg in saline to male mice (5/group). These doses correspond to 8.2,
11, 16, and 22 mg Mn/kg, respectively. These study authors reported an LD, value of 300
>mol/kg (16 mg Mn/kg). LDg, valuesfor the intraperitoneal route ranged from 14 to 64 mg
Mn/kg.

Age may be afactor in susceptibility to acute manganese toxicity. Kostial et al. (1978)
found that MnCl, produced the greatest oral toxicity in the youngest and oldest groups of
exposed rats. Roth and Adleman (1975) proposed that the increased susceptibility of older rats
may result from a decrease in adaptive responsiveness, which is characteristic of the aging
process. Increased susceptibility of younger rats may reflect high intestinal absorption and body
retention of manganese.

General Toxicity

In a14-day oral exposure study, NTP (1993) administered diets containing 0, 3, 130,
6,250, 12,500, 25,000, or 50,000 ppm manganese sulfate monohydrate to F344 rats (5/sex/dose).
All rats survived the exposure period. Statistically-significant differences in manganese-treated
rats included reduced body weight gain (57% decrease) and final body weight (13% decrease) in
the high-dose males when compared to the control group. Decreased leukocyte and neutrophil
counts and reduced liver weight were observed in high-dose males and females. The high-dose
groups also exhibited diarrhea during the second week of the study. Manganese concentrations
in the livers of animals receiving the 50,000 ppm diet were more than twice those of the controls.
The NOAEL and LOAEL values based on decreased weight gain (males) and hematological
changes were approximately 650 and 1,300 mg Mn/kg-day, respectively.

NTP (1993) also administered diets containing 0, 3, 130, 6,250, 12,500, 25,000, or
50,000 ppm manganese sulfate monohydrate to B6C3F, mice (5/sex/dose) for 14 days.
However, study animals were poorly randomized at the beginning of the study, and no effects
clearly attributable to manganese exposure were identified.
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Exon and Koller (1975) reported that rats administered as little as 6 mg Mn/kg-day as
Mn,O, in feed for 28 days gained only 44% as much weight as control rats over the duration of
the study. Since no histopathological changes were observed in the exposed animals, the authors
suggested that the decrease in body weight gain might have been due to manganese interference
in metabolism of calcium, phosphorous, and iron.

Hepatic

Shuklaet a. (1978) administered a dose of 16 mg MnC1,*4H,0/kg (4.4 mg Mn/kg) in
drinking water (dose calculated by investigators) to rats for 30 days and evaluated the effect on
hepatic enzyme activity. Treated rats revealed significantly decreased succinic dehydrogenase,
alcohol dehydrogenase, and $-amylase activity when compared with controls. In contrast,
manganese exposure resulted in significantly increased activities of monoamine oxidase (MAO),
adenosine triphosphatase, arginase, glutamate pyruvate transaminase (alanine aminotransferase
or ALT), ribonuclease, glucose-6-phosphatase, and **-amylase activity in the livers of treated
rats.

Hietanen et al. (1981) studied the effect of manganese on hepatic and extrahepatic
enzyme activities. Male Wistar rats were exposed to 0.5% Mn (as MnC1,) in the drinking water
for 1, 4, or 6 weeks. Assuming an average body weight of 0.35 kg and average water
consumption of 0.045 L/day (U.S. EPA, 1986a), this corresponds to an exposure of 0.7 mg
Mn/kg-day. Changesin the activity of several enzymes, including aryl hydrocarbon
hydroxylase, ethoxycoumarin Z-deethylase, and epoxide hydrase, were observed at 1 week but
not at 6 weeks. Enzyme activities were increased in the liver, and decreased in the intestines and
kidney.

Neurological

The central nervous system isthe chief target of manganese toxicity. Oral doses ranging
from 1 to 150 mg per kg of body weight per day produced a number of neurological effectsin
rats and mice, mainly involving alterations in neurotransmitter and enzyme levelsin the brain.
These changes were sometimes accompanied by clinical signs, such as changes in coordination
and activity level (ATSDR, 2000).

Deskin et al. (1980) studied neurological alteration induced by manganese chloridein
neonatal CD rats. Rats were intubated with 1, 10 or 20 mg Mn/kg-day from birth to 24 days old.
Manganese administration (10 and 20 mg/kg-day) resulted in a significant elevation of
manganese in the hypothalamic area and corpus striatum, but neurochemical alterations (a
decrease in dopamine concentration and turnover) were observed only in the hypothalamic area.
The highest dose also resulted in an increase in monoamine oxidase activity in the hypothalamus
of treated rats. A subsequent study by Deskin et al. (1981) using the same protocol (but doses of
10, 15 or 20 mg/kg-day) reported a significant elevation in serotonin levels in the hypothalamus,
but not the striatum, following exposure to 20 mg/kg-day .
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Kontur and Fechter (1988) intubated neonatal Long-Evans rats daily with 0, 25 or 50
mg/kg-day manganese chloride (MnCl,»4H,0) for 14 or 21 days. The level of manganese in the
brain was increased at both 14 and 21 days, but was greater at 14 days. However, monoamine
and metabolite levels were not altered by manganese treatment in any brain region. The authors
suggest that the different results from short-term studies reported by different laboratories may
be because of species or strain differences, the dosing regimen or vehicle, the route of
administration, or the time points chosen for testing.

Kimuraet al. (1978) provided rats with diets supplemented with 564 ppm of manganese
asMnC1, for 3 weeks. Assuming afood consumption factor of 5% (i.e., 5g diet per 100 g body
weight per day), this corresponds to adaily dose of 28 mg Mn/kg-day. The study authors
reported that brain serotonin levels were decreased in manganese-treated rats. Monoamine
oxidase activity was unchanged, but I-amino-acid decarboxylase activity in the brain was
decreased by manganese treatment. Histopathological analysis of the brain was not conducted.
Blood serotonin levels were increased in treated rats, and this change was accompanied by
decreased blood pressure.

5.2.2 Long-term Exposure Studies
General Toxicology

Chronic ingestion of 1-2 mg Mn/kg-day produced changes in appetite and reduction in
hemoglobin synthesisin rabbits, pigs, and cattle (Hurley and Keen, 1987). Transient effects on
biogenic amine levels and activities of dopamine $-hydroxylase and monoamine oxidase in rat
brain have been noted with long-term exposures to manganese (Eriksson et a., 1987; Lai et al.,
1984; Subhash and Padmashree, 1990). Anincreasein physical activity level and atransient
increase in dopaminergic function were observed in rats given 40 mg Mn/kg-day for 65 weeks
(Nachtman et a., 1986). Two-year ora exposures to extremely high doses (1800-2250 mg/kg-
day asMnSO,) in male and female mice resulted in hyperplasia, erosion, and inflammation of
the forestomach; no effects were seen in rats (NTP, 1993).

Mitochondria-rich organs, such as the liver and pancreas, are hypothesized to be most
affected by oral exposure to manganese because of the interaction of manganese with
mitochondrial enzymes. Wassermann and Wassermann (1977) reported ultrastructural changes
of the liver cellsin rats exposed to 200 mg/L of manganese chloride in their drinking water for
10 weeks. Assuming water consumption of 0.05 L/day and an average body weight of 0.35 kg
(U.S. EPA, 1986a), thislevel of exposure corresponds to an average daily dose of approximately
12 mg Mn/kg-day. Increased metabolic activity was inferred from an increased amount of rough
endoplasmic reticulum, the occurrence of multiple rough endoplasmic cisternae and prominent
Golgi apparatus, and large Golgi vesicles filled with osmiophilic particlesin the biliary area of
the liver cell. The authors attributed this apparent increase in metabolic activity to biochemical
processes related to the nutritional requirement for manganese, and homeostatic processes
triggered by increased exposure. They noted that other observed liver effects, including the
presence of glycogenosomesin the biliary area, groups of collagen fibersin the Disse's spaces,
and degenerative changes in some centrilobular liver cells, may either be direct toxic phenomena
or secondary responses to the effect exerted by manganese on other target tissues. ATSDR
(2000) evaluated these data and designated 12 mg Mn/kg-day as the NOAEL in
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this study.

In a 13-week study, NTP (1993) administered diets containing manganese sulfate
at 0, 1,600, 3,130, 6,250, 12,500, or 25,000 ppm (mg MnSO,*H,0O per kg diet) to F344 rats
(I0/sex/dose). The baseline concentration of manganese in the control diets was approximately
92 ppm. Mean daily intake of manganese sulfate monohydrate ranged from 98 mg/kg-day (32
mg Mn/kg-day) for the low-dose to 1,669 mg/kg-day (542 mg Mn/kg-day) for the high-dose
males. For females, the range was 114 mg/kg-day (37 mg Mn/kg-day) for the low-dose group
and 1,911 mg/kg-day (621 mg Mn/kg-day) for the high-dose group. No rats died during the
study, and no clinical or histopathology findings were attributed to manganese exposure.
Females receiving diets with >6,250 ppm manganese sulfate experienced decreased body weight
gain. Absolute and relative liver weights were decreased in males receiving diets with >1,600
ppm, and in females in the highest dose group only. Hematological effects were also reported.
All groups of exposed males exhibited a significantly increased neutrophil count. Lymphocyte
counts were decreased in males receiving >6,250 ppm in the diet and females in the three highest
dose groups. The low dose of 1,600 ppm (about 32 mg Mn/kg-day) was identified as the
LOAEL for this study, based on effects on liver weight and neutrophil counts in male rats.

In a concurrent 13-week study, NTP (1993) administered diets containing manganese
sulfate (monohydrate) at 0, 3,130, 6,250, 12,500, 25,000, or 50,000 ppm to B6C3F,;
mice (10/sex/dose). The baseline concentration of manganese in the control diets was
approximately 92 ppm. Mean daily intake of manganese sulfate monohydrate ranged from 328
mg/kg-day (107 mg Mn/kg-day) for the low-dose to 8,450 mg/kg-day (2,746 mg Mn/kg-day) for
the high-dose group. No deaths were attributed to manganese exposure. Both male and female
mice in the highest dose group exhibited significantly decreased body weight gain. The male
mice in the highest dose group also had decreased relative and absolute liver weights. Both sexes
at the highest dose exhibited decreased hematocrit and hemoglobin concentrations. The NTP
report suggests that these findings may indicate microcytic anemia, which may have resulted
from a sequestration or deficiency of iron. Males receiving >25,000 ppm also exhibited
significantly lower leukocyte counts, although this finding was of questionable relevance to
manganese exposure. No clinical findings were attributed to manganese exposure. The LOAEL
for this study was 3,130 ppm (107 mg Mn/kg-day), based on significantly decreased body weight
gainin male mice.

Komura and Sakamoto (1991) investigated the effect of different forms of manganese on
potential adverse effects following ingestion exposure to the element. Male mice (8/group) were
exposed either to a control diet containing 130 mg Mn/kg, or a diet supplemented with an
additional 2,000 mg Mn/kg as MnCl,+*4H,0, Mn(CH,COOQO),*4H,0, MnCO,, or MnO.,.
Assuming an average food consumption of 13% of body weight, the average daily dose from the
control diet was approximately 17 mg Mn/kg-day, while the average daily dose from the
manganese-enriched diet was 276 mg Mn/kg-day. The duration of treatment was 100 days. The
mice were tested for spontaneous motor activity after 30 days. Blood and tissues were analyzed
at the termination of the experiment. No significant difference in food intake among groups was
seen. Body weight gain and red and white blood cell count was decreased in groups that
received Mn(CH,COOQO),*4H,0O or MnCl,*4H,0. Motor activity was reduced in the MnCO,
group. Tissue manganese concentrations in groups receiving supplemental manganese were 2 to
3 timesthat of controls. A LOAEL of 276 mg Mn/kg-day was identified in this study based on
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decreased weight gain and hematological effects.

Hepatic

Leung et al. (1982) administered 1,000, 10,000, or 20,000 mg MnC1,.¢4H,0/L in
drinking water to female Wistar rats. Exposure was initiated at conception by administration of
manganese-containing drinking water to the dams, and continued through age 60 days. The
estimated doses were 38.9, 389, and 778 mg Mn/kg-day (U.S. EPA, 1993). Treated rats
exhibited liver necrosis and ultrastructural alterations that resembled human cholestasis. A
LOAEL of 38.9 mg Mn/kg-day was identified in this study based on hepatic necrosis.

Suzuki et a. (1975) administered 250, 500, or 1,000 mg of MnO, in salineto 4 kg
monkeys (Macaca mullata, age not specified) by subcutaneous injection. Injections were given
once aweek for 9 weeks. Estimated time-averaged doses correspond to 5.6, 11, and 23 mg
Mn/kg-day. At autopsy, manganese-treated monkeys had irregular arrangement of hepatic cords
and lymphocytic infiltration.

Neurological

Neurotoxicity isaknown effect of long-term exposure to inhaled manganese in humans
and animals, but the potential for neurotoxicity resulting from oral exposure is less well
characterized. The only report of neurobehavioral toxicity in primates from orally administered
manganese is by Guptaet al. (1980). Muscular weakness and lower limb rigidity were observed
in 4 male rhesus monkeys given oral doses of manganese chloride (25 mg MnCl +»4H,0O/kg, 6.9
mg Mn/kg-day) for 18 months. Histologic analysis showed degenerated neuronsin the
substantia nigra of the exposed animals at autopsy. There were no biochemical data. This study
isof limited use for risk assessment because only one dose level was evaluated.

Studies involving oral exposures of manganese in drinking water or by gavagein
neonatal rodent pups have reported changes in brain neurochemistry but generally do not show
significant adverse effects on neurological development (ATSDR, 2000). Dorman et a. (2000)
reported on neurological changesin rat pups dosed for 21 days postnatally with 11 or 22 mg
Mn/kg-day by mouth in drinking water. The high dose group had significant increasesin brain
striatal DA (dopamine) and DOPAC (dihydroxyphenylacetic acid) concentrations and exhibited
significant increases in the startle response, in the absence of pathological lesions. Because
manganese is an essential nutrient in developing infants, the potential adverse effects from
manganese deficiency may be of greater concern than potential toxicity from over-exposure.

Chandra et a. (1979) evaluated the neurological effects of manganese in mice exposed
from birth. Neonatal mice were initially exposed by nursing from dams given 5 mg/mL MnCl,
in their drinking water. After weaning at 25 days, the mice received manganese in their drinking
water. Average exposures to manganese were determined to be 0.030 mg Mn/day for 60 days,
0.036 mg Mn/day through the 90" day, 0.075 mg Mn/day through the 120" day and 0.090 mg
Mn/day for the interval between 150 and 180 days. Assuming a body weight of 0.03 kg at
adulthood, the average daily dose at the termination of the experiment was approximately 3 mg
Mn/kg-day. Elevated levels of striatal dopamine, norepinephrine, and homovanillic acid were
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observed at 60 and 90 days of age, with a concomitant increase in spontaneous locomotor
activity. Exposure past 90 days did not influence motor activity. Chandraet a. (1979) proposed
that the hyperactivity observed in these mice was an early behavioral effect of excess manganese
exposure that resulted from elevated dopamine and norepinephrine levels. The study authors
further suggested that the observed hyperactivity may be comparable to the psychomotor
excitement observed in the early stages of human manganism.

Chandra and Shukla (1981) exposed male albino rats to 1,000 mg/L MnCl#4H,0 (436
mg Mn/L) in drinking water. Assuming water consumption of 0.049 L/day and an average adult
body weight of 0.35 kg, thislevel of exposure corresponds to an average daily dose of 61 mg
Mn/kg-day. Levelsof catecholamines, homovanillic acid, manganese, and the activity of
monoamine oxidase were determined in the corpus striatum at time intervals up to 360 days.
The investigators found initial increases in dopamine, norepinephrine, and homovanillic acid
levels. Thisinitial increase was followed by a period of normal levels. After 300 days, a
decreasein al levels was observed. These changes were not correlated with the tissue
concentration of manganese. The authors suggested that the decreased |locomotor activity
observed during later periods of manganese exposure may be related to lowered dopamine and
norepinephrine levelsin the brain, and that this stage of chronic toxicity may correspond to the
later neurologic phase of motor dyskinesiain humans. Ali et al. (1981) conducted concurrent
behavioral studies, and found an initial increase in spontaneous locomotor activity followed by a
decrease during later periods of manganese exposure.

Purdey (2000) examined an endemic of sheep scrapie (aform of transmissible
spongiform encephalopathy) in North Central/Eastern Iceland. Purdey reported high (200 ppm
dry weight) levels of manganese in the herbage of areas where the sheep had suffered from a
high incidence of scrapie for decades. Areasthat were scrapie free had a mean level of 80 ppm
dry weight of manganese in the herbage. These data, along with the data on CJD in humans
(Purdey, 2000; Brown et a., 2000), suggest a link between high manganese and low copper in
the etiology of these degenerative neurologic diseases, but further data are needed to support the
hypothesis.

Reproductive and Developmental Studies
Reproductive Effects

The results of several studiesin rats and mice indicate that the ingestion of high dose of
manganese can delay reproductive maturation in male animals (ATSDR, 2000). Testosterone
levels were reduced in male rats given an oral dose of 13 mg Mn/kg-day for 100-224 days
(Laskey et al., 1982), while delayed growth of the testes was observed in young rats ingesting
140 mg Mn/kg-day for 90 days (Gray and Laskey, 1980). These effects do not appear to be
severe enough to affect male reproductive function (ATSDR, 2000). Severa studies which
found effects on male reproductive organs, however, did not assess reproductive performance
(IPCS, 1999).

Laskey et al. (1982) found a slight decrease in pregnancy rate but no significant effect on
litter size, ovulations, resorption, or fetal weight when male and female rats were exposed to 130
mg Mn/kg-day (as Mn,O,) in the diet for 90-100 days prior to breeding.
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The results of most studies indicate that oral exposure to manganese does not result in
reproductive toxicity in the female rodent (e.g., rats and mice) and rabbit (See d'so ATSDR,
2000), although increased postimplantation loss was observed in female ratsin at least one study
(Szakmary et al., 1995).

Developmental Effects

Results from several developmental studiesin rodents and rabbits are equivocal. Data
from the magjority of these studies indicate that manganese exposure during part or all of
gestation results in increased manganese levels in the pups (Jarvinen and Ahlstrom, 1975;
Kontur and Fechter, 1988), but generally causes either no measurable effect (Grant et al., 1997),
transient
effects such as weight decreases and hyperactivity (Pappas et al., 1997), or reversible effects
on skeletal and organ development (Szakmary et al., 1995). Joardar and Sharma (1990)
administered varying levels of MnSO, (10.25, 20.25, and 61.00 mg/100 g bw) and KMnQ, (6.5,
13, and 36 mg/100 g bw) to mice by gavage over a 3-week period. Sperm head abnormalities
and the percentage of abnormal sperm were significantly increased in all treated groups.

Cancer and Mutagenicity Studies
Mutagenicity

Laboratory evidence for the mutagenicity and genotoxicity of high dose manganese
exposure is equivocal. Joardar and Sharma (1990) administered varying levels of MnSO, (10.25,
20.25, and 61.00 mg/100 g bw) and KMnO, (6.5, 13, and 36 mg/100 g bw) to mice over a
3-week period. The frequencies of chromosomal aberrations and micronuclei in bone marrow
cellswere significantly increased. Dikshith and Chandra (1978) administered repeat oral doses
of 0.014 mg Mn/kg-day (as MnC1,) to abino rats for 180 days with no significant chromosomal
damage noted in either bone marrow or spermatogonial cells.

In vitro bacterial gene mutation tests have yielded both positive and negative results,
whilein vitro tests with fungi and mammalian cells have been predominantly positive.
Manganese chloride produced an increased frequency of mutations in Salmonella typhimurium
strain TA1537, but induced negative results in other strains, manganese sulfate was reported to
be both positive and negative in separate studies in Salmonella strain TA97, but negative in other
strains (IPCS, 1999). Positive results were obtained with various manganese compoundsin
Phytobacterium fischeri and Escherichia coli, as well asin Saccharomyces cerevisiae and
hamster embryo cells (ATSDR, 2000). In spite of these results, the genotoxic potential of
manganese in humansis not known (IPCS, 1999).

27 January 2004

OFFICIAL COPY

Feb 18 2020



Carcinogenicity

No animal studies are available that have investigated the potential carcinogenicity of
manganese following inhalation or dermal exposure (ATSDR, 2000). A 2-year oral study of
manganese sulfate in rats and mice produced equivocal evidence of carcinogenicity (NTP, 1993).
In rats fed manganese sulfate (30-331 mg Mn/kg-day in males, 26-270 mg Mn/kg day in
females), no treatment-related increases in tumor incidence were reported. In mice fed
manganese sulfate (63-722 mg Mn/kg-day in males, 77-905 mg Mn/kg-day in females), the
incidence of follicular cell adenoma of the thyroid was increased dlightly in high-dose animals
compared to controls. These increases were not statistically significant, and the tumors were
observed at the end of the study only. However, follicular cell adenoma of the thyroid appears
with low frequency in historical control male mice of this strain. Thus, the significance of these
results and their relevance to typical human oral exposure to manganese is questionable.

Stoner et al. (1976) tested manganese sulfate in a mouse lung adenoma screening
bioassay. These investigators exposed 6- to 8-week-old Strain A/Strong mice of both sexes
(10/sex) to 6, 15 or 30 mg MnSO,/kg viaintraperitoneal injection. Doses were administered
three times aweek for atotal of 21 injections. The cumulative doses were 132, 330 and 660 mg
MnSO,/kg, corresponding to 42.9, 107.2 and 214.4 mg Mn/kg. Observation continued for 22
weeks after the dosing period, and the mice were sacrificed at 30 weeks. The percentage of mice
with tumors was elevated at the highest dose level, but the difference was not significant when
compared with the vehicle controls. An apparent increase in the average number of pulmonary
adenomas per mouse was noted both at the middle and high doses, but the increase was
significant only at the high dose (660 mg MnSO,/kg; p < 0.05). Although the study results are
suggestive of carcinogenic activity, they do not conclusively meet the positive-response criteria
(increased tumor incidence and an observable dose-response relationship) for the interpretation
of lung tumor datain this mouse strain (Shimkin and Stoner, 1975).

6.0 QUANTIFICATION OF TOXICOLOGICAL EFFECTS
Limitations of Using Rodent Data In Assessing Neurotoxicity of Manganese

There are considerable species differences between rodents and primates in nutritional
requirements as well as neurotoxicity of manganese. Therefore, rodents are of limited valuein
assessing the neurobehavioral effects associated with extrapyramidal deficits (Chandra, 1983).

Manganese has a propensity for accumulation in the melanin pigment (Lyden et al.,
1985) and there isarelative lack of neuromelanin in rodents. This may explain the fact that
neurologic effects (e.g., tremor, gait disorders) seen in primates are often preceded or
accompanied by psychologic symptoms (e.g., irritability, emotional lability) but are not apparent
in rodents.

Contributing to the difficulties in interpreting the toxicologic data from exposure of

rodents to manganese is the substantial difference in species’ requirements for this dietary
element. The estimated requirement for ratsis 50 mg Mn/kg diet (Rogers, 1979). Assuming a
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food consumption equivalent to 5% of body weight (U.S. EPA, 1986a), this corresponds to a
requirement for about 2.5 mg Mn/kg body weight (bw)/day. In contrast, the adequate intake for
men and women (including lactating women) is about 2.3 -2.6 mg Mn/day, or about 0.03 - 0.07
mg Mn/kg bw/day, assuming a reference body weight of 70 kg. The dietary requirement for
manganese in humans, then, is about two orders of magnitude lower than for rodents, suggesting
that data derived from rodent studies may not be appropriate for use in deriving quantitative
estimates of manganese levels that might be expected to result in adverse effects in humans.

As discussed above, rodent studies are limited in their use as a database from which to
extrapolate effects in humans from over-exposure to manganese, because rodents do not exhibit
the same neurologic deficits that humans do following exposure to manganese. On the other
hand, the optimal levels of oral exposure to manganese for humans have not been well defined.
For example, the available epidemiological studiesin drinking water are of limited usein
guantitative assessment of manganese toxicity, because of alack of total exposure data. Balance
studies are also not useful because short and moderate-tem manganese balance studies are found
not to be proportional to manganese intakes (Greger, 1999). Therefore, the health advisories
(acute and chronic) are based on human dietary studies (See Sections below).

Dose Response and Risk Characterization

Manganese is a ubiquitous element that is essential for normal physiologic functioning in
all animal species. Severa disease states in humans have been associated with both deficiencies
and excess intakes of manganese. Thus any quantitative risk assessment for manganese must
take into account aspects of both the essentiality and the toxicity of manganese. In humans,
many data are available providing information about the range of essentiality for manganese. In
addition, there are many reports of toxicity to humans exposed to manganese by inhalation;
much less is known, however, about oral intakes resulting in toxicity. As discussed above,
rodents do not provide a good experimental model for manganese toxicity, and only one limited
study in primates by the oral route of exposureis available (Guptaet al., 1980). The following
assessment, therefore, focuses more on what is known to be a safe oral intake of manganese for
the general human population. Finaly, it isimportant to emphasize that individual requirements
for, as well as adverse reactions to, manganese may be highly variable. The reference doseis
estimated to be an intake for the general population that is not associated with adverse health
effects; thisis not meant to imply that intakes above the reference dose are necessarily associated
with toxicity. Some individuals may, in fact, consume adiet that contributes more than 10 mg
Mn/day without any cause for concern.
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Deter mination of Health Advisories

Health Advisories (HAS) are generally determined for one-day, ten-day and life time
exposure if adequate data are available that identify a sensitive noncarcinogenic end point of
toxicity. The HAs for noncarcinogenic toxicants are derived using the following formula:

HA = (NOAEL or LOAEL) X (BW) = mg/L (:g/L)
(UF) (L/day)

where:

NOAEL or LOAEL No- or Lowest-Observed-Adverse-Effect Level (in mg/kg bw/day).

BW = assumed body weight of a child (10 kg) or an adult (70 kg).
UF = uncertainty factor (10, 100, 1,000 or 10,000) in accordance with EPA
or NAS/ODW guidelines.
L/day = assumed daily water consumption of achild (1 L/day) or an adult (2

L/day).

One-day HA

No suitable information was found in the available literature for determining the One-day
HA for manganese. The Ten-day HA for achild of 1 mg/L, calculated below is recommended
for use as a conservative estimate for a 1-day exposure for both children and adults.

Ten-day HA

The adequate intake for achild 7 to 12 months old is 0.6 mg/day, and that from a1 to 3-
year-old is 1.2 mg/day (I0M, 2002). Taking the upper end of the adequate intake for a 10 kg
child (up to 1 mg/day), and assuming the manganese comes from a maximum of 1 liter of
formula per day, this would correspond to a manganese concentration of 1 mg/L. This 10-day
HA for achild should also be protective of adults.

The Ten-day HA for a 10-kg child is calculated as follows:

1- and 10-day HA= 1 mg/day = | mg/L
1L/day

However, it is advised that for infants younger than 6 months, the lifetime HA of 0.3
mg/L be used even for an acute exposure of 10 days, because of the concerns for differencesin
manganese content in human milk and formula and the possibility of a higher absorption and
lower excretion in young infants.
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Lifetime Health Advisory

Lifetime health advisories are only developed for chemicals that are not likely to
carcinogenic to humans. The Lifetime HA represents that portion of an individual's total
exposure that is attributed to drinking water and is considered protective of noncarcinogenic
adverse health effects over alifetime exposure. The Lifetime HA isderived in athree-step
process. Step 1 determines the Reference Dose (RfD), formerly called the Acceptable Daily
Intake (ADI). The RfD is an estimate (with uncertainty spanning perhaps an order of magnitude)
of adaily exposure to the human population (including sensitive subgroups) that is likely to be
without appreciable risk of deleterious health effects during alifetime, and is derived from the
NOAEL (or LOAEL), identified from a chronic (or subchronic) study, divided by an uncertainty
factor(s). From the RfD, a Drinking Water Equivalent Level (DWEL) can be determined (Step
2). A DWEL isamedium-specific (i.e., drinking water) lifetime exposure level, assuming 100%
exposure from that medium, at which adverse, noncarcinogenic health effects would not be
expected to occur. The DWEL is derived from the multiplication of the RfD by the assumed
body weight of an adult and divided by the assumed daily water consumption of an adult. The
Lifetime HA in drinking water alone is determined in Step 3 by factoring in other sources of
exposure, e.g., the relative source contribution (RSC). The RSC from drinking water is based on
actual exposure data or, if data are not available, avalue of 20% is assumed.

Step1:  Determination of Reference Dose (RfD)
Choice of Principal Study and Critical Effect

Manganese is an essential trace element that is required for normal physiologic function
in humans and animals. Excess exposure to manganese, particularly viathe inhaation route, is
associated with neurotoxicological symptoms that resemble parkinsonism. Thus, derivation of
the RfD must consider issues of both essentiality and toxicity.

The RfD is not based on rodent studies, because rodents do not exhibit the same
neurologic deficits that humans do following exposure to manganese. For example, manganese
at high doses induces Parkinson-like symptoms in humans and primates, but not in rodents.
Because of the species difference in the response to manganese exposure, rodents are not good
models for manganese toxicity studies. More details on these species differences can be seenin
IRIS (U.S. EPA, 1997).

The oral toxicity data on which risk assessments may be based are quite limited in scope.
It is recognized that the information available in humansis inherently more useful than data
obtained from laboratory animals, especially non-primates. However, the toxicity datain
humans following ingestion of large amount of manganese are not suitable for a quantitative
assessment (For details, See Section 5.1.2 Long-term Exposure).

Dose-Response Assessment

Based on the dietary information described by WHO (1973), Schroeder et al. (1966), and NRC
(1989), EPA estimated that an intake of 10 mg Mn/day (0.14 mg Mn/kg-day, assuming a body
weight of 70 kg) inthe diet is safe for alifetime of exposure. Thislevel of manganese represents
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aNOAEL for chronic ingestion of manganese by humans. Application of a UF of 1 was used to
derive the dietary RfD of 0.14 mg Mn/kg-day (U.S. EPA, 1997). The use of 1 asthe UF is based
on the following considerations. Manganese is an essential trace element for human health. The
information used to derive the RfD was collected from many large human popul ations
consuming normal diets over an extended period of time. The available data suggest that as long
as physiologica systems are not overwhelmed, humans exert effective homeostatic control over
manganese so that body burden is kept relatively constant even when the concentration of
manganese in the diet varies.

Application of Modifying Factor in Water

U.S. EPA (1997) has recommended the use of a modifying factor of 3 when assessing
exposure to manganese from drinking water. Four reasons for this recommendation have been
outlined:

* While toxicokinetic data suggest that there is no significant difference in absorption
of manganese from food versus water, uptake of manganese from water appears to be
greater in fasted individuals.

» Thestudy by Kondakis et al. (1989) raises concern for possible adverse health effects
associated with alifetime consumption of drinking water containing 2 mg/L of
manganese.

» Evidence exists that heonates absorb more manganese from the gastrointestinal tract,
and excrete less of the absorbed manganese. Additional evidence suggests that
absorbed manganese more easily crosses the blood-brain barrier in neonates.
However, this evidence comes from animal studies; similar absorption studiesin
human neonates have not been performed, although Collipp et al. (1983) observed
increased hair manganese levelsin infants fed prepared formula compared with
infants fed breast milk.

» Infant formulatypically contains a much higher concentration of manganese than
human or cows’ milk. Powdered formula reconstituted with drinking water
represents an additional source of manganese intake for a potentially sensitive
population.

The potential impacts on children, when considered in conjunction with the likelihood
that the most adverse effects of manganese (e.g., those seen in manganese miners or others with
chronic overexposure to inhaled manganese) are likely to be irreversible and not manifested for
many years after exposure, warrant caution until more definitive data are available (U.S. EPA,
1997). Recent dataindicate, however, that in contrast to the symptoms of manganism,
preclinical neurological effects of inhalation exposure of occupational workers to excess
manganese are reversible (Roels et a., 1999). Similarly, symptoms of oral exposure to excess
manganese in compromised individuals (e.g., individuals with liver disease who could not
excrete manganese in the bile) were resolved when the exposure to excess manganese was
decreased (Devenyi et al., 1994; Fell et al., 1996). These dataindicate that the human body can
recover from certain adverse effects of overexposure to manganese if the exposure is stopped
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and the body can clear the excess. Significant uncertainty still exists, however, concerning at
what level of manganese intake these preclinical neurological symptoms might occur.

The RfD for chronic exposure to manganese in drinking water is therefore calculated as
follows:

RfD = 10mg/day = 0.14 mg/kg-day
1 x70kg
where:

10 mg/person-day = chronic no adverse effect level per person from dietary intake

1

uncertainty factor

70 kg = assumed body weight of adult

Step2:  Determination of the Drinking Water Equivalent Level (DWEL)

DWEL = (0.14 mg/kg-day)(70 kg) = 1.6 mg/L (1600 - g/L)

3 (2 L/day)
where:
0.14 mg/kg-day = RfD
70kg = assumed body weight of adult
2 L/day = assumed water consumption by 70-kg adult

3 = modifying factor for assessing exposure to manganese from drinking

water (mainly for bioavailability concerns)

Step 3: Determination of the Lifetime HA

The Lifetime HA

(1.6 mg/L)(20%) = 0.3 mg/L (rounded from 0.32 mg/L)

where
1.6 mg/L = DWEL
20% = relative source contribution for manganese in drinking water
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Evaluation of Carcinogenic Potential

» Available data are equivocal regarding carcinogenic potential of manganese.

» Based on the Draft Guidelines for Carcinogen Risk Assessment (U.S. EPA, 2003b; 1999),
there is inadequate information to assess the human carcinogenic potential for manganese.

» Based on 1986 Guidelines for Carcinogen Risk Assessment (U.S. EPA, 1986b) manganese
has been classified in Group D: Not classified as to human carcinogenicity.

7.0 ANALYTIC METHODSAND TREATMENT TECHNOLOGY
Analytical Methods

Manganese can be measured by several well-documented analytical methods as shown in the
Table 7-1.

Treatment Technology

The technologies include conventional treatment, ion exchange, reverse osmosis, lime
softening, and chemical precipitation.

Conventional treatment usually includes pre-treatment steps of chemical coagulation, rapid
mixing, and flocculation, followed by flocculation removal via sedimentation or flotation. After
clarification, the water is then filtered. Common filter mediainclude sand, and dual- and tri-
media (e.g., silica sand, garnet sand, or anthracitic coal).

lon exchange involves the selective removal of charged inorganic species from water using
an ion-specific resin. The surface of the ion exchange resin contains charged functional groups
that hold ionic species by electrostatic attraction. Aswater containing contaminant ions passes
through a column of resin beds, charged ions on the resin surface are exchanged for the
contaminant speciesin the water.

Reverse osmosis (RO) is similar to other membrane processes, such as ultrafiltration and
nanofiltration, since water passes through a semi-permeable membrane. However, in the case of
RO, the principle involved is not filtration. Instead, it involves the use of applied hydraulic
pressure to oppose the osmotic pressure across a non-porous membrane, forcing the water from
the concentrated solution side to the dilute solution side. The water does not travel through
pores, but rather dissolves into the membrane, diffuses across, then dissolves out into the
permeate. Most inorganic and many organic contaminants are rejected by the membrane and
will be retained in the concentrate.

In the lime-softening process, the pH of the water being treated is raised sufficiently to
precipitate calcium carbonate and, if necessary, magnesium hydroxide. Calcium and magnesium
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ionsin water cause hardness. After mixing, flocculation, sedimentation, and pH readjustment,
the softened water is filtered.

Results of a preliminary technology assessment and review indicate that all of the above-

mentioned techniques remove manganese from water. However, dataindicate that chemical
precipitation is the most effective option.

Table7-1: Analytical Methodsfor Manganese

Method Type Method Detection
Limit (pg/L)
EPA 200.7 Inductively Coupled | 1.0
Plasma Optical
Emission
Spectrometry
(ICP)/Atomic
Emission
Spectrometry
SM 3120 B ICP/Atomic Emission | Estimated Detection
Spectrometry Limit (EDL) 2.0
EPA 200.8 ICP/Mass 0.02
Spectrometry
SM 3111B Atomic Absorption, Instrument Detection
direct aspiration Level (IDL) 10
Optimum conc. range
100-10,000
EPA 200.9 Stabilized 0.3
Temperature Graphite
Furnace AA
Spectrometry

SM 3113 B | Atomic Absorption, EDL 0.2 Optimum
Furnace conc. range 1-30

80 OTHER CRITERIA, GUIDANCE AND STANDARDS
e Thereisno current Maximum Contaminant Level (MCL) for manganese.
*  OSHA (1998) has established a maximum permissible air exposure limit for manganese

fumes at no greater than 5 mg/m? and elemental or inorganic manganese at no greater than
0.2 mg/m?, averaged over any 8-hour period in the workplace environment.

35 January 2004

OFFICIAL COPY

Feb 18 2020



The World Health Organization (WHO) has established a provisional guideline value for
manganese of 0.5 mg/L. Thisguidelineis provisional because there is some evidence of a
potential hazard, but available information on health effectsislimited. Concentrations of
this substance at or below the health-based guideline value may affect appearance, taste, or
odor of water.

EPA recommends a concentration of manganese in drinking water not to exceed 0.05 mg/L
(ppm). Thisrecommendation isto avoid staining of clothing and fixtures and is believed to
be more than adequate to protect human health.

The Food and Drug Administration (FDA) also recommends 0.05 mg/L of manganesein
bottled water.

EPA has a so established rules setting limits on the amount of manganese factories can
discharge to the water.
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Duke Energy Corporation EH & S
EC 13K/ PO Box 1006
Charlotte, NC 28201-1006

Dear Mr. Stowe:

Over the past several months, the Division of Water Quality (DWQ) has been reviewing the data and
maps submitted by Duke Energy on April 30, 2009. Based on the review of the submitted data, specific
recommendations and additional information requests on a site-by-site basis are attached. These
attachments are formatted so that they can be sent to each individual site with the appropriate contact
information for any follow up actions. All information requested is due no later than February 28, 2010.

During this review period, there has been a clarification by the Attorney General’s Office of how
Corrective Action (15A NCAC 02L .0106) requirements apply to facilities permitted prior to December
30, 1983. It was determined that facilities exceeding groundwater standards, permitted under G.S. 143-
215.1, and permitted prior to December 30, 1983, fall under 15SA NCAC 02L .0106(c). This clarification
gives Duke Energy the option to seek approval of a corrective action plan that does not require
remediation to groundwater standards [15A NCAC 2L .0106 (k)] or may allow attenuation by natural
processes [15A NCAC 2L .0106 (1)].

As a result of the Attorney General’s clarification, DWQ is requesting that each facility place
groundwater monitoring wells at the compliance boundary. Where appropriate, monitoring of
groundwater discharges to surface water will be required. As permits are renewed, groundwater
monitoring will be added to the updated permits, and similar parameters will be required to be monitored
at each site.

In light of concerns brought up by your staff in past discussions, combining compliance boundaries for
adjacent DWQ permitted activities will be allowed, as well as encouraged. We will also continue to work
with other Divisions in DENR to determine options for combining compliance boundaries with adjacent
non-DWQ permitted activities.

AQUIFER PROTECTION SECTION

1636 Mail Service Center. Raleigh, North Carolina 27699-1636 One
Location: 2728 Capital Boulevard, Raleigh, North Carolina 27604 North C arolina
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As this program progresses, we look forward to continue working with you. If you have any questions
concerning the attached requests at any of your sites, please contact Debra Watts at (919) 715-6699 or
Eric Smith at (919) 715-6196. Your prompt attention to these matters is appreciated.

Sincerely,

LBt [

L. Bush, Jr. Chlef
Aquifer Protecnon Section

Attachments
ce: Coleen H. Sullins
Chuck Waklid

Jeff Poupart, NPDES

Andrew Pitner - Mooresville Regional Office APS
Sherry Knight — Winston-Szlem Regional Office APS
Central Office Files
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Attachment 1

Site Name: Allen Steam Station
County: Gaston County
Division of Water Quality Aquifer Protection Section Regional Office: Mooresville Regional Office (MRO)

Hvdrogeology
e Based on the supplied maps, monitoring wells AB-4, AB-4D, AB-5, AB-6A, AB-6R, and AB-8 are located inside

the Review/Compliance Boundaries. These wells are not suitable for determining compliance.

e Recommend a monitoring well be added near the southeast corner of the active ash basin at the Compliance
Boundary. There appears to be a topographic draw that extends to the southeast away from the Active Ash Basin.
This could be a conduit for groundwater to flow toward Lake Wylie from the Active Ash Basin.

e Based on a clarification of the 15A NCAC 02L rules, monitoring wells are now required to be located at the
Compliance Boundary. The proposed locations of these wells must. be shown on the requested maps.
Construction of these monitoring wells may begin after approval from the MRO.

e Where constructing wells at the Compliance Boundary may not be feasible due to the proximity of surface water,
groundwater seepage monitoring will be required. The proposed locations of these monitoring points must be
shown on the requested maps. The MRO will approve the final locations of the monitoring points.

e Combining Compliance Boundaries around any adjacent Division of Water Quality (DWQ) permitted activities is
acceptable as well as recommended.

e Compliance Boundaries must not cross your property boundaries.

Groundwater Sampling and Data
o Please make sure that you sample the monitoring wells for the following constituents during each sampling event:

Aluminum Boron Cobalt Manganese  Potassium Thallium
Antimony Cadmium Copper Mercury Selenium TDS
Arsenic Calcium Iron Nickel Silver Vanadium
Barium Chloride Lead Nitrate Sedium Zinc

Beryllium Chromium  Magnesium pH (field) Sulfate

e The listed parameters are intended to monitor constituents from the coal ash; additional parameters may be
necessary to address contributions to the ash ponds from any other waste sources.

e All of the requested groundwater sampling parameters should be instituted starting with the next sampling round
after receiving this letter.
Please send the groundwater sampling data in both electronic (Microsoft Excel) and hardcopy forms.
Please report all metals in micrograms per liter (ng/L) with the exception of Copper and Zinc which should be
reported in milligrams per liter (mg/L) in accordance with the 15A NCAC 02L standard changes effective 1/1/10.

e The Aquifer Protection Section (APS) may allow some groundwater sampling parameters to be deleted based on
non-detects over several sampling rounds or historical data provided.
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Additional Information Requested
e Please submit the following updates to the maps by February 28, 2010:
o Locations of proposed monitoring wells and/or groundwater seepage monitoring points,
o Locations of all on-site inactive ash ponds and ash storage areas not previously identified, and
o Locations of all on-site active and inactive Division of Waste Management (DWM) permitted solid
waste facilities along with their associated Compliance Boundaries and monitoring wells,
e For the updated maps: Submit one (1) electronic copy and two (2) hard copies to the DWQ APS Central Office,
and one (1) electronic copy and two (2) hard copies to the DWQ APS Regional Office.
o Updates to the map can be made on the same aerial photo base as in the previous submittal. Please
include the elevation contours.
e Additional questions relating to previous submittal:
o Monitoring wells AB-2 and AB-2D are located outside of the Compliance Boundary and are adjacent
to a non-DWQ permitted ash storage area. What is their relevance to the NPDES permit?
o Are the Structural Fill areas part of a DWQ permit?

Contacts
DWQ APS Central Office Mailing Address: 1636 Mail Service Center
Raleigh, North Carolina 27699-1636

DWQ APS Central Office Staff: Debra Watts
APS Groundwater Protection Unit Supervisor
debra.watts@ncdenr.gov
(919) 715-6699

Betty Wilcox
Environmental Chemist
betty.wilcox@ncdenr.cov
(919) 715-6169

Eric G. Smith, P.G.
Hydrogeologist
eric.g.smith@ncdenr.gov
(919) 715-6196

DWQ APS MRO Mailing Address: 610 East Center Avenue
. Mooresville, North Carolina 28115

DWQ APS MRO Staff: Andrew Pitner
APS Supervisor
andrew.pitner@ncdenr.gov
(704) 663-1699
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Attachment 2

Site Name: Buck Steam Station
County: Rowan County
Division of Water Quality Aquifer Protection Section Regional Office: Mooresville Regional Office (MRO)

Hvdrogeology

Based on the supplied maps, monitoring wells MW-18, MW-1D, MW-3S, MW-3D, MW-4S, and MW-4D are at
the edge of the waste boundary. These wells are not suitable for determining compliance.

Recommend a monitoring well be added at the Compliance Boundary in a direct line northwest from the current
location at the waste boundary toward the on-site water supply well. This will allow you to see if any
contamination is migrating toward the water supply well.

Recommend a monitoring well be added approximately 750 feet east of the large cylindrical structure at the
Compliance Boundary. According to the topographic data, there is a draw that extends to the north in this area.
This could be a conduit for groundwater to flow toward the Yadkin River from the Active Ash Basin.
Recommend a monitoring well be added to the south of the Active Ash Basin Primary Cell at the Compliance
Boundary. This well should be between the houses on Dukeville Road and the Active Ash Boundary to
demonstrate that groundwater contamination is not migrating toward the residential houses.

Recommend monitoring well(s) be added at the Compliance Boundary between the Active Ash Basins and the
houses along Leonard Road.

Based on a clarification of the 15A NCAC 02L rules, monitoring wells are now required to be located at the
Compliance Boundary. The proposed locations of these wells must be shown on the requested maps.
Construction of these monitoring wells may begin after approval from the MRO.

Where constructing wells at the Compliance Boundary may not be feasible due to the proximity of surface water,
groundwater seepage monitoring will be required. The proposed locations of these monitoring points must be
shown on the requested maps. The MRO will approve the final locations of the monitoring points.

Combining Compliance Boundaries around any adjacent Division of Water Quality (DWQ) permitted activities is
acceptable as well as recommended.

Compliance Boundaries must not cross your property boundaries.

Groundwater Sampling and Data

L]

Please make sure that you sample the monitoring wells for the following constituents during each sampling event:

Aluminum Boron Cobalt Manganese  Potassium Thallium
Antimony Cadmium Copper Mercury Selenium TDS
Arsenic Calcium Iron Nickel Silver Vanadium
Barium Chloride Lead Nitrate Sodium Zinc

Beryllium Chromium Magnesium  pH (field) Sulfate

The listed parameters are intended to monitor constituents from the coal ash; additional parameters may be
necessary to address contributions to the ash ponds from any other waste sources.
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o All of the requested groundwater sampling parameters should be instituted starting with the next sampling round
after receiving this letter.
Please send the groundwater sampling data in both electronic (Microsoft Excel) and hardcopy forms.
Please report all metals in micrograms per liter (pug/L) with the exception of Copper and Zinc which should be
reported in milligrams per liter (mg/L) in accordance with the 15A NCAC 02L standard changes effective 1/1/10.
e The Aquifer Protection Section (APS) may allow some groundwater sampling parameters to be deleted based on
non-detects over several sampling rounds or historical data provided.

Additional Information Requested _
e Please submit the following updates to the maps by February 28, 2010:

o Locations of proposed monitoring wells and/or groundwater seepage monitoring points,
o Locations of all on-site inactive ash ponds and ash storage areas not previously identified, and
o Locations of all on-site active and inactive Division of Waste Management (DWM) permitted solid
waste facilities along with their associated Compliance Boundaries and monitoring wells,
e For the updated maps: Submit one (1) electronic copy and two (2) hard copies to the DWQ APS Central Office,
and one (1) electronic copy and two (2) hard copies to the DWQ APS Regional Office.
o Updates to the map can be made on the same aerial photo base as in the previous submittal. Please
include the elevation contours.
e Additional questions relating to previous submittal:
o Is the Site Water Well sampled and how often?
o Portions of the property boundary extend into the Yadkin River. Is this the case?

Contacts
DWQ APS Central Office Mailing Address: 1636 Mail Service Center
' Raleigh, North Carolina 27699-1636

DWQ APS Central Office Staff: Debra Watts
' APS Groundwater Protection Unit Supervisor
debra.watts@ncdenr.gov
(919) 715-6699

Betty Wilcox
Environmental Chemist
betty.wilcox(@ncdenr.gov
(919) 715-6169

Eric G. Smith, P.G.
Hydrogeologist
eric.g.smith@ncdenr.gov
(919) 715-6196

DWQ APS MRO Mailing Address: 610 East Center Avenue
Mooresville, North Carolina 28115

DWQ APS MRO Staff: Andrew Pitner
APS Supervisor
andrew.pitner@ncdenr.gov
(704) 663-1699
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NCDENR

North Carolina Department of Environment and Natural Resources
Division of Water Quality
Beverly caves Perdue Coleen H. Sulling Dee Freemar
Governor Director Secretary

Attachment 3

Site Name: Cliffside Steam Station
County: Cleveland County
Division of Water Quality Aquifer Protection Section Regional Office: Mooresville Regional Office (MRO)

Hvdrogeology

e Based on the supplied data, you labeled monitoring wells CLMW-2 and MW-2D as the background wells;
however, based on submitted water level data, these wells should be downgradient wells.

e CLMW-6 is not a suitable for a background well due to its location at the Waste Boundary. Recommend that a
new background well be added elsewhere on the property.

e Based on the supplied maps, monitoring wells CLMW-1, CLMW-2§, MW-2D, CLMW-38, CLMW-3D, CLMW-
58, MW-8S, MW-8D, MW-11S, and MW-11D are located within the waste boundary. These wells are not
suitable for determining compliance.

o Based on a clarification of the 15A NCAC 02L rules, monitoring wells are now required to be located at the
Compliance Boundary. The proposed locations of these wells must be shown on the requested maps.
Construction of these monitoring wells may begin after approval from the MRO.

o Where constructing wells at the Compliance Boundary may not be feasible due to the proximity of surface water,
groundwater seepage monitoring will be required. The proposed locations of these monitoring points must be
shown on the requested maps. The MRO will approve the final locations of the monitoring points.

e Combining Compliance Boundaries around any adjacent Division of Water Quality (DWQ) permitted activities 1is
acceptable as well as recommended.

e Compliance Boundaries must not cross your property boundaries.

Groundwater Sampling and Data
e Please make sure that you sample the monitoring wells for the following constituents during each sampling event:

Aluminum  Boron Cobalt Manganese  Potassium Thallium
Antimony Cadmium Copper Mercury Selenium TDS
Arsenic Calcium Iron Nickel Silver Vanadium
Barium Chloride Lead Nitrate Sodium Zinc

Beryllium Chromium Magnesium  pH (field) Sulfate

e The listed parameters are intended to monitor constituents from the coal ash; additional parameters may be
necessary to address contributions to the ash ponds from any other waste sources.

e All of the requested groundwater sampling parameters should be instituted starting with the next sampling round
after receiving this letter.

e Please send the groundwater sampling data in both electronic (Microsoft Excel) and hardcopy forms.

o Please report all metals in micrograms per liter (ng/L) with the exception of Copper and Zinc which should be
reported in milligrams per liter (mg/L) in accordance with the 15A NCAC 02L standard changes effective 1/1/10.

e The Aquifer Protection Section (APS) may allow some groundwater sampling parameters to be deleted based on
non-detects over several sampling rounds or historical data provided.
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Additional Information Requested

e Please submit the following updates to the maps by February 28, 2010:
© Locations of proposed monitoring wells and/or groundwater seepage monitoring points,
o Locations of all on-site inactive ash ponds and ash storage areas not previously identified, and
o Locations of all on-site active and inactive Division of Waste Management (DWM) permitted solid
waste facilities along with their associated Compliance Boundaries and monitoring wells,
e For the updated maps: Submit one (1) electronic copy and two (2) hard copies to the DWQ APS Central Office,
and one (1) electronic copy and two (2) hard copies to the DWQ APS Regional Office.
o Updates to the map can be made on the same aerial photo base as in the previous submittal. Please
include the elevation contours.
e Additional questions relating to previous submittal:
o What is proposed or currently constructed on the barren areas shown on the submitted June 2007

aerial map?
Contacts

DWQ APS Central Office Mailing Address:

DWQ APS Central Office Staff:

DWQ APS MRO Mailing Address:

DWQ APS MRO Staff:

1636 Mail Service Center
Raleigh, North Carolina 27699-1636

Debra Watts

APS Groundwater Protection Unit Supervisor
debra.watts@ncdenr.gov

(919) 715-6699

Betty Wilcox
Environmental Chemist
betty.wilcox@ncdenr.gov
(919) 715-6169

Eric G. Smith, P.G.
Hydrogeologist
eric.g.smith(@ncdenr.gov
(919) 715-6196

610 East Center Avenue
Mooresville, North Carolina 28115

Andrew Pitner

APS Supervisor
andrew.pitner@ncdenr.gov
(704) 663-1699
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NCDENR

North Carolina Department of Environment and Naiural Resources
Division of Water Quality

Bevarlv Eaves Perdug Coleen H. Sullins Dee Freeman
Governor Director Secretary
Attachment 4

Site Name: Marshall Steam Station
County: Catawba County
Division of Water Quality Aquifer Protection Section Regional Office: Mooresville Regional Office (MRO)

Hvdrogeology

Based on the supplied maps, monitoring wells MW-7S, MW-7D, MW-8S, MW-8D, MW-9S, and MW-9D are
located inside of the waste boundary. These wells are not suitable for determining compliance.

Based on a clarification of the 15A NCAC 02L rules, monitoring wells are now required to be located at the
Compliance Boundary. The proposed locations of these wells must be shown on the requested maps.
Construction of these monitoring wells may begin after approval from the MRO.

Where constructing wells at the Compliance Boundary may not be feasible due to the proximity of surface water,
groundwater seepage monitoring will be required. The proposed locations of these monitoring points must be
shown on the requested maps. The MRO will approve the final locations of the monitoring points.

Combining Compliance Boundaries around any adjacent Division of Water Quality (DWQ) permitted activities is
acceptable as well as recommended.

Compliance Boundaries must not cross your property boundaries.

Groundwater Sampling and Data

Please make sure that you sample the monitoring wells for the following constituents during each sampling event:

Aluminum Boron Cobalt Manganese  Potassium Thallium
Antimony Cadmium Copper Mercury Selenium TDS
Arsenic Calcium Iron Nickel Silver Vanadium
Barium Chloride Lead Nitrate Sodium Zinc

Beryllium Chromium Magnesium  pH (field) Sulfate

The listed parameters are intended to monitor constituents from the coal ash; additional parameters may be
necessary to address contributions to the ash ponds from any other waste sources.

All of the requested groundwater sampling parameters should be instituted starting with the next sampling round
after receiving this letter.

Please send the groundwater sampling data in both electronic (Microsoft Excel) and hardcopy forms.

Please report all metals in micrograms per liter (ng/L) with the exception of Copper and Zinc which should be
reported in milligrams per liter (mg/L) in accordance with the 15A NCAC 02L standard changes effective 1/1/10.
The Aquifer Protection Section (APS) may allow some groundwater sampling parameters to be deleted based on
non-detects over several sampling rounds or historical data provided.

Additional Information Requested

Please submit the following updates to the maps by February 28, 2010:
o Locations of proposed monitoring wells and/or groundwater seepage monitoring points,
o Locations of all on-site inactive ash ponds and ash storage areas not previously identified, and
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o Locations of all on-site active and inactive Division of Waste Management (DWM) permitted solid
waste facilities along with their associated Compliance Boundaries and monitoring wells,
e For the updated maps: Submit one (1) electronic copy and two (2) hard copies to the DWQ APS Central Office,
and one (1) electronic copy and two (2) hard copies to the DWQ APS Regional Office.
o Updates to the map can be made on the same aerial photo base as in the previous submittal. Please
include the elevation contours.
e Additional questions relating to previous submittal:
o On the supplied map, your Compliance Boundary extends around the Ash Landfill Permit 18-04 that
is located just west of MW-6. This Ash Landfill is not under the NPDES permit. Is the Division of
Waste Management in agreement with extending the Compliance Boundary around it?
o The Waste Boundary crosses the property boundary near north boundary of active ash basin. Is this
correct?
© Are the Structural Fill areas part of a DWQ permit?
o What are the rectangular-shaped structures near the middle of the Active Ash Basin that are not
included in the waste boundary and what do they contain?

Contacts
DWQ APS Central Office Mailing Address: 1636 Mail Service Center
Raleigh, North Carolina 27699-1636

DWQ APS Central Office Staff: Debra Watts
APS Groundwater Protection Unit Supervisor
debra.watts@ncdenr.gov
(919) 715-6699

Betty Wilcox
Environmental Chemist
bettv.wilcox{@ncdenr.gov
(919) 715-6169

Eric G. Smith, P.G.
Hydrogeologist
eric.g.smith@ncdenr.gov
(919) 715-6196

DWQ APS MRO Mailing Address: 610 East Center Avenue
Mooresville, North Carolina 28115

DWQ APS MRO Staff: Andrew Pitner
APS Supervisor
andrew.pitner@ncdenr.gov
(704) 663-1699
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NCDENR
North Carolina Department of Environment and Natural Resourcas
Division of Water Quality

Bevearly Eaves Perdus Coleen H. Suliing Die= Fraemen
Governer Director Secretzn
Attachment 5

Site Name: Riverbend Steam Station
County: Gaston County
Division of Water Quality Aquifer Protection Section Regional Office: Mooresville Regional Office (MRO)

Hvdrogeology

e Based on the supplied maps, monitoring wells WM-1S, WM-1D, WM-2S, WM-2D, WM-3S, WM-3D, WM-4S,
WM-4D, WM-5S, WM-5D, WM-6S, and WM-6D are between the waste boundaries and the review boundaries.
These wells are not suitable for determining compliance.

s Based on a clarification of the 15A NCAC 02L rules, monitoring wells are now required to be located at the
Compliance Boundary. The proposed locations of these wells must be shown on the requested maps.
Construction of these monitoring wells may begin after approval from the MRO.

e Where constructing wells at the Compliance Boundary may not be feasible due to the proximity of surface water,
groundwater seepage monitoring will be required. The proposed locations of these monitoring points must be
shown on the requested maps. The MRO will approve the final locations of the monitoring points.

e Combining Compliance Boundaries around any adjacent Division of Water Quality (DWQ) permitted activities 1s
acceptable as well as recommended.

e Compliance Boundaries must not cross your property boundaries.

Groundwater Sampling and Data
o Please make sure that you sample the monitoring wells for the following constituents during each sampling event:

Aluminum Boron Cobalt Manganese  Potassium Thallinm
Antimony Cadmium Copper Mercury Selenium TDS
Arsenic Calcium Iron Nickel Silver Vanadium
Barium Chloride Lead Nitrate Sodium Zinc

Beryllium Chromium  Magnesium  pH (field) Sulfate

e The listed parameters are intended to monitor constituents from the coal ash; additional parameters may be
necessary to address contributions to the ash ponds from any other waste sources.

e All of the requested groundwater sampling parameters should be instituted starting with the next sampling round
after receiving this letter.
Please send the groundwater sampling data in both electronic (Microsoft Excel) and hardcopy forms.

o Please report all metals in micrograms per liter (ug/L) with the exception of Copper and Zinc which should be
reported in milligrams per liter (mg/L) in accordance with the 15A NCAC 02L standard changes effective 1/1/10.

o The Aquifer Protection Section (APS) may allow some groundwater sampling parameters to be deleted based on
non-detects over several sampling rounds or historical data provided.
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Additional Information Requested

e Please submit the following updates to the maps by February 28, 2010:
o Locations of proposed monitoring wells and/or groundwater seepage monitoring points,
o Locations of all on-site inactive ash ponds and ash storage areas not previously identified, and
o Locations of all on-site active and inactive Division of Waste Management (DWM) permitted solid
waste facilities along with their associated Compliance Boundaries and monitoring wells,
e For the updated maps: Submit one (1) electronic copy and two (2) hard copies to the DWQ APS Central Office,
and one (1) electronic copy and two (2) hard copies to the DWQ APS Regional Office.
o Updates to the map can be made on the same aerial photo base as in the previous submittal. Please
include the elevation contours.

Contacts
DWQ APS Central Office Mailing Address:

DWQ APS Central Office Staff:

DWQ APS MRO Mailing Address:

DWQ APS MRO Staff:

1636 Mail Service Center
Raleigh, North Carolina 27699-1636

Debra Watts
APS Groundwater Protection Unit Supervisor

debra.watts@ncdenr.cov
(919) 715-6699

Betty Wilcox
Environmental Chemist
betty.wilcox@ncdenr.gov
(919) 715-6169

Eric G. Smith, P.G.
Hydrogeologist
eric.g.smith@ncdenr.gov
(919) 715-6196

610 East Center Avenue
Mooresville, North Carolina 28113

Andrew Pitner
APS Supervisor
andrew.pitneric@ncdenr.cov

(704) 663-1699
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NCDENR

North Caroiina Depariment of Environment and Natural Resources
Division of Water Quality

Beverly Eaves Ferdus Coleen H. Suliins Dee Freeman

Governer

Direcior Secretary

Attachment 6

Site Name: Belews Creek Steam Station

County:

Stokes County

Division of Water Quality Aquifer Protection Section Regional Office: Winston-Salem Regional Office (WSRO)

Hvdrogeology

Based on the supplied maps, monitoring wells MW-101S, MW-101D, MW-102S, and MW-102D are at the waste
boundary. Based on their location, these wells are not suitable for determining compliance.

Recommend a monitoring well be added directly west of monitoring well MW-104S on the western side of the
Active Ash Basin at the Compliance/Property Boundary. There appears to be a topographic draw that extends
southwest toward a pond. This could be a conduit for groundwater to flow toward the pond from the Active Ash
Basin.

MW-104S and MW-104D are not suitable background wells due to their location within the Compliance
Boundary. Recommend that a new background well be added elsewhere on the property.

Based on a clarification of the 15A NCAC 02L rules, monitoring wells are now required to be located at the
Compliance Boundary. The proposed locations of these wells must be shown on the requested maps.
Construction of these monitoring wells may begin after approval from the WSRO.

Where constructing wells at the Compliance Boundary may not be feasible due to the proximity of surface water,
groundwater seepage monitoring will be required. The proposed locations of these monitoring points must be
shown on the requested maps. The WSRO will approve the final locations of the monitoring points.

Combining Compliance Boundaries around any adjacent Division of Water Quality (DWQ) permitted activities is
acceptable as well as recommended.

Compliance Boundaries must not cross your property boundaries.

Groundwater Sampling and Data

Please make sure that you sample the monitoring wells for the following constituents during each sampling event:

Aluminum Boron Cobalt Manganese  Potassium Thallium
Antimony Cadmium Copper Mercury Selenium TDS
Arsenic Calcium Iron Nickel Silver Vanadium
Barium Chloride Lead Nitrate Sodium Zinc

Beryllium Chromium Magnesium  pH (field) Sulfate

The listed parameters are intended to monitor constituents from the coal ash; additional parameters may be
necessary to address contributions to the ash ponds from any other waste sources.

All of the requested groundwater sampling parameters should be instituted starting with the next sampling round
after receiving this letter.

Please send the groundwater sampling data in both electronic (Microsoft Excel) and hardcopy forms.

Please report all metals in micrograms per liter (ug/L) with the exception of Copper and Zinc which should be
reported in milligrams per liter (mg/L) in accordance with the 15A NCAC 02L standard changes effective 1/1/10.
The Aquifer Protection Section (APS) may allow some groundwater sampling parameters to be deleted based on
non-detects over several sampling rounds or historical data provided.
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Additional Information Reguested -
e Please submit the following updates to the maps by February 28, 2010:
o Locations of proposed monitoring wells and/or groundwater seepage monitoring points,
o Locations of all on-site inactive ash ponds and ash storage areas not previously identified, and
: o Locations of all on-site active and inactive Division of Waste Management (DWM) permitted solid
waste facilities along with their associated Compliance Boundaries and monitoring wells,
e For the updated maps: Submit one (1) electronic copy and two (2) hard copies to the DWQ APS Central Office,
and one (1) electronic copy and two (2) hard copies to the DWQ APS Regional Office.

o Updates to the map can be made on the same aerial photo base as in the previous submittal. Please

include the elevation contours.
e Additional questions relating to previous submittal:

o On the supplied maps, you show the Compliance Boundary for the Active Ash Basin being combined
and extending around the Pine Hall Road Ash Landfill. This Ash Landfill is not under the NPDES
permit. Is the Division of Waste Management in agreement with combining and extending the
compliance boundaries? If not, make sure that the Compliance Boundary is the proper distance from
the Active Ash Basin waste boundary only.

o Based on other aerial photography, there appears to be several earthen structures which resemble ash
ponds, structural fills, or landfills on your property southeast, south, and southwest of the steam plant
along State Route 2042 which are not included on the supplied maps due to their scale.. What are
these structures?

o Are the Structural Fill areas part of a DWQ permit?

o What are the rectangular-shaped earthen structures located near the northern intersection of Duke
Power Steam Plant Road and Pine Hall Road.

Contacts
DWQ APS Central Office Mailing Address: 1636 Mail Service Center
Raleigh, North Carolina 27699-1636

DWQ APS Central Office Staff: Debra Watts
APS Groundwater Protection Unit Supervisor
debra.watts@ncdenr.gov

(919) 715-6699

Betty Wilcox
Environmental Chemist
betty.wilcox({@ncdenr.gov
(919) 715-6169

Eric G. Smith, P.G.
Hydrogeologist

eric.g.smith@ncdenr.gov
(919) 715-6196

DWQ APS WSRO Mailing Address: 585 Waughtown Street _ )
Winston-Salem, North Carolina 27107

DWQ APS WSRO Staff: Sherri Knight
APS Supervisor

sherri knight@ncdenr.gov
(336) 771-5000
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Beverly Caves Perdus Coleen H. Sulling

Governor

AﬁrA
NCDENR

North Carolina Department of Environment and Natural Resources
Division of Water Quality

Director

Attachment 7

Site Name: Dan River Steam Station
County: Rockingham County
Division of Water Quality Aquifer Protection Section Regional Office: Winston-Salem Regional Office (WSRO)

Hvdrogeologv

(]

Based on the supplied data shallow monitoring well MW-12 has a water table above the screen.

Based on the supplied maps, monitoring wells MW-9S, MW-9D, MW-10S, MW-10D. MW-118. and MW-11D
are located within the waste boundary. These wells are not suitable for determining compliance.

Recommend that you extend your Review/Compliance Boundaries around the Ash Storage areas. This would
make the MW-12 and MW-12D fall within the Compliance Boundary. Recommend that a new background well
be added elsewhere on the property.

Based on a clarification of the 15A NCAC 02L rules, monitoring wells are now required to be located at the
Compliance Boundary. The proposed locations of these wells must be shown on the requested maps.
Construction of these monitoring wells may begin after approval from the WSRO.

Where constructing wells at the Compliance Boundary may not be feasible due to the proximity of surface water.
groundwater seepage monitoring will be required. The proposed locations of these monitoring points must be
shown on the requested maps. The WSRO will approve the final locations of the monitoring points.

Combining Compliance Boundaries around any adjacent Division of Water Quality (DWQ) permitted activities is
acceptable as well as recommended.

Compliance Boundaries must not cross your property boundaries.

Groundwater Sampling and Data

Please make sure that you sample the monitoring wells for the following constituents during each sampling event:

Aluminum Boron Cobalt Manganese  Potassium Thallium
Antimony Cadmium Copper Mercury Selenium TDS
Arsenic Calcium Irom Nickel Silver Vanadium
Barium Chloride Lead Nitrate Sodium Zinc

Beryllium Chromium Magnesium  pH (field) Sulfate

The listed parameters are intended to monitor constituents from the coal ash; additional parameters may be
necessary to address contributions to the ash ponds from any other waste sources.

All of the requested groundwater sampling parameters should be instituted starting with the next sampling round
after receiving this letter.

Please send the groundwater sampling data in both electronic (Microsoft Excel) and hardcopy forms.

Please report all metals in micrograms per liter (ug/L) with the exception of Copper and Zinc which should be
reported in milligrams per liter (mg/L) in accordance with the 15A NCAC 02L standard changes effective 1/1/10.
The Aquifer Protection Section (APS) may allow some groundwater sampling parameters to be deleted based on
non-detects over several sampling rounds or historical data provided.
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Additional Information Reguested

e Please submit the following updates to the maps by February 28, 2010:
o Locations of proposed monitoring wells and/or groundwater seepage monitoring points,
o Locations of all on-site inactive ash ponds and ash storage areas not previously identified, and
o Locations of all on-site active and inactive Division of Waste Management (DWM) permitted solid
waste facilities along with their associated Compliance Boundaries and monitoring wells,
e For the updated maps: Submit one (1) electronic copy and two (2) hard copies to the DWQ APS Central Office,
and one (1) electronic copy and two (2) hard copies to the DWQ APS Regional Office.
o Updates to the map can be made on the same aerial photo base as in the previous submittal. Please
include the elevation contours.

Contacts
DWQ APS Central Office Mailing Address:

DWQ APS Central Office Staff:

DWQ APS WSRO Mailing Address:

DWQ APS WSRO Staff:

1636 Mail Service Center
Raleigh, North Carolina 27699-1636

Debra Watts

APS Groundwater Protection Unit Supervisor
debra.watts@ncdenr.gov

(919) 715-6699

Betty Wilcox
Environmental Chemist
bettv.wilcox(@ncdenr.cov
(919) 715-6169

Eric G. Smith, P.G.
Hydrogeologist
eric.e.smith@ncdenr.gov
(919) 715-6196

585 Waughtown Street
Winston-Salem, North Carolina 27107

Sherri Knight
APS Supervisor

sherri.knight@ncdenr.gov
(336) 771-5000
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Hart Exhibit 12 Af”ﬁ
Dacket No. E-7_ Sub W’Qv I/A
NCDENR
North Carolina Department of Environment and Natural Resources
Division of Water Quality
Beverly Eaves Perdue Coleen H. Sullins Dee Freeman
Governor Director Secretary
June 17, 2011
MEMORANDUM
To: Aquifer Protection Section Staff
Interested Parties

From:  Ted L. Bush, Chief
Aquifer Protection Sefti

Subject: Policy for Compliance Evaluation of Long-Term Permitted Facilities with No Prior Groundwater
Monitoring Requirements

Adherence to state regulations is fundamental to the protection of the waters of the state and is mandated in
permits issued by the Division of Water Quality (DWQ). Evaluating permit conformity can be challenging,
and oftentimes regulatory staff will add permit conditions to a permit to help determine if a facility is in
compliance with state requirements. When groundwater monitoring requirements are added to a permitted
facility that has operated for some period of time, it may be necessary to place wells at or near the
compliance boundary (defined by 15A NCAC 2L .0107), rather than the review boundary (defined by 15A
NCAC 2L .0108). This is determined by considering, at minimum, the following factors:

1) Type of Permitted Activity. Some permitted activities are more conducive to potential
contamination than others. For instance, an unlined lagoon has a higher probability of
contaminating the subsurface than a lined lagoon due to infiltration of the permitted waste into
the underlying soil.

2) Subsurface Geology. Groundwater flow in the subsurface is controlled by the local geology.
Some geological formations due to their structure and composition, such as unconsolidated sand
or fractured bedrock, allow for greater groundwater flow rates. These formations have open
pathways that can allow contaminants to easily migrate throughout the subsurface.

3) Duration of Permitted Activity. The longer a permitted activity takes place, the more opportunity
there is for potential contamination to migrate away from the source. If the subsurface geology
allows for greater groundwater flow, the amount of time it takes for potential contaminants to
move away from the source is decreased. For the purpose of this document, a “Long-Term
Permitted Facility” is a facility that has operated long enough that resulting contamination from
the permitted source has a high probability of having reached or passed the compliance
boundary.

4) Location of the Review and Compliance Boundaries. The distance of the review and compliance
boundaries from the source is determined by rule. However, in some instances these boundaries
can be closer to the source based on the location of the property boundaries.

AQUIFER PROTECTION SECTION
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Compliance Evaluation of Long-Term Permitted Facilities with No Prior Groundwater Monitoring Requirements
June 17, 2011
Page 2

Once the factors above have been considered and wells have been installed and sampled, the attached
flowchart will be used to determine facility compliance. The flowchart outlines the steps to be taken to
assess whether or not groundwater standards have been exceeded at the compliance boundary, and only
apply to long-term permitted facilities as defined above. The flowchart is designed to apply to any DWQ
permitted facility where groundwater monitoring requirements have recently been added to the permit.

If the permitted facility is determined to be in non-compliance after following the steps outlined on the
attached flowchart, adherence to the corrective action requirements specified in 15A NCAC 2L .0106 will be
required. However, as long as the permittee is cooperative with the Division in taking all necessary steps to
bring the facility into compliance, a notice of violation may not be necessary. The overall determination of
whether or not a notice of violation is necessary will largely be based on the overall compliance history of
the facility and the potential for impacts to human health and the environment.

cc: Surface Water Protection (Matt Matthews)
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Compliance Evaluation of Long-Term Permitted Facilities with No Prior Groundwater Monitoring Requirements
(Refer to Policy Dated 6/17/11)

Groundwater

Use sampling or predictive modeling to
determine groundwater quality at
established compliance boundary

concentration greater
than 15A NCAC 02L
.02027?

| S
J

Continue scheduled groundwater monitoring/modeling

Reported to the YES

Division issues Notice of | NO
Violation J\

Facility is non-compliant. Permittee coordinates with Division
Regional Office and implements corrective action in accordance
with 15A NCAC 02L .0106.

Permittee complying
with corrective action
requirements in
accordance with 15A
NCAC 02L .01067?

Division issues Notice of
Violation

NO

Permittee successfully YES
completes corrective action
requirements in accordance

with 15A NCAC 02L .01067

YES

Division issues Notice of
No Further Action

Per 15A NCAC 2L .0202 (b)(3). Naturally occurring, site-specific concentration to be evaluated by permit holder and approved by DWQ.

NO

Results greater than
naturally occurring
concentration'?

YES

Verify results?

Results greater than
naturally occurring
concentration or 15A
NCAC 02L .02027

Evaluate well location’®

Were results determined
using predictive
modeling?

Well evaluation confirms
impact to groundwater
from onsite activities?

2Verification may include re-sampling, further well development, consideration of other analytical methods, comparison to split-sample results, review of model parameters (if determined using predictive modeling), etc.

3Evaluation will include a review of an array of hydrogeologic, site-specific features, related well location and construction specifications, groundwater flow direction, compliance boundaries, other contaminant sources, etc.

6/17/11
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UTILITY INDUSTRY ACTION PLAN
FOR THE
MANAGEMENT OF COAL COMBUSTION
PRODUCTS

Submitted to the
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Office of Solid Waste
Ariel Rios Building
1200 Pennsylvania Avenue, NW
Washington, D.C. 20460

by the
UTILITY SoLID WASTE ACTIVITIES GROUP
701 Pennsylvania Avenue, NW
Washington, D.C. 20004-2696
202-508-5645

October 2006
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UTILITY INDUSTRY ACTION PLAN

l. Introduction

A. Background

The Utility Solid Waste Activities Group (“USWAG")1 is pleased to submit this
Utility Industry Action Plan for the Management of Coal Combustion Products (the
“Action Plan”). The Action Plan is an important component of the utility industry’s
response to the Environmental Protection Agency’s (“EPA’s”) Resource Conservation
Challenge, an initiative that calls for the industry to partner with the Agency to find
innovative ways to prevent pollution and promote the beneficial use of residues from the
combustion of coal in boilers used to generate electricity, commonly called “coal
combustion products” or “CCPs”.” In response to the Resource Conservation Challenge,
EPA and the industry also are jointly implementing the Coal Combustion Products
Partnership (“C?P?”), a collaborative effort to reduce barriers and encourage increased
beneficial use of CCPs.

CCPs are beneficially used in numerous applications, including, among others, as
raw material in portland cement, for mine reclamation, as replacement for cement in
concrete and grout, as mineral filler in asphaltic concrete, as aggregate for highway
subgrades and road base material, as a component of flowable fill, and as structural fill.’

' USWAG is an association of the Edison Electric Institute (“EEI”), the American Public Power
Association (“APPA”), the National Rural Electric Cooperative Association (“NRECA”) and
approximately 80 electric utility operating companies located throughout the country. EEI is the principal
national association of investor-owned electric power and light companies. APPA is the national
association of publicly-owned electric utilities. NRECA is the national association of rural electric
cooperatives. Together, USWAG members represent more than 85 percent of the total electric generating
capacity of the United States and service more than 95 percent of the nation’s consumers of electricity and
over 93 percent of the nation’s consumers of natural gas.

? For purposes of this Action Plan, CCPs are the materials generated from the combustion of coal subject to
the Bevill Amendment study provision (RCRA § 8002(n), 42 U.S.C. 8 6982(n)). In addition to materials
generated solely from the combustion of coal, CCPs include “[f]ly ash, bottom ash, boiler slag, and flue gas
emission control wastes from the combustion of coal by electric utility power plants, when such wastes are
mixed with, codisposed, cotreated, or otherwise comanaged with other wastes generated in conjunction
with the combustion of coal or other fossil fuels.” See EPA, REPORT TO CONGRESS, WASTES FROM THE
COMBUSTION OF FossiL FUELS, Vol. 1, p. 1-2, Vol. 2, p. 1-1 (March 1999) (“1999 RTC”), quoting
Gearhart v. Reilly, Civil No. 91-2345 (D.D.C. June 30, 1992) (Consent Decree). CCPs also include the
residuals from the combustion of coal and other fuels and materials where coal makes up at least 50 percent
of the mixture. See id., Vol. 2, p. 3-9. This description of the scope of the Bevill exclusion (and hence the
definition of “CCPs” in this Action Plan) was first contained in a 1981 interpretive letter from EPA to
USWAG (Letter from G. Dietrich, EPA, to P. Emler, USWAG, dated Jan. 13, 1981, pp. 7-8) and was later
clarified in EPA’s first Bevill determination. See 58 Fed. Reg. 42466, 42469 n.4 (Aug. 9, 1993).

® See 1999 RTC, Vol. 2, pp. 3-36-3-37; 65 Fed. Reg. 32214, 32229 (May 22, 2000).
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Currently, just over 40 percent of CCPs produced by electric power generating plants are
used in such applications.4 The balance of CCPs must be managed in landfills and
surface impoundments. The goal of C?P? is to increase the percentage of CCPs diverted
to beneficial uses and thereby to decrease the volume of CCPs managed in landfills and
surface impoundments.

The industry is committed to C?P? as a means of ultimately achieving complete
resource conservation of CCPs. Until full beneficial use of CCPs is achieved, continued
management of CCPs in an environmentally responsible manner will remain an essential
component of electric power generation. The utility industry through USWAG
developed this Action Plan to complement the goals of C?P? by ensuring that until
complete resource conservation of CCPs is achieved, the remaining CCPs will be
managed in a manner that protects human health and the environment.

This Action Plan details the industry’s commitment to (1) adopt groundwater
performance standards at facilities that manage CCPs, (2) implement a comprehensive
monitoring program to measure conformance with the groundwater performance
standards at CCP facilities, (3) ensure that no CCPs are placed in sand and gravel pits
without appropriate engineering controls, and to (4) consider the option of using dry
handling technology prior to constructing a new landfill or surface impoundment to
manage fly ash on their property. These commitments are designed to address concerns
previously raised by EPA regarding CCP management. The Action Plan does not
supersede any federal, state, local or tribal law, regulation, or any existing permit,
agreement or approval by an appropriate governmental agency. The following section
briefly describes the process used to develop the Action Plan, followed by a presentation
of the elements of the Plan.

B. The Development of the Utility Industry Action Plan

USWAG designed this Action Plan to address concerns raised by the EPA in the
Agency’s Regulatory Determination on Wastes from the Combustion of Fossil Fuels, 65
Fed. Reg. 32214 (May 22, 2000) (the “Regulatory Determination”) and in subsequent
communications with the industry. In the Regulatory Determination, EPA announced its
decision that CCPs do not warrant regulation under RCRA Subtitle C, a decision that
USWAG supported in comments filed with the Agency. USWAG Comments on the
Regulatory Determination, Sept. 19, 2000 (“USWAG Comments”). The Regulatory
Determination also announced EPA’s intent to develop national standards under RCRA
Subtitle D for CCPs disposed of in landfills and surface impoundments. 65 Fed. Reg. at
32230. In support of the proposed Subtitle D regulation of CCPs, EPA pointed to a group
of "damages cases" involving CCP disposal sites at which, according to the Agency,
environmental damage had either been proved or alleged in a manner that suggested that
some CCP management practices may pose a risk to human health and the environment.

* American Coal Ash Association, 2005 Coal Combustion Product (CCP) Production and Use Survey
(Sept. 29, 2006).
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Id. In addition, the Agency found that some CCP management units lacked groundwater
monitoring. Id.

Following the Regulatory Determination, USWAG submitted comments that
questioned the need for regulating CCPs under RCRA Subtitle D. See, e.g., USWAG
Comments at 4-6. In particular, USWAG noted that the damage cases relied on by EPA
primarily involve outdated CCP management scenarios (e.g., historic disposal in older
uncontrolled sites) that do not provide an accurate representation of current industry
practices. The cases relied on by EPA presented incomplete data sets, failed to take
account for site specific conditions, and often focused on sites that either have been
closed or whose management practices have been substantially changed since the
incidents causing the alleged damage. Furthermore, in the few instances where the
damage cases indicated significant problems with CCP management, EPA failed to
recognize that the utilities involved had already acted responsibly to address the
environmental issues. In short, USWAG believes that EPA has not, and indeed cannot,
demonstrate that mandatory Subtitle D regulation of CCPs is necessary to protect human
health and the environment. To the contrary, prescriptive Federal regulations would have
the opposite effect of inhibiting environmentally protective, site-specific, and risk-based
remedies currently available to states to address the small percentage of CCP
management units posing environmental concerns. For these reasons, USWAG continues
to oppose any prescriptive Federal regulation of CCPs. At the same time, USWAG
reaffirms the utility industry’s strong commitment to managing CCPs in a manner
protective of human health and the environment.

As part of this commitment, USWAG has reached out to staff from EPA’s Office
of Solid Waste (“OSW?”) in an effort to understand and address the Agency’s concerns
relating to CCP management units. OSW staff invited USWAG to draft a plan to address
the following Agency concerns: (1) the low percentage of existing CCP surface
impoundments and landfills with groundwater monitoring programs; (2) the placement of
CCPs in sand and gravel pits without appropriate engineering controls; and (3) the
Agency’s desire that the utility industry consider dry handling technology prior to
constructing new landfills or surface impoundments to manage fly ash. USWAG
members accept OSW'’s invitation and welcome the opportunity to work in partnership to
reassure the public that the utility industry is managing CCPs in a manner protective of
human health and the environment.

In response to this invitation, USWAG’s Ash Management & Solid Waste
Committee convened a panel of industry CCP technical experts to develop an action plan
to address the concerns identified. This Utility Industry Action Plan is the result of
USWAG’s efforts. The Action Plan has the following four operative sections designed to
address the concerns raised by OSW staff: Section Il (Groundwater Performance
Standards for CCP Units); Section IV (Groundwater Monitoring Program for CCP
Units); Section V (Restrictions on Placement of CCPs in Sand and Gravel Pits); and
Section VI (Dry Handling of Fly Ash). USWAG expects that technical work to
implement Sections I, 1V and V will be conducted by persons having professional
qualifications to perform the tasks required by the Plan.

-3-
WASH1\4832663.2 9/29/06

OFFICIAL COPY

Feb 18 2020



In developing comprehensive groundwater performance standards and
groundwater monitoring program guidelines for facilities with CCP landfills and surface
impoundments (Sections 11l and 1V of the Action Plan), the industry panel relied on
EPA’s solid waste guidance and extant regulations. See, e.g., EPA, GUIDE FOR
INDUSTRIAL WASTE MANAGEMENT, EPA530-R-03-001 (Feb. 2003); Criteria for
Classification of Solid Waste Disposal Facilities and Practices, 40 C.F.R. Part 257; and
Criteria for Municipal Solid Waste Landfills, 40 C.F.R. Part 258. The groundwater
monitoring program incorporates an implementation schedule modeled on EPA’s
municipal solid waste landfill regulations. See 40 C.F.R. § 258.50(c). The monitoring
program also includes design and operating guidelines (i.e., location and number of wells,
sampling parameters and frequency of monitoring, recordkeeping) to detect a CCP-
related exceedance of groundwater performance standards as defined in Section Ill. The
plan also includes procedures for conducting assessment monitoring and directs
participating owners or operators to coordinate corrective action when necessary with
appropriate federal, state, tribal or local regulatory agencies (collectively “appropriate
governmental agencies”).

Section V of the Action Plan addresses the Agency’s concerns over placement of
CCPs in sand and gravel pits. Section V states that CCPs shall not be placed in sand and
gravel pits without appropriate site-specific engineering and management controls.

Finally, Section VI of the Action Plan was developed to respond to the Agency’s
request for the industry to take steps to encourage the use of dry fly ash handling
technology in place of wet sluicing of fly ash prior to constructing new landfills or
surface impoundments used to manage fly ash on company property. Section VI of the
Action Plan responds to EPA’s request by prompting owners and operators of power
plants to consider the option of using dry handling technology prior to constructing a new
landfill or surface impoundment to manage fly ash on their property.

I[I.  Overview and Schedule of Implementation

This Action Plan applies to owners and operators of electric power generating
plants that generate and manage CCPs and that choose to adopt the Action Plan as part of
their standard operating procedures (“participating owners or operators™). Participating
owners or operators agree to (1) adopt the groundwater performance standards in Section
Il of the Plan at their facilities with surface impoundments and landfills that receive
CCPs after agreeing to participate in the Plan’ (“CccpP Units”),6 (2) implement the
groundwater monitoring program in Section 1V at their facilities with CCP Units,
(3) comply with the restrictions on the placement of CCPs in sand and gravel pits in

° See, e.g., 40 C.F.R. § 258.1(c).

° The term “CCP Unit” includes landfill and surface impoundment units whose primary function is to
manage CCPs. The term does not include, for example, a wastewater treatment impoundment that only
incidentally contains small quantities of CCPs in wastewater received by the unit after a participating
owner or operator elects to participate in the Plan.
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Section V, and (4) consider the option of using dry handling technology for fly ash prior
to constructing a new landfill or surface impoundment to manage fly ash on their
property in accordance with Section VI. This Action Plan is effective at a facility six
months after the date on which a participating owner or operator notifies USWAG of its
agreement to participate in the Plan with respect to that facility (the “Effective Date”).

Participating owners or operators agree to implement groundwater performance
monitoring following a schedule patterned after that applicable to owners or operators of
municipal solid waste landfills.” Specifically, participating owners or operators of CCP
Units located less than one mile upgradient from a groundwater well that is an active
source of drinking water (“active drinking water well”) agree to comply with the
provisions of Section Ill and IV within three years of agreeing to participate in this Plan.
Furthermore, participating owners or operators of CCP Units located one mile or more
but less than two miles upgradient from an active drinking water well agree to implement
the provisions of Sections Il and 1V within four years of agreeing to participate in this
Plan. Finally, participating owners or operators of CCP Units that are located two miles
or more upgradient from an active drinking water well agree to implement the provisions
of Section I11 and IV within five years of agreeing to participate in this Plan.

Notwithstanding the foregoing, and as substantially provided for existing
municipal solid waste landfills, participating owners or operators of facilities with CCP
Units can adopt an alternative schedule to implement Sections 11l and 1V of this Action
Plan so long as the alternative schedule addresses potential risks to human health and the
environment by considering the following factors: (a) proximity of human and
environmental receptors; (b) design of the CCP Unit; (c) age of the CCP Unit; (d) size of
the CCP Unit; (e) resource value of the underlying aquifer, including (i) current and
future uses, (ii) proximity and withdrawal rate of users, (iii) groundwater quality and
quantity.8 Participating owners or operators will coordinate with the appropriate
governmental agency in adopting an alternative schedule to implement Sections Il and
IV of this Action Plan.

After the Effective Date of this Action Plan, participating owners or operators, in
accordance with Section V and VI, agree to adopt the restrictions on the placement of
CCPs in sand and gravel pits and agree to consider the option of using dry handling
technology prior to constructing a new landfill or surface impoundment to manage fly ash
on their property. In accordance with the foregoing implementation schedule, USWAG
and the participating owners or operators commit to execute this Action Plan in a manner
protective of human health and the environment.

" See 40 C.F.R. § 258.50(c).
® See 40 C.F.R. § 258.50(d).
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Nothing in this Action Plan supersedes any applicable federal, state, tribal or local
laws and regulations, or any existing permit, agreement, or approval by an appropriate
governmental agency.

I1l.  Groundwater Performance Standards For CCP Units

Each CCP Unit is subject to a designated groundwater performance standard. The
default groundwater performance standard for CCP-derived constituents in a designated
drinking water source aquifer is the national primary drinking water maximum
contaminant levels (“MCLs”) occurring at the lesser of 150 meters from the CCP Unit
boundary og the property boundary as detected by sampling conducted in accordance with
Section 1V.

Alternatively, as allowed in EPA’s regulations for solid waste disposal facilities,
an owner or operator may adopt a groundwater quality performance standard for a CCP
Unit approved by an appropriate governmental agency, provided the alternative considers
factors such as (a) the hydrogeological characteristics of the facility and surrounding land
including any natural attenuation and dilution characteristics of the aquifer, (b) the
volume, physical and chemical characteristics of the leachate, (c) the quantity, quality,
and direction of flow of groundwater underlying the facility, (d) the proximity and
withdrawal rates of groundwater users, (€) the availability of alternative drinking water
supplies, (f) the existing quality of the groundwater, including other sources of
contamination and their cumulative impacts on the water, (g) public health, safety and
welfare effects, and (h) whether the groundwater is currently used or reasonably expected
to be used for drinking water.”’ The default groundwater performance standard and any
alternative groundwater performance standard adopted pursuant to this paragraph are
collectively referred to herein as the “Groundwater Performance Standards.”

IV. Groundwater Monitoring Program For CCP Units

A. Applicability of Groundwater Monitoring Program

Participating owners or operators agree to implement a groundwater monitoring
program that meets the guidelines set forth in this Section IV. The goal of the
groundwater monitoring program is to yield groundwater samples that will, to the extent
reasonably possible, (a) represent the quality of background groundwater unaffected by
the CCP Unit, and (b) detect CCP-related exceedances of Groundwater Performance
Standards.

? See EPA, GUIDE FOR INDUSTRIAL WASTE MANAGEMENT, EPA530-R-03-001 (Feb. 2003) at 9-8.

** See 40 C.F.R. § 258.40(d).
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To meet the standards set forth in Section 1V, participating owners or operators of
facilities with CCP Units may either install and operate a separate groundwater
monitoring system for each CCP Unit or, alternatively, a multi-CCP unit groundwater
monitoring system. A multi-CCP Unit groundwater monitoring system used in lieu of an
individual CCP Unit monitoring system must meet the requirements of Section 1V and be
as protective of human health and the environment as individual monitoring systems
based on the following factors: (1) the number, spacing, and orientation of CCP Units;
(2) the hydrogeologic setting; (3) the site history; (4) the engineering design of the CCP
Units; and (5) the nature of the CCPs placed in the CCP Unit."” Any groundwater
monitoring system that covers a CCP Unit and is conducted pursuant to a federal, state or
tribal regulatory provision, permit, agreement or approval shall be deemed to
conclusively meet the guidelines in Section IV of this Action Plan.

Additionally, the groundwater monitoring program guidelines in Section 1V may
be waived if participating owners or operators of a CCP Unit can demonstrate that there
IS no reasonable potential for migration of CCP-derived primary drinking water
constituents from the CCP Unit to an aquifer designated as a drinking water source.”” In
accordance with EPA regulations, this demonstration must be based on (1) site specific
field measurements, sampling, and analysis of physical, chemical and biological
processes affecting constituent fate and transport, and (2) constituent fate and transport
predictions that maximize constituent migration and consider impacts on human health
and the environment.” The demonstration shall be retained in the files of the
participating owner or operator in accordance with established records retention policies
and shall be made available to appropriate governmental agencies upon request.

B. Groundwater Monitoring Program

As set forth in EPA’s GUIDE FOR INDUSTRIAL WASTE MANAGEMENT, EPA530-R-
03-001 (Feb. 2003), participating owners or operators agree to install a monitoring
system of at least three monitoring wells downgradient from a CCP Unit and at least one
upgradient well to assess background water quality.14 The monitoring system may be
modified based on site-specific conditions, if approved by the appropriate governmental
agency. A determination of background quality of groundwater may include sampling at
a location that is not hydraulically upgradient of the CCP Unit where (i) hydrological
conditions do not allow the owner or operator to determine what well is hydraulically
upgradient, or (ii) sampling at other locations will provide an indication of background

" See 40 C.F.R. § 258.51(h).

o See EPA, GUIDE FOR INDUSTRIAL WASTE MANAGEMENT at 9-14.
" 40 C.F.R. §8 257.21(b), 258.50(h).

H See, e.g., EPA, GUIDE FOR INDUSTRIAL WASTE MANAGEMENT at 9-16, Table 3.
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groundwater quality that is as representative or more representative than that provided by
. 15
an upgradient well.

Participating owners or operators agree to conduct semi-annual monitoring for
CCP-related primary drinking water constituents (i.e., constituents with MCLSs) that are
reasonably expected to migrate to the groundwater based on site-specific factors.”
Participating owners or operators agree to maintain records of sampling results generated
by monitoring performed pursuant to this Section IV in accordance with established
records retention policies.

Participating owners or operators agree to determine within a reasonable period of
time after completing semi-annual sampling and analysis whether there has been a
statistically significant increase over background levels for CCP-related constituents that
exceed the Groundwater Performance Standards.” If such an exceedance of a
Groundwater Performance Standard is detected, the participating owner or operator
agrees to take steps to determine whether the increase was caused by factors unrelated to
the CCP Unit. Factors unrelated to the unit include, but are not limited to (i) constituent
sources other than the CCP Unit being monitored, (ii) natural variations in groundwater
quality, (iii) statistical errors, (iv) analytical errors, and (v) sampling errors.””  If the
participating owner or operator determines that the increase was caused by a factor
unrelated to the CCP Unit, no additional measures are necessary and the original
groundwater monitoring program may be resumed.” If factors unrelated to the CCP Unit
have been ruled out, the participating owner or operator agrees to consult with the
appropriate governmental agency to determine the type of assessment monitoring to
conduct at the CCP Unit.”

If assessment monitoring and analysis confirms a statistically significant CCP-
derived increase over background that exceeds Groundwater Performance Standards for
one or more constituents, then a participating owner or operator shall, within 90 days of
such confirmation, consult with the appropriate governmental agency and begin to
develop a risk-based management plan to address contamination.

" See 40 C.F.R. § 258.51(a).
0 See EPA, GUIDE FOR INDUSTRIAL WASTE MANAGEMENT at 9-13.

o See 40 C.F.R. 8§ 257.25(a), 258.55(a). For a description of appropriate methods for determining
statistically significant increases over background, see 40 C.F.R. 88§ 257.23(g), (h), 258.53(g), (h).

° See EPA, GUIDE FOR INDUSTRIAL WASTE MANAGEMENT at 9-46.
9
®1d.
20
Id. at 9-46 to 9-47.

* See, e.g., 40 C.F.R. §§ 257.26(a), 258.56(a).
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V. Restrictions On Placement Of CCPs In Sand And Gravel Pits

After the Effective Date of this Action Plan, participating owners or operators
agree not to place or contract for the placement of CCPs into sand and gravel pits without
appropriate site-specific engineering and management controls to protect groundwater.
Appropriate site-specific engineering and management controls may include compaction,
encapsulation, grading, capping, natural or synthetic barriers, or placement above
seasonal high-groundwater table fluctuations.

VI. Dry Handling Of Fly Ash

After the Effective Date, participating owners or operators agree to consider the
option of using dry handling technology for fly ash prior to constructing a new landfill or
surface impoundment to manage fly ash on their property. Participating owners or
operators that consider the option of dry handling technology in the construction of a new
fly ash landfill or surface impoundment but decide not to proceed with the option agree to
maintain records that indicate the basis for that determination in accordance with
established records retention policies. Nothing in this section of the Action Plan shall be
deemed to (1) supersede or add to the requirements of 40 C.F.R Part 423, where
applicable, (2) affect the management of CCPs other than fly ash, or (3) prohibit the use
of water to condition fly ash for management or to prepare fly ash for a beneficial use.
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P Duke Hart Exhibit 13A /A CORPORATE EHS SERVICES
4

EnerQY® Docket No. E-7. Sub R S Duke Energy

[ I ‘ 526 South Church St.
, SorE Charlotte, NC 28202

¥ Mailing Address:
! ECI3K | PO Box 1006
Charlotte, NC 28201-1006
August 4, 2011

State of North Carolina

Department of Environment and Natural Resources
Division of Water Quality

Information Processing Unit

1617 Mail Service Center

Raleigh, North Carolina 27699-1617

Subject: Duke Energy Carolinas LLC — Allen Steam Station

Groundwater Quality Monitoring — Compliance Report Form
Please find attached the completed Groundwater Compliance Report Form (GW-59CCR) for Allen
Steam Station's Ash Basin (NPDES Permit #NC0004979).

Predictive modeling compliance calculations derived for monitoring wells AB-9S, AB-9D, AB-10S,
and AB-10D will be included in the annual modeling report.

As required by the GW-59CCR form, parameters exceeding the generic standards published at 15A
NCAC 02L.0202(g-h) have been bolded. However, per 15A NCAC 02L.0202(b), where naturally
occurring substances exceed the generic standards, the appropriate 2L standard shall be the
naturally occurring concentration as determined by the Director.

All values reported on the attached reports are dependent on the accuracy of approved analytical
methods used to measure parameters.

Should you have questions regarding this report, please contact me at (704) 382-4309.

Sincerely,

(- o

Allen Stowe
Water Management

cc: Debra Watts

Attachments

www.duke-energy.com
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GROUNDWATER QUALITY MONITORING: Mail original
COMPLIANCE REPORT FORM . ‘ and 1copy

to:

FACILTTY INFORMATION Please Print Oearly or Typ . .

Facility Name: o T, Permit Wpe: Expiration Date:
Perrnit Name (if different}: PERMIT b NCOD04979 :

Facility Address:

TYPE OF PERMITED OPERATION BEING MONITORED I Ash Impoundment Groundwater

*|Telephones Y]

[Contact Pevson: 7
;| No. of wells to be sampled:

Well Locatlon/Site Name:

g B ‘Well ID Number (From Permit}
AB-1IR | AB-35 AB-4D | AB-1iD [ AB-12s | AB-12D [  AB-135 AB-13D | AB-14D MW- MW- MW- Mw- Mw- M-
70.83] 22.38] 49.95] 20.53] "2358] 56.55[ 21.97 72.20] 2945
[Measuring Point {tac] (it abova land surface] ft 2.29] 2.52| 2.19 . 2,05 2.04 2.74) 2.65 2.44
: 23[ 2.0] 2.0 240 - 2.0 2] 20
50.21 2. 44.99 8.58 $1.53 6.97 67.20| 24.45
70.2[ 22.; 49.99| |
649.17
CHECK IF DRY WELL AT TIME OF SAMPLING sy Ooar Cloar
15A-2L Units AB-IR AB-45 AS-4D AB-110 AB-125 AB-120 AB-135 AB-13D AB-14D MW- MW- MW- MW- Mw- MW-
Sample Date 2ot} zizpeona|  7pzfeoni|  wzfom]  wwjzona|  zjzfeonl|  7jjzona| 772172013
Water Level {ft below measuring pt.} {82546} 12.91] 11.53} 9.44] 15.06) 13.44 11.54) 11.42] 15.oat
Volume of Water pumped/bailed S.O—Ot 21.0—0{ 4.50 7.001 - 42.00 11,25 31,50 11.00]
Temperature {00010) 27.4] 178 17.0) 152 1631~ 18.59 17.71 16.9]
Odor {00085} None| Noggf -_Nonel None] - None| None] None] Nong|
Appearance Normall . Nermall Normall Normal]l ~ Normall Normal Normal} Normal|
Specific Cond - fleld {00094} 120 110) uﬁt 25 139.30 75.00} 158' 170
pH - field {00400) 5.9 6.0} 6.0] - 4.8 6.27] 5.46 6.2} 5.7|
S EAbgetanHamaton; : : 2 £ :
Laboratory Name 7 Duke Energy Analytical ¥ = Certification # Samples for metals were collected unfilterad: Yes O No
Sample Analysis Date { July 8 - 27, 2011 | NCDENR #2218 and field acidified: Yes 0O mNo
15A-2L | Units AB-R AB-AS AB-4D AB-11D A8-125 1. AB-12D AB-135 AB-13D AB-14D MW- MW- MW- Mw- MW- MW-
Sh - Antimony (01097} <1; <1 <1 <1l <1} <1 <i] <1 <1 5
As - Arsenic {11002} <1 <1} <1 <1 <1l 31 <1 <1 s K|
Ba - Barium (01007) s1 33| 25 49| 34 43.00} 22.00) sl 149
B- Boron (01022} <50 <50 <50] <50[. <50 <50} <50] <50 591
Cd - Cadmium {01027} <1 <1 <1 <1 < <if <1f <1 <1
e Gl CHIoTIdE (00940 R TinER A 470 6.6]. 4.2 3. 4.30( 7.50] 10{
01034) <5 5| <’_s_t’ <sf < <3| < <5
01042y Sl <0.005] <0.005| 0.016} <0.005) <0.005] <o.ous} <0.005 <0.00] 0.169)
Fa - Iron (01045) 81 - 114] @t 193f 35] 275.00) 26.00) i 2780}
Ph - bead {01051) <l <1 1| <1 <1 = <i] <f| <1
Mn - Manganese [01055) 30 3 - <5 19| a4 14.00] 101.0DE 601f .
Hg - Mercury {71300] <0.05] <0.05; <0.05] 40.05 <0.05 <0.08! <0.05
kel <5 5_[ 7| i <5 <5, <5| 450F
0.11] 0.92 18] 1.60| 1.80| 2i 3.3
<1 <1 <1 <3 <1 <1 <1
18 11 4.5| 5.10} 0.79) 1.3 17]
<0.2 <0.2 <0.2) <0.2 <0.2 <0.2) <0.2
140.00] 783.00} 169 10|
£0.005| 0.01 <0.005| o011
NA[ NA| [ NA

1 cerlify that, to the test of my knowledge and beliet, the-infermation submittad in this report is tnue, accurate, and cemplete, and thatthe

baboramry"' nalytical data wes praduced using approved mathods of analys’s by a DVWQ-certified \abaratary. - 1.am aware that there are significant
ganalties far submittng falsa infermation, including the p d F ; e

/ Y S 8/!/20//

Brian R. Weisker / GM Il - Reguiated Fossil Sations
Date

Permittes {or Authotized Agent} Name and Title - Please print or type . i of {or. ized Agent}

GW-59CCR 01/2011
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Disclaimer

DHEC provides this copy of the regulation for the convenience of
the public and makes every effort to ensure its accuracy. However,
this is an unofficial version of the regulation. The regulation's most
recent final publication in the South Carolina State Register presents

the official, legal version of the regulation.
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BT . S.C. Code Sections 48-1-10 et seq, |

Date Document Number Volume Issue

July 24, 1981 - 5 14
June 28, 1985 458 9 6
January 22, 1988 771 12 1
April 27, 1990 1039 14 5
April 26, 1991 1313 15 4
April 24, 1992 1385 16 4
May 28, 1993 1565 17 5, Part |
June 26, 1998 2218 22 6, Part 2
June 22, 2001 2572 25 6
June 25, 2004 2855 28 6
April 25, 2008 3161 32 4
February 24, 2012 4161 36 2
June 22, 2012 4212 36 6
June 27,2014 4425 38 6
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A.PURPOSE AND SCOPE.

1. These regulations, promulgated pursuant to authority in the S. C. Pollution Control Act, Section 48-1-10
et seq., 1976 Code of Laws, establish a system and rules for managing and protecting the quality of South
Carolina’s surface and ground water. They establish the State's official classified water uses for all waters
of the State, establish general rules and specific numeric and narrative criteria for protecting classified and
existing water uses, and establish procedures for classifying waters of the State. The water quality standards
include the uses of the waters, the numeric and narrative criteria, and the antidegradation rules contained in
this regulation.

a. The uses of the waters of the State are defined and described in Sections B, C, E, F, G, and H of this
regulation.

b. Numeric criteria for aquatic life and human health are numeric values for specific parameters and
pollutants or water quality levels which have been assigned for the protection of the existing and classified
uses for each of the classifications in South Carolina and are listed in Section D, E, G, H, and the Appendix.
Narrative criteria for aquatic life and human health are general goals and statements of attainable or attained
conditions of biological integrity and water quality of the waterbody. These narrative criteria rely upon the
use of standardized measures and data analyses to make qualitative determinations of the water quality and
use attainment. The Department uses scientifically sound and, where applicable, EPA-approved methods
in making these determinations. Narrative criteria are listed in Sections C, D, E, F, G, and H.

c. Antidegradation rules provide a minimum level of protection to all waters of the State and also include
provisions and requirements necessary to determine when and if water quality degradation is allowed.
Antidegradation rules are described in Section D of this regulation.

2. Waters which meet standards shall be maintained. Waters which do not meet standards shall be improved,
wherever attainable, to achieve those standards. However, the Department cannot assure that classified
waters shall at all times meet the numeric water quality standards for such uses.

3. Recognizing the technical and economic difficulty in restoring water quality, the Department shall
emphasize a preventive approach in protecting waters of the State.

4. It is a goal of the Department to maintain and improve all surface waters to a level to provide for the
survival and propagation of a balanced indigenous aquatic community of flora and fauna and to provide for
recreation in and on the water. It is also a goal to provide, where appropriate and desirable, for drinking
water after conventional treatment, shellfish harvesting, and industrial and agricultural uses.

5. It is a goal of the Department to maintain or restore ground water quality so it is suitable as a drinking
water source without any treatment.

B.DEFINITIONS.

1. The definition of any word or phrase employed in this regulation shall be the same as given in the South
Carolina Pollution Control Act, 48-1-10, et seq, S.C. Code of Laws, 1976, hereafter referred to as the Act.
Words or phrases which are not defined in the Act are defined as follows:

2. 7Q10 means the annual minimum seven day average flow rate that occurs with an average frequency of

once inten years as published or verified by the U. S. Geological Survey (USGS) or an estimate extrapolated
from published or verified USGS data.
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3. 30Q5 means the annual minimum thirty day average flow rate that occurs with an average frequency of
once in five years as published or verified by the U. S. Geological Survey (USGS) or an estimate
extrapolated from published or verified USGS data.

4. Acute means a stimulus severe enough to rapidly induce an effect; in aquatic toxicity tests, an effect
observed in 96 hours or less typically is considered acute. When referring to aquatic toxicology or human
health, an acute effect is not always measured in terms of lethality.

5. Acute-to-chronic ratio (ACR) means the ratio of the acute toxicity of an effluent or a toxicant to its
chronic toxicity. It is used as a factor for estimating chronic toxicity on the basis of acute toxicity data, or
for estimating acute toxicity on the basis of chronic toxicity data.

6. Agricultural means the use of water for stock watering, irrigation, and other farm purposes.

7. Annual average flow means the annual mean flow rate of a stream at a specific point as published or
verified by the U. S. Geological Survey (USGS) or an estimated annual mean flow rate extrapolated from
published or verified USGS data.

8. Aquaculture means a defined managed water area which uses discharges of pollutants into that
designated area for the maintenance or production of harvestable freshwater, estuarine, or marine plants or
animals.

9. Aquatic farm means the cultivation, production, or marketing of domestic aquatic organisms which are
any fish, aquatic invertebrates, or aquatic plants that are spawned, produced, or marketed as a cultivated
crop in the waters of the State.

10. Agquatic toxicity test mean laboratory experiments that measure the biological effect (e.g., growth,
survival, and reproduction) of effluents or receiving waters on aquatic organisms.

11. Aquifer means a geologic formation, group of formations, or part of a formation that contains
sufficient saturated permeable material to yield significant quantities of ground water to wells or springs.

12. Balanced indigenous aquatic community means a natural, diverse biotic community characterized
by the capacity to sustain itself through cyclic seasonal changes, presence of necessary food chain species
and by a lack of domination by pollutant tolerant species.

13. Best management practice (BMP) means a practice or combination of practices that are the most
effective, practical ways of controlling or abating pollution from widespread or localized sources.

14. Bioaccumulation means the process by which a compound is taken up and retained by an aquatic
organism, both from water and through food.

15. Bioavailability means a measure of the physiochemical access that a toxicant has to the biological
processes of an organism. The less the bioavailability of a toxicant, the less its toxic effect on an organism.

16. Bioconcentration means the process by which a compound is absorbed from water through gills or
epithelial tissues and is concentrated in the body.

17. Bioconcentration factor (BCF) means the ratio of a substance’s concentration in tissue versus its
concentration in water, in situations where the food chain is not exposed or represents equilibrium
partitioning between water and organisms.
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18. Biological assessment means an evaluation of the biological condition of a waterbody using biological
surveys and other direct measurements of resident biota in surface waters and sediments.

19. Biological criteria, also known as biocriteria, mean narrative expressions or numeric values of the
biological characteristics of aquatic communities based on appropriate reference conditions. Biological
criteria serve as an index of aquatic community health.

20. Biological monitoring, also known as biomonitoring, means a description of the living organisms in
water quality surveillance used to indicate compliance with water quality standards or permit effluent limits
and to document water quality trends. Methods of biological monitoring may include, but are not limited
to, toxicity testing such as ambient toxicity testing, whole effluent toxicity testing, and ambient assessment
of the resident biological community.

21. Chlorophyll a means a photosynthetic pigment present in all types of green plants. It is used as a
measure of algal biomass and is an indicator of nutrient enrichment.

22. Chronic means a stimulus that lingers or continues for a relatively long period of time, often one-tenth
of the life span or more. Chronic should be considered a relative term depending on the life span of an
organism. The measurement of a chronic effect can be reduced growth, reduced reproduction, etc., in
addition to lethality.

23. Classified uses means those uses specified in Section G for surface waters and Section H for ground
waters, whether or not those uses are being attained.

24. Concentrated aquatic animal production facility means a hatchery, fish farm, or other facility
related to aquatic animal production which is not located in waters of the State and is subject to a National
Pollutant Discharge Elimination System (NPDES) permit.

25. Conventional treatment as applying to potable water supplies means treatment including at least
flocculation, sedimentation, filtration, and disinfection.

26. Criterion continuous concentration (CCC) means the highest instream concentration of a toxicant
or an effluent to which the organisms can be exposed to protect against chronic (long-term) effects. EPA
derives chronic criteria from longer term (often greater than 28 days) tests that measure survival, growth,
reproduction, and in some cases bioconcentration.

27. Criterion maximum concentration (CMC) means the highest instream concentration of a toxicant
or an effluent to which the organisms can be exposed for a brief period of time without causing an acute
effect. EPA derives acute criteria from 48 to 96 hour tests of lethality or immobilization.

28. Daily average means the average of all samples taken during any 24 hour period.

29. Daily maximum (for bacterial indicators only) means the highest arithmetic average of bacterial
samples collected [for each of the bacterial indicator species (i.e., E. coli, enterococci, and /or fecal
coliform)] in any 24 hour period during a calendar month.

30. Deleterious substances mean those substances which in sufficient concentrations or levels have a
harmful effect on classified or existing water uses.
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31. Ecoregions mean areas of general similarity in ecosystems and in the type, quality, and quantity of
environmental resources and are designed to serve as a spatial framework for the research, assessment,
management, and monitoring of ecosystems and ecosystem components. The EPA has published a
document that outlines the Level 1l ecoregions (please refer to U.S. Environmental Protection Agency.
1999. Level Il ecoregions of the continental United States (revision of Omernik, 1987). Corvallis, Oregon,
U.S. E.P.A.-National Health and Environmental Effects Research Laboratory, Map M-1.) The following
are South Carolina Level 111 ecoregions: Blue Ridge Mountains, Piedmont, Southeastern Plains, and Middle
Atlantic Coastal Plains.

32. Ephemeral streams mean streams that generally have defined natural watercourses that flow only in
direct response to rainfall or snowmelt and in which discrete periods of flow persist no more than 29
consecutive days per event.

33. Existing uses means those uses actually being attained in or on the water, on or after November 28,
1975, regardless of the classified uses.

34. Fishing means the taking, harvesting, or catching of finfish or crustaceans for human consumption.

35. Full pool elevation means the maximum lake level attained before water releases over a fixed weir,
spillway, or other discharge structure. In larger lakes and reservoirs, the full pool elevation is the maximum
level established for management.

36. Groundwater means water below the land surface in a zone of saturation.

37. Hydrograph controlled release (HCRs) means the onsite storage or holding of treated wastewater or
the use of an alternative discharge option contained in Section D.2.a. of this regulation, during specified
critical streamflow conditions and then discharging the treated wastewater to the stream when streamflow
is sufficient to assimilate the wastewater.

38. Intermittent streams means streams that generally have defined natural watercourses which do not
flow year around, but flow beyond periods of rainfall or snowmelt.

39. Lake means any water of the State that is a freshwater pond, reservoir, impoundment, or similar body
of water located wholly or partially within the State.

40. LC50 means the concentration of a toxicant at which lethality occurs to 50 percent of the test
organisms during a specified exposure time period.

41. Mixing zone means:

a. For surface waters, an area where a discharge undergoes initial dilution and is extended to cover the
secondary mixing in the ambient waterbody. A mixing zone is an allocated impact zone where water quality
criteria can be exceeded as long as acutely toxic conditions are prevented (except as defined within a Zone
of initial dilution) and public health and welfare are not endangered.

b. For ground waters, a hydrogeologically controlled three-dimensional flow path in the subsurface
which constitutes the pathway for waste constituents to migrate from a source.

42. Monthly average (for bacterial indicators only) means the calendar month (i.e., 28 days, 29 days, 30
days, or 31 days) geometric mean of all bacterial samples collected [for each of the bacterial indicator
species (i.e., E. coli, enterococci, and/or fecal coliform)] during that calendar month.
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43. Natural conditions mean those water quality conditions unaffected by anthropogenic sources of
pollution.

44. No discharge zone (NDZ) means a waterbody (or a portion of a waterbody) so designated that no
discharging Marine Sanitation Devices (MSDs) are allowed on vessels on waterbodies so designated. All
vessels located on such designated waterbodies shall be equipped with MSDs which discharge to a holding
tank which shall be pumped out at a designated pump-out location or shall discharge legally outside the
boundary of the United States.

45. No observed effect concentration (NOEC) means the highest tested concentration of an effluent or a
toxicant at which no adverse effects are observed on the aquatic test organisms at a specific time of
observation and determined using hypothesis testing.

46. Nutrients mean an element or chemical essential to life including, but not limited to, nitrogen and
phosphorus.

47. Organoleptic effects mean those sensory effects associated with taste and smell.

48. Outstanding recreational or ecological resource waters means waters which are of exceptional
recreational or ecological importance or of unusual value. Such waters may include, but are not limited to:
waters in national or state parks or wildlife refuges; waters supporting threatened or endangered species;
waters under the National Wild and Scenic Rivers Act or South Carolina Scenic Rivers Act; waters known
to be significant nursery areas for commercially important species or known to contain significant
commercial or public shellfish resources; or waters used for or having significant value for scientific
research and study.

49. Practical quantitation limit (PQL) means a concentration at which the entire analytical system must
give a recognizable signal and acceptable calibration point. It is the concentration in a sample that is
equivalent to the concentration of the lowest calibration standard analyzed by a specific analytical
procedure, assuming that all the method-specific sample weights volumes, and processing steps have been
followed..

50. Prohibited area means an area adjacent to point source discharges or other sources of potential
contamination in shellfish growing waters where the gathering of clams, mussels, or oysters is prohibited
to protect public health.

51. Primary contact recreation means any activity with the intended purpose of direct water contact by
the human body to the point of complete submergence, including but not limited to swimming, water skiing,
and skin diving.

52. Propagation means the continuance of species through reproduction and growth in the natural
environment, as opposed to the maintenance of species by artificial culture and stocking.

53. Public water system means any public or privately owned waterworks system which provides
drinking water for human consumption, except those serving a single private residence or dwelling.

54. Recharge area means an area where an underground source of drinking water is poorly confined, is

under water table conditions, and has a downward component of flow from the water table into the
underground source of drinking water.
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55. Secondary contact recreation means any activity occurring on or near the water which does not have
an intended purpose of direct water contact by the human body to the point of complete submergence,
including but not limited to fishing, boating, canoeing, and wading.

56. Shellfish mean bivalve mollusks, specifically clams, mussels, or oysters.

57. Shellfish harvesting means taking of bivalve mollusks, specifically clams, mussels, or oysters, for
direct marketing or human consumption.

58. Source for drinking water supply means any source of surface water which is used for domestic
consumption, or used in connection with the processing of milk, beverages, food or for other purposes
which required finished water meeting regulations (40 CFR Part 141 and 40 CFR Part 143) established
pursuant to the Safe Drinking Water Act (Public Law 93- 523, 95-190) applicable to public water systems.

59. Tidal conditions mean conditions determined by the Department as appropriate for tidally influenced
waters of the State to be analogous to the 7Q10 or the annual average flow for flowing waters of the State.

60. Tidal saltwaters means those waters whose elevation is subject to changes due to oceanic tides and
which have chloride ion content in excess of 250 milligrams per liter (mg/l) (salinity = 0.48 parts per
thousand).
61. Toxic wastes means those wastes or combinations of wastes including disease-causing agents which,
discharge and upon exposure, ingestion, inhalation, or assimilation into any organism, either directly from
the environment or indirectly by ingestion through food chains, may cause death, disease, behavioral
abnormalities, cancer, genetic mutations, physiological malfunctions (including malfunctions in
reproduction), physical deformations, or restrict or impair growth in such organisms or their offspring.
62. Underground source of drinking water (USDW) means an aquifer or its portion:

a. Which supplies any public water system or individual residential well; or

b. Which contains a sufficient quantity of ground water to supply a public water system or individual
residential well; and,

(1) Currently supplies drinking water for human consumption; or
(2) Contains water with less than ten thousand milligrams per liter total dissolved solids.

63. Variance means a short-term exemption from meeting certain otherwise applicable water quality
standards.

64. Water table means that level below the land surface at which all the voids are filled with water at a
pressure equal to atmospheric.

65. Weekly average means the average of all samples taken during any consecutive seven day period.

66. Whole effluent toxicity (WET) means the aggregate toxic effect of an aqueous sample measured
directly by an aquatic toxicity test.
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67. Zone of initial dilution (ZID) means that minimal area of a mixing zone immediately surrounding the
outfall where water quality criteria are not met, provided there is no acute toxicity to drifting organisms and
public health and welfare are not endangered.

C.APPLICABILITY OF STANDARDS.
1. The water quality standards are applicable to both surface waters and ground waters.

2. Any exception specified in this regulation is to be applied exclusively to the situation for which it was
incorporated and not as a general rule applicable to all situations or waters of the State.

3. Uses in all waters shall be protected, wherever attainable, regardless of flow and classification of waters.

4. Critical flows for determining permit effluent limitations and/or permit conditions or requirements,
including permit development such as wasteload allocations or load allocations in TMDL’s, will be
calculated in accordance with the following:

a. Aquatic life numeric criteria.

(1) The applicable critical flow conditions for aquatic life criteria shall be defined as 7Q10 or tidal
conditions as determined by the Department. The numeric criteria of this regulation are not applicable to
waters of the State when the flow rate is less than 7Q10 except as prescribed below.

(2) The Department shall consider conditions that are comparable to or more stringent than 7Q10
where appropriate to protect classified and existing uses, such as below dams and in tidal situations. Only
those situations where the use of 7Q10 flows are determined to be impracticable, inappropriate, or
insufficiently protective of aquatic life uses shall be considered as a situation in which the Department may
consider other flow conditions.

(3) NPDES Permit conditions shall be based on a critical condition analysis (e.g., critical flow,
temperature or pH, or a combination of factors which would represent a critical conditions). Regarding
ambient water temperature as a component of a critical condition analysis, the Department may consider
less stringent limits during November through February based on a critical ambient water temperature
during November through February.

b. Human health and organoleptic numeric criteria.

(1) The applicable critical flow conditions for human health shall be defined as annual average flow
for carcinogens, 7Q10 (or 30Q5 if provided by the applicant) for noncarcinogens, or tidal conditions as
determined by the Department. The applicable critical flow conditions for organoleptic criteria shall be
defined as annual average flow or tidal conditions as determined by the Department. The numeric criteria
of this regulation are not applicable to waters of the State when the flow rate is less than the annual average
flow for carcinogens or 7Q10 (or 30Q5 if provided by the applicant) for noncarcinogens, except as
prescribed below.

(2) The Department shall consider conditions that are comparable to or more stringent than annual
average flow, 7Q10, or 30Q5 (if provided by the applicant) where appropriate to protect the classified and
existing uses, such as below dams and in tidal situations. Only those situations where the use of annual
average flow, or 7Q10, or 30Q5 (if provided by the applicant) are determined to be impracticable,
inappropriate, or insufficiently protective of human health uses shall be considered as a situation in which
the Department may consider other flow conditions.
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c. As described below, the Department may also consider conditions other than 7Q10 for use with an
HCR.

(1) After a complete antidegradation review in compliance with Section D.2., an HCR for oxygen-
demanding substances may be permitted by the Department for the following situations:

i. If other flow-related effluent conditions are allowed by federal effluent guidelines as specified in
40 CFR Parts 400 499 (Chapter I, Subchapter N) and when used the numeric criteria shall not be exceeded
and all water quality standards are maintained and protected,;

ii. For industrial discharges, after application of advanced wastewater treatment, as determined by
the Department, for the type of wastewater discharged;

iii. For other discharges, after application of advanced wastewater treatment which will be defined,
for this purpose, at or below the following permit effluent limitations of BOD5 = 10 mg/l, NH3-N =1 mg/I,
and DO = 6 mg/I.

(2) In cases where an HCR may be allowed, the permit effluent limitations for toxics will not be
variable and will be based on the critical flow conditions (chemical-specific or WET).

(3) In cases where an HCR may be allowed, new or proposed expansions of existing permits shall
require instream biological assessments and existing permits may require instream biological assessments.

5. Intermittent streams and ephemeral streams shall be considered waters of the State. The water quality
standards of the class of the stream to which intermittent and ephemeral streams are tributary shall apply,
disregarding any site-specific numeric criteria for the named waterbody. This does not preclude the
development of site-specific numeric criteria for intermittent and ephemeral streams.

6. The standards of adjacent waters must be maintained in basins excavated from high ground and
constructed solely for berthing vessels. The standards of the adjacent waters must also be maintained with
regard to impacts from created marina basins.

7. The existing and classified uses of downstream waters shall be maintained and protected and existing
uses shall be protected regardless of the classification of the downstream waters. In tidally-influenced
waters, the existing and classified uses of both upstream and downstream waters shall be maintained and
protected and the existing uses shall be protected regardless of the classification of the upstream and
downstream waters.

8. Where surface waters are not classified by name (unlisted) in R.61-69, Classified Waters, the water
guality standards of the class of the stream to which they are tributary shall apply, disregarding any site
specific numeric criteria for the named waterbody. In tidal areas where an unlisted tributary may affect or
flows between two differently classified waterbodies, regardless of whether the location is upstream or
downstream, the more stringent numeric criteria of the classified waters apply to the unlisted tributary,
disregarding any site-specific numeric criteria for those waterbodies. This does not preclude the
development of site- specific numeric criteria for unlisted tributaries.

9. Because of natural conditions some surface and ground waters may have characteristics outside the
standards established by this regulation. Such natural conditions do not constitute a violation of the water
quality standards; however, degradation of existing water quality is prohibited unless consistent with
Section D.4. of this regulation.
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10. A mixing zone for surface waters may be allowed by the Department. All water quality standards of
the classification of the surface waters, including affected downstream waters, are applicable unless a
mixing zone, setting forth certain conditions, is granted by the Department. When the Department grants a
mixing zone, the mixing zone shall not be an area of waste treatment nor shall it interfere with or impair
the existing uses of the waterbody. The size of the mixing zone shall be minimized, as determined by the
Department, and shall be based upon applicable critical flow conditions. Since mixing zones are allocated
impact zones where human health and aquatic life numeric criteria can be exceeded, the Department shall
restrict their use. The following prohibitions and restrictions are established in order to support these
important uses of the waters of the State.

a. In order to protect human health, mixing zones are not allowed when: they would endanger public
health and welfare, the mixing zone would adversely affect shellfish harvesting, or the mixing zone would
be for bacteria (e.g. fecal coliform).

b. In order to protect aquatic life, mixing zones are not allowed when: a pollutant, excluding temperature
or thermal, in a discharge would attract biota; the mixing zone would result in undesirable aquatic organisms
or a dominance of nuisance species outside of the mixing zone; there is a reasonable expectation that a
discharge would adversely affect a federally-listed endangered or threatened aquatic species, its habitat, or
a proposed or designated critical habitat; the mixing zone would not allow safe passage of aquatic organisms
when passage would otherwise be unobstructed; or the mixing zone would not allow for the protection and
propagation of a balanced indigenous aquatic community in and on the water body.

c. In order to protect both human health and aquatic life, mixing zones are not allowed when: a discharge
would not be predicted to or does not produce adequate mixing at the point of discharge; or a discharge
would be to a waterbody where multiple discharges interact if the combined mixing zone would impair the
waterbody outside the mixing zone. The Department may prohibit or limit mixing zones in waters of the
State that may be considered a significant estuarine nursery habitat for resident species.

d. The size of the mixing zone shall be kept to a minimum and may be determined on an individual
project basis considering biological, chemical, engineering, hydrological, and physical factors.

11. Mixing zones for ground waters may be allowed by the Department. In order to ensure the maintenance
and protection of the uses of the waters of the State and in compliance with Section D of this regulation,
any mixing zone granted by the Department shall be determined on an individual basis by the Department
as prescribed below.

a. The numeric standards for Class GB ground water, Section H.9., are applicable unless a mixing zone
solely within the bounds of the property, setting forth certain conditions, is granted by the Department.
Such a mixing zone shall be granted upon satisfactory demonstration to the Department that:

(1) Reasonable measures have been taken or binding commitments are made to minimize the addition
of contaminants to ground water and/or control the migration of contaminants in ground water;

(2) The ground water in question is confined to a shallow geologic unit which has little or no potential
of being an Underground Source of Drinking Water, and discharges or will discharge to surface waters
without contravening the surface water standards set forth in this regulation;

(3) The contaminant(s) in question occurs within the bounds of the property, and there is minimum
possibility for ground water withdrawals (present or future) to create drawdown such that contaminants
would flow off-site; and
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(4) The contaminants or combination of contaminants in question are not dangerously toxic, mobile,
or persistent.

b. [Reserved].

12. Site-specific numeric criteria for surface waters may be established by the Department to replace the
numeric criteria of Sections E, G, and the appendix of this regulation or to add new numeric criteria not
contained in this regulation. Establishment of such numeric criteria shall be subject to public participation
and administrative procedures for adopting regulations. In addition, such site-specific numeric criteria shall
not apply to tributary or downstream waters unless specifically described in the water classification listing
R.61-69, Classified Waters.

13. In classifying and adopting standards for the waters of the State, the Department considers:

a. The size, depth, surface area covered, volume, flow direction, rate of flow, stream gradient and
temperature of the water;

b. The character of the district bordering such water and its suitability for the uses and with a view to
conserving it and encouraging the most appropriate use of the lands bordering on such water for residential,
agricultural, industrial, or recreational purposes;

c. The uses which have been made, are being made, may be made or are desired to be made of such
waters for transportation, domestic, and industrial consumption, irrigation, swimming, fishing, fish culture,
fire prevention, sewage disposal or other uses;

d. The present quality of such waters; and
e. Information, about the four items above, from government agencies, interested groups, and the public.
D.ANTIDEGRADATION RULES.

1. Existing water uses and the level of water quality necessary to protect these existing uses shall be
maintained and protected regardless of the water classification and consistent with the policies below.

a. A new activity or expansion of an existing activity shall not be allowed in Class ONRW, Class ORW,
or Shellfish Harvesting Waters if it would exclude, through establishment of a prohibited area, an existing
shellfish harvesting or culture use. A new activity or expansion of an existing activity which will result in
a prohibited area may be allowed in Class SA or Class SB waters when determined to be appropriate by the
Department and would not remove or impair an existing use.

b. Existing uses and water quality necessary to protect these uses are presently affected or may be affected
by instream modifications or water withdrawals. The stream flows necessary to protect classified and
existing uses and the water quality supporting these uses shall be maintained consistent with riparian rights
to reasonable use of water.

c. Existing or classified ground water uses and the conditions necessary to protect those uses shall be
maintained and protected.

2. Where surface water quality exceeds levels necessary to support propagation of fish, shellfish, and
wildlife, and recreation in and on the water, that quality shall be maintained and protected unless the
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Department finds, after intergovernmental coordination and public participation, that allowing lower water
guality is necessary to important economic or social development in the areas where the waters are located.
In allowing such lower water quality, water quality adequate to fully protect existing and classified uses
shall be maintained. The highest statutory and regulatory requirements for all new and existing point
sources shall be achieved and all cost-effective and reasonable best management practices for nonpoint
source control shall be achieved within the State’s statutory authority and otherwise encouraged. In order
to fulfill these goals, the Department shall consider (a) and (b) below when evaluating any proposed
expansion or new discharge to waters of the State that will lower water quality to a measurable effect. This
includes, but is not limited to, the new or increased loading of any pollutant or pollutant parameter in the
effluent regardless of whether the discharge flow changes.

a. An alternatives analysis, conducted by the applicant, must demonstrate to the Department that none of
the following applicable alternatives that would minimize or eliminate the lowering of water quality are
economically and technologically reasonable:

(1) Water recycle or reuse;

(2) Use of other discharge locations;

(3) Connection to other wastewater treatment facilities;
(4) Use of land application;

(5) Product or raw material substitution;

(6) Any other treatment option or alternative.

b. After the alternatives analysis is completed, the Department shall evaluate whether a proposed
discharge that will result in the lowering of water quality of a waterbody, and for which there are no
economically or technologically reasonable alternatives, is necessary for important economic or social
development. For this to be accomplished, several economic and social factors must be considered. If an
evaluation of the economic and social factors reveals that affordable treatment options that, combined with
any alternatives, would prevent the need for the lowering of water quality, the Department shall deny the
request. Conformance of the proposed discharge with the applicable 208 Areawide Water Quality
Management Plans may demonstrate importance to economic and social development as well as
intergovernmental coordination and public participation. Activities requiring permits or certification by the
Department shall provide for public participation through the Department’s existing public notification
processes. Economic and social factors to be considered may include the following:

(1) Employment (increases, maintenance, or avoidance of reduction);
(2) Increased industrial production;
(3) Improved community tax base;

(4) Improved housing; and/or

(5) Correction of an environmental or public health problem.
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3. The water quality of outstanding resource surface waters designated as Class ONRW or Class ORW shall
be maintained and protected through application of the standards for these classifications as described in
Section G.

4. Certain natural conditions may cause a depression of dissolved oxygen in surface waters while existing
and classified uses are still maintained. The Department shall allow a dissolved oxygen depression in these
naturally low dissolved oxygen waterbodies as prescribed below pursuant to the Act, Section 48-1-83, et
seq., 1976 Code of Laws:

a. For purposes of section D of this regulation, the term “naturally low dissolved oxygen waterbody” is
a waterbody that, between and including the months of March and October, has naturally low dissolved
oxygen levels at some time and for which limits during those months shall be set based on a critical
condition analysis. The term does not include the months of November through February unless low
dissolved oxygen levels are known to exist during those months in the waterbody. For a naturally low
dissolved oxygen waterbody, the quality of the surface waters shall not be cumulatively lowered more than
0.1 mg/1 for dissolved oxygen from point sources and other activities; or

b. Where natural conditions alone create dissolved oxygen concentrations less than 110 percent of the
applicable water quality standard established for that waterbody, the minimum acceptable concentration is
90 percent of the natural condition. Under these circumstances, an anthropogenic dissolved oxygen
depression greater than 0.1 mg/l shall not be allowed unless it is demonstrated that resident aquatic species
shall not be adversely affected pursuant to Section 48-1-83. The Department may modify permit conditions
to require appropriate instream biological monitoring.

c. The dissolved oxygen concentrations shall not be cumulatively lowered more than the deficit described
above utilizing a daily average unless it can be demonstrated that resident aquatic species shall not be
adversely affected by an alternate averaging period.

E.GENERAL RULES AND STANDARDS APPLICABLE TO ALL WATERS.

1. The General Assembly of South Carolina in the Act has declared the following policy: “It is declared to
be the public policy of the State to maintain reasonable standards of purity of the air and water resources of
the State, consistent with the public health, safety and welfare of its citizens, maximum employment, the
industrial development of the State, the propagation and protection of terrestrial and marine fauna and flora,
and the protection of physical property and other resources. It is further declared that to secure these
purposes and the enforcement of the provisions of this Act, the Department of Health and Environmental
Control shall have authority to abate, control and prevent pollution.”

2. The classes and standards described in Section G and H of this regulation implement the above State
policy by protecting the waters of South Carolina. Consistent with the above policy, the Department adopts
the following general standards in items 3-17 for all waters of South Carolina.

3. No waters of the State shall be used for the sole or principal purpose of transporting or treating wastes.

4. a. Any discharge into waters of the State must be permitted by the Department and receive a degree of
treatment and/or control which shall produce an effluent which is consistent with the Act, the Clean Water
Act (P.L. 92-500, 95-217, 97-117, 100-4), this regulation, and related regulations. No permit issued by the
Department shall be interpreted as creating any vested right in any person. Additionally, any discharge into
waters of the State containing sanitary wastes shall be effectively disinfected as necessary to meet the
appropriate standards of this regulation. The Department may require best management practices (BMPs)
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for control of stormwater runoff as part of the requirements of an NPDES permit, a State construction
permit, or a State 401 Water Quality Certification.

b. When not specifically covered by permit reporting requirements, any unauthorized discharge into
waters of the State which may cause or contribute to an excursion of a water quality standard must be
reported by the responsible party to the Department orally within 24 hours of becoming aware of such
conditions. Further, written notification must be provided to the Department (Bureau of Water) within five
(5) days of becoming aware of such conditions and the written notice must include the following:

(1) A description of the discharge and cause;

(2) The duration of the discharge, including exact dates and times, and if not corrected, the time that
the unauthorized discharge is expected to cease, and what steps are being taken to eliminate, minimize, and
prevent recurrence of the discharge.

5. All ground waters and surface waters of the State shall at all times, regardless of flow, be free from:

a. Sewage, industrial waste, or other waste that will settle to form sludge deposits that are unsightly,
putrescent, or odorous to such degree as to create a nuisance, or interfere with classified water uses or
existing water uses;

b. Floating debris, oil, grease, scum, and other floating material attributable to sewage, industrial waste,
or other waste in amounts sufficient to be unsightly to such a degree as to create a nuisance or interfere with
classified water uses or existing water uses;

c. Sewage, industrial, or other waste which produce taste or odor or change the existing color or physical,
chemical, or biological conditions in the receiving waters or aquifers to such a degree as to create a nuisance,
or interfere with classified water uses (except classified uses within mixing zones as described in this
regulation) or existing water uses; and,

d. High temperature, toxic, corrosive, or deleterious substances attributable to sewage, industrial waste,
or other waste in concentrations or combinations which interfere with classified water uses (except
classified uses within mixing zones as described in this regulation), existing water uses, or which are
harmful to human, animal, plant or aquatic life.

6. Waters where classified uses are not being attained can be reclassified for protection of an attainable use
and standards designated for that use where:

a. Natural conditions prevent the attainment of the use; or

b. Natural, ephemeral, intermittent, low flow conditions, or water levels prevent the attainment of the
use; or

¢. Human caused conditions or sources prevent the attainment of the use and cannot be remedied or
would cause more environmental damage to correct than to leave in place; or

d. Dams, diversions, or other types of hydrologic modifications preclude the attainment of the use, and

it is not feasible to restore the waterbody to its original condition or to operate such modification in a way
that would result in the attainment of the use; or
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e. Physical conditions related to the natural features of the water body, such as the lack of a proper
substrate, cover, flow, depth, pools, riffles, and the like, preclude attainment of aquatic life protection uses;
or

f. Controls more stringent than those required by Sections 301(b) and 306 of the Clean Water Act would
result in substantial and widespread economic and social impact.

7. Before the Department may grant a variance for any water of the State, there must be a demonstration
that one of the following factors for reclassifying uses has been satisfied:

a. Natural conditions prevent the attainment of the use; or

b. Natural, ephemeral, intermittent, low flow conditions, or water levels prevent the attainment of the
use; or

c¢. Human caused conditions or sources prevent the attainment of the use and cannot be remedied or
would cause more environmental damage to correct than to leave in place; or

d. Dams, diversions, or other types of hydrologic modifications preclude the attainment of the use, and
it is not feasible to restore the waterbody to its original condition or to operate such modification in a way
that would result in the attainment of the use; or

e. Physical conditions related to the natural features of the water body, such as the lack of a proper
substrate, cover, flow, depth, pools, riffles, and the like, preclude attainment of aquatic life protection uses;
or

f. Controls more stringent than those required by Sections 301(b) and 306 of the Clean Water Act would
result in adverse social and economic impact, disproportionate to the benefits to the public health, safety or
welfare as a result of maintaining the standard.

8. If the demonstration necessary under Section E.7 above has been satisfied, the Department may then
grant a variance provided the following apply:

a. The variance is granted to an individual discharger for a specific pollutant(s) or parameter(s) and does
not otherwise modify water quality standards; and

b. The variance identifies and justifies the criterion that shall apply during the existence of the variance;
and

c. The variance is established as close to the underlying criterion as is possible and upon expiration of
the variance, the underlying criterion shall become the effective water quality standard for the waterbody;
and

d. The variance is reviewed every three years, at a minimum, and extended only where the conditions for
granting the variance still apply; and

e. The variance does not exempt the discharger from compliance with any applicable technology or other
water quality-based permit effluent limitations; and

f. The variance does not affect permit effluent limitations for other dischargers.
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9. Prior to removing any uses or granting a variance, notice and an opportunity for a public hearing shall be
provided.

10. Discharge of fill into waters of the State is not allowed unless the activity is consistent with Department
regulations and will result in enhancement of classified uses with no significant degradation to the aquatic
ecosystem or water quality.

11. In order to protect and maintain lakes and other waters of the State, consideration needs to be given to
the control of nutrients reaching the waters of the State. Therefore, the Department shall control nutrients
as prescribed below.

a. Discharges of nutrients from all sources, including point and nonpoint, to waters of the State shall be
prohibited or limited if the discharge would result in or if the waters experience growths of microscopic or
macroscopic vegetation such that the water quality standards would be violated or the existing or classified
uses of the waters would be impaired. Loading of nutrients shall be addressed on an individual basis as
necessary to ensure compliance with the narrative and numeric criteria.

b. Numeric nutrient criteria for lakes are based on an ecoregional approach which takes into account the
geographic location of the lakes within the State and are listed below. These numeric criteria are applicable
to lakes of 40 acres or more. Lakes of less than 40 acres will continue to be protected by the narrative
criteria.

(1) For the Blue Ridge Mountains ecoregion of the State, total phosphorus shall not exceed 0.02 mg/l,
chlorophyll a shall not exceed 10 ug/l, and total nitrogen shall not exceed 0.35 mg/I.

(2) For the Piedmont and Southeastern Plains ecoregions of the State, total phosphorus shall not
exceed 0.06 mg/l, chlorophyll a shall not exceed 40 ug/l, and total nitrogen shall not exceed 1.50 mg/I.

(3) For the Middle Atlantic Coastal Plains ecoregion of the State, total phosphorus shall not exceed
0.09 mg/l, chlorophyll a shall not exceed 40 ug/l, and total nitrogen shall not exceed 1.50 mg/I.

c. In evaluating the effects of nutrients upon the quality of lakes and other waters of the State, the
Department may consider, but not be limited to, such factors as the hydrology and morphometry of the
waterbody, the existing and projected trophic state, characteristics of the loadings, and other control
mechanisms in order to protect the existing and classified uses of the waters.

d. The Department shall take appropriate action, to include, but not limited to: establishing numeric
effluent limitations in permits, establishing Total Maximum Daily Loads, establishing waste load
allocations, and establishing load allocations for nutrients to ensure that the lakes attain and maintain the
above narrative and numeric criteria and other applicable water quality standards.

e. The criteria specific to lakes shall be applicable to all portions of the lake. For this purpose, the
Department shall define the applicable area to be that area covered when measured at full pool elevation.

12. a. The water temperature of all Freshwaters which are free flowing shall not be increased more than
50F (2.8°C) above natural temperature conditions and shall not exceed a maximum of 90°F (32.2°C) as a
result of the discharge of heated liquids unless a different site-specific temperature standard as provided for
in C.12. has been established, a mixing zone as provided in C.10. has been established, or a Section 316(a)
determination under the Federal Clean Water Act has been completed.
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b. The weekly average water temperature of all Shellfish Harvesting, Class SA and Class SB waters shall
not exceed 4°F (2.2°C) above natural conditions during the fall, winter or spring, and shall not exceed 1.5°F
(0.8°C) above natural conditions during the summer as a result of the discharge of heated liquids unless a
different site-specific temperature standard as provided for in C.12. has been established, a mixing zone as
provided for in C.10 has been established, or a Section 316(a) determination under the Federal Clean Water
Act has been completed.

c. The weekly average water temperature of all Freshwaters which are lakes shall not be increased more
than 5°F (2.8°C) above natural conditions and shall not exceed 90°F (32.2°C) as a result of the discharge
of heated liquids unless a different site-specific temperature standard as provided for in C.12. has been
established, a mixing zone as provided in C.10. has been established, or a Section 316(a) determination
under the Federal Clean Water Act has been completed.

13. Numeric criteria based on organoleptic data (prevention of undesirable taste and odor) are adopted
herein. Those substances and their criteria are listed in the appendix. For those substances which have
aquatic life and/or human health numeric criteria and organoleptic numeric criteria, the most stringent of
the three shall be used for derivation of permit effluent limitations.

14. Numeric criteria for the protection and maintenance of all classes of surface waters are adopted herein
and are listed in Sections E, G, and the appendix. Footnotes that further describe the application of these
numeric criteria are included in the appendix.

a. Application of numeric criteria to protect aquatic life.

(1) The stated CMC value shall be used as an acute toxicity number for calculating permit effluent
limitations.

(2) The stated CCC value shall be used as a chronic toxicity number for calculating permit effluent
limitations.

(3) If metals concentrations for numeric criteria are hardness-dependent, the CMC and CCC
concentrations shall be based on 25 milligrams/liter (mg/l) hardness (as expressed as CaCOs) if the ambient
hardness is less than 25 mg/l. Concentrations of hardness less than 400 mg/l maybe based on the actual
mixed stream hardness if it is greater than 25 mg/l and less than 400 mg/l and 400 mg/l if the ambient
hardness is greater than 400 mg/I.

(4) If separate numeric criteria are given for fresh and salt waters, they shall be applied as appropriate.
In transitional tidal and estuarine areas, the Department shall apply the more stringent of the criteria to
protect the existing and classified uses of the waters of the State.

(5) The Department shall review new or revised EPA criteria for adoption by South Carolina when
published in final form.

(6) If the State develops site-specific criteria for any substances for which EPA has developed
national criteria, the site-specific criteria shall supersede the national criteria.

b. Application of numeric criteria to protect human health.

(1) If separate numeric criteria are given for organism consumption, water and organism consumption
(W/0), and drinking water Maximum Contaminant Levels (MCLSs), they shall be applied as appropriate.
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The most stringent of the criteria shall be applied to protect the existing and classified uses of the waters of
the State.

(2) The Department shall review new or revised EPA criteria for adoption by South Carolina when
published in final form by EPA.

(3) If the State develops site-specific criteria for any substances for which EPA has developed
national criteria, the site-specific criteria shall supersede the national criteria.

(4) Adoption of EPA human health criteria does not preclude the Department from considering health
effects of other pollutants or from considering new or revised EPA criteria when developing effluent permit
conditions.

c. Application of criteria for the derivation of permit effluent limitations.

(1) Numeric criteria for substances listed in Sections E, G, and the appendix shall be used by the
Department to derive NPDES permit effluent limitations at the applicable critical flow conditions as
determined by the Department unless an exception is provided below.

(2) When the derived permit effluent limitation based on aquatic life numeric criteria is below the
practical quantitation limit for a substance, the derived permit effluent limitation shall include an
accompanying statement in the permit that the practical quantitation limit using approved analytical
methods shall be considered as being in compliance with the limit. Appropriate biological monitoring
requirements shall be incorporated into the permit to determine compliance with appropriate water quality
standards. Additionally, if naturally occurring instream concentration for a substance is higher than the
derived permit effluent limitation, the Department may establish permit effluent limitations at a level higher
than the derived limit, but no higher than the natural background concentration. In such cases, the
Department may require biological instream monitoring and/or WET testing.

(3) When the derived permit effluent limitation based on human health numeric criteria is below the
practical quantitation limit for a substance, the derived permit effluent limitation shall include an
accompanying statement in the permit that the practical quantitation limit using approved analytical
methods shall be considered as being in compliance with the limit. Additionally, if naturally occurring
instream concentration for a substance is higher than the derived permit effluent limitation, the Department
may establish permit effluent limitations at a level higher than the derived limit, but no higher than the
natural background concentration.

(4) NPDES permit effluent limitations for metals shall normally be expressed on the permits as total
recoverable metals, but the Department may utilize a federally- approved methodology to predict the
dissolved fraction, partitioning coefficient, or the bioavailable portion of metals in calculating these limits.

(5) Except as provided herein, where application of MCLs or W/O numeric criteria using annual
average flow for carcinogens, 7Q10 (or 30Q5 if provided by the applicant) for noncarcinogens, or
comparable tidal condition as determined by the Department results in permit effluent limitations more
stringent than limitations derived from other applicable human health (organism consumption only), aquatic
life, or organoleptic numeric values; MCLs or W/O shall be used in establishing permit effluent limitations
for human health protection. The Department may, after Notice of Intent included in a notice of a proposed
NPDES permit in accordance with Regulation 61-9.124.10, determine that drinking water MCLs or W/O
shall not apply to discharges to those waterbodies where there is: no potential to affect an existing or
proposed drinking water source and no state-approved source water protection area. For purposes of this
section, a proposed drinking water source is one for which a complete permit application, including plans
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and specifications for the intake, is on file with the Department at the time of consideration of an NPDES
permit application. for a discharge that will affect or has the potential to affect the drinking water source.

(6) Except as provided herein, where the Department may determine that an NPDES permitted
discharge will not cause, have reasonable potential to cause, or contribute to an exceedence of the numeric
criterion for turbidity under the following conditions:

i. The facility withdraws its surface intake water containing turbidity from the same body of water
into which the discharge is made;

ii. The facility does not significantly concentrate or contribute additional turbidity to the discharged
water;

iii. The facility does not alter the turbidity through chemical or physical means that would cause
adverse water quality impacts to occur.

(7) Site-specific permit effluent limitations and alternate criteria less stringent than those derived in
accordance with the above requirements may be derived where it is demonstrated that such limits and
criteria shall maintain the existing and classified uses, adequate opportunity for public participation in such
derivation process has occurred, and the effluent shall not cause criteria for human health to be exceeded.
Where a site- specific permit effluent limitation and alternate criterion has been derived, such derivation
shall be subject to EPA review as appropriate. Also, at a minimum, opportunity for input in derivation of a
site-specific permit effluent limitation and alternate criterion shall be provided via public notice in NPDES
permit notices.

(8) In order to protect recreational uses in freshwaters (including FW, and all types of Trout Waters)
of the State, NPDES permit effluent limitations shall be specified as indicated below:

i. Monthly Average (E. coli) 126 MPN per 100 ml
ii. Daily Maximum (E. coli) 349 MPN per 100 ml (see ¢(12) below)
iii. Shellfish protection Class SFH requirements for fecal coliform (see ¢(11)i. and

c(12)ii. below) may be specified (in addition to the limits
above) for the protection of downstream waters
(regardless of their individual classification) with shellfish

uses.
iv. Municipal separate storm For municipal separate storm sewer systems (as described
sewer systems in R.61-9.122.26.a.) compliance with the bacterial
standards shall be determined in accordance with c(13)
below.
v. Protection of upstream Permit limitations may include (in addition to the
and/or downstream waters requirements listed in ¢(8)i. and c(8)ii. above) one or more

bacterial limitations for fecal coliform, E. coli and/or
enterococci to protect both uses in the specific receiving
water body and also to protect any upstream and/or
downstream uses that may be required. If more than one
bacterial limit is required, the conditions associated with
each section below shall apply independently regardless
of the water classification at the point of discharge.
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vi. Class ORW or ONRW
protection

For Class ORW or ONRW waters, the bacterial
requirements shall be those applicable to the classification
of the waterbody immediately prior to reclassification to
either ORW or ONRW, including consideration of natural
conditions. See G.5 and G.7 for prohibitions.

(9) In order to protect recreational uses in Class SA saltwaters of the State, NPDES permit effluent
limitations shall be specified as indicated below:

i. Monthly Average
(enterococci)

35 MPN per 100 ml

ii. Daily Maximum
(enterococci)

104 MPN per 100 ml (see c(12) below)

iii. Shellfish protection

Class SFH requirements for fecal coliform (see c(11)i. and
c(2)ii. below) may be specified (in addition to the limits
above) for the protection of upstream and/or downstream
waters (regardless of

their individual classification) with shellfish uses.

iv. Municipal separate storm
sewer systems

For municipal separate storm sewer systems (as
described in R.61-9.122.26.a.) compliance with the
bacterial standards shall be determined in accordance with
¢(13) below.

v. Protection of upstream and/or
downstream waters

Permit limitations may include (in addition to the
requirements listed in ¢(9)i. and c(9)ii. above) one or more
bacterial limitations for fecal coliform, E. coli and /or
enterococci to protect both uses in the specific receiving
water body and also to protect any upstream or
downstream uses that may be required. If more than one
bacterial limit is required, the conditions associated with
each section above or below shall apply independently
regardless of the water classification at the point of
discharge.

vi. Class ORW or ONRW
protection

For Class ORW or ONRW waters, the bacterial
requirements shall be those applicable to the classification
of the waterbody immediately prior to reclassification to
either ORW or ONRW, including consideration of natural
conditions. See G.5 and G.7 for prohibitions.

(10) In order to protect recreational uses in Class SB saltwaters of the State, NPDES permit effluent
limitations shall be specified as indicated below:

i. Monthly Average
(enterococci)

35 MPN per 100 ml
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ii. Daily Maximum
(enterococci)

501 MPN per 100 ml (see c(12) below)

iii. Class SA recreational
daily maximum and/or
shellfish protection

Class SA daily maximum (see c(9)ii. above) recreational
use requirements for enterococci and/or Class SFH
requirements (see c(11)i. and c(11)ii. below) for fecal
coliform may be specified (in addition to the limits above)
for the protection of upstream and/or downstream waters
(regardless of their individual classification).

iv. Municipal separate storm
sewer systems

For municipal separate storm sewer systems (as described
in R.61-9.122.26.a.) compliance with the bacterial
standards shall be determined in accordance with c(13)
below.

v. Protection of upstream
and/or downstream waters

Permit limitations may include (in addition to the
requirements listed in ¢(10)i. and c(10)ii. above) one or
more bacterial limitations for fecal coliform, E. coli and
lor enterococci to protect both uses in the specific
receiving water body and also to protect any upstream or
downstream uses that may be required. If more than one
bacterial limit is required, the conditions associated with
each section above or below shall apply independently
regardless of the water classification at the point of
discharge.

vi. Class ORW or ONRW
protection

For Class ORW or ONRW waters, the bacterial
requirements shall be those applicable

(11) In order to protect for the consumption of shellfish, for any discharge either directly or indirectly
in Class SFH waters or in Class SA, Class SB, ORW or ONRW waters with existing and/or approved
shellfish harvesting uses as described in Section C.7, including protection of shellfish upstream and/or
downstream uses in all waters regardless of their classification, NPDES permit effluent limitations shall be
specified as indicated below:

i. For protection of shellfish
uses-Monthly Average (Fecal
coliform)

ii. For protection of shellfish
uses- Daily Maximum (Fecal
coliform)

iii. For protection of
recreational uses - Monthly
Average (enterococci)

14 MPN per 100 ml

43 MPN per 100 ml (see c(12) below)

35 MPN per 100 ml
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iv. For protection of 104 MPN per 100 ml (see c(12) below)
recreational uses-Daily
Maximum (enterococci)

v. Protection of upstream Permit limitations may include (in addition to the
and/or downstream waters requirements listed in ¢(11)i. through c(11)iv. above) one
or more bacterial limitations for fecal coliform, E. coli and
/or enterococci to protect both uses in the specific
receiving water body and also to protect any upstream or
downstream uses that may be required. If more than one
bacterial limit is required, the conditions associated with
each section above shall apply independently regardless
of the water classification at the point of discharge.

vi. Municipal separate storm For municipal separate storm sewer systems (as described

sewer systems in R.61-9.122.26.a.) compliance with the bacterial
standards shall be determined in accordance with c(13)
below.

(12) Provided the permittee verifies in writing to the Department that conditions (12)i. through (12)iv.
below have been met, the permittee would be in compliance with the daily maximum bacterial requirement.
However, nothing in this regulation precludes the Department from taking action, depending on the
individual circumstances to protect public health and/or the environment.

i. If the facility exceeds the permitted Daily Maximum bacterial limitation listed above (for E. coli,
enterococci or fecal coliform) but two (2) additional samples collected within 48 hours of the original
sample result do NOT exceed the required Daily Maximum limit; and

(A) For all waters not involving shellfish protection (regardless of the specific water
classification), the individual bacterial sample result has not exceeded 800 MPN per 100ml, and for those
waters involving shellfish protection, the individual bacterial sample result for fecal coliform has not
exceeded 200 MPN per 100ml; and

(B) There is neither an existing Consent Order nor Administrative Order associated with the
facilities operation of their disinfection system; and

(C) Either:

1. For facilities that routinely collect ten (10) bacterial samples per month (or 120 or more
samples per calendar year), there were no more than four (4) total bacteria samples exceeding the daily
maximum limit in the previous twelve (12 months); or

2. For facilities other than those listed in (C) 1. above (e.g. smaller facilities or those that do
not routinely collect 10 samples or more per month), there was no more than one (1) bacterial sample
exceeding the daily maximum limit in the previous twelve (12 months); and

ii. The permittee verifies that all disinfection equipment was fully functional, and the solids handling
system was fully functional during that monitoring period; and
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iii. Any additional bacterial sampling collected during the monthly monitoring period when the
daily maximum exceedance occurred was reasonably distributed in time while maintaining representative
sampling; and

iv. The permittee must provide sufficient laboratory data sensitivity (e.g., dilutions) to accurately
represent the effluent bacterial concentration to utilize this procedure. Effluent bacterial results reported as
greater than (>) do not meet this criteria, since the actual results are unknown.

(13) For waters of the State, where a permit has been issued pursuant to R.61-9.122.26 and R.61-
9.122.34, the Department shall consider the permittee in compliance with the established bacterial (i.e., E.
coli, enterococci, fecal coliform) criteria for recreational uses of the waterbody if the permittee is in
compliance with their permit.

(14) TMDL(s), WLA(s), and LA(s) included in currently approved freshwater fecal coliform TMDL
documents shall be converted to E. coli utilizing a translator equation established by the Department and
shall be based upon existing targets included in approved freshwater fecal coliform bacteria TMDL
documents.

(15) All effluent permit limitations which include WET shall require that the WET tests be conducted
using Ceriodaphnia dubia (C. dubia), except as stated. If the salinity of a discharge to a saline waterbody
is high enough to be toxic to C. dubia, Mysidopsis bahia (M. bahia) shall be used. If the hardness of a
waterbody is low enough to be toxic to C. dubia, then Daphnia ambugua (D. ambigua) may be used. Low
salinity discharges to saltwater may be tested using either C.dubia or M. bahia with salinity adjustment, as
determined by the Department. The Department may consider an alternative species if it can be
demonstrated that the proposed species meets the requirements of 40 CFR 136.4 and 5., as approved by
EPA. EPA test methods (40 CFR 136) for acute and chronic toxicity testing with freshwater organisms or
marine and estuarine organisms must be followed. The Department may consider an alternative method if
it can be demonstrated that the proposed method meets the requirements of 40 CFR 136, and is approved
by EPA.

d. Evaluation of ambient water quality.

(1) If the numeric criterion for toxic pollutants is lower than the analytical detection limit, the
criterion is not considered violated if the ambient concentration is below the detection limit and the instream
indigenous biological community is not adversely impacted.

(2) If the ambient concentration is higher than the numeric criterion for toxic pollutants, the criterion
is not considered violated if biological monitoring has demonstrated that the instream indigenous biological
community is not adversely impacted.

(3) Inorder to appropriately evaluate the ambient water quality for the bioavailability of the dissolved
portion of hardness dependent metals, the Department may utilize a federally- approved methodology to
predict the dissolved fraction or partitioning coefficient in determining compliance with water quality
standards established in this regulation.

(4) The assessment of fecal coliform for purposes of evaluating the shellfish harvesting use for South
Carolina’s Shellfish Management Units is conducted in accordance with provisions of S.C. Regulation 61-
47, Shellfish. R.61-47 also includes specific language describing the use of the allowable 10% exceedence
value in the shellfish program.
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(5) The assessment of enterococci for purposes of issuing swimming advisories for ocean beaches
for recreational use will be based on the single sample maximum of 104/100 ml.

(6) The assessment of enterococci and E. coli for purposes of Section 303(d) listing determinations
for recreational uses shall be based on the geometric mean with an allowable 10% exceedance, where
sufficient data exists to calculate a geometric mean. In the absence of sufficient data to calculate a
geometric mean, the assessment shall be based on the single sample maximum with an allowable 10%
exceedance.

15. The Department may require biological or other monitoring in NPDES permits to further ascertain any
bioaccumulative effects of pollutants. Such monitoring may include analyses of fish and shellfish,
macroinvertebrates, macrophytes, and/or sediments in order to assess the accumulation of pollutants in
tissues or sediments that:

a. May cause or have the potential to cause adverse impacts to the balanced indigenous aquatic
community; and

b. May cause or have the potential to cause adverse impacts to human health and/or terrestrial flora and
fauna.

16. The Department may consider other scientifically-defensible published data which are appropriate for
use in developing permit limits and evaluating water quality for constituents for which EPA has not
developed national criteria or South Carolina has no standards.

a. The Department shall apply a sensitivity factor to aquatic toxicity data unless, in the Department’s
judgment, the data represent a minimum of three appropriately sensitive species representing three
taxonomic groups (plant, macroinvertebrate, and fish).

(1) If only an acute toxicity effect concentration for a number of species for a particular pollutant is
given as an LCso, the lowest concentration should be divided by an acute-to- chronic ratio (ACR) of 10 and
a sensitivity factor of 3.3, for an acceptable instream concentration in order to protect against chronic
toxicity effects.

(2) If achronic toxicity effect concentration for a number of species for a particular pollutant is given
as a no observed effect concentration (NOEC), the lowest concentration should be divided by a sensitivity
factor of 3.3 in order to protect against chronic toxicity to the most sensitive species.

b. The Department must notify the permittee that other such data were used in developing permit limits
and provide justification for their use.

17. Tests or analytical methods to determine compliance or non-compliance with standards shall be made
in accordance with methods and procedures approved by the Department and the EPA. In making any tests
or applying analytical methods to determine compliance or non- compliance with water quality standards,
representative samples shall be collected in accordance with methods and procedures approved by the
Department and the EPA. Consideration of representative sample methods shall include the following:

a. Surface water and ground water samples shall be collected so as to permit a realistic appraisal of quality
and actual or potential damage to existing or classified water uses. For ground waters, consideration shall
be given to, but shall not be limited to, depth to water table, flow direction, and velocity. For surface waters,
time of day, flow, surface area, and depth shall be considered.

23 | Regulation 61-68

OFFICIAL COPY

Feb 18 2020



b. Biological assessment methods may be employed in appropriate situations to determine abnormal
nutrient enrichment, trophic condition, LCse, concentration of toxic substances, acceptable instream
concentrations, or acceptable effluent concentrations for maintenance of a balanced indigenous aquatic
community.

c. Temporal distribution of samples in tidally influenced waters shall cover the full range of tidal
conditions.

d. Ambient toxicity tests used for screening purposes shall be conducted using Ceriodaphnia dubia (C.
dubia), except as stated. If salinity of a waterbody is high enough to be toxic to C. dubia, Mysidopsis bahia
(M. bahia) will be used. If the hardness of a waterbody is low enough to be toxic to C. dubia, then Daphnia
ambigua (D. ambigua) may be used. The Department may consider an alternative species if it can be
demonstrated that the proposed species meets the requirements of 40 CFR.136.4 and 5, as approved by
EPA. EPA test methods (40 CFR Part 136) for acute and chronic toxicity testing with freshwater organisms
or marine and estuarine organisms must be followed. The Department may consider an alternative method
if it can be demonstrated that the proposed method meets the requirements of 40 CFR.136, and is approved
by EPA.

18. For the protection of human health, methylmercury concentration in fish or shellfish shall not exceed
0.3 mg/kg in wet weight of edible tissue.

a. NPDES permit implementation for methylmercury will require mercury monitoring, assessment and
minimization for discharges that meet the following conditions;

(1) The receiving stream is impaired for methylmercury in fish or shellfish tissue, and;
(2) The discharge or proposed discharge has consistently quantifiable levels of mercury.

b. The need for a total mercury effluent limit, for the protection of aquatic life and/or human health,
pursuant to R.61-9.122.44(d), shall be based on a reasonable potential analysis of the discharge compared
to the mercury standards for ambient waters.

19. The assessment of methylmercury in fish or shellfish for purposes of Section 303(d) listing
determinations shall be based on the Department’s Fish Consumption Advisories.

F.NARRATIVE BIOLOGICAL CRITERIA.

1. Narrative biological criteria are contained in this regulation and are described throughout the sections
where applicable. The following are general statements regarding these narrative biological criteria.

a. Narrative biological criteria in Section A.4. describe the goals of the Department to maintain and
improve all surface waters to a level that provides for the survival and propagation of a balanced indigenous
aquatic community of fauna and flora. These narrative criteria are determined by the Department based on
the condition of the waters of the State by measurements of physical, chemical, and biological
characteristics of the waters according to their classified uses.

b. Section C.10. describes narrative biological criteria relative to surface water mixing zones and

specifies requirements necessary for the protection and propagation of a balanced indigenous aquatic
community.
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c. Narrative biological criteria shall be consistent with the objective of maintaining and improving all
surface waters to a level that provides for the survival and propagation of a balanced indigenous aquatic
community of fauna and flora attainable in waters of the State; and in all cases shall protect against
degradation of the highest existing or classified uses or biological conditions in compliance with the
antidegradation rules contained in this regulation. Section D.1.a. describes narrative biological criteria
relative to activities in Outstanding National Resource Waters, Outstanding Resource Waters and Shellfish
Harvesting Waters.

d. In order to determine the biological quality of the waters of the State, it is necessary that the biological
component be assessed by comparison to a reference condition(s) based upon similar hydrologic and
watershed characteristics that represent the optimum natural condition for that system. Such reference
condition(s) or reaches of waterbodies shall be those observed to support the greatest variety and abundance
of aquatic life in the region as is expected to be or would be with a minimal amount of disturbance from
anthropogenic sources. Impacts from urbanization and agriculture should be minimal and natural vegetation
should dominate the land cover. There should also be an appropriate diversity of substrate. Reference
condition(s) shall be determined by consistent sampling and reliable measures of selected indicative
communities of flora and fauna as established by the Department and may be used in conjunction with
acceptable physical, chemical, and microbial water quality measurements and records judged to be
appropriate for this purpose. Narrative biological criteria relative to activities in all waters are described in
Section E.

e. In the Class Descriptions, Designations, and Specific Standards for Surface Waters Section, all water
use classifications protect for a balanced indigenous aquatic community of fauna and flora. In addition,
Trout Natural and Trout Put, Grow, and Take classifications protect for reproducing trout populations and
stocked trout populations, respectively.

2. [Reserved].

G. CLASS DESCRIPTIONS, DESIGNATIONS, AND SPECIFIC STANDARDS FOR SURFACE
WATERS.

1. All surface waters of the State, except as discussed in Section C., shall be identified within one of the
classes described below. The Department may determine in accordance with Section 312 of the Clean Water
Act that for some waterbodies (or portions of waterbodies), the designation of No Discharge Zone (NDZ)
for Marine Sanitation Devices (MSDs) shall be enacted with application of the existing classified standards
of the waterbody. Those waters classified by name shall be listed in Regulation 61-69 along with the NDZ
designation, if applicable.

2. Where a surface water body is tributary to waters of a higher class, the quality of the water in the tributary
shall be protected to maintain the standards of the higher classified receiving water.

3. For items not listed in each class, criteria published pursuant to Sections 304(a) and 307(a) of the Federal
Clean Water Act or other documents shall be used as guides to determine conditions which protect water
uses. Many of these criteria are listed in the appendix to this regulation. For consideration of natural
conditions, refer to Sections: C.9., D.4., E.12., E.14.c.(2), E.14.c.(3), F.4d., G.4., G.6., and G.9. For the
following numeric criteria for turbidity (with the exception of Outstanding National Resource Waters,
Outstanding Resource Waters, Trout waters, and Shellfish Harvesting Waters), compliance with these
turbidity criteria may be considered to be met as long as the waterbody supports a balanced indigenous
aquatic community when land management activities employ Best Management Practices (BMPs). For
consideration, BMPs must be in full compliance with all specifications governing the proper design,
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installation, operation and maintenance of such BMPs and all applicable permit conditions and
requirements must be met.

4. Outstanding National Resource Waters (ONRW) are freshwaters or saltwaters which constitute an
outstanding national recreational or ecological resource.

Quality Standards for Outstanding National Resource Waters

ITEMS STANDARDS

a. Color, dissolved Water quality conditions shall be maintained and

oxygen, fecal coliform protected to the extent of the Department’s statutory

enterococci, E. coli, pH, authority. Numeric and narrative criteria for Class ONRW

temperature, turbidity, and | shall be those applicable to the classification of the

other parameters. waterbody immediately prior to reclassification to Class
ONRW, including consideration of natural conditions.

5. In order to maintain the existing quality of Class ONRW waters the following additional standards apply:

ITEMS STANDARDS
a. Discharge from None allowed.
domestic, industrial, or
agricultural waste treatment
facilities; aquaculture; open
water dredged spoil disposal.
b. Stormwater, and other None allowed.
nonpoint source runoff,
including that from
agricultural uses, or permitted
discharge from aquatic farms,
concentrated aquatic animal
production facilities, and
uncontaminated groundwater
from mining.

c¢. Dumping or disposal of None allowed.
garbage, cinders, ashes, oils,
sludge, or other refuse.

d. Activities or discharges Allowed if there shall be no measurable impact on the
from waste treatment facilities| downstream ONRW consistent with antidegradation rules.
in waters upstream or
tributary to ONRW waters.

6. Outstanding Resource Waters (ORW) are freshwaters or saltwaters which constitute an outstanding
recreational or ecological resource or those freshwaters suitable as a source for drinking water supply
purposes with treatment levels specified by the Department.
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Quality Standards for Outstanding Resource Waters

ITEMS STANDARDS

a. Color, dissolved Water quality conditions shall be maintained and

oxygen, fecal coliform protected to the extent of the Department’s statutory

enterococci, E. coli, pH, authority. Numeric and narrative criteria for Class

temperature, turbidity, ORW shall be those applicable to the classification of

and other parameters. the waterbody immediately prior to reclassification to
Class ORW, including consideration of natural
conditions.

7. In order to maintain the existing quality of Class ORW waters the following additional standards apply:

ITEMS STANDARDS
a. Discharge from None allowed.
domestic, industrial,
agricultural waste treatment
facilities; aquaculture; open
water dredged spoil

disposal.

b. Stormwater, and other Allowed if water quality necessary for existing and
nonpoint source runoff, classified uses shall be maintained and protected consistent
including that from with antidegradation rules.

agricultural uses, or
permitted discharge from
aquatic farms, concentrated
aquatic animal production
facilities, and
uncontaminated
groundwater from mining.

c. Dumping or disposal of | None allowed.
garbage, cinders, ashes,
oils, sludge, or other refuse.

d. Activities or discharges | Allowed if water quality necessary for existing and

from waste treatment classified uses shall be maintained and protected consistent
facilities in waters upstream| with antidegradation rules.

or tributary to ORW waters.

8. Trout Waters. The State recognizes three types of trout waters: Natural; Put, Grow, and Take; and Put
and Take.

a. Natural (TN) are freshwaters suitable for supporting reproducing trout populations and a cold water
balanced indigenous aquatic community of fauna and flora. Also suitable for primary and secondary contact
recreation and as a source for drinking water supply after conventional treatment in accordance with the
requirements of the Department. Suitable for fishing and the survival and propagation of a balanced
indigenous aquatic community of fauna and flora. Suitable also for industrial and agricultural uses.
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b. Put, Grow, and Take (TPGT) are freshwaters suitable for supporting growth of stocked trout
populations and a balanced indigenous aquatic community of fauna and flora. Also suitable for primary and
secondary contact recreation and as a source for drinking water supply after conventional treatment in
accordance with the requirements of the Department. Suitable for fishing and the survival and propagation
of a balanced indigenous aquatic community of fauna and flora. Suitable also for industrial and agricultural
uses.

c. Put and Take (TPT) are freshwaters suitable for primary and secondary contact recreation and as a
source for drinking water supply after conventional treatment in accordance with the requirements of the
Department. Suitable for fishing and the survival and propagation of a balanced indigenous aquatic
community of fauna and flora. Suitable also for industrial and agricultural uses. The standards of
Freshwaters classification protect these uses.

9. The standards below protect the uses of Natural and Put, Grow, and Take trout waters.

Quiality Standards for Trout Waters
ITEMS STANDARDS
a. Garbage, cinders, None allowed.
ashes, oils, sludge, or
other refuse

b. Treated wastes, toxic
wastes, deleterious
substances, colored or
other wastes except those
given in a. above.

None alone or in combination with other substances or
wastes in sufficient amounts to be injurious to reproducing
trout populations in natural waters or stocked populations in
put, grow, and take waters or in any manner adversely
affecting the taste, color, odor, or sanitary condition thereof
or impairing the waters for any other best usage as
determined for the specific waters which are assigned to this
class.

c. Toxic pollutants listed
in the appendix.

As prescribed in Section E of this regulation.

d. Stormwater, and other
nonpoint source runoff,
including that from
agricultural uses, or
permitted discharge from
aquatic farms,
concentrated aquatic
animal production
facilities, and
uncontaminated
groundwater from
mining.

Allowed if water quality necessary for existing and
classified uses shall be maintained and protected consistent
with antidegradation rules.

e. Dissolved oxygen.

Not less than 6 mg/I.

f. E. coli

Not to exceed a geometric mean of 126/100 ml based on at
least four samples collected from a given sampling site over
a 30 day period, nor shall a single sample maximum exceed
349/100 ml.
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g. pH. Between 6.0 and 8.0.

h. Temperature. Not to vary from levels existing under natural

conditions, unless determined that some other
temperature shall protect the classified uses.

Not to exceed 10 Nephelometric Turbidity Units (NTUs) or
10% above natural conditions, provided uses are
maintained.

i. Turbidity.

10. Freshwaters (FW) are freshwaters suitable for primary and secondary contact recreation and as a
source for drinking water supply after conventional treatment in accordance with the requirements of the
Department. Suitable for fishing and the survival and propagation of a balanced indigenous aquatic
community of fauna and flora. Suitable also for industrial and agricultural uses.

OFFICIAL COPY

Quiality Standards for Freshwaters

ITEMS

STANDARDS

a. Garbage, cinders,
ashes, oils, sludge, or
other refuse

None allowed.

b. Treated wastes, toxic
wastes, deleterious
substances, colored or
other wastes except those
given in a. above.

None alone or in combination with other substances or
wastes in sufficient amounts to make the waters unsafe or
unsuitable for primary contact recreation or to impair the
waters for any other best usage as determined for the
specific waters which are assigned to this class.

c. Toxic pollutants listed
in the appendix.

As prescribed in Section E of this regulation.

d. Stormwater, and other
nonpoint source runoff,
including that from
agricultural uses, or
permitted discharge from
aquatic farms,
concentrated aquatic
animal production
facilities, and
uncontaminated
groundwater from
mining.

Allowed if water quality necessary for existing and
classified uses shall be maintained and protected consistent
with antidegradation rules.

e. Dissolved oxygen.

Daily average not less than 5.0 mg/Il with a low of 4.0
mg/1.

f. E. coli Not to exceed a geometric mean of 126/100 ml based on at
least four samples collected from a given sampling site over
a 30 day period, nor shall a single sample maximum exceed
349/100 ml.

g. pH. Between 6.0 and 8.5.

h. Temperature.

As prescribed in E.12. of this regulation.
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i. Turbidity. Not to exceed 50 NTUs provided existing uses are

Except for Lakes. maintained.

Lakes only. Not to exceed 25 NTUs provided existing uses are
maintained.

11. Shellfish Harvesting Waters (SFH) are tidal saltwaters protected for shellfish harvesting and uses
listed in Class SA and Class SB. Suitable for primary and secondary contact recreation, crabbing, and
fishing. Also suitable for the survival and propagation of a balanced indigenous aquatic community of
marine fauna and flora.

OFFICIAL COPY

Quality Standards for Shellfish Harvesting Waters

ITEMS

STANDARDS

a. Garbage, cinders,
ashes, oils, sludge, or
other refuse

None allowed.

b. Treated wastes, toxic
wastes, deleterious
substances, colored or
other wastes except those
given in a. above.

None alone or in combination with other substances or
wastes in sufficient amounts to adversely affect the taste,
color, odor, or sanitary condition of clams, mussels, or
oysters for human consumption; or to impair the waters for
any best usage as determined for the specific waters which
are assigned to this class.

c. Toxic pollutants listed
in the appendix.

As prescribed in Section E of this regulation.

d. Stormwater, and other
nonpoint source runoff,
including that from
agricultural uses, or
permitted discharge from
aquatic farms, and
concentrated aquatic
animal production
facilities.

Allowed if water quality necessary for existing and
classified uses shall be maintained and protected consistent
with antidegradation rules.

e. Dissolved oxygen.

Daily average not less than 5.0 mg/Il with a low of 4
mg/l.

f. Fecal coliform.

Not to exceed an MPN fecal coliform geometric mean of
14/100 ml; nor shall the samples exceed an MPN
of 43/100 ml.

g. Enterococci.

Not to exceed a geometric mean of 35/100 ml based on at
least four samples collected from a given sampling site over
a 30 day period; nor shall a single sample maximum exceed
104/100 ml. Additionally, for beach monitoring and
notification activities for CWA Section 406 only, samples
shall not exceed a single sample maximum of 104/100 ml.
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h. pH. Shall not vary more than 3/10 of a pH unit above or below
that of effluent-free waters in the same geological area
having a similar total alkalinity and temperature, but not
lower than 6.5 or above 8.5.

i. Temperature. As prescribed in E.12. of this regulation.

J- Turbidity. Not to exceed 25 (NTUSs) provided existing uses are

maintained.

k. The Department may designate prohibited areas where shellfish harvesting for market purposes or
human consumption shall not be allowed, consistent with the antidegradation rule, Section D.1.a. of this
regulation.

12. Class SA are tidal saltwaters suitable for primary and secondary contact recreation, crabbing, and
fishing, except harvesting of clams, mussels, or oysters for market purposes or human consumption and
uses listed in Class SB. Also suitable for the survival and propagation of a balanced indigenous aquatic
community of marine fauna and flora.

Quiality Standards for Class SA Waters
ITEMS STANDARDS
a. Garbage, cinders, | None allowed.
ashes, oils, sludge, or
other refuse.

b. Treated wastes, toxic
wastes, deleterious
substances, colored or other
wastes except those given
in a. above.

None alone or in combination with other substances or
wastes in sufficient amounts to make the waters unsafe or
unsuitable for primary contact recreation or to impair the
waters for any other best usage as determined for the
specific waters which are assigned to this class.

c. Toxic pollutants listed
in the appendix.

As prescribed in Section E of this regulation.

d. Stormwater, and other
nonpoint source runoff,
including that from
agricultural uses, or
permitted discharge from

aquatic farms, and
concentrated aquatic
animal production
facilities.

Allowed if water quality necessary for existing and
classified uses shall be maintained and protected consistent
with antidegradation rules.

e. Dissolved oxygen.

Daily average not less than 5.0 mg/1 with a low of
4.0 mg/1.
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Not to exceed a geometric mean of 35/100 ml based on at
least four samples collected from a given sampling site over
a 30 day period; nor shall a single sample maximum exceed
104/100 ml. Additionally, for beach monitoring and
notification activities for CWA Section 406 only, samples
shall not exceed a single sample maximum of 104/100 ml.

f. Enterococci.

g. pH. Shall not vary more than one-half of a pH unit above

or below that of effluent-free waters in the same
geological area having a similar total salinity, alkalinity and
temperature, but not lower than 6.5 or above 8.5.

As prescribed in E.12. of this regulation.

h. Temperature.

i. Turbidity. Not to exceed 25 NTUs provided existing uses are

maintained.

j. The Department shall protect existing shellfish harvesting uses found in Class SA waters consistent
with the antidegradation rule, Section D.l.a. of this regulation and shall establish permit limits in
accordance with Section E.14.¢(8), (9), (10), and (11) and Section G.11.f. of this regulation.

13. Class SB are tidal saltwaters suitable for primary and secondary contact recreation, crabbing, and
fishing, except harvesting of clams, mussels, or oysters for market purposes or human consumption or
human consumption. Also suitable for the survival and propagation of a balanced indigenous aquatic
community of marine fauna and flora.

Quiality Standards for Class SB Waters
ITEMS STANDARDS
a. Garbage, cinders, | None allowed.
ashes, oils, sludge, or
other refuse

b. Treated wastes, toxic
wastes, deleterious
substances, colored or other
wastes except those given
in a. above.

None alone or in combination with other substances or
wastes in sufficient amounts to make the waters unsafe or
unsuitable for primary contact recreation or to impair the
waters for any other best usage as determined for the
specific waters which are assigned to this class.

c. Toxic pollutants listed
in the appendix.

As prescribed in Section E of this regulation.

d. Stormwater, and other
nonpoint source runoff,
including that from
agricultural uses, or
permitted discharge from

aquatic farms, and
concentrated aquatic
animal production
facilities.

Allowed if water quality necessary for existing and
classified uses shall be maintained and protected consistent
with antidegradation rules.
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e. Dissolved oxygen. Not less than 4.0 mg/1.

f. Enterococci. Not to exceed a geometric mean of 35/100 ml based on at
least four samples collected from a given sampling site over
a 30 day period; nor shall a single sample maximum exceed
501/100 ml. Additionally, for beach monitoring and
notification activities for CWA Section 406 only, samples
shall not exceed a single sample maximum of 501/100 ml.

g. pH. Shall not vary more than one-half of a pH unit above or
below that of effluent-free waters in the same geological
area having a similar total salinity, alkalinity and
temperature, but not lower than 6.5 or above 8.5.

h. Temperature. As prescribed in E.12. of this regulation.
i. Turbidity. Not to exceed 25 NTUs provided existing uses are
maintained.

j- The Department shall protect existing shellfish harvesting uses found in Class SB waters consistent
with the antidegradation rule, Section D.l.a. of this regulation and shall establish permit limits in
accordance with Section E.14.¢(8), (9), (10), and (11) and Section G.11.f. of this regulation.

H. CLASS DESCRIPTIONS AND SPECIFIC STANDARDS FOR GROUND WATERS.

1. All ground waters of the State, except within mixing zones, shall be identified within one of the classes
described below.

2. It is the policy of the Department to maintain the quality of ground water consistent with the highest
potential uses. Most South Carolina ground water is presently suitable for drinking water without treatment
and the State relies heavily upon ground water for drinking water. For this reason, all South Carolina ground
water is classified Class GB effective on June 28, 1985.

3. The Department recognizes that Class GB may not be suitable for some ground water. Class GA is
established for exceptionally valuable ground water and Class GC is established for ground water with little
potential as an underground source of drinking water.

4. In keeping with this policy the Department declares that effective June 28, 1985, all ground waters of the
State shall be protected to a quality consistent with the use associated with the classes described herein.
Further, the Department may require the owner or operator of a contaminated site to restore the ground
water quality to a level that maintains and supports the existing and classified uses (except classified uses
within mixing zones, as described in this regulation). For purposes of this section, the term operator means
any person in control of, or having responsibility for, the operation of on-site activities or property and
owner means a person or a previous person who has assumed legal ownership of a property through the
provisions of a contract of sale or other legally binding transfer of ownership. The term owner also means
any person who owned, operated, or otherwise controlled activities at such site before the title or control of
which was conveyed to a unit of State or local government due to bankruptcy, foreclosure, tax delinquency,
abandonment, or similar means. However, nothing in this section shall be construed to supersede specific
statutory or regulatory provision that relieves owners or operators of certain contaminated sites from
liability for restoration of groundwater, including, without limitation, S.C. Code '44-2-80 (b) and (c). The
term does not include a unit of State or local government which acquired ownership or control involuntarily
through bankruptcy, tax delinquency, abandonment, or other circumstances in which the government
involuntarily acquires title by virtue of its function as sovereign. The exclusion provided under this
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paragraph shall not apply to any State or local government which has caused or contributed to the release
or threatened release of a contaminant from the site, and such a State or local government shall be subject
to these provisions in the same manner and to the same extent, both procedurally and substantively, as any
nongovernmental entity.

5. A ground water monitoring program approved by the Department may be required for any existing or
proposed disposal system or other activities to determine the ground water quality affected by such systems
or activities. Such monitoring program may be required through the Department’s permitting and
certification programs.

6. Those ground waters which are classified Class GA or Class GC after petition and proper administrative
procedures other than Class GB shall be described by location and listed in Regulation 61-69.

7. Class GA are those ground waters that are highly vulnerable to contamination because of the hydrological
characteristics of the areas under which they occur and that are also characterized by either of the following
two factors:

a. Irreplaceable, in that no reasonable alternative source of drinking water is available to substantial
populations; or

b. Ecologically vital, in that the ground water provides the base flow for a particularly sensitive ecological
system that, if polluted, would destroy a unique habitat.

8. The standards below protect these ground waters:

Quality Standards for Class GA Ground Waters
ITEMS STANDARDS
a. Treated wastes, toxic None allowed.
wastes, deleterious
substances, or constituents
thereof.

9. Class GB. All ground waters of the State, unless classified otherwise, which meet the definition of
underground sources of drinking water (USDW) as defined in Section B.

Quality Standards for Class GB Ground Waters

ITEMS STANDARDS

a. Inorganic chemicals. Maximum contaminated levels as set forth in R.61-
58, State Primary Drinking Water Regulations.

b. Organic chemicals. Maximum contaminated levels as set forth in R.61-

58, State Primary Drinking Water Regulations.

c. Man-made radionuclides, | Not to exceed concentrations or amounts such as to
priority pollutant volatile interfere with the use actual or intended, as determined by
organic compounds, the Department.

herbicides, polychlorinated
biphenyls, and other synthetic
organic compounds not
specified above, treated
wastes, thermal wastes,
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colored wastes or other wastes
of constituents thereof.

10. Class GC are those ground waters not considered potential sources of drinking water and of limited
beneficial use, i.e., ground waters that exceed a concentration of 10,000 mg/I total dissolved solids or are
otherwise contaminated beyond levels that allow cleanup using methods reasonably employed in public
water system treatment. These ground waters also must not migrate to Class GA or Class GB ground waters
or have a discharge to surface water that could cause degradation.

Quality Standards for Class GC Ground Waters
ITEMS STANDARDS
a. Treated wastes, toxic None which interfere with any existing use of an
wastes, deleterious underground source of drinking water.
substances, or constituents
thereof.

I. SEVERABILITY.

Should any section, paragraph, or other part of this regulation be declared invalid for any reason, the
remainder shall not be affected.
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APPENDIX: WATER QUALITY NUMERIC CRITERIA FOR THE PROTECTION OF AQUATIC LIFE AND HUMAN HEALTH

L COPY

This appendix contains three charts (priority pollutants, nonpriority pollutants, and organoleptic effects) of numeric criteria for the protection of human health and aquatig
life. The appendix also contains three attachments which address hardness conversions and application of ammonia criteria. Footnotes specific to each chart follow thgy
chart. General footnotes pertaining to all are at the end of the charts prior to the attachments. The numeric criteria developed and published by EPA are hereby incorporatefi

into this regulation. Please refer to the text of the regulation for other general information and specifications in applying these numeric criteria. '-0'-
PRIORITY TOXIC POLLUTANTS
Freshwater Aquatic Life Saltwater Aquatic Life Human Health
. CAS FR Cite/
Priority Pollutant Number For Consumption of: Source b~
CMC ccc CMC ccc =]
(Hg/L) (Hg/L) (Hg/L) (Hg/L) Water & Organism  MCL N
Organism Only E
(hg/L) (Hg/L) (g/L) ~
640 |E
. 7440360 5.6 6 65FR66443
1 Antimony B, ee B.ee ee SDWA
65FR31682
: 340 150 69 36 10 10 10
2 Arsenic 7440382 57FR60848
A D, K A D, K ADY ADY C C C SDWA
i 4 65FR31682
3 Beryllium 7440417 I ee 1, ee ee SDWA
- 0.53 0.10 43 9.3 5 65FR31682
4 Cadmium 7440439 D.E K DE K DY DY J,ee J,ee ce SDWA
580 28 100 EPA820/B-96-001
|
5a | Chromium Il 16065831 | p e k 5.E K ) ee ) ee i 65FR31682 SDWA
) 16 11 1,100 50 100 Total 65FR31682
5b Chromium VI 18540299 D, K D, K DY DY J, ee J, ee ce SDWA
38 2.9 5.8 3.7 1,300 65FR31682
6 Copper 7440508 D,E K zI D,EKZI D,Z Y, cc D,Z Y, cc T ee
65FR31682
7 Lead 7439921 |14 0.54 220 8.5
D,E,Y D,E,Y D,Y D,Y
1.6 0.91 2.1 1.1 0.050 0.051 2 65FR31682
8 Mercury 7439976 | p K, dd D, K, dd D, bb, dd D, bb, dd B, ee B, ee ce SDWA
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. 150 16 75 8.3 610 4, 600 65FR31682
9 Nickel 7440020 D, E K D, E K DY D,Y B, ee B, ee
5.0 290 71 170 4,200 50 0oFR31082
10| Selenium 7782492 | LS 5 D,z D, Ziee e e Qor Rooas
11 Silver 7440224 g:?ge %-% 65FR31682
12 | Thallium 7440280 0.24 0.47 2 OgFRTo10
. 37 37 95 86 7,400 26,000 65FR31682
13 Zinc 7440666 | p g k D,E K D, Y DY T, ee T, ee 65FR66443 ﬁ
EPA820/B-96-001 ~
57FR60848
14 | Cyanide 57125 | 22, >2 L, L, w w 200 68FR75510 2
’ ’ ’ ' ' ’ SDWA o
QD
15 Asbestos 1332214 Zergllllon fibers/L 57FR60848 'R
L 0.046 30 State Standard
16 | 2,3,7,8-TCDD (Dioxin) | 1746016 o o ppa SPaRd SDWA
. 3 3 6 9 74FR27535
17 Acrolein 107028 ee, NN ee, nn 74FR46587
18 Acrylonitrile 107131 g:OCE’l 2:205 65FR66443
19 Benzene 71432 2.2 51 IRIS 01/19/00
B,C B, C 65FR66443 SDWA
20 | Bromate 15541454 1o SDWA
4.3 140 80 Total THMs 65FR66443
21 Bromoform 75252 B.C B.C c SDWA
22 Bromoacetic acid 79083 g?m;l];mal HAAS SDWA
. 0.23 1.6 5 65FR66443
23 Carbon Tetrachloride 56235 B C B.C C SDWA
24 | Chlorite 67481 100 SDWA
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130, 1,600 100 68FR75510
25 Chlorobenzene 108907 Tee T ee T ee SDWA
0.40 13 80 Total THMs 65FR66443
26 Chlorodibromomethane | 124481 B.C B.C p SDWA
5.7 470 80 Total THMs 62FR42160
27 Chloroform 67663 B, C, hh B, C, hh c SDWA
28 Dibromoacetic acid 631641 g?meOta' HAAS SDWA
29 Dichloroacetic acid 79436 2%"“‘ HAAS SDWA
. 0.55 17 80 Total THM 65FR66443
30 Dichlorobromomethane | 75274 B C B.C C a s SDWA
. 0.38 37 5 65FR66443
31 1, 2-Dichloroethane 107062 B.C B,C c SDWA
32 1, 1-Dichloroethylene 75354 330 7,100 7 68FR75510
SDWA
ee ee C
33 1, 2-Dichloropropane 78875 0.50 15 65FR66443
SDWA
B, C B, C C
34 1, 3-Dichloropropene 542756 0.34 21 68FR75510
ee ee
530 2,100 700 68FR75510
35 Ethylbenzene 100414 ce co ce SDWA
47 1,500 65FR66443
36 Methyl Bromide 74839 B ee B e
5 65FR66443
37 | Methylene Chioride 75092 48 9 2 SOWA
38 Monochloroacetic acid 79118 gOm;l;otal HAAS SDWA
1, 1, 2, 2- 0.17 4.0 65FR66443
39 Tetrachloroethane 79345 B,C B.C
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3.3 5 65FR66443
40 Tetrachloroethylene 127184 2'69 c c SDWA
1,300 15,000 1000 68FR75510
41 Toluene 108883 o e e SDWA
1’2_Trans_ 140 10,000 100 68FR75510
42 Dichloroethylene 156605 e ¢ ¢ SDWA
43 Trichloroacetic acid 79039 gom;ll;otal HAAS SDWA
. 200 65FR31682
44 1, 1, 1-Trichloroethane 71556 Jee J,ee ce SDWA
. 16 5 65FR66443
45 | 1,1, 2-Trichloroethane | 79005 059 B.C c SDWA
. 30 5 65FR66443
46 Trichloroethylene 79016 2'5 c c SDWA
) ) 24 2 68FR75510
47 Vinyl Chloride 75014 8;025 kk c SDWA
150 65FR66443
48 | 2-Chlorophenol 95578 & BT ce
290 65FR66443
49 | 2, 4-Dichlorophenol 120832 . B.T.c0
FR6644
50 | 2, 4-Dimethylphenol 105679 380 5 e 0oFRob443
2-Methyl- 4, 6- 13 280 65FR66443
51 Dinitrophenol 534521 ee ee
. 5,300 65FR66443
52 2, 4-Dinitrophenol 51285 ggee B, ee
19 15 13 7.9 0.27 3.0 1 oaliven
- : : 65FR66443
53 Pentachlorophenol 87865 F K F, K Y Y B, C B,C, H c SDWA
10,000 860,000 T4FR27535
54 Phenol 108952 T, ee, nn T, ee nn 74FR46587
24 65FR66443
55 | 2,4, 6-Trichlorophenol | 88062 14 Bc
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O
670 990 65FR66443 o
56 Acenaphthene 83329 B, T, ee B, T, ee -l
<
O
8,300 40,000 65FR66443 ™
57 Anthracene 120127 B, ee B, ee T8
O
0.000086 0.00020 65FR66443
58 Benzidine 92875 B,C B,C
0.0038 0.018 65FR66443 =
59 Benzo (a) Anthracene 56553 B,C B,C g
£l
0.0038 0.018 0.2 65FR66443 «©
60 Benzo (a) Pyrene 50328 B C B,C C SDWA ;
Q
0.018 65FR66443
61 Benzo (b) Fluoranthene 205992 g'%038 B.C L
.01 FR6644
62 | Benzo (k) Fluoranthene | 207089 0.0038 228 65FR66443
. FR6644
63 | Bis-2-Chloroethyl Ether | 111444 0.030 053 6oFR00443
Bis-2-Chloroisopropyl 1,400 65,000 65FR66443
64 Ether 108601 Bl ee B, ee
Bi-s2-Ethylhexyl v v v v 1.2 2.2 6 65FR66443
65 | Phthalate (DEHP) 117817 B.C B.C c SDWA
66 Butylbenzene Phthalate 85687 : : : : é:56(6)0 éZZ(e)O 65FR66443
67 | 2-Chloronaphthalene 91587 1,000 1,600 65FR66443
68 Chrysene 218019 0.0038 0.018 65FR66443
B C B, C
69 Dibenzo(a,h)Anthracene | 53703 0.0038 0.018 65FR66443
B, C B, C

40 | Regulation 61-68



OFFICIAL COPY

70 1, 2-Dichlorobenzene 95501 ;120 ;Le’SOO SeOO 2%5515510
71 1, 3-Dichlorobenzene 541731 3620 3660 65FR66443
72 | 1, 4-Dichlorobenzene 106467 63 190 I S%FVTA%N
73 3, 3’-Dichlorobenzidine 91941 g.OC21 g.()CZS 65FR66443
74 | Diethyl Phthalate 84662 : " " ; 17,000 44,000 65FR66443 ~
i i -}
(1]
75 | Dimethyl Phthalate 13113 | " " " " 270,000 1,100,000 64FR66443 ©
y B, ee B, ee -
S
; ii ii i ii 2,000 4,500 65FR66443
76 Di-n-butyl Phthalate 84742 B eo B ee '
77 2, 4-Dinitrotoluene 121142 011 34 65FR66443
; ; 0.036 0.20 65FR66443
78 1, 2-Diphenylhydrazine 122667 B.C B.C
130 140 65FR66443
79 Fluoranthene 206440 B e B ee
80 Fluorene 86737 1,100 5,300 65FR66443
B, ee B, ee
81 Hexachlorobenzene 118741 0.00028 0.00029 1 65FR66443 SDWA
B,C B,C C
82 Hexachlorobutadiene 87683 0.44 18 65FR66443
B,C B,C
Hexachlorocyclo- 40 1100 50 68FR75510
83 pentadiene 7474 T, ee T, ee ee SDWA
84 Hexachloroethane 67721 é‘:': g% 65FR66443
85 Indeno 1,2,3(cd) Pyrene | 193395 0.0038 0.018 65FR66443
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86 Isophorone 78591 g5c 268 65FR66443 1
<
: 17 690 65FR66443 O
87 Nitrob 98953 —
itrobenzene B.ee BLH, T, ee =
L
88 N-Nitrosodimethylamine | 62759 g.((J:0069 g% 65FR66443 O
89 N-Nltroso_dl-n- 621647 0.0050 0.51 65FR66443
Propylamine B,C B,C
o
90 N-Nitrosodiphenylamine | 86306 g?’c g% 65FR66443 ol
: : ]
od
830 4,000 65FR66443 o
91 Pyrene 129000 B ee B e —
L
92 1,2, 4-Trichlorobenzene | 120821 35 70 70 68FR75510 SDWA IE
ee ee ee
93 Aldrin 309002 ]B0 L3 0.000049 0.000050 65FR31682
G, X G, X B,C B,C B5FR66443
94 alpha-BHC 319846 0.0026 0.0049 65FR66443
B, C B, C
95 beta-BHC 319857 0.0091 0.017 65FR66443
B C B, C
65FR31682
. 0.95 0.16 0.98 1.8 0.2 68FR75510
96 gamma-BHC (Lindane) 58899 K G ce co c SDWA
65FR31682
2.4 0.0043 0.09 0.004 0.00080 0.00081 2 65FR66443
97 Chlordane 57749 G G X G G X B.C B.C c SDWA
S 11 0.001 0.13 0.001 0.00022 0.00022 65FR31682
% | 4,4-DDT 50293 G, g9 G, X, g9 G g9 G, X, g B.C B.C 65FR66443
99 4, 4-DDE 72559 g.OcOOZZ g.OcOOZZ 65FR66443
100 | 4.4'-DDD 79548 0.00031 0.00031 65FR66443
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O
101 Dieldri 60571 0.24 0.056 0.71 0.0019 0.000052 0.000054 65FR31682 o
ieldrin K K N G G, X B,C B.C 65FR66443 -1
-
102 0.22 0.056 0.034 0.0087 62 89 65FR31682 O
alpha-Endosulfan 959988 G.W G.W G W G.W B, ee B e 65ER66443 ™
TR
103 beta-Endosulfan 33213659 | 0.22 0.056 0.034 0.0087 62 89 65FR31682 o
G, W G, W G, W G, W B, ee B, ee 65FR66443
104 Endosulfan Sulfate 1031078 gie g?ee gggggégig
~
. 0.086 0.036 0.037 0.0023 0.059 0.060 2 68FR75510
105 Endrin 72208 K KN G G. X ce co ce SDWA 8
0.29 0.30 65FR66443 -
106 Endrin Aldehyde 7421934 B. e BLH ee A
65FR31682 IE
0.52 0.0038 0.053 0.0036 0.000079 0.000079 0.4 65FR66443
107 Heptachlor 76448 G G X G G X BC BC e SDWA
65FR31682
. 0.52 0.0038 0.053 0.0036 0.000039 0.0000398, 0.2 65FR66443
108 Heptachlor Epoxide 1024573 G U G.U. X G U G.U. X B C c c SDWA
65FR31682
109 Polychlorinated _ 0.014 0.03 0.000064 0.000064 0.5 65FR66443
Biphenyls PCBs M, X M, X B,C,M B,C,M c SDWA
65FR31682
110 0.0002 0.21 0.0002 0.00028 0.00028 3 65FR66443
Toxaphene 8001352 0.73 % % B.C B.C c SDWA
Footnotes:
A This water quality criterion was derived from data for arsenic (I11), but is applied here to total arsenic, which might imply that arsenic (I11) and arsenic (V) are equally toxic to

aquatic life and that their toxicities are additive. In the arsenic criteria document (EPA 440/5-84-033, January 1985), Species Mean Acute Values are given for both arsenic
(111 and arsenic (V) for five species and the ratios of the SMAVs for each species range from 0.6 to 1.7. Chronic values are available for both arsenic (I11) and arsenic (V) for
one species; for the fathead minnow, the chronic value for arsenic (V) is 0.29 times the chronic value for arsenic (111). No data are known to be available concerning whether
the toxicities of the forms of arsenic to aquatic organisms are additive.

This criterion has been revised to reflect The Environmental Protection Agency’s q1* or RfD, as contained in the Integrated Risk Information System (IRIS) as of May 17,
2002. The fish tissue bioconcentration factor (BCF) from the 1980 Ambient Water Quality Criteria document was retained in each case.

This criterion is based on carcinogenicity of 10-risk. As prescribed in Section E of this regulation, application of this criterion for permit effluent limitations requires the use
annual average flow or comparable tidal condition as determined by the Department.

Freshwater and saltwater criteria for metals are expressed in terms of total recoverable metals. As allowed in Section E of this regulation, these criteria may be expressed as
dissolved metal for the purposes of deriving permit effluent limitations. The dissolved metal water quality criteria value may be calculated by using these 304(a) aquatic life
criteria expressed in terms of total recoverable metal, and multiplying it by a conversion factor (CF). The term “Conversion Factor” (CF) represents the conversion factor for
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converting a metal criterion expressed as the total recoverable fraction in the water column to a criterion expressed as the dissolved fraction in the water column. (Conversion
Factors for saltwater CCCs are not currently available. Conversion factors derived for saltwater CMCs have been used for both saltwater CMCs and CCCs). See “Office of
Water Policy and Technical Guidance on Interpretation and Implementation of Aquatic Life Metals Criteria”, October 1, 1993, by Martha G. Prothro, Acting Assistant
Administrator for Water, available from the Water Resource center, USEPA, 401 M St., SW, mail code RC4100, Washington, DC 20460; and 40CFR8131.36(b)(1). Conversion
Factors can be found in Attachment 1 — Conversion Factors for Dissolved Metals.

E  The freshwater criterion for this metal is expressed as a function of hardness (mg/L) in the water column. The value given here corresponds to a hardness of 25 mg/L as
expressed as CaCOs. Criteria values for other hardness may be calculated from the following: CMC (dissolved) = exp{ma [In( hardness)]+ ba} (CF), or CCC (dissolved) =
exp{mc [In (hardness)]+ bc} (CF) and the parameters specified in Attachment 2 — Parameters for Calculating Freshwater Dissolved Metals Criteria That Are Hardness-
Dependent. As noted in footnote D above, the values in this appendix are expressed as total recoverable, the criterion may be calculated from the following: CMC (total) =
exp{ma [In( hardness)]+ ba}, or CCC (total) = exp{mc [In (hardness)]+ bc}.

F Freshwater aquatic life values for pentachlorophenol are expressed as a function of pH, and are calculated as follows: CMC = exp(1.005(pH)-4.869); CCC = exp(1.005(pH)-
5.134). Values displayed in table correspond to a pH of 7.8.

G  Thiscriterion is based on 304(a) aquatic life criterion issued in 1980, and was issued in one of the following documents: Aldrin/Dieldrin (EPA 440/5-80-019), Chlordane (EPA
440/5-80-027), DDT (EPA 440/5-80-038), Endosulfan (EPA 440/5-80-046), Endrin (EPA 440/5-80-047), Heptachlor (440/5-80-052), Hexachlorocyclohexane (EPA 440/5-
80-054), Silver (EPA 440/5-80-071). The Minimum Data Requirements and derivation procedures were different in the 1980 Guidelines than in the 1985 Guidelines. For
example, a “CMC” derived using the 1980 Guidelines was derived to be used as an instantaneous maximum. If assessment is to be done using an averaging period, the values
given should be divided by 2 to obtain a value that is more comparable to a CMC derived using the 1985 Guidelines.

H  No criterion for protection of human health from consumption of aquatic organisms excluding water was presented in the 1980 criteria document or in the 1986 Quality Criteria
for Water. Nevertheless, sufficient information was presented in the 1980 document to allow the calculation of a criterion, even though the results of such a calculation were
not shown in the document.

| This criterion for asbestos is the Maximum Contaminant Level (MCL) developed under the Safe Drinking Water Act (SDWA) and the National Primary Drinking Water
Regulation (NPDWR).

J EPA has not calculated a 304(a) human health criterion for this contaminant. The criterion is the Maximum Contaminant Level developed under the Safe Drinking Water Act
(SDWA\) and the National Primary Drinking Water Regulation (NPDWR).

K This criterion is based on a 304(a) aquatic life criterion that was issued in the 1995 Updates: Water Quality Criteria Documents for the Protection of Aquatic Life in Ambient
Water, (EPA-820-B-96-001, September 1996). This value was derived using the GLI Guidelines (60FR15393-15399, March 23, 1995; 40CFR132 Appendix A); the difference
between the 1985 Guidelines and the GLI Guidelines are explained on page iv of the 1995 Updates. None of the decisions concerning the derivation of this criterion were
affected by any considerations that are specific to the Great Lakes.

L  The CMC = 1/[(fl/CMC1) + (f2/ICMC2)] where f1 and f2 are the fractions of total selenium that are treated as selenite and selenate, respectively, and CMC1 and CMC2 are
185.9 pg /1 and 12.82 g /1, respectively.

M This criterion applies to total PCBs, (e.g., the sum of all congener or all isomer or homolog or Aroclor analyses.)

N The derivation of the CCC for this pollutant did not consider exposure through the diet, which is probably important for aquatic life occupying upper trophic levels.

O  This state criterion is also based on a total fish consumption rate of 0.0175 kg/day.

P This water quality criterion is expressed aspg free cyanide (as CN)/L.

Q  This value was announced (61FR58444-58449, November 14, 1996) as a proposed GLI 303 | aquatic life criterion

S This water quality criterion for selenium is expressed in terms of total recoverable metal in the water column. It is scientifically acceptable to use the conversion factor (0.996
— CMC or 0.922 — CCC) that was used in the GLI to convert this to a value that is expressed in terms of dissolved metal.

T  The organoleptic effect criterion is more stringent than the value for priority toxic pollutants.

U  This value was derived from data for heptachlor and the criteria document provides insufficient data to estimate the relative toxicities of heptachlor and heptachlor

epoxide.

V  Thereis a full set of aquatic life toxicity data that show that DEHP is not toxic to aquatic organisms at or below its solubility limit.

W This value was derived from data for endosulfan and is most appropriately applied to the sum of alpha-endosulfan and beta-endosulfan.

X This criterion is based on a 304(a) aquatic life criterion issued in 1980 or 1986, and was issued in one of the following documents: Aldrin/Dieldrin (EPA440/5-80-019),

Chlordane (EPA 440/5-80-027), DDT (EPA 440/5-80-038), Endrin (EPA 440/5-80-047), Heptachlor (EPA 440/5-80-052), Polychlorinated Biphenyls (EPA 440/5- 80-068),
Toxaphene (EPA 440/5-86-006). This CCC is based on the Final Residue value procedure in the 1985 Guidelines. Since the publication of the Great Lakes Aquatic Life Criteria
Guidelines in 1995 (60FR15393-15399, March 23, 1995), the EPA no longer uses the Final Residue value procedure for deriving CCCs for new or revised 304(a) aquatic life
criteria.
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Y  This water quality criterion is based on a 304(a) aquatic life criterion that was derived using the 1985 Guidelines (Guidelines for Deriving Numerical National Water Quality
Criteria for the Protection of Aquatic Organisms and Their Uses, PB85-227049, January 1985) and was issued in one of the following criteria documents: Arsenic (EPA 440/5-
84-033), Cadmium (EPA 440/5-84-032), Chromium (EPA 440/5-84-029), Copper (EPA 440/5-84-031), Cyanide (EPA 440/5-84-028), Lead (EPA 440/5-84-027),

Nickel (EPA 440/5-86-004), Pentachlorophenol (EPA 440/5-86-009), Toxaphene, (EPA 440/5-86-006), Zinc (EPA 440/5-87- 003).

Z  When the concentration of dissolved organic carbon is elevated, copper is substantially less toxic and use of Water-Effect Ratios might be appropriate.

aa The selenium criteria document (EPA 440/5-87-006, September 1987) provides that if selenium is as toxic to saltwater fishes in the field as it is to freshwater fishes in the field,
the status of the fish community should be monitored whenever the concentration of selenium exceeds 5.0 7g/L in salt water because the saltwater CCC does not take into
account uptake via the food chain.

bb This water quality criterion was derived on page 43 of the mercury criteria document (EPA 440/5-84-026, January 1985). The saltwater CCC of 0.025 ug/L given on page 23
of the criteria document is based on the Final Residue value procedure in the 1985 Guidelines. Since the publication of the Great Lakes Aquatic Life criteria Guidelines in
1995 (60FR15393-15399, March 23, 1995), the EPA no longer uses the Final Residue value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria.

cc This water quality criterion was derived in Ambient Water Quality Criteria Saltwater Copper Addendum (Draft, April 14, 1995) and was promulgated in the Interim Final
National Toxics Rule (60FR22228-222237, May 4, 1995).

dd This water quality criterion was derived from data for inorganic mercury (1), but is applied here to total mercury. If a substantial portion of the mercury in the water column is
methylmercury, this criterion will probably be under protective. In addition, even though inorganic mercury is converted to methylmercury and methylmercury bioaccumulates
to a great extent, this criterion does not account for uptake via the food chain because sufficient data were not available when the criterion was derived.

ee This criterion is a noncarcinogen. As prescribed in Section E of this regulation, application of this criterion for determining permit effluent limitations requires the use of 7Q10
or comparable tidal condition as determined by the Department.

gg This criterion applies to DDT and its metabolites (i.e., the total concentration of DDT and its metabolites should not exceed thisvalue).

hh Although a new RfD is available in IRIS, the surface water criteria will not be revised until the National Primary Drinking Water Regulations: Stage 2 Disinfectants and
Disinfection Byproducts Rule (Stage 2 DBPR) is completed, since public comment on the relative source contribution (RSC) for chloroform is anticipated.

ii  Although EPA has not published a completed criteria document for phthalate, it is EPA’s understanding that sufficient data exist to allow calculation of aquatic life criteria.

ji This recommended water quality criterion is expressed as total cyanide, even though the IRIS RfD the EPA used to derive the criterion is based on free cyanide. The multiple
forms of cyanide that are present in ambient water have significant differences in toxicity due to their abilities to liberate the CN-moiety. Some complex cyanides require even
more extreme conditions than refluxing with sulfuric acid to liberate the CN-moiety. Thus, these complex cyanides are expected to have little or no ‘bioavailalbility’ to humans.
If a substantial fraction of the cyanide present in a water body is present in a complexed form (e.g.,FE4[FE(CN)e]3), this criterion may be overly conservative.

kk This recommended water quality criterion was derived using the cancer slope factor of 1.4 (Linear multi-stage model (LMS) exposure from birth).

Il Freshwater copper criteria may be calculated utilizing the procedures identified in EPA-822-R-07-001.

mm HAAS5 means five haloacetic acids (monochloracitic acid, dichloroacetic acid, trichloroacetic acid, bromoacetic acid and dibromoaccetic acid).

NN This criterion has been revised to reflect the EPA’s cancer slope factor (CSF) or reference dose (RfD), as contained in the Integrated Risk Information System (IRIS) as of (Final FR Notice June 10,
2009). The fish tissue bioconcentration factor (BCF) from the 1980 Ambient Water Quality Criteria document was retained in each case.

NON PRIORITY POLLUTANTS

Non Priority Pollutant Freshwater Aquatic Life Saltwater Aquatic Life Human Health
on Frionity Foflutan CAS ] FR Cite/Source
Number For Consumption of:

cMC cce (CM/?_) cce MCL

(/L) (/L) Ho (Hg/L) Water & | yoanism (/L)
Organism
(g/L) Only
Ho (Hg/L)

Alachlor ﬁ/l SDWA

45 | Regulation 61-68

OFFICIAL COPY

Feb 18 2020



2 A - 7664417 CRITERIA ARE pH AND TEMPERATURE DEPENDENT - SEE DOCUMENT FOR DETAILS EPA822-R99-014
mmonia C EPA440/5-88-004
3 Aesthetic Qualities NARRATIVE STATEMENT AND NUMERIC CRITERIA — SEE TEXT Gold Book
. 3 SDWA
4 Atrazine M
5 Bacteria FOR PRIMARY CONTACT RECREATION AND SHELLFISH USES — SEE TEXT Gold Book
6 Barium 7440393 }\,oLoo E,OOO Gold Book
SDWA
7 Carbofuran 1563662 ﬁo
; 7782505 19 11 13 75 Gold Book
8 Chlorine G SDWA
9 Chlorophenoxy Herbicide 93721 10 50 Gold Book
2,4,5, -TP AL L SDWA
10 | Chlorophenoxy Herbicide 94757 100 70 Gold Book
2,4-D AL - SDWA
11 Chlorophyll a NARRATIVE STATEMENT AND NUMERIC CRITERIA — SEE TEXT State Standard
. 0.041 0.011 0.0056 Gold Book
12 Chloropyrifos 2921882 2'083 F F E
13 Color NARRATIVE STATEMENT - SEE TEXT State Standard
SDWA
14 Dalapon 75930 EOO
1 Id Book
15 | Demeton 8065483 (E).l fEJ Gold Boo
16 | 1:2-Dibromo-3-chloropropane | 96128 0.2 SDWA
(DBCP) M
SDWA
17 Di(2-ethylhexyl) adipate 103231 600
SDWA
18 Dinoseb 88857 Z
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19 | Dinitrophenols 25550587 6L39 5,300 65FR66443
20 Nonylphenol 1044051 28 6.6 7.0 1.7 71FR9337
21 | Diquat 85007 20 SDWA
22 | Endothall 145733 100 SDWA
; 542881 0.00010 0.00029 65FR66443
23 Ether, Bis Chloromethyl DM DM
24 | Cis-1, 2-dichloroethylene 156592 ZO SDWA
25 Ethylene dibromide &.05 SDWA
4000
26 Fluoride 7681494 L SDWA
700
27 Glyphosate 1071836 L SDWA
28 Guthion 86500 (E).Ol (E).Ol Gold Book
Hexachlorocyclo-hexane- 319868 0.0123 0.0414 Gold Book
29 . N
Technical L
30 | Malathion 121755 01 (E’-l Gold Book
72435 0.03 0.03 100 40 Gold Book
31 Methoxychlor £ £ AL N SDWA
32 Mirex 2385855 (E).001 8-001 Gold Book
- 14797558 10, 000 10, 000 SDWA
33 Nitrates ; ! Gold Book
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34 | Nitrites 14797650 1,000 SDWA
L
35 Nitrogen, Total NARRATIVE STATEMENT AND NUMERIC CRITERIA - SEE TEXT State Standard
1.24 Gold Book
36 | Nitrosamines 8-0008 ;
0.22 65FR66443
37 | Nitrosodibutylamine, N 924163 2:?\963 A
1.24
38 Nitrosodiethylamine, N 55185 0.0008 A M Gold Book
A M
39 Nitrosopyrrolidine, N 930552 0.016 34 65FR66443
M
M
40 Oil and Grease NARRATIVE STATEMENT - SEE TEXT Gold Book
SDWA
41 Oxamyl 23135220 EOO
42 Oxvaen. Dissolved 7782447 WARMWATER, COLDWATER, AND EXCEPTIONS FOR NATURAL CONDITIONS - SEE TEXT Gold Book
ygen, K State Standard
43 | Diazinon 333415 0.17 0.17 0.82 0.82 71FR9336
. 0.013 Gold Book
44 Parathion 56382 8-065 H
15 65FR66443
45 | Pentachlorobenzene 608935 é-4 c
SEE TEXT Gold Book
46 | pH | State Standard
47 Phosphorus, Total NARRATIVE STATEMENT AND NUMERIC CRITERIA - SEE TEXT State Standard
: 1918021 500 SDWA
48 Picloram >
49 Salinity NARRATIVE STATEMENT - SEE TEXT Gold Book
50 Simazine 122349 ﬁ_ SDWA
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Solids,Suspended,and NARRATIVE STATEMENT AND NUMERIC CRITERIA - SEE TEXT Gold Book
51 g
Turbidity State Standard
SDWA
52 Styrene 100425 EOO
2.0 Gold Book
53 | Sulfide-Hydrogen Sulfide 7783064 20 c
54 Tainting Substances NARRATIVE STATEMENT - SEE TEXT Gold Book
55 Temperature ;S»PECIES DEPENDENT CRITERIA - SEE TEXT Red Book
11 FR6644
56 1, 2, 4, 5-Tetrachlorobenzene 95943 3'97 D 65FRE6443
. .37 .01 EPA 822-F-00-
57 | Tributyltin (TBT) 688733 0.46 0.063 03 0.010 822-F-00-008
; 95954 1,800 3,600
58 2, 4, 5-Trichlorophenol 5D B'D 65FR66443
SDWA
59 Xylenes, Total &0' 000
30 SDWA
60 Uranium
. 4 SDWA
61 Bet_a particles and photon Millirems/
emitters
yr
15
picocuries | SDWA
62 Gross alpha particle activity per liter
(pCi/l)
63 Radium 226 and Radium 228 5 pCi/l SDWA
(combined)
Footnotes:

This human health criterion is the same as originally published in the Red Book which predates the 1980 methodology and did not utilize the fish ingestion BCF approach.
This same criterion value is now published in the Gold Book.
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The organoleptic effect criterion is more stringent than the value presented in the non priority pollutants table.

According to the procedures described in the Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of Aquatic Organisms and Their Uses,
except possibly where a very sensitive species is important at a site, freshwater aquatic life should be protected if both conditions specified in Attachment 3 - Calculation of
Freshwater Ammonia Criterion are satisfied.

This criterion has been revised to reflect The Environmental Protection Agency’s q1* or RfD, as contained in the Integrated Risk Information System (IRIS) as of April 8,
1998. The fish tissue bioconcentration factor (BCF) used to derive the original criterion was retained in each case.

The derivation of this value is presented in the Red Book (EPA 440/9-76-023, July, 1976).

This value is based on a 304(a) aquatic life criterion that was derived using the 1985 Guidelines (Guidelines for Deriving Numerical National Water Quality Criteria for the
Protection of Aquatic Organisms and Their Uses, PB85-227049, January 1985) and was issued in the following criteria document: Chloropyrifos (EPA 440/5-86-005).

A more stringent Maximum Residual Disinfection Level (MRDL) has been issued by EPA under the Safe Drinking Water Act. Refer to S.C. Regulation 61-58, State Primary
Drinking Water Regulations.

This value is based on a 304(a) aquatic life criterion that was issued in the 1995 Updates: Water Quality Criteria Documents for the Protection of Aquatic Life in Ambient
Water (EPA-820-B-96-001). This value was derived using the GLI Guidelines (60FR15393-15399, March 23, 1995; 40CFR132 Appendix A); the differences between the
1985 Guidelines and the GLI Guidelines are explained on page iv of the 1995 Updates. No decision concerning this criterion was affected by any considerations that are
specific to the Great Lakes.

South Carolina has established some site-specific standards for pH. These site-specific standards are listed in S.C. Regulation 61-69, Classified Waters.

U.S. EPA, 1976, Quality Criteria for Water 1976.

South Carolina has established numeric criteria in Section G for waters of the State based on the protection of warmwater and coldwater species. For the exception to be used
for waters of the State that do not meet the numeric criteria established for the waterbody due to natural conditions, South Carolina has specified the allowable deficit in Section
D.4. and used the following document as a source. U.S. EPA, 1986, Ambient Water Quality Criteria for Dissolved Oxygen, EPA 440/5-86-003, National Technical
Information Service, Springfield, VA. South Carolina has established some site-specific standards for DO. These site-specific standards are listed in S.C. Regulation 61-69,
Classified Waters.

This criterion is a noncarcinogen. As prescribed in Section E of this regulation, application of this criterion for determining permit effluent limitations requires the use of 7Q10
or comparable tidal condition as determined by the Department

This criterion is based on an added carcinogenicity risk. As prescribed in Section E of this regulation, application of this criterion for permit effluent limitations requires the
use annual average flow or comparable tidal condition as determined by the Department.

ORGANOLEPTIC EFFECTS

Pollutant CAS Number Organoleptic Effect Criteria FR Cite/Source
(g/L)
Acenaphthene 83329 20 Gold Book
2 Chlorobenzene 108907 20 Gold Book
3 3-Chlorophenol 0.1 Gold Book
4 4-Chlorophenol 106489 0.1 Gold Book
5 2, 3-Dichlorophenol 0.04 Gold Book
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6 2, 5-Dichlorophenol 0.5 Gold Book
7 2, 6-Dichlorophenol 0.2 Gold Book
8 3, 4-Dichlorophenol 0.3 Gold Book
9 2, 4, 5-Trichlorophenol 95954 1 Gold Book
10 2, 4, 6-Trichlorophenol 88062 2 Gold Book
11 2, 3, 4, 6-Tetrachlorophenol 1 Gold Book
12 2-Methyl-4-Chlorophenol 1,800 Gold Book
13 3-Methyl-4-Chlorophenol 59507 3,000 Gold Book
14 3-Methyl-6-Chlorophenol 20 Gold Book
15 2-Chlorophenol 95578 0.1 Gold Book
16 Copper 7440508 1,000 Gold Book
17 2, 4-Dichlorophenol 120832 0.3 Gold Book
18 2, 4-Dimethylphenol 105679 400 Gold Book
19 Hexachlorocyclopentadiene 77474 1 Gold Book

20 Nitrobenzene 98953 30 Gold Book

21 Pentachlorophenol 87865 30 Gold Book

22 Phenol 108952 300 Gold Book

23 Zinc 7440666 5,000 45FR79341
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Footnote:

These criteria are based on organoleptic (taste and odor) effects. Because of variations in chemical nomenclature systems, this listing of pollutants does not duplicate the listing in
Appendix A of 40 CFR Part 423. Also listed are the Chemical Abstracts Service (CAS) registry numbers, which provide a unique identification for each chemical.

WATER QUALITY CRITERIA ADDITIONAL NOTES

1.  Criteria Maximum Concentration and Criterion Continuous Concentration

The Criteria Maximum Concentration (CMC) is an estimate of the highest concentration of a material in surface water to which an aquatic community can be exposed briefly without
resulting in an unacceptable effect. The Criterion Continuous Concentration (CCC) is an estimate of the highest concentration of a material in surface water to which an aquatic
community can be exposed indefinitely without resulting in an unacceptable effect. The CMC and CCC are just two of the six parts of a aquatic life criterion; the other four parts
are the acute averaging period, chronic averaging period, acute frequency of allowed exceedence, and chronic frequency of allowed exceedence.

2. Criteria for Priority Pollutants, Non Priority Pollutants and Organoleptic Effects

This appendix lists all priority toxic pollutants and some nonpriority toxic pollutants, and both human health effect and organoleptic effect criteria issued pursuant to CWA
8304(a), the SDWA, and the NPDWR. Blank spaces indicate that EPA has no CWA 8304(a) criteria recommendations. Because of variations in chemical nomenclature systems,
this listing of toxic pollutants does not duplicate the listing in Appendix A of 40CFR Part 423.

3. Human Health Risk
The human health criteria for the priority and non priority pollutants are based on carcinogenicity of 10- risk.

4.  Water Quality Criteria published pursuant to Section 304(a) or Section 303(c) of the CWA
Many of the values in the appendix were published in the California Toxics Rule. Although such values were published pursuant to Section 303(c) of the CWA, they represent the
EPA’s most recent calculation of water quality criteria.

5. Calculation of Dissolved Metals Criteria

The 304(a) criteria for metals are shown as total recoverable metals. As allowed in Section E of this regulation, these criteria may be expressed as dissolved metals. Dissolved metals
criteria may be calculated in one of two ways (please refer to Attachments). For freshwater metals criteria that are hardness-dependent, the dissolved metal criteria may be calculated
using a hardness of 25 mg/l as expressed as CaCOs. Saltwater and freshwater metals’ criteria that are not hardness-dependent are calculated by multiplying the total recoverable
criteria before rounding by the appropriate conversion factors. The final metals’ criteria in the table are rounded to two significant figures. Information regarding the calculation of
hardness dependent conversion factors are included in the footnotes.

6.  Chemical Abstract Services Number
The Chemical Abstract Services number (CAS) for each pollutant is provided (where available).

7.  Gold Book Reference
The Gold Book reference listed in the appendix refers to the May 1, 1986 EPA publication EPA 440/5-86-001.

8.  Federal Register Reference

The FR listed in the appendix refers to the appropriate Federal Register listing. and source refers to the origin of the value. Many of the numeric values contained in this appendix
have been modified, revised, or altered and therefore, the source as listed may not be the same as it appears in this table. Also, South Carolina may have selected to use a different
value or may have promulgated a different value in its previous iterations of this regulation, so differences from these sources should be expected.

9.  Maximum Contaminant Levels
The appendix includes Maximum Contaminant Levels (MCLs) developed under the Safe Drinking Water Act (SDWA) and the National Primary Drinking Water Regulation
(NPDWR).

52 | Regulation 61-68

OFFICIAL COPY

Feb 18 2020



10. Organoleptic Effects
The appendix contains 304(a) criteria for pollutants with toxicity-based criteria as well as non-toxicity based criteria. The basis for the non-toxicity based criteria are organoleptic

effects (e.g., taste and odor) which would make water and edible aquatic life unpalatable but not toxic to humans. The table includes criteria for organoleptic effects for 23 pollutants.
Pollutants with organoleptic effect criteria more stringent than the criteria based on toxicity (e.g., included in both the priority and non-priority pollutant tables) are footnoted as such.

11. Category Criteria

In the 1980 criteria documents, certain water quality criteria were published for categories of pollutants rather than for individual pollutants within that category. Subsequently, in a
series of separate actions, the EPA derived criteria for specific pollutants within a category. Therefore, in this appendix South Carolina is replacing criteria representing categories
with individual pollutant criteria (e.g., 1, 3-dichlorobenzene, 1, 4-dichlorobenzene and 1, 2-dichlorobenzene).

12. Specific Chemical Calculations

A.  Selenium

(1) Human Health

In the 1980 Selenium document, a criterion for the protection of human health from consumption of water and organisms was calculated based on a BCF of 6.0 I/kg and a maximum
water-related contribution of 35 ©g Se/day. Subsequently, the EPA Office of Health and Environmental Assessment issued an errata notice (February 23, 1982), revising the BCF
for selenium to 4.8 L/kg. In 1988, EPA issued an addendum (ECAO-CIN-668) revising the human health criteria for selenium. Later in the final National Toxic Rule (NTR, 57 FR
60848), EPA withdrew previously published selenium human health criteria, pending EPA review of new epidemiological data.

This appendix includes human health criteria for selenium, calculated using a BCF of 4.8 L/kg along with the current IRIS RfD of 0.005 mg/kg/day. South Carolina included these
water quality criteria in the appendix because the data necessary for calculating a criteria in accordance with EPA’s 1980 human health methodology are available.

(2) Aquatic Life

This appendix contains aquatic life criteria for selenium that are the same as those published in the CTR. In the CTR, EPA proposed an acute criterion for selenium based on the
criterion proposed for selenium in the Water Quality Guidance for the Great Lakes System (61FR584440. The GLI and CTR proposals take into account data showing that selenium’s
two prevalent oxidation state in water, selenite and selenate, present differing potentials for aquatic toxicity, as well as new data indication that various forms of selenium are additive.
The new approach produces a different selenium acute criterion concentration, or CMC, depending upon the relative proportions of selenite, selenate, and other forms of selenium
that are present. EPA is currently undertaking a reassessment of selenium, and expects the 304(a) criterion for selenium will be revised based on the final reassessment (63FR26186).
However, until such time as revised water quality criteria for selenium are published by the EPA, the water quality criteria in this appendix are EPA’s current 304(a) criteria.

B.  Chromium (111)
The aquatic life water quality criteria for chromium (I11) included in the appendix are based on the values presented in the document titled: 1995 Updates: Water Quality Criteria
Documents for the Protection of Aquatic Life in Ambient Water.

C. PCBs
In this appendix, South Carolina is publishing aquatic life and human health criteria based on total PCBs rather than individual arochlors.
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Attachment 1 - Conversion Factors for Dissolved Metals

Conversion Factor

Conversion Factor

Conversion Factor

Conversion Factor

Metal freshwater CMC freshwater CCC saltwater CMC saltwater CCC
Arsenic 1.000 1.000 1.000 1.000
1.136672-[(In 1.101672-[(In
Cadmium hardness)(0.041838)] hardness)(0.041838)] 0.994 0.994
Chromium I11 0.316 0.860 - -
Chromium VI 0.982 0.962 0.993 0.993
Copper 0.960 0.960 0.83 0.83
1.46203-[(In 1.46203-[(In
Lead hardness)(0.145712)] hardness)(0.145712)] 0.951 0.951
Mercury 0.85 0.85 0.85 0.85
Nickel 0.998 0.997 0.990 0.990
Selenium -- - 0.998 0.998
Silver 0.85 -- 0.85 --
Zinc 0.978 0.986 0.946 0.946
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Attachment 2 - Parameters for Calculating Freshwater Dissolved Metals Criteria That Are Hardness-Dependent

Freshwater Conversion Factors (CF)
Chemical ma ba mc bc Acute Chronic

1.136672-[In 1.101672-[In
Cadmium 1.0166 -3.924 0.7409 -4.719 (hardness)(0.041838)] (hardness)(0.041838)]
Chromium III 0.8190 3.7256 0.8190 0.6848 0.316 0.860
Copper 0.9422 -1.700 0.8545 -1.702 0.960 0.960

1.46203-[In 1.46203-[In
Lead 1.273 -1.460 1.273 -4.705 (hardness)(0.145712)] (hardness)(0.145712)]
Nickel 08460 | 2.255 08460 | 00584 | 0998 0.997
Silver 1.72 -6.52 -- - 0.85 -
Zinc 0.8473 0.884 0.8473 0.884 0.978 0.986
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Attachment 3 - Calculation of Freshwater Ammonia Criterion

1. The one-hour average concentration of total ammonia nitrogen (in mg N/L) does not exceed, more than once
every three years on the average, the CMC calculated using the following equation:

CMC=_0275 + _ 39.0
1+107.204-pH 1+10pH-7.204

In situations where salmonids are absent, the CMC may be calculated using the following equation:

CMC= 0411 + 58.4
1+107.204-pH 1+10pH-7.204

2. The thirty-day average concentration of total ammonia nitrogen (in mg N/L) does not exceed, more than once
every three years on the average, the CCC calculated using the following equations:

When fish early life stages (ELS) are present:

CCC=| 0.0577 + 2.487 x min (2.85,1.45x100-028x(25-T)
1+107-688-pH 1+10PH-7-688

When fish early life stages are absent:

CCC=| _0.0577 + 2.487 x 1.45 x 1(0028x(25-max(T.7))
1+107.688—pH 1+10pH—7.688

and the highest four-day average within the 30-day period does not exceed 2.5 times the CCC.

In the absence of information substantiating that ELS are absent, the ELS present equation will be used
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