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/ I @ IR I - Ronald H. Levine, M.D., M.PH.
STATE HEALTH DIRECTOR

DIVISION OF HEALTH SERVICES
P.O. Box 2091
Raleigh, N.C. 27602-2091

August 7, 1984

"Mr. Don Willard
Environmental Coordinator
Mecklenburg County Environmental
Health Department
1200 Blythe Boulevard
Charlotte, NC 28203

RE: Depot Street, Davidson, North Carolina Asbestos Disposal Site
Dear Don:

I have received a copy of Mr. Winfred R Ervin, Jr.'s letter of
July 16, 1984 to you concerning your department's request that Mr.
Kenyon execute and record, in the Mecklenburg County Registry, a
document putting prospective purchasers on notice.that solid waste
is buried upon his property.

Please be advised that the Department of Human Resources has
been directed by the North Carolina Legislature to submit to the
General Assembly by February 1, 1985 plans to include recordation
of sites, such as Mr. Kenyon's, in the office of the Register of
Deeds in the county where it is located (G.S. 130A-294 Section
7(i)(2).

Sincgrely,

,/(:éfoikz/ )Z?%Z“{c/

William L. Meyer’, Environmental Engineer
Solid & Hazardous Waste Management Branch

Environmental Health Section
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STATE OF NORTH CAROLINA “omes B Hunt, Jr / DEPARTMENT OF HUMAN RESOURCES
- GOVERNOR

Sarah T. Morrow, MD,, MPH.
SECRETARY







P g

MECKLENBURG COUNTY
DEPARTMENT OF ENVIRONMENTAL HEALTH

1200 BLYTHE BOULEVARD
CHARLOTTE, NORTH CAROLINA 28203

July 19, 1984

Mr. Robert Kenyon
2411 Knollwood Road
Charlotte, NC 28211

Dear Mr. Kenyon:

As of this date, your property on Depot Street, Davidson, NC, (tax
map reference 003-253-01) is in compliance with all physical conditions
required in the Department's letter dated March 28, 1984. The abandoned
asbestos disposal site has been covered with an adequate layer of soil,
graded and landscaped, and sealed with a permanent ground cover.

After reviewing the July 16, 1984 letter from your attorney, Mr.
Winfred R. Ervin, Jr., concerning the recordation of the disposal site
with the Mecklenburg County Register of Deeds, we concur with his legal
opinion and accept in the stead of recordation your pledge to notify the
Department of Environmental Health thirty days prior to transferring owner-
ship of the property in any manner.

Please be reminded that the closure plan which you have adopted will
require continuing maintenance. A representative of this Department will
inspect the site regularly and if any deficiencies are discovered which
may expose the residents of Davidson to asbestos, you will be instructed
to make the necessary corrections.

" Thank you for your cooperation and the responsible manner in which
you dealt swiftly and thoroughly with this serious situation.

Sincerely,

Doy X (0

Don R. Willard
Environmental Coordinator

DRW:dsb
cc: See Attached
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cc: Mr. Winfred R. Ervin, Jr.
Ervin, Kornfeld, MacNeill & Ervin
Attorneys at Law
219 East Boulevard
Charlotte, NC 28203

‘JMr. Bill Meyer
N.C. Department of Human Resources
Division of Health Services
Environmental Health Section
Solid & Hazardous Waste Management Branch
Post Office Box 2091
Raleigh, North Carolina 27602

Mr. Fred Stroud

Environmental Protection Agency
Region IV

345 Courtland Street

Atlanta, Georgia 30365

Mayor Nancy H. MacCormac

Town of Davidson

Post Office Box 578

Davidson, North Carolina 28036

Basil G. Delta, M.D., M.P.H.

Health Director

Mecklenburg County Health Department
249 Billingsley Road

Charlotte, North Carolina 28211

Mr. Ray Casner
Assistant County Manager
County Office Building

Dr. John Barry, Diréctor
Environmental Health Department




ErviN, KORNFELD, MACNEILL & ERVIN
ATTORNEYS AT LAW
219 EAST BOULEVARD

WINFRED R. ERVIN CHARLOTTE, NORTH CAROLINA 28203
STANLEY D. KORNFELD
JOHN C. MacNEILL, JR.

WINFRED R. ERVIN, JR.

HENRY HALL WILSON, IH ju]_y ]_6, 1984

TELEPHONE 372-8000
AREA CODE 704

Mr. Don R. Willard

Environmental Coordinator

Mecklenburg County Department of Environmental Health
1200 Blythe Boulevard

.Charlotte, North Carolina 28203

Re: Robert Kenyon - Property located on Depot Street, Davidson, North Carolina
Tax Reference: 003-253-01

Dear Mr. Willard:

Pursuant to your request this letter shall serve as a memorialization of our client's
position in this matter, as expressed by me during our meeting this past week. As 1
had mentioned to you at our last meeting in May, Mr. Kenyon obviously is not opposed
to maintaining the ground cover at his Depot Street property, as he genuinely shares
your Department's concern that the asbestos deposits existing upon his property be
appropriately contained. However, Mr. Kenyon takes a different stance with respect
to your Department's request that he execute and record, in the Mecklenburg County
Registry, a document putting prospective purchasers on notice that solid waste is buried
upon his property and that the owner of the property shall be responsible for its
continued maintenance. The basis of our client's position is that Mr. Kenyon would
subject himself to a substantial financial loss should he comply with your Department's
request. The recording of this document has some very far-reaching effects which
are triggered by a sale of the property. First, not only the prospective purchaser is
informed of the document but so is the lending institution and the title insurance
company. The document constitutes a title defect and given the unusual (rare) nature
of the defect it is our conviction that any reputable financial institution would harbor
very serious doubts about accepting this property as security for any loan. Clearly,
the recording of this document will have a substantial negative impact upon the
marketability of the property and thus its value. The existence of this unwanted
material upon the property, in and of itself, obviously has an adverse effect upon the
market value; but in all likelihood there will be prospective purchasers who are interested
in the property despite its condition. Mr. Kenyon has accepted this reality and is also
aware that failure to notify a prospective purchaser of the existence of this substance
upon his property may likely open him to substantial civil liabilities to the purchaser.

This past week I informed you that I had discovered a federal regulation requiring
an owner to notify a prospective purchaser in writing of the existence of materials
upon the property. I have gone back to those regulations (40 CFR 264 et seq and 40
CFR 265 et seq) and realize now that both of those regulations apply only to hazardous
waste. As we both know, asbestos is a solid waste and a toxic substance (15 USC
2601). The only regulations which I have found dealing with either toxic substances
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Mr. Don R. Willard

in general or asbestos in particular do not obligate an owner to notify a prospective
purchaser. Those regulations do comprehend some record keeping provisions but have
no application to the present problem (40 CFR 702 et seq). After reviewing the rather
lengthy regulations relating to non-hazardous solid waste, I am unable to discover any
obligation on the part of an owner to notify a prospective purchaser to cause any
informational documents to be publicly recorded. Notwithstanding the foregoing, Mr.
Kenyon has agreed to give your office at least thirty (30) days written notice prior
to any intended transfer of the property and, in fact, this letter shall serve as his
acknowledgment of that obligation. As I had mentioned to you last week it would
seem that your office should easily be able to identify any purchaser of the property
even without Mr. Kenyon's assistance. The Mecklenburg County Tax Collector's office,
as you know, is constantly updating its records as to ownership of its various tax
parcels. I would expect that your office probably has computer access to that
information. I am sure that the county is in a position to implement an effective
tracking system for this and other similar sites.

I would like to reiterate our legal position in this matter. Mecklenburg County's Solid
Waste Management Ordinance, which is the authority underlying your Department's
action, in our opinion, does not apply to this case. That ordinance is in large part a
veritable clone of the Federal Solid Waste Disposal Act (42 USC, Sec. 6901 et seq).
Neither the Federal Act nor the County Ordinance applies to a disposal area which
has been inactive since the effective date of legislation. A case of considerable
interest is The United States vs. Waste Industries, a 1982 decision from the United
States District Court, Eastern District of North Carolina, Wilmington Division (556 F.
Supp. 1301). The Court in that case held that the Federal Solid Waste Disposal Act
does not apply to inactive sites in that its language is limited to active conduct, and
in fact points to this defect as giving rise to portions of the "super fund" legislation
(42 USC 9601 et seq). In short, given that the asbestos in question was deposited
upon this property many years prior to either Mr. Kenyon's acquisition of the property
or the enactment of the County Ordinance, that ordinance has no application to this
case.

As to applicable Federal law, as I have indicated above, the Federal Solid Waste
Disposal Act does not apply to this situation in that the prior owners discontinued
dumping operations years before either Mr. Kenyon's acquisition of the property or the
enactment of SWDA. The Federal Toxic Control Substance Act might appear to have
some application but, as you probably know, that Act is designed to control ongoing
production and movement of toxic substances. Even assuming that it does apply, none
of its provisions or any of the regulations promulgated pursuant to that Act provides
authority for the recording that you have requested. I would also like to point out
the application of the "super fund" statute (42 USC 9601 et seq). As you know, that
statute empowers authorities to clean up hazardous and toxic substances. That statute
does not contain any provisions obligating a property owner to notify a prospective
purchaser or to make public, through recording, the condition of the property. You
should know that under that statute an owner or operator is defined "in the case of
any abandoned facility, any person who owned, operated, or otherwise controlled
activities at such facility immediately prior to such abandonment." (42 USC 9601(20)(A).
The liability section of that Act (Sec. 9607) imposes financial liability on a clean up
only upon persons owning the facility at the time of disposal, as well as transporters.
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I am sure that you and your office would agree that Mr. Kenyon has to this point
extended every cooperative effort with your Department and has, at his substantial
expense, provided appropriate ground cover over the affected site. Mr. Kenyon's
interest in cooperation has not been simply to comply with any applicable State or
Federal laws but in a genuine effort to provide adequate control of the asbestos
deposits which he unknowingly inherited. Unless I am made aware of any applicable
statutes or regulations which I have not to this point discovered, it is our position
that Mr. Kenyon cannot afford to comply with your recordation request. The
administrative resolution of this case as outlined above I believe to be a workable

solution which will best safeguard your Department's interest while at the same time
not unduly burdening our client.

Very truly yours,

Fed L

WREIJr/od Winfred R. Ervin, Jr.

ccs
Mr. Robert E. Kenyon







GENERAL ASSEMBLY OF NORTH CAROLINA
1983 SESSION (REGULAR SESSION, 1984)

RATIFIED BILL

CHAPTER 973
SENATE BILL 734 .
AN ACT TO CREATE THE NORTH CAROLINA HAZARDOUS WASTE TREATMENT

COMMISSION, . 4 '

The General Assembly of North Carolina enacts:
_ Section 1,. Article 10 of Chapter 143B of the Gemeral
Statutes is amended by adding.a new Part 12 to read:
YPART 12..
"North Carolina Hazardous Waste Treatment Commission.

"$ 143B-470.. Declaration of findings.——The General Asseably of
North Carolina hereby finds and declares that the safe management
of hazardous waste, and particularly the timely establishment of
adequate facilities for the disposal and management of hazardous
wvaste, 1is one of the most urgent problems facing North Carolina. .
The safe management and disposal of hazardous wastes are
essential to coantinued economic growth and for protection of the
public health and safety and the environment. Consequently,
cooperation and coordination among the .private sector, the
general public and State and 1local agencies to assure the
prevention of unnecessary waste and the establishment of a
comprehensive and integrated system of adequate treatmzent and
disposal facilities are essential,

The General Assembly of North Carolina finds and declares that
prevention, recycling, detoxification and reduction of hazardous
vastes should be encouraged and promoted.. These are alternatives
vhich ultimately remove such wastes® hazards to human health and
the enviromnment.. When these alternatives are not technologically
or econonically feasible, long-term retrievable storage is
preferable to other means of disposal until appropriate methods
for recycling or .detoxification of the stored wastes are found..
Hazardous waste shall be treated prior to disposal or long-tera
storage in North Carolina.. Long-term storage or disposal shall
be used for the storage or disposal of the residual or ashes of
hazardous waste which has been treated so that the toxicity is
low enough to present no significant health or safety hazard in
the event of leakage from the facility.., Hazardous waste that
cannot < be reduced, stabilized or destroyed to the extent which
renders it sufficiently low in toxicity as to present no
significant health or safety hazard shall be stored in long-tern
tetrievable storage until such methods are found, . Hazardous
waste in long-term retrievable storage shall be detoxified as
soon ‘as the Commission for Health Services determines, based upon
a preponderance of the evidence, that the technology is available
at a reasonable cost. Hazardous waste 1landfill facilities and
polychlorinated biphemnyl landfill facilities shall be detoxified
as soon as economically feasible technology is available and
sufficient money is available without additional appropriation. .
The General Assembly further finds that hazardous wastes shall be
treated and disposed of in the most cost—effective manner while
protecting public health and safety and the environment, .




"$ 143B-470.1%.. Declaration of purposes.--It is the purpose of

this Part to provide for the siting, construction and operation
of comprehensive hazardous waste management facilities to the end
that hazardous vaste may be treated or disposed of in the mnmost
cost-effective manner, while protecting public health and safety
and the environment. It is also the purpose of the General
Assembly to create a Comaission to site, finance, build, lease or
operate, or oversee a hazardous wvaste treatment facility if
private enterprise fails to do so within a specified time.. It is
also the purpose of the General Assembly through powers granted
to the Governor's Waste Management Board to place limitations
upon the exercise by all wunits of local government in North
Carolina of - the power to regulate the management of hazardous
waste by means of special local or private acts or resolutions,
ordinances,  property restrictions, =zoning laws, rules and
regulations, fire laws, rules and regulations, civil defense
laws, rules and regulatioms, public health 1laws, rules and
requlations, building codes, and otherwise.

" 143B-470.2. Definitions.——-UOnless the context. otherwise
requires, the following definitions shall apply to this Part:

(1) ~ *Federal act' means the Resource Conservation and Recovery
Act of 1976, P.L. 94-580, as amended; codified in Chapter 82 of
Title 42 of the United States Code, as amended.

(2) ‘Hazardous waste' means a solid waste, or combination of
solid wastes, as solid vaste is defined in G.S. 130A-290(18) ,
which because of its quantity, comncentration or physical,
chemical or infectious characteristics may: :

a. Cause or significantly contribute to an increase in
mortality or an increase in serious irreversible or
incapacitating reversible illness; or

b. Pose a substantial present or potential hazard to
human health or the environment when improperly
treated, stored, transported, disposed of or
otherwise managed.

" (3) ‘Hazardous waste treatment facility' means a facility

which is established, constructed, financed, sited and operated
in accordance with this Part for the recovery, recycling,
treatment, storage during collection and prior to treatment,
short term storage after treatment, collection, processing,
volume reduction, source separation, or transportation used
exclusively in connection with the facility, of hazardous waste:
and which facility includes several of the following - equipments
and processes: incinerators, rotary kilns, drum handling,
washing and crushing facilities, rawv waste tank storage,
reduction, neutralization, detoxification, wastewater treatment
‘facilities including settling systesns, aerobic digesters,
anaerobic digesters, clarifiers, neutralization facilities,
solidifying facilities, evaporators, reactions to facilitate
'reuse' or recycling, analytical capabilities, and other similar
appropriate technologies, activities and processes as may Dnow
exist or be develeped in the future,

(4) *Hazardous waste generation' means the act or process of
producing hazardous waste.
(5) 'Hazardous wvaste long-term storage facility!' means any

facility or any portion of a facility coastructed parsuant to the
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rules adopted under this Part for storage of the residuals of the
treatment of hazardous waste, on or im land. .

(6) 'Hazardous vaste management' means the systematic control
of the collection, source separation, storage, transportation,
processing, treatment, recovery and disposal of hazardous wastes. .

(7) ‘Long-term retrievable storage! means storage in closed
containers in facilities (either above or below ground) with (i)
adequate 1lights, (ii) impervious cement -floors, (iii) strong
visible shelves or platforms, (iv) passageways to allow
inspection at any time, (v) adequate ventilation if underground
or in closed buildings, (vi) protection from the weather, (vii)
accessible to monitoring with signs on both individual containers
and sections of storage facilities, and (viii) adequate safety
and security precautions for facility personnel, inspectors and
invited or permitted members of the community..

(8)* ‘*Manifest' means the form used for identifying the
quantity, composition, origin, routing and destination of
hazardous waste during its transportation £from the point of
generation to the point of disposal, treatment or storage. .

(9) *Notice' shall include any vwritten notice made in
accordance with the provisions of G.S..1A-1, Rule 4 of the WNorth
Carolina Rules of Civil Procedure, or any notice provision under
this Article or the federal act.

(10) 'Operated! includes any phase of +the planning,
application, siting, fimancing, construction, operating and
maintaining of the hazardous vaste treatment facility..

(1) *Person' means an individual, corporation, company,
association, partnership, unit of local government, State agency,
federal agency, or other legal entity.

(12) *Recycling? means the process by which recovered
resources are transformed into nev products so that the original
products lose their identity.

(13) 'Reuse' means a process by which resources are reused or

" rendered usatle.

(14) *surface impoundment' or 'impoundment' means a facility
or part of a facility which is a natural topographic depression,
man-made excavation, or diked area formed primarily of earthen
materials (although it may be lined with man-made materials),
which is designed to hold an accumulation of hazardous vaste (s)
containing free liquids, and which is not an injection well.
Examples of surface impoundments are holding, storage, settling,
and aeration pits, ponds and lagoons. .

(15) ‘Ireatment' means any method, technique or  process,
including neatralization, designed to change the physical,
chemical or biological character, form or composition of any
solid waste so as to neutralize the waste or to render the waste
nonhazardous or less hazardous, safer for tramsport, amenable for
recovery, amenable for storage or reduced in volume. The tern
includes any activity or processing designed to change the
physical form or chemical composition of solid waste to render it
nonhazardous.

(16) ‘'Treatment Commission' means the North Carolina Hazardous
Waste Treatment Commission created by this Part. .

(17 'O0nit of local government' means a county, city, town or
incorporated village.
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ng 143B-470. 3. Creation of Commission,-—Membership,
appointment, terms and vacancies, officers, meetings and quorun,
compensation.

The North Carolina Hazardous Waste Treatment Commission is
created.. It shall be governed by a board composed of nine
members herein referred to as the Treatment Commission. Members
of the General Assembly shall be ineligible for appointment to
membership on the Treatment Commission.. The Governor shall
appoint three members of the Treatment Commission, and the
General Assembly shall appoint =six members of the Treatment
Commission. '

The initial appointments by the Goveranor shall be made on or
after January 31, 1985, one term to expire January 31, 1989, and
tvo terms to expire January 31, .1987. Thereafter, at the
expiration of each stipulated term of office all appointments
made by the Governor shall be for a tera of four years. The
members of the Treatment Commission appointed by the Governor
shall be selected from the State at large and insofar as
practicable shall represent each geographic section of the State
and the industrial and environmental interests of the State.. Any
vacancy occurring in the membership of the Treatment Comamission
appointed by the Governor shall be filled by the Governor for the
unexpired term. The Governor shall have the authority to remove
any member appointed by the Governor. .

The General Assembly shall appoint three persons to serve terms
expiring January 31, 1987.. The General Assembly shall appoint
three persons to serve terms expiring Janmary 31, 1989.
Successors shall serve for four-year terms. Of the three persons
vhose terms are to expire in 1987, two shall be appointed upon
the recommendation of the President of the Senate and one  shall
be appointed upon the recommendation of the Speaker. Of the
three persons whose terms are to expire in 1989, +two shall be
appointed upon the recommendation of the Speaker and one shall be
appointed. upon the recoamendation of the President of the Senate.
Appointments by the General Assembly shall be made in accordance
with G.S. 120-121, and vacancies in those appointments shall be
filled in accordance with G.S.. 120-122.. The members of the
Treatment Commission appointed by the General Assembly shall be
selected from the State at large . and insofar as practicable shall
represent each geographic section of the State and the industrial
and environmental interests of the State. The General Assembly
shall have the authority to remove any member appointed by the
General Assembly. No member shall serve more than two
consecutive four-year terms. .

‘The Governor shall appoint from the members of the Treatment
Commission -the Chairman and Vice-Chairman of the Treatment
Commission. The Secretary of Commerce or his designee shall
serve as secretary of the Treatment Commission.. The members of
the Treatment Commission shall appoint a treasurer of the
Treatment Commission. The Department of Commerce shall use funds
already appropriated to the Department to implement this Part.

- Should any one of +the appointing -authorities fail to make
appointments by March 1, 1985, or in the event that the Chairman
and Vice-Chairman of the Comnission are not appointed by that
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date, the Treatment Commission shall proceed +to elect officers
and begin operation. . .

The Treatment Commission shall meet once in each 60 days at
such reqular meeting time as the Treatment Commission by rule may
provide and at any place within the State as the Treatment
Commission may provide, and shall also meet upon the call of its
chairman or a majority of its members.. A majority of its members
shall constitute a guorum for the transaction of business. The
members of the Treatment Commission shall not be entitled to
compensation for their services, but they shall receive per dienm

and necessary travel and subsistence expense in accordance with

G. S. 138-5.

"§ 143B-470.4. Powers and duties of the Treatment Commission,—-
(a) To carry out the purposes of +this Part, the Treatment
Commission:

(1) May exercise the powers of a body corporate,
including the power to sue and be sued, to make
contracts, and +to adopt and use a common seal and
to alter the same as may be deemed expedient;

(2) May make all necessary contracts and arrangements
with other authorities of this and other states for
any other purposes of the Treatment Commission;

(3) May rent, lease, buy, owm, acquire, mortgage, or
otherwise encumber, and dispose of real or personal
property;

(4) Shall establish amn office for the transaction of

its business at such place or places as, in the
opinion of the Treatment Commission, shall be
advisable or necessary im carrying out the purposes
of this Part;

(5) May create and operate any divisions it deenms
necessary or useful; .

(6) May pay all costs of the formationm and organization
of the Treatment Commission, and incident to its
administration and operation, and may pay all other
costs necessary in carrying out and accomplishing
the purposes of this Part;

(7) May apply for, accept and expend loams and grants
of money from any federal agency or the State or
any political subdivision thereof or from aay
public or private sources available for any of the
purposes authorized in this Part, and to give any

evidences of indebtedness as may be required. No
indebtedness of any kind incurred or created by the
Treatment Commission shall constitute an

indebtedness of the State or any of its political
subdivisions, amnd no such indebtedness shall
-involve or be secured by the faith, credit or
taxing power of the State or ‘any of its political
'subdivision. At no time may the total outstanding
indebtedness of the Treatment Commission, excluding
bond indebtedness, exceed a total of five hundred
thousand dollars ($500, 000) without approval of the
Governor, after receiving the advice of the
Advisory Budget Commissiong;
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{8) May appoint an Executive Director, who shall report
to the Treatment Commission and serve at the
pleasure of the Treatment Commission, The
Executive Director with the approval of the
Treatment -Commission shall appoint such management
personnel as he deems necessary to serve at his
pleasure. They shall report to the Executive
Director. The salaries of these personnel shall be
fixed by the Governor with the approval of the
Advisory Budget Commission. The Executive Director
or his designee shall appoint, employ, dismiss and,
within the limits. of available funding, fix the
‘compensation of such other enployees as he deens
neécessary to carry out the purposes of this Part.
There shall be an executive committee consisting of
the chairman of the Treatment Commission and two
other members elected annually by the Treatment
Commission.. The executive committee shall be
vested with the authority to do all acts which are
authorized by the bylavs of the Treatment
Commission.. Members of the executive committee
shall serve until their successors are elected;

{(9) day act as agent for the United States of America,
or any of its agencies, departments, corporations,
or instrumentalities, in any matter coming within
the parposes or powers of the Treatment Commission:

(10) . May, pursuant to Article 2 of Chapter 150A of the
General Statutes, adopt, alter or repeal its own
bylaws, rules and requlations governing the manner
in which its business may be transacted and in
which the power granted to it may be enjoyed, and
may provide for the appointment of any committees,

- and the functions thereof;

(11 May do anything necessary to accomplish the
purposes of this Part.

The property of the Treatment Commission shall not be subject
to any taxes or assessments. . '

(b) If no permit to operate a hazardous vastertreatment
facility has béen issued to a private operator by June 1, 1985,
the Treatment -~ Commission shall actively seek communities

interested in hosting hazardous waste treatment facilities and
private operators of hazardous waste treatment facilities anad
shall present appropriate sites, as prescribed in G.S. 130A-
294(g), to those operators.. If no permit to operate a hazardous
waste treatment facility has been issued to a private operator by
January 1, 1986, the Treatment Commission shall, on the basis of
the criteria and procedures outlined in G.S. .130A-294(g), select
appropriate’ site(s) and begin proceedings to purchase or if
necessary condemn property for such site(s) under the State's
power of eminent domain. Condemnation shall be upon the same
terms and procedures as set forth in Article 9 of Chapter 136 of
the General Statutes of North Carolima, except that the Treatment
Comaission shall have the same rights, duties, and
responsibilities as set forth for the North Carolipa Department
of Transportation. The purposes for which the power of eminent
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domwain 1is used in this section are to enable a hazardous waste
treatment facility to be built which will manage hazardous waste
generated by the public or by private industry in making goods
for the benefit of the public, and are, therefore, public
purposes for these and related purposes.. The Treatment
Commission shall then actively seek private operators of
hazardous wvaste treatment facilities and shall contract with at
least one operator to purchase the site and construct a hazardous
waste treatment facility. If no permit to operate a hazardous
waste treatment facility has been issued by June 1, 1986, the
Treatment Commission shall submit to the General Assembly planms
for constructlon of a facility on one of the sites and shall
proceed to begin construction of a facility withim one year and
shall seek a private operator to operate the facility.. If no
private operator can be found, the Treatment Commission shall
operate the facility. . ‘ -

(c) The Treatment Commission shall submit +to the General
Assembly by May 1, 1985, a comprehensive plan for the treatment
of hazardous waste in North Carolima, including a plan to provide
for a 'statewide hazardous waste collection system. The
Governor's Waste Management Board, the Solid and Hazardous Waste
Branch of the Division of Health Services of the Department of
Human Resources, and other State agenc1es and departments shall
cooperate with the Treatment Commission in preparation of the
plan. If the Treatment Commission, in its report to the General
Assembly, indicates that the needs of the State for treatment of
hazardous waste are being met, the Treatment Commission shall
cease to exist as of October 1, 1985, If not, the Treatment
Commission shall report periodically to the General Assembly or,
if +the General Assembly is not in session, to the Joint
Legislative Commission on Governmental Operatlons, on progress
toward meeting the State's needs.

"s 143B-470. 5. Issuance of bonds and notes.-—(a) As a means
of raising the funds needed from time to time for the
acquisition, coastruction, equipment, maintenance or operation of
any facility, building, structure or any other matter or thiag
which the Treatment Comnission 1is authorized to acquire,
construct, equip, maintain, or operate, all or any of then,
including authorized special user projects, the Treatrent
Commission may borrovw money and in evidence thereof may issue
bonds, notes and other obligations of the Treatment Commission as
provided in the Local Government Revenue Bond Act, Article 5 of
Chapter 159 of +the General Statutes.., Bonds, notes and other
obligations may also be issued to (i) establish any reserves the
Treatment Commission may determine to be desirable including,
without limitation, a debt service reserve fund, and (ii) provide
for interest during the estimated period of construction and for
a reasonable period thereafter amd (iii) provide for working
capital.

(b) Any obligations issued by the Treatment Commission under

-the provisions of this Part, their +transfer and the income

therefrom (including any profit made on the sale of them), shall
at all times be free from taxation by the State or any local unit

or political subdivision or other imstrumentality of the State,
except inheritance or gift taxes."
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Sec. 2,. G.S5. 130A~-290 is amended by adding six
additional definitions to read:

"(la) ‘*Comprehensive hazardous waste treatment facility* means
a facility designated as such by the Governor's Waste Management
Board, meeting the following criteria:
a. It is a commercial facility that accepts hazardous
waste from the general public for treatment;
b.. It has the capacity and capability to treat and
: dispose of hazardous waste on at least an
. intrastate regional basis; "and .
C. Its location will substantially facilitate treatment

of hazardous vaste for the State of North Carolina..

(74) | ‘Hazardous waste long-term storage facility*' means a
facility as defined in G.S. . 143B-470.2(5). .

(7b) ‘Hazardous waste treatment facility* means a facility as

defined in G.S. 143B-470.2(3). .

(8a) '‘Landfill* means a disposal facility or part of a
disposal facility where waste is placed in or on land and which
is not a land treatment facility, a surface impoundment, an
injection well, a hazardous waste long-term storage facility or a
surface storage facility. .

(8b) ‘Long—-term retrievable storage!' means storage in closed
containers in facilities (either above or below ground) with (i)
adequate lights, (ii) impervious cenment floors, (iii) strong
visible shelves or platforms, (1v) passagevwvays to allow
inspection at any time, (v) adequate ventilation if underground
or in closed buildings, (vi) protection from the veather, (vii)
accessible to monitoring with signs on both individual containers
and sections of storage facilities, and (viii) adeguate safety
and security precautions for facility personnel, inspectors and
invited or permitted members of the community. .

(12a) 'Reuse' means a process by which resources are reused or
rendered usable, " .

'~ Sec. 3. The first sentence of G.S. 130A-293(a) is
amended by deleting the words "and the Governér have" and
substituting the word "has™, .

Sec. 4. G.S. 130A-293(b) is rewritten to read:

" (b) When a hazardous waste facility would be prevented from
construction or operation by a county, runicipal or other local
ordinance(s), the developer or operator of the facility or the
Hazardous Waste Treatment Commission may petition the Governor's
Waste Managemént Board to review the matter. After receipt of a
petition, the Board shall hold a hearing imn accordance with the
procedures in subsection (c) . of this section and shall either
approve or disapprove the establishment and operation of the
facility. If the Board makes the four findings set forth below,
the Board shall approve the establishment of the facility. If
the Board does not make all of the four findings set forth below,
the Board shall disapprove the establishment or operation of the
facility. The decision of the Board shall ke final ‘unless a
party to the ac¢tion shall, pursuant to G.S. 7A-29, file a written
appeal within 30 days of the date of the decision. . The record on
appeal shall include all materials and information submitted to
or considered by the Board im accordance with subsection (c) of
this section. The scope of judicial review shall be 1limited to

8 : i Senate Bill 734



questions of abuse of discretion., Before approving the fac111ty,
the Board must make the following findings:

‘ (n That the proposed facility is needed in order to
establish adeguate capability for the management of
hazardous waste generated in this State and serves
the interest of the citizens of the State as a
whole;

(2) That all legally required State and federal permits
or approvals have been issued by the adppropriate
State and federal agencies or that all State and
federal permit requirements have been satisfied and
that the permits or approvals have been denied or
withheld only because of the local ordinance (s);

(3) That . local citizens and elected officials have had
adequate opportunity to participate in the siting
process; and

(4) That the coastruction and operation of the facility

- wWill not pose an unreasonable health or
environmental risk to the surrounding locality and
that the facility developer or operator has taken
or consented to take any reasonable measures to
avoid or manage foreseeable risks and to comply to
the maximum feasible extent with applicable
ordinance(s). : .

The <record for appeal shall include the Board's written
decision, a complete transcript of the hearing, all written
material presented to the Board regarding the site location and
the specific findings required in this subsection and any
minority positions on the recommendation and -the specific
findings required in this subsection. The Board's decision shall
be imn writing - and shall identify the material submitted to the
Board plus any additiomal materials used in arriving at the
decision."

Sec. 5. G.S.. 130A-293(c) is amended by rewriting the
seventh sentence to read: "“No later than 60 days after the
hearing,. the Board shall approve or disapprove the facility." and
by deletlng the remainder of the subsection. .

Sec. 6.. G.S.. 130a-294(f) is amended by adding the
following new paragraphs at the end of the subsection to read:

“"within 180 days after receiving a complete application for a
permit or for an amendment to an existing permit for a
comprehensive hazardous waste treatment facility, the Department
shall approve or disapprove the application.. In acting upon the
application, the Department -rshall consider 1land use, zoning,
buffer zones, utility availability, proximity to sources of
wvaste, civil defense, fire safety, transportation and access,
existing road network, gemeral considerations of the public's
health and safety, and any other objective factors reasonably
related and relevant to the proper siting and operation of the
comprehensive hazardous waste treatment facility. The Department
may impose action responding to these factors as a condition in

'the -permit, If the Department disapproves the application, the

disapproval shall set forth specifically the ' reasons for the

denial .and the applicant shall have the right to appeal the
disapproval.?‘ .

Senate Bill 734 : 9




Sec. To. G.S.: 1304-294 is amended by adding the

following additional subsections:

"(q) The Commission shall develop and adopt criteria and
standards to be considered in 1location and permitting of a
hazardous waste facility by January 31, 1985, The standards and
criteria shall be developed through public participation, shall
be enforced by the Department and shall include, in additiom to
all applicable State and federal rules and requlations,
consideration of: ' )

(1) Accéptability within the community where the
facility is to be located or steps which should be
taken if community acceptance is not forthcoming;

(2) Hydrological and geological factors such as flood
plains, depth to water table, groundwater travel
time, proximity to public vater supply watersheds,
soil ©pH, s0il <cation exchange capacity, soil
composition and. penmeability, cavernous bedrock,

" seismic activity, slope, mines and climate;

(3) Natural resources. such as wetlands, endanqered
species habitats, proximity to parks, forests,
wilderness areas and historical sites, and air

quality; ‘
(4) Local land use whether residential, industrial,
Gommercial, recreational, agricultural, and

proximity to incompatible structures such as
schools and airports;

(5) ‘Transportation factors, such as proximity to waste
generators and to population, route safety and
method of transportation;:; and

{6) Aesthetic factors such as the wvisibility,
- appearance and noise level of the facility.
(h) Rules adopted by the Commission shall be subject to the

following requirements:

(Y No hazardous waste landfill shall be established
until at least one comprehensive hazardous waste
treatment facility is fully operational in North
Carolina.

(2) Hazardous waste shall be treated prior to disposal
in North Carolina. Long-term storage or disposal
shall be wused for the storage or disposal of the
residual or ashes of hazardous waste which has been

. treated so the toxicity is low enough to present no
significant health or safety hazard in the event of
leakage from the facility. Hazardous waste that
cannot be reduced, stabilized or destroyed to the
extent which renders it sufficiently 1low in
toxicity as to present no significant health or
safety hazard in the event of leakage shall be
gtored in long-term retrievable storage until such
nethods are found. Hazardous waste in long-tern
retrievable storage shall be detoxified as soon as
the Commission for Health Services determines based
upon a preponderance of the evidence that the
technology 1is available at a reasomable cost.. The
Commission shall determine the extent of waste
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(1) The
February 1,
(1
(2)

—

treatment required before hazardous waste can be
disposed of in a hazardous waste landfill facility.
Any hazardous waste -'landfill facility hereafter
constructed in this State shall meet, at the
minimum, the standards of comstruction imposed by

federal regulations adopted under the Federal Act

at the time the permit is issued. .

No hazardous waste landfill - facility or
polychlorinated biphenyl landfill facility shall be
located within 25 miles of any other hazardous
waste landfill facility or polychlorinated biphenyl
landfill facility.

No hazardous waste landfill facility or
polychlorinated biphenyl landfill facility shall be
permitted within 25 nmiles of a comprehensive
hazardous waste treatment facility as defined in
G. S. . 1302-290(1a). .

The following will =not be disposed of in a

hazardous waste landfill or long-term retrievable
storage: ignitables as defined in the Federal Act,
polyhalogenated biphenyls of 50 ppm or greater
concentration and free 1liquids whether or not
containerized. -
The underground storage of either a hazardous waste
landfill or long-term storage facility shall have
at a minimum the following: a leachate collection
and removal system above an artificial impervious
liner of at least 30 mils in thickness, a minimum
of five feet of clay or «clay-like 1liner with a
maximum permeability of 1.0 x 10-7 centimeters per
second (cm/sec) below said artificial liner, and a
leachate detection system inmmediately below the
clay or clay-like liner. .

Hazardous waste shall not be stored at a hazardous
waste treatment facility for over 90 days prior to
treatment or disposal..

The Conmission shall consider any hazardous waste
treatment process proposed to it, if +the ©process
lessens treatment cost or improves treatment over

then current methods or standards required by the
Commission.

Department shall submit to the General Assembly by
1985, plans:

to monitor and regulate all generators of more than
100 kilograms per month of hazardous waste; and

to locate, catalogue and momitor all existing
hazardous waste impoundments and surface
impoundments, including inactive hazardous waste
disposal sites and 'orphan dumps®', including those
owned or operated by units of State and local
government, and shall submpit to the General
Assembly by February 1, 1985, a plan to brimng -all
of these under 1legal requirements in effect on

February 1, 1985, including a timetable for

compliance., . This plan shall include recordation of
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eéach of these sites in the office of the Register
of Deeds in the county where it is located." .
Sec. 8.. G.S.. 130A-295 is amended by designating the
present’ language as subsection (a) and adding new subsectioms (b)
and (c) to read:

"(b) The oOperator shall deposit in trust with the city or
county government one half of one percent (0.5%) of the income of
the comprehensive hazardous waste treatment facility, payable
within 30 days of each calendar quarter, until the total shall
equal an amount of two hundred fifty thousand dollars ($250,000). .
As used herein, income @means gross operating revenues less
refunds, rebates and allowances.. This fund shall be available to
the city or county in which the comprehensive hazardous wvaste
treatment facility is located for. the purpose of defraying the
cost of any cleanup which might be required at the comprehensive
hazardous waste treatment facility. -The city or county may, in
its discretion, use up to fifty thousand dollars ($50,000) of
this total to establish an Emergency Response Team, trained and
equipped to handle hazardous waste 'spills and to respond to
accidents at hazardous waste treatment facilities. . Financial
records shall be subject to the audit of the local government for
two years after any fee is paid.  BAny errors in the payment shall
be corrected by credit or debit in the next payment or payaments
by the operator of the hazardous waste facility. If the North
Carolina Hazardous Waste Treatment Commission owns and operates
the facility, 'the North <Carolina Hazardous Waste Treatment
Commission, consistent with the resources available, shall
compensdte the local government for expenses incurred due to
location of the facility.. This compensation shall not exceed the
amount. of ad valorem tax revenues the local government would have
received if the facility wvere prlvatelv owned. Nothing herein
shall be construed to 1limit im any way funds which might be
available to local government from other sources. .

(c) Although no ome 1is required to use a comprehensive
hazardous waste treatment facility, use by North Carolina
industry shall be encouraged. Nothing in this act shall be

construed to prevent any hazardous waste or other waste generated
or 1located in North Carolina fronm being removed from the State
for disposal, treatment or storage."

Sec. 9. G. S. 143B-216.13 is amended by adding at the

end of subdivision (7) the following:
"The Board shall provide a report to the General Assemrbly by
February 1, 1985, to include:

a. an analysis of the size, +type and number of
_hazardous waste facilities needed in North Carolina
and a plan to meet these needs;

b. ah analysis of the system of collection of hazardous
waste in North Carolina, recommendations as to how
that system might be improved and a plan to
implement these recommendations; and

C. afi analysis of the cost incurred by local government
bhecause of the presence of a hazardous waste
facility, a hazardous waste landfill facility or a

<comprehensive hazardous waste treatment facility. "
and- by addlng A new subdivision to read:

12 ' Senate Bill 734



(1 The Board shall certify comprehensive hazardous waste
treatment facilities which meet the criteria prescribed in 6G.S.

1302-290(1a) ."

Sec. 10. ' This act is effective upon ratification. .
In the General Assembly read three times and ratified,

" this the 26th day of June, 1984..

JAMES €. GREEN

James C. Green
President of the Senate

LISTON B. RAMSEY
Liston B. .Ramsey
Speaker of the House of Representatives

Senate Bill 734 13
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MECKLENBURG COUNTY :
DEPARTMENT OF ENVIRONMENTAL HEALTH"

1200 BLYTHE BOULEVARD
CHARLOTTE, NORTH CAROLINA 28203

March 28, 1984

Mr. Robert Kenyon
2411 Knollwood Road
Charlotte, NC 28211

Dear Mr. Kenyon:

On February 3, 1984 the Mecklenburg County Department of Environmental Health
received a complaint from a Davidson resident concerning a whitish material
covering her children upon returning from play. An investigation of this
complaint and subsequent sampling of your property on Depot Street, Davidson,
North Carolina (tax map reference 003-253-01) revealed that a portion of the
property was an abandoned asbestos disposal site. The site had apparently
been covered at one time, but now through the forces of nature it was becoming
uncovered, exposing friable asbestos.

Asbestos is a proven cancer causing agent at very low levels in the atmosphere.
Since the condition of your property on Depot Street poses a threat to the
health of the nearby residents, it will be necessary for you to correct the
conditions immediately. After consultation with State and Federal officials
it has been agreed that the following actions or equivalents are required:

1. Cover the slope and level areas with two feet of compacted earth.
2. Stabilize and reduce slope permanently by either:
a. Using landscaping techniques (railroad ties, rip rap, etc.).
b. Backfilling with dirt (this would require closing Sloan Street).

3. Landscape and grade slope and level areas to minimize erosion. Submit
final topography map indicating drainage.

4. Establish and maintain a permanent ground cover seal. Select ground
cover at the direction of the N.C. Agricultural Extension Service or
Soil and Water Conservation Service. Submit plan detailing types and
locations of cover. . .

5. Execute the enclosed solid waste disposal record (see attachment for
instructions). :

Please respond in writing to items number one - five above by stating projected
completion dates and specific methodology by April 13, 1984. Given the serious
nature of this problem, it is important that all work be completed as soon as
possible, placing top priority on item number one.

Finally, please note that the property to the west of Sloan Street is still
under investigation by this Department and may require future action.




™ S
ot Ll
sttt




Mr. Robert Kenyon Pag 2 ' March 28, 1984

or
LSRN

Thank you for your continuing cooperation.

Sincerely,

L e )f/ M%

Don R. Willard
Environmental Coordinator

DRW:dsb

cC: |/Mr'. Bill Meyer
N.C. Department of Human Resources
Division of Health Services
Environmental Health Section
Solid & Hazardous Waste Management Branch
Post Office Box 2091
Raleigh, North Carolina 27602

Mr. Fred Stroud

Environmental Protection Agency
Region IV

345 Courtland Street

Atlanta, Georgia 30365

Mayor Nancy H. MacCormac

Town of Davidson

Post Office Box 578

Davidson, North Carolina 28036

Mr. Ray Casner
Assistant County Manager
County Office Building

Dr. John Barry, Acting Director
Environmental Health Department
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MECKLENBURG COUNTY

DEPARTMENT OF ENVIRONMENTAL HEALTH

1200 BLYTHE BOULEVARD v
CHARLOTTE, NORTH CAROLINA 28203

April 25, 1984

Mr. Robert Kenyon
2411 Knollwood Road
Charlotte., North Carolina 28211

Dear Mr. Kenyon:

On April 24, 1984, Dan Hardin and I met with you at your property on
Depot Street, Davidson, North Carolina, to determine the compliance
status of the abandoned asbestos disposal site.

The following determinations were made:

1. The slope and level areas had been covered with red clay.
2. The site had been graded and landscaped to minimize erosion and
rip rap had been used to Tine the drainage ditch along Eden Street.
3. The depth of cover material was tested by taking twenty-one core
samples and was found to be adequate with two exceptions:
a. The slope nearest the intersection of Depot Street and Sloan
Street. Asbestos was encountered at approximately six inches.
b. An uncovered "ridge" paralleling Depot Street from the ware-
house to where it intersects the above mentioned slope (a).
Asbestos was encountered at approximately one inch.

It was agreed that the areas described in item three a and b would
receive new or additional cover and that once completed the area would
be ready for seeding as prescribed by the Soil and Water Conservation
Service.

Please be reminded that the method you have chosen for covering the
slope will require much maintenance to prevent erosion and that if

it fails, this department will require alternative solutions. Addition-
ally, please contact me regarding recording the site with the Register
of Deeds as soon as possible.




Mr. Robert Kenyon -2 - April 25, 1984

Thank you for your continued cooperation.

T !

Don R, Willard
Environmental Coordinator

DRW/ir

cc:v/ﬂr. Bill Meyer
N. C. Department of Human Resources
Division of Health Services
Environmental Health Section
Solid & Hazardous Waste Management Branch
Post Office Box 2091
Raleigh, North Carolina 27602

Mr. Fred Stroud

Environmental Protection Agency
Region IV

345 Courtland Street

Atlanta, Georgia 30365

Mayor Nancy H. MacCormac

Town of Davidson

Post Office Box 578

Davidson, North Carolina 28036

Basil G. Delta, M.D., M.P.H.

Health Director

Mecklenburg County Health Department
249 Billingsley Road

Charlotte, North Carolina 28211

Mr. Ray Casner
Assistant County Manager
County Office Building

Dr. John Barry, Acting Director
Environmental Health Department










UNITED STATES GOVERNMENT

L  memorandum

. February 29, 1984

DATE:
R os. Rodney D. Turpin, Safety and Occupational Health Officerfﬂgljajyrétg 4Zz;grz~5
Environmental Response Branch - Edi;on, NJ

SOREET Activity Options: Davidson Asbestos Site, North Carolina

MECK COUNTY DEPARTMENT OF

™ Fred Stroud, 0n-Scene‘Coord1nator‘£‘—5j~ RECEIVED
EPA-Region IV - Atlanta, GA
MAR 13 1984

THRU: Joseph P.. Lafornara,. Ch1ef /;2?
' Analytical Support Sect1on‘ ENVIRONMENTAL HEALTH

CONTAINMENT OPTIONS

In evaluating the suggested options, ‘the following factors must be
considered:

1. Proper skin/respirator equipment is required when potential
asbestos conditions may be present.

2. Al1l surfaces must be maintained regardless of option selected.
The intent of the surface cover is to assure that asbestos does
not migrate into the environment..

3. See Attachment No. 1 for general cost information.

A. Emergency Action
1. Slope Areas - ground cover

a. Hydro seeding (only cost reference is the Ambler, PA
estimate of approximately 5c/ft2),

b. Burlap cover (no cost estimate).

"C. Reduce slopesv%a top soil backfill (this would involve
closing off adjacent road).

d. Reduce slope via landscaping techniques (e.g., railroad
‘ties, proper surface drainage, top soil backfill).

2. Slope Areas - security
a.. Fence -

[

b. Security guards

OPFTIONAL. FORM NO. 10
(REV. 1-30)

GSA FPMR (41 CFR) 101-11.6
5010-114




3. Level Areas - ground cover
a. Driveway areas

(1) Seal off potential dust situations with black top,
etc. Surfaces must be maintained.

b. Non-Driveway Areas

(1) Same as paragraph A (1) above..

(2) Fi11/top soil cover.. Debth~6«1nches to 2 feet. Specifics
should be: determined by agronomist, soil scientist, land-
scaper, and in accordance with local, state, and federal
requirements.

(3) Black top, etc.

(4) Vegetation - should be selected by local expert(s).

Major selection factor should include root system and
maintenance requirements.

4, Level Areas - security
a.. Same as paragraph A-2 above.

B. Long Term Containment -

1. Slope/level areas, in addition to expanding/refining the
emergency actions mentioned above in paragraph A above, long term
containment has to address:

a.. Maintaining permanent seal of ground cover.
b. Maintaining vegetation.

c. Meeting localj state, and federal perﬁit, registration,
etc. '

2. Slope/level areas - security
a. Same as parégraph A 2 above.

AIR MONITORING - see Attachment No. 2

Attachments
[}
cc: Andy Zownir
Jeff Pike, EPA Reg. III, 0SC
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ESTIMATED UNIT COSTS FOR SURFACE SEALING METHODS AND MATERIALS |

Cover material and/or method of installation

Topsoil (sandy loam), hauling, spreading, and
grading (within 20 miles)

Clay hauling, spreading, and compaction

Sand hauling,
spreading, and compaction

Cement concrete (4 to 6" layer), mixed, spread,
‘compacted on-site - ..

v

Bituminous concrete (4 to 6" layer), including
base layer

Lime or’'cement, mixed into 5" -cover soil

Bentonite, materijal only; 2" layer, spread
and compacted

Sprayed asphalt membrane (%" layer and soil
cover), installed

PVC membrane (20 mil), installed
Chlorinated PE membrane (20-30 mil), installed

Elasticized polyolefin membrane, installed

Unit costs*

MHW\kau

$8.50/yd®

$15/yd’
$8,000-10,000 /acre

$6-10/yd’

$3-5/yd*

$1.50-2.10/yd?
$1.40/yd’

$1.50-2.50/yd’

$1.30-2.00/yd*
$2.40-3.20/yd?
$2.70-3.60/yd*

--continued--

Source of cost information

Haseley Trucking Company
(1980)

Universal Linings, Inc. (1980)
Tolman et al., 1979

Tolman et al., 1979

Tolman et al., 1979
Lutton et al., 1979

Lutton et al., 1979

DuPont Elastomer Chemicals
Dept. (1980)




9

TABLE 3-2 (Continued)

Cover material y:a\ow method of installation

Hypalon membrane, (30 mil), installed

~

Neoprene membrane, installed
Ethylene propylene rubber membrane, instaljed
Butyl rubber membrane, installed

Teflon-coated fiberglas (TFE) amswxmsm
(10 mil), installed

Fly ash and/or sludge, spreading, grading,
and rolling

Unit costs*

$6.50/yd*

$5.00/yd*
$2.70-3.50/yd?
$2.70-3.80/yd?
$20/yd*

$1.00-1.70yd?

Source of cost information

DuPont Elastomer Chemicals
Dept, (1980)

Lutton et al,, 1979

# # " u

DuPont Elastomer Chemicals
Dept. (1980)

Tolman et al., 1979

*Note djfferent units for volume (yd®) vs. surface

area (yd’) costs.

et p—
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Hazardous Waste Site AF‘7
Asbestos Air Monitoring Guide ‘

I. ON SITE SAMPLE
A. Type of Samples

1., Bulk Pile Samples.
a, Sample Size -~ 8 oz. Sample Jar
l.. Type of Analysis
(a) PLM (all samples)- see attached analytical method.
(b) SEM or TEM- Select 1-4, highest positive PIM samples.

b.. Sample Location _
1. Develop site specific sampling grid. Consider real time
monitor reading and site conditions.

2. Alr Samoles
a. Filter Media
1. 25 mm - 37mm cellulose 3-stage
cassette (0.45 um - 0.80 um size)

b. Flow Rates— Liter per minute

1. Low real-time monitor readings: 17.6
2. Medium real-time monitor readings: 7.5
3. High real-time monitor readings: 2.5

c. Analytical Methods
1. 107 of samples collected - TEM or SEM
2. 90% of samples collected - PLM

(TEM) - Transmission Electron Microscopy
(SEM) - Scanning Electron Microscopy
(PLM) - Polarized Light Microscopy

B. Weather conviins (see ZZ B (7). Ben ot )

I1. Preliminary Ambient Aif‘Sampling Off Site
A. Screen area with real time aerosZl or particulate instrument.
1. RAM-l or equivalent
B.. Sample Collection

1. Types of Analysis— Duplicate samples (A & B) are collected at each
station.

a. Analyze all (A) samoles from each station by PLM (see attached

procedure)
1. If (A) samples are positive for asbestos then analvze a
minimum of 257 of the appropriate (B) samples by:

(a) TEM with selected area electron diffraction (SAED) or
(b) SEM with Xray dispersion analysis (EXDA)
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Nazardous Waste Site
Ashestos Air Monitoring Guide

Page Two

B'

"OCRAFT

Sample Collection (cont'd)

2.

Sampling grid (Station location)
a. Positive RAM readings
1. Maximum 500 feet downwind from site
2. Minimum of 1-2 samples per 1000 to 2000 feet perpendlcular
to wind direction' adiacent to site.

b.. Background stations
1. Minimum of 3 stations
2. angles of 45°, 90°and 135° 500 feet to ! mile upwind of the
site ’ .

Sampling Methodology at at each station
a. Media — 25mm or 37mm 3 stage cassett 0.45 to 0.8 um

b. Flow rates
1. Low flow pumps (per station)
(a) 2.5 1/min for minimum of 30 minutes

2. High flow pumps (Applicability/location) to be determined
on site specific bases. .
(a) 7.45 liters/minutes for minimum of 30 minutes
(b) 17.5 liters/minutes for minimum of 30 minutes

Weather Conditions
a. Minimum of 3 days of dry weather before sampling.

b. Wind speed minimum of 10-15 mph at time of sampling.
c. Soil condition should be dry/non-moist at time of sampling.

III. RESIDENTIAL- Non-Commercial Buildings (rr= ﬁPPArcABLE)

A.

B.

Screening- Random selection of residence to be tested.

1.

Residents directly adjacent to the disposal pile.

Selected areas for Settled Dust Sampling

l.

Static areas

a. Attic (ascertain type insulation or asbestos use in attic).
b. Rafters- ie., attic, basement, crawlspace, etc.

c. Garage

Living areas

a. behind and/or underneath appliances, ie., refrigerators,
stoves, etc.

b. 1light fixtures

c. embedded in perimeter of carpet (under tables, couch)

d. surface areas of drapes.
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Asbestos Alr Monitoring Guide
Page Three

C. Sampling Design

1. Since the emphasis is to qualitativelv assess exposure, the primary
effort should be directed towards identifying the presence of
asbestos. This could hest be achieved through the collection and
analysis of settled dust. This should be accomplished by:

a. selecting areas as defined in B. 1 and 2. These areas should
be measured so as to allow determination of fiber concentration
per area sample. These tvpes of measurements mav he useful for
comparison purposes in this studv.

D. Sample Apparatus .

1. Battery operated sampling pump capable of 2.5 to 3.5 liters per minute flow
rate through a cellulose ester filter wlth porosity of 0.8 micron
and 37mm diameter.

E. Sample procedures -
1. The attempt is to collect settled dust from exposed surfaces onto
the filter media.

a. The area to be selected, measured and sampled will vary
depending on the amount of "free" dust on the surfaces. The
person collecting the sample will need to make this assessment.

Since the sample should not be overloaded or underloaded, the
following mavbe used as general guides to determine flow rate
and sample area. The purpose of the two different areas is to
identify the approprlate sample load if additional sampling is
required:

Heavllv visible settled dust- (a) 0.5 ft.2 at 3 1/min.
S (b) 1 f£.2 at 3 1/min.

Moderately visible settled dust- (a) 1.5 ft.? at 3 1/min.
(b) 3 ££.2 at 3 1/min.

Lightly visible settled dust- (a) 1 m?2 at 3 1/min.
(b) 2 m?2 at 3 l/min.
i
; No visible settled dust— (a) 2 m2 at 3 1/min.

b. A sample holder or cassette should be used in which the surface
of the filter is at a minimum of 1/4 inch from the top of the
surface.
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E. Sample Procedures (cont'd)

The sample holder or cassette should be open faced and placed

in contact with the surface to be sampled (The rim of the open
faced cassette that contacts the surface should be notched to

allow for reduced pressure buildup on the pump).

With the pump turned on,. sample holder should be moved across
the surface making sure the total defined area is sampled.
Depending on the filter loading, repeated sampling across the
same area may be warranted. Should the investigator decide
that more particulate material is needed for proper filter
loading, additional areas can be defined and measured for
sampling. Using the same filter and procedures these areas
should be likewise sampled. All areas should be phvsically
measured by the investigator.

F. Sample Analysis

1.

Optical Microscopy

a.

b,

-

Filters should be prepared and analyzed by the most current
NIOSH methodology by Phase Contract Microscopy.

Concentration of fibers should be determined for unit area
measured.

These fiber data should be used for comparison purposes in this
study to assess extent of contamination and for making
decisions for additional sampling and analysis.

Electron Microscopy

d.

A representative number of samples should be selected for fiher
identification by either Scanning Flectron Microscopy (SEM) or
Transmission Electron Microscopy (TEM). These microscopv
methodologies should he used for fiber count and also
identification of the fibers, as well as the surrounding fiber
matrix using Selected Area Flectron Diffraction (SAFD), TEM
onlv, and/or Fnergy Dispersive X~Ray (EDX) analvsis.

This data can be used for comparison with optical fiber counts
and | to acertain the presence of asbestos. It may be possible
tq determine if asbestos contamination is the same type of
fiber identified from the disposal piles.

Soil surface samples should be prepared and analyzed in the
same manner using Electron Microscopy.
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‘ORMULA: various

FIBERS

METHOD: 7400
ISSUED: 2/15/84

SHA: 0.5 asbestos fibers (> 5 um long)/mi

PROPERTIES: solid, fibrous

I0SH: 0.1 asbestos; 3 fibrous glass. (> 10 um long, < 3.5 um wide)
CGIH: 0.2 crocidolite; 0.5 amosite; 2 chrysotile-and other asbestos

YNONYMS: asbestos (actinolite [CAS #11536-66-4], grunerite' (amosite) [CAS M2172-13-5],
nthophyllite [CAS #77536-67-5], chrysotile [CAS #12001-29-5], crocidolite- [CAS #12001-28-4],
remolite- [CAS #77536-68-6]); fibrous glass; mineral fibers.

SAMPLING

MEASUREMENT

WPLER: FILTER
(cellulose ester membrane, 0.8 to
1.2 ym; 25 mm diameter)

OAd RATE*: > 0.5 L/min
JL-MINX: 400 L @ 0.1 fiber/mt
-MAX*: 1920 L @ 0.1 fiber/mL (DNE" 1 mg
total dust)
djust for 100 to 1300 fibers/mm2 (step 4)
{IPMENT: routine
MPLE STABILITY: indefinite

ANKS: 10% of samples (minimum 2) [1]

ACCURACY

NGE STUDIED: 80 to 100 fibers counted
AS: see Evaluation of Method

ERALL PRECISION: 0.115 to 0.13 [1]

!TECHNIQUE: MICROSCOPY, PHASE CONTRAST
]

!ANALYTE: fibers (manual count)

!SAMPLE PREPARATION: acetone/triacetin method

]

!COUNTING RULES: Set A (P&CAM 239 [1,2]) or set B
! (modified CRS)

]

'EQUIPMENT: 1. phase-contrast microscope.

! 2. Walton-Backett graticule (100 pm
' diameter): A rules use Type G-22;
t . B rules use Type G-24)

! 3. phase-shift test. slide (HSE/NPL)

t

!CALIBRATION: phase-shift detection 1imit between
' 3 and 4 degrees

!ANALYTICAL RANGE: 100 to 1300 fibers/mm?2

) filter area (3)

'ESTIMATED LOD: 7 fibers/mm2 filter area

1

*ANALYTICAL PRECISION: 0.10 to 0.12 (A rules)[1];
! 0.157 (B rules)[3]

LICABILITY: The working range is 0.02 fibers/mL (1920-L sample) to. 1.25 fibers/mi (400-L
ple) The method was designed to give an index of airborne asbestos fibers but may be used
* other materials such as fibrous glass by inserting suitable parameters into the counting
'es. The method does not differentiate between asbesfos and other-fibers. Asbestos fibers
is_than ca. 0.25 ym diameter will not be counted by this method [5].

‘ERFERENCES: Any airborne fiber may interfere; all particles meeting the counting criteria
| be counted. Chain-like particles may appear fibrous. High levels of non-fibrous dust
‘ticles may obscure fibers in the field of view and raise the detection limit.

{ER METHODS: This method introduces changes for improved reproducibility and replaces

AM 239 [1,2].
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IBERS KETHOD: 7400
IEAGENTS : EQUIPMENT:
‘. Acetone.* 1. sampler: field monitor, 25 mm, 3-piece cassette

), Triacetin (glycerol triacetate)
(reagent grade).

*See Special Precautions.

3.

12.

with 50-mm extension cowl with cellulose ester
filter 0.8 to 1.2 um pore size.

NOTE: Analyze representative filters for fiber
background before use and discard the filter lot
if more than 5 fibers per 100 fields are found.
Gridded filters give improved focusing capability
for analysis. and are: reconmended.

Personal sampling pump, > 0.5 L/min (sere‘step 4

for flow rate) ,with flexible connecting tubing.
Microscope, phase contrast, with green filter, 8
to 10X eyepiece, and 40 to 45X phase cbjective
(total magnification ca. 400X), Numerical Aperture
= 0.65 to 0.75.

Slides, glass, single-frosted, pre-cleaned, 25 x
75 mm.

Cover stips, 25 x 25 nm, no. 1-1/2.

Knife, #10 surgical steel, curved blade.
Tweezers.

Flask, Guth type, insulated neck, 250 to 500 mt
(with single-holed rubber stopper and
elbow-jointed glass tubing, 16 to 22 am long).
Hotplate, spark-free, stirring type; or heating
mantle; or infrared lamp and magnetic stirrer.

. Syringe, hypodermic, with 22 gauge needie.
. Graticule, Walton-Beckett type with 100 um

diameter circular field (area = 0.00785 mm2)

(Type G-22 for A rules; Type G-24 for 8 rules).

Available from Graticules Ltd., Morley Road,

Tonbridge, Kent, England TN9, IRNM.

NOTE: The graticule is custom-made for each
microscope. Specify disc diameter needed to
fit exactly the ocular of the microscope and
the diameter (mm) of the circular counting
area (see step 11). .

HSE/NPL phase contrast test slide, Hark II.

. Available from PTR Optics Ltd., 145 Newton Street,

]3.
14.

Waltham,  MA 02154. :
Telescope, phase-ring centering.
Stage micrometer (0.01 mm divisions).

ECIAL PRECAUTIONS: Acetone is an’ extremely flammable liquid and precautions must be taken
t to ignite it. The acetone must be heated in a ventilated laboratory fume hood using a

ameless, spark-free heat source.
)
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{ETHOD: 7400 ' FIBERS

JAMPLING:

1. Calibrate each personal sampling pump with a representative sampler in line [1].

2. Fasten the sampler to the worker's lapel as close as possible to the worker's mouth.

Remove the top cover from the end of the cowl extension (open face) and orient face down.
Wrap the joint between the extender and monitor body with shrink tape to prevent air
leaks.

3. Submit at least two field blanks (or 10% of the- total samples, whichever is. greater) for
each set of samples. Remove. the caps from the field blank cassettes and store the caps. and
cassettes. in a clean area (bag or box) during the sampling period. Replace the caps in the
cassettes when sampling is completed.

NOTE: If a field. blank yields.fiber counts: greater than 7 fibers/100 fields,. report
possible contamination of the samples.

4. Sample at 0.5 L/min or greater [6]. Do not exceed 1} mg total dust loading on the filter.
Adjust sampling flow rate, Q (L/min), and time to produce a fiber density, €
(fibers/mm?2), of 100 to 1300 fibers/mn2 (3.85 x 104 to 5 x 103 fibers per 25-mm
filter with 385 mm? effective collection area, A, (mm?)), for optimum counting
precision. Calculate the minimum simpling time, tmi, (minutes), at the action level
(one-half the current standard), L (fibers/mL), of the fibrous aerosol being sampled:

(Ac) (E)

Q) (L)103
- Remove the field monitor at the end of sampling, replace the plastic top cover and smal}
end caps, and store- the monitor.

5. Ship the samples in a rigid container with sufficient packing material to prevent jostling
or damage.

tmin =

[¥1]

AMPLE PREPARATION:

JTE: The object is to produce samples with a smooth (non-grainy) background in a medium with a
refractive index equal to or less than 1.46. The method below collapses the filter for
easier focusing and produces permanent mounts which are useful for quality control and
interlaboratory comparison. Other mounting techniques meeting the above criteria may
also be used (e.g., the non-permanent field meunting technique used in P&CAM 239 [2]).

J. Clean the glass slides and cover slips with acetone and set aside.

J. Place 40 to 60 mL of acetone into a Guth-type flask. Stopper the flask with a single-hole
rubber stopper through which a glass tube extends 5 to 8 em into the flask. The portion of
the glass tube which exits the top of the stopper (8 to 10 cm) is bent downward in an elbow
which makes an angle of 20 to 30° with the horizontal.

I. Place the flask on a stirring hotplate or wrap in a heating mantle. Heat the acetone
gradually to its boiling temperature (ca. 58 °C).

CAUTION: The acetone vapor must be generated in a ventilated fume hood away from all open
flames and spark sources. .
NOTE: Alternate- heating methods can be used, providing no open flame or sparks are present.

i. Mount either the whole sample filter or a wedge cut from the sample filter on a- clean glass
slide. !
a. Cut wedges of ca. 25% of. the filter area with a curved blade steel surgical knife using
a rocking motion to prevént tearing.
b. Place the filter or wedge, dust side up, on the clean glass slide. Static electricity

will usually keep the filter on the slide until it is cleared.
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FIBERS METHOD: 7400

c. Hold the glass slide supporting the filter wedge approximately 1 to 2 an from the glass
tube port where the acetone vapor is escaping from the heated flask. The acetone vapor
stream should cause a condensation wet spot on the glass slide ca. 2 to 3 am in
diameter. By moving the glass slide gently in front of the vapor stream, the filter
wedge should clear in 2 to 5 sec. If the filter wedge curls, distorts, or is otherwise
rendered unusable, the vapor stream is probably not strong enough. Periodically wipe
the outlet: port with tissue to prevent 1iquid acetone dropping onto the filter.

d. Using the hypodermic' syringe with a 22-gauge needle, place 1 to 2 drops of triacetin on
the wedge. Gently lower a clean 25-mr square cover slip down onto the wedge at a slight
angle: to reduce- the possibility of forming bubbles. If too many bubbles form or the
amount. of triacetin is: insufficient, the cover- slip may. become- detached within a. few
hours.

e. Glue the edges of the cover slip to the glass slide using a lacquer or nail polish [7].
NOTE: Counting may proceed immediately after clearing of the filter is campleted. If

clearing is slow, the slide preparation may be heated on a hotplate (surface
temperature 50 °C) for 15 min to hasten clearing.

CALIBRATION AHD QUALITY COMTROL:
11. Calibration of the Walton-Beckett graticule. Determine the diameter, d., of the circular
counting area:
a. Insert any available graticule into the eyepiece and focus so that the graticule lines
are sharp and clear. ‘ .
b. Set the appropriate interpupillary distance, and if applicable, reset the binocular head
adjustment so that the magnification remains constant.
c. Install the 40X or 45X phase objective. .
d. Place a stage micrometer on the microscope object stage and focus the microscope on the
graduated lines.
e. Measure the magnified grid length, Ly (1m), using the. stage micrometer.
f. Remove the graticule from the microscope and measure its actual grid length, Ly (mm).
This can best be accomplished by using a stage fitted with verniers.
g. Calculate the circle diameter, de (M), for the Walton-Beckett graticule:

Example: If Ly = 108 um, Ly = 2.93 mm and D = 100 ym, then de = 2.71 mm.
h. Check the circle diameter (acceptable range 100 wm + 2 um) with a stage micrometer
upon receipt of the graticule from the manufacturer. Determine field area (um3) .
2. Microscope adjustments. Follow the manufacturer's instructions and:
a. Adjust the light source for even illumination across the field of view at the condenser
iris.
NOTE: KShler illumination is preferred, where available.
b. Focus on the particulate material to be examined. .
c. Make surethat the field iris is in focus, centered on the sample, and open only enough
to fully illuminate the field of view. . :
d. Ensure that the phase: rings' (annular diaphragm and phase-shifting elements) are
concentric. - ¢ '
3. Check the phase-shift detection 1imit of the microscope periodically.
a. Remove the HSE/NPL phase-contrast test slide from its shipping container and center it
under the phase objective.

1/12/84 (DRAFT) ' 7400-4
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METHOD: 7400 FIBERS

b. Bring the blocks of grooved lines into focus.

NOTE: The slide consists of 7 sets of grooves (approximately 20 grooves to each block)
in descending order of visibility from set 1 to set 7. The requirements for
asbestos counting are that the microscope optics must resolve the grooved lines in
set 3 completely, although they may appear somewhat faint, and that the grooved
lines in sets 6 and 7 must be invisible. Sets 4 and 5 must be at least partially
visible, but may vary siightly in visibility between microscopes. A microscope
which fails to meet these requirements precisely has. either too low or too high a.
resolution to be used: for- asbestos. counting. .

c. If the: image quality deteriorates, clean the microscope: optics and consult the -
microscope manufacturer..

14. Quality control of fiber counts.

a. Prepare and count. field. blanks along with the field samples. Report the counts on each
blank. Calculate the mean of the blank counts, and subtract this value from each sample
count before reporting the results.

b. Perform blind recounts by the same counter on 10% of filters counted (slides relabeled
by a.person other than the counter).

15. Use the following test to determine whether a pair of counts on the same wedge should be
rejected because of possible bias. This statistic estimates the counting repeatability at
the 95% confidence level. _Discard the sample if the difference between the two counts
exceeds 2.77 (F)s,, where F = average. of the two fiber counts, and sp = relative
standard. deviation, which should be derived by each laboratory based on historical in-house
data.

NOTE: If a pair of counts.is rejected as a result.of this test, recount the entire set of
samples and test the new counts against the first counts. Discard all rejected
paired counts.

16. Enroil each new counter in a training course which compares performance of counters on a
variety of samples using this procedure.

NOTE: To ensure good reproducibility, all laboratories engaged in routine asbestos counting
should participate in an asbestos proficiency testing program such as the NIOSH
Proficiency Analytical Testing (PAT) Program and routinely participate with other
asbestos fiber counting laboratories in the exchange of field samples to compare
performance of counters,

ANALYTICAL PROCEDURE a
17. Place the slide on the mechanical stage of the calibrated microscope with the center of the
wedge under the objective lens. Focus. the microscope on the plane of the filter wedge.
NOTE: The use of gridded filters can be very helpful in locating the proper specimen plane.
18. Regularly check phase-ring alignment and Kdhler illumination [5].
19. Select one-of the following sets of counting rules: )
NOTE: The two sets of rules have been demonstrated to produce equivalent mean counts on a
variety of asbestos sample types [4], and must be strictly followed in order to
abtain valid results. MNo hybridizing of the two sets of rules is permitted. The
calibration of the microscope with the HSE/NPL test slide determines the minimum
detectabie fiber diameter (ca. 0.25 ym). -
a. A rules (same as P&CAM 239 rules [2]).
NOTE: The A rules are required for monitoring asbestos for compliance purposes under
OSHA or NIOSH standards.

1. Count only fibers longer than S um. Measure the length of curved fibers along the
curve.

01/12/84 (DRAFT) 7400 &
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FIBERS - _ METHOD: 7400

2. Count only fibers with a length-to-width ratio equal to or greater than 3:1.

3. For fibers which cross the boundary of the graticule field:
a. Count any fiber Jonger than 5 um which lies entirely within the graticule area.
b. Count as 1/2 fiber, any fiber with only one end lying within the graticule area.
c. Do not count .any fiber which crosses the graticule boundary more than once.
d. Reject and do not count all other fibers. .

4. Count bundles of fibers as one fiber unless individual fibers can be identified by
observing both ends of a fiber, and it meets rules.a.l and a.2.

5. Count enough graticule fields to yield 100 fibers. Count a minimm of 20 fields.
Stop at 100 fields regardless of fiber count.

b. 8 rules
NOTE: The B rules are preferred analytically because of their demonstrated ability to
improve the reproducibility of fiber counts [4].

1. Count only ends of fibers. Each fiber must be longer- than 5 ym and less than
3 um diameter. .

2. Count only ends of fibers with a length-to-width ratio equal to or greater than 5:1.

3. Count each fiber end which falls within the graticule area as one end, provided that
the fiber meets rules b.1 and b.2.

4. Count. visibly free ends which meet rules b.1 and-b.2 when the fiber appears to be
attached to another particle, regardless of the size of the other particle.

S. Count the free ends of fibers emanating from large clumps and bundles up to a maximum
of 10 "ends® (5 fibers), provided that each segnent meets rules b.1 and b.2.

6. Count endugh graticule fields to yield 200 "ends.™ Count a minimsm of 20 fields.
Stop at 100 fields, regardless of the fiber count. '

1. Divide the total "end® count by 2 to yield fiber count.
NOTE: Split fibers will normally be counted as more than 2 “ends® if the free ends

meet the rules b.1. and b.2. .

J. Start. counting from one end of the wedge and progress along a radial line to the other end,
shift either up or down on the wedge, and continue in the: reverse direction [8]. Select
fields randomly by looking away from the eyepiece briefly while advancing the mechanical
stage. When an agglamerate covers 1/6 or more of the field of view, ‘reject the field and
select another. Do not report rejected fields in the number of total fields counted.
NOTE: When counting a field, continuously scan a range of focal planes by moving the fine

focus knob, to detect very fine fibers which have become imbedded in the filter. The
small diameter fibers will be very-faint but are an important contribution to the
total count. -

\LCULATIONS: ’

i. Calculate and report fiber density on the filter, £ (fibers/m?), by dividing the total
fiber count, F, minus the mean blank count, B, by the number of fields, n, and the field
area, Ag (0.00785 mm? for a properly calibrated Walton-8eckett graticule):

E= {5‘&%}’ fibers/m=

‘. Calculate the concentration, d (fibers/mL), of fibers in the air volume sampled, V (L),
_using the effective collectibn area of the fi ter, A; (385 mm® for a 25-mn filter):

C= (E) (Ac)
v-103
NOTE: Check and adjust the value of Ac periodically, if necessary.
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EVALUATION OF METHOD:
This method is a revision of NIOSH Method P&CAM 239 [1,2]. A summary of the revisions is:
A. Sampling
The change fram a 37-mm to a 25-mm filter size was incorporated to reduce problems
associated with non-uniform fiber loading reported on the 37-mm filters {8]. The change in
flow rates allows for 2 m® full shift samples to be taken, providing that the filter is
not overloaded with non-fibrous particulates.
8. Sample Evaluation
1. The inclusion of the Walton-Beckett graticule in the method was made to standardize the
field area observed through the eyepiece [3].
2. The introduction of the HSE/NPL. test slide was. made- to standardize microscope optics to
improve: reproducibility.
3. A recent international collaborative study involved 16 laboratories using prepared slides
from the asbestos cement, milling, mining, textile, and friction material industries
(4]. The modified CRS (NIOSH B) rules were found to ba more precise than the AIA
(NIOSH A)* rules. The ranges of relative standard deviations (sp), which varied with
\ Sample type and laboratory, were:
o Because of past inaccuracies associated with low fiber counts, the minimum loading has
"N’ been increased to 100 fibers/mm filter area (80 fibers total count). This level
yields an overall sp= 0.13, as indicated in Fig. 3 (revised) of P&CAM 239 [1], which
corresponds to an analytical sp= 0.12 after removal of pump error [10]. Similarly at
the maximum count of 100 fibers , overall sp= 0.115 and analytical sp= 0.10 are

obtained.

(Intralaboratory) (Interlaboratory) (Overall)
AIA (NIOSH A Rules)* 0.12 to 0.40 0.27 to 0.85 0.40
Modified CRS (NIOSH B Rules) 0.11 to.0.29 0.20 to 0.35 0.25

*Under AIA rules, only fibers having a diameter less than 3 um are counted and fibers

attached to particles larger than 3 um are not counted. NIOSH A rules are otherwise
similar to the AIA rules.

The B rules have also been favorably res:eived by analysts as less ambiguous and simpler
to use; these rules also showed the least bias relative to AIA rules in the collaborative

study. An independent NIOSH laboratory study using amosite fibers reported a relative
standard deviation of 0.157 for the B8 rules [9].

Rl
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METHOD: 7400

Relative Levels of Count by Different Counting Rules* [4]

Number of Aspect Ratio > 3:1 Aspact Ratio > 5:1

Sample Type Samples AIA Mod. CRS AIA Mod. CRS
Mining 10 100 127 73 92
Milling 10 100 112 84 95
Asbestos Cement 14 100 146 30 137
Textile Chrysotile 10 100 109 89 99
Friction Materia) 10 100 130 87 116
Others (Insulation,. Amosite) ) 100. 12T 92z 118
Mean - log 5 8 110

*Arithmetic means. of counts made by different laboratories relative to the AIA (> 3:1)
counts.

Sample Preparation Technique

The acetone vapor-triacetin preparation technique has been incorporated in the method as
a faster and more permanent mounting technique than the dimethyl phthalate/diethyl
oxalate method [2].

Evaluation of the method using the A and B counting rules will proceed on a continuing
basis through the NIOSH Proficiency Analytical Testing (PAT) Program. The new PAT

reporting form allows for reporting of results by either set of rules as of January,
1984,
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Environmental Response Branch - Edison, NJ

sumEeT Activity Options: Davidson Asbestos Site, North Carolina
‘ MECK COUNTY DEPARTMENT OF
™ Fred Stroud, On-Scene Coordinator £ ¢ § RECEIVED
EPA-Region IV - Atlanta, GA
. MAR 13 1984
THRU: Joseph: P.. Lafornara, Chief /;2? [ty
' AnaTytical Support Sectiomr /- ENVIRONMENTAL HEALTH
. ?

CONTAINMENT OPTIONS

In evaluating the suggested options, the following factors must be
considered: :

1. Proper skin/respirator equipment is required when potential
asbestos conditions may be present.

2. A1l surfaces must be maintained regardless of option selected.
The intent of the surface cover is to assure that asbestos does
not migrate into the environment.. '
3. See Attachment No. 1 for general cost information.
A. Emergency Action

l. Slope Areas - ground cover

a. Hydro seeding (only cost reference is the Ambler, PA
estimate of approximately Sc/ft2).

b. Burlap cover (no cost estimate).

"C. Reduce slope:v%a top soil backfill (this would involve
closing off adjacent road).

d. Reduce slope via landscaping techniques (e.g., railroad
ties, proper surface drainage, top soil backfill).

2. Slope Areas - security
a.. Fence -

b. Security guards

OPTIONAL FORM NO. 10
(REV. 1-80)

GSA FPEMR (41 CFR) 101-11.6
8010-114
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3. Level Areas - ground cover
a. Driveway areas

(1) Seal off potential dust situations with black top,
etc. Surfaces must be maintained.

b. Non-Driveway Areas

(1) Same as paragraph A (1) above.

(2) Fil1/top soil cover.. Deﬁth-ﬁﬂinches to 2 feet. Specifics
should be: determined by agronomist, soil scientist, land-
scaper, and in accordance with local, state, and federal
requirements.

(3) Black top, etc.

(4) Vegetation - should be selected by local expert(s).

Major selection factor should include root system and
maintenance requirements.

4, Level Areas - security
a.. Same as paragraph A-2 above.

B. Long Term Containment '

1. Slope/level areas, in addition to expanding/refining the
emergency actions mentioned above in paragraph A above, long term
containment has. to address:

a.. Maintaining permanent seal of ground cover.
b. Maintaining vegetation.

c. Meeting local, state, and federal perﬁit, registration,
etc. "

2. Slope/level areas - security
a. Same as parégraph A 2 above.

AIR MONITORING - see Attachment No. 2

Attachments ‘
\

cc: Andy Zownir
Jeff Pike, EPA Reg. III, 0SC
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Cover material n:a\os method of installati

TABLE 3-2 (Continied)

on Unit costs*

Hypalon membrane, (30 mil), installed

-

Neoprene membrane, installed
Ethylene propylene rubber membrane, instal
Butyl rubber membrane, installed

Teflon-coated fiberglas (TFE) am3a1m=m
(10 mi1), installed

Fly ash and/or sludge, spreading, grading,
and rolling

$6.50/yd?

$5.00/yd*

Jed $2.70-3.50/yd?
$2.70-3.80/yd?
$20/yd*

$1.00-1.70yd?

Source of cost information

DuPont Elastomer Chemicals
Dept, (1980)

Lutton et al,, 1979

DuPont Elastomer Chemicals
Pept. (1980)

Tolmap et ad“. 1979

*Note different units for volume (yd®) vs. surface area (yd®) costs.

o 9. Wt ove o
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Hazardous Waste Site A_F.?
Asbestos Air Monitoring Guide :

ON SITE SAMPLE
A. Type of Samples

1. Bulk Pile Samples.
a. Sample Size — 8 oz. Sample Jar
1. Type of Analysis
(a) PLM (all samples)- see attached analytical method.
(b) SEM or TFM- Select l-4, highest positive PIM samples.

b. Sample Location
1. Develop site specific sampling grid. Consider real time
monitor reading and site conditions.

2. Air Samples
a. Filter Media
I. 25 mm - 37mm cellulose 3-stage
cassette (0.45 um - 0.80 um size)

b. Flow Rates— Liter per minute

1. Low real-time monitor readings: 17.6
2. Medium real-time monitor readings: 7.5
3. High real-time monitor readings: 2.5

c. Analytical Methods
1. 107 of samples collected - TEM or SEM
2. 90Z%Z of samples collected - PLM

(TEM) ~ Transmission Electron Microscopy
(SEM) ~ Scanning Electron Microscopy
(PLM) - Polarized Light Microscopy

B. Weather convimins (see ZZ, B(Y). Benatu )

II. Preliminary Ambient Aif‘Sampling Off Site

. . a . .
A. Screen area with real time aerosa&l or particulate instrument.
1. RAM=~1 or equivalent
B. Sample Collection

1. Types of Analysis— Duplicate samples (A & B) are collected at each
station.

a. Analyze all (A) samples from each station by PLM (see attached
procedure)
1. 1If (A) samples are positive for asbestos then analyze a
minimum of 25% of the appropriate (B) samples by:

(a) TEM with selected area electron diffraction (SAED) or
(b) SEM with Xray dispersion analysis (EXDA)
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Nazardous Waste Site
Ashestos Air Monitoring Guide
Page Two

B. Sample Collection (cont'd)

2. Sampling grid (Station location)
a, Positive RAM readings
1. Maximum 500 feet downwind from site
2. Minimum of 1-2 samples per 1000 to 2000 feet perpendicular
to wind direction adiacent to site. -

b. Background stations
1. Minimum of 3 stations
2. angles of 45°, 90°and 135° 500 feet to 1 mile upwind of the
site ' .

3. Sampling Methodology at at each station
a. Media — 25mm or 37mm 3 s&age cassett 0.45 to 0.8 um

b. Flow rates
1. Low flow pumps (per station)
(a) 2.5 1/min for minimum of 30 minutes

2. High flow pumps (Applicability/location) to be determined
on site specific bases. .
(a) 7.45 liters/minutes for minimum of 30 minutes
(b) 17.5 liters/minutes for minimum of 30 minutes

4. Weather Conditious

a. Minimum of 3 days of dry weather before sampling.
b. Wind speed minimum of 10-15 mph at time of sampling.
c. Soil condition should be dry/non-moist at time of sampling.

III. RESTDENTIAL- Non-Commercial Buildings ( T F}PPArcﬂBLE)
A. Screening- Random selection of residence to he tested.
1. Residents directly adjacent to the disposal pile.

B. Selected areas for Settled Dust Sampling
1. Static areas
a. Attic (ascertain type insulation or asbestos use in attic).
b. Rafters— ie., attic, basement, crawlspace, etc.
c. Garage

2. Living areas
a. behind and/or underneath appliances, ie., refrigerators,
stoves, etc.
b. 1light fixtures
c. embedded in perimeter of carpet (under tables, couch)
d. surface areas of drapes.
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Hazardous “Taste Site Z ?A/fa_?

Ashestos Alr Monitoring Guide
Page Three

C. Sampling Design

1. Since the emphasis is to qualitativelv assess exposure, the primary
effort should be directed towards identifving the presence of
asbestos. This could best be achieved through the collection and
analysis of settled dust. This should be accomplished by:

a. selecting areas as defined in B. 1 and 2. These areas should
be measured so as to allow determination of fiber concentration
per area sample. These tvpes of measurements may he useful for
comparison purposes in this studv.

D. Sample Apparatus

1. Battery operated sampling pump capable of 2.5 to 3.5 liters per minute flow
rate through a cellulose ester filter w1th porosity of 0.8 micron
and 37mm diameter.

E. Sample procedures -
1. The attempt is to collect settled dust from exposed surfaces onto
the filter media.

a. The area to be selected, measured and sampled will vary
depending on the amount of "free" dust on the surfaces. The
person collecting the sample will need to make this assessment.

Since the sample should not be overloaded or underloaded, the
following mavbe used as general guides to determine flow rate
and sample area. The purpose of the two different areas is to
identify the approprlate sample load if additional sampling is
required:

Heav11v visible settled dust- (a) 0.5 ft.2 at 3 1/min.
. (b) 1 ft.2 at 3 1/min.

Moderately visible settled dust- (a) 1.5 ft.? at 3 1/min.
(b) 3 ft.2 at 3 1/min.

Lightly visible settled dust- (a) 1 m? at 3 1/min.
(b) 2 m2 at 3 1/min.
1
. No visible settled dust- (a) 2 mZ at 3 1/min.

b. A sample holder or cassette should be used in which the surface
of the filter is at a minimum of 1/4 inch from the top of the
surface.




Page Four

Hazardous %Waste Site _%4 /:‘. 7
Asbestos Air Monitoring Guide .

E. Sample Procedures (cont'd)

The sample holder or cassette should be open faced and placed

in contact with the surface to be sampled (The rim of the open
faced cassette that contacts the surface should be notched to

allow for reduced pressure huildup on the pump).

With the pump turned on,. sample holder should be moved across
the surface making sure the total defined area is sampled.
Depending on the filter loading, repeated sampling across the
same area may be warranted, Should the investigator decide
that more particulate material is needed for proper filter
loading, additional areas can be defined and measured for
sampling. Using the same filter and procedures these areas
should be likewise sampled. All areas should be phvsically
measured by the investigator.

F. Sample Analysis

1.

Optical Microscopy

a.

b.

-

Filters should be prepared and analyzed by the most current
NIOSH methodology by Phase Contract Microscopy.

Concentration of fibers should be determined for unit area
measured.

These fiber data should be used for comparison purposes in this
study to assess extent of contamination and for making
decisions for additional sampling and analysis.

Electron Microscopy

a.

A representative number of samples should be selected for fiber
identification by either Scanning Flectron Microscopy (SEM) or
Transmission Electron Microscopy (TEM). These microscopy
methodologies should be used for fiber count and also
identification of the fibers, as well as the surrounding fiber
matrix using Selected Area Flectron Diffraction (SARD), TFEM
onlv, and/or Fnergy Dispersive X-Ray (EDX) analvsis.

This data can be used for comparison with optical fiber counts
and | to acertain the presence of asbestos. It may be possible
to determine if asbestos contamination is the same type of
fiber identified from the disposal piles.

Soil surface samples should be prepared and analvzed in the
same manner using Electron Microscopy.
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‘ORMULA: various FIBERS

KETHOD: 7400
ISSUED: 2/15/84

SHA: 0.5 asbestos fibers (> 5 um long) /mi. PROPERTIES: solid, fibrous
IOSH: 0.1 asbestos; 3 fibrous glass. (> 10 um long, < 3.5 um wide)
CGIH: 0.2 crocidolite; 0.5 amosite; 2 chrysotile and other asbestos

YNONYMS: asbestos (actinolite [CAS #11536-66-41, grunerite: (amosite) [CAS #12172-713-51,
nthophyllite [CAS #17536-67-51, chrysotile [CAS #12001-29-51, crocidolite  [CAS #12001-28-41],
remolite [CAS #77536-68-61); fibrous: glass; mineral fibers.

SAMPLING MEASUREMENT
i . '
WMPLER: FILTER {TECHNIQUE: MICROSCOPY, PHASE CONTRAST
(cellulose ester membrane, 0.8 to !
1.2 ym, 25 mn diameter) !ANALYTE: fibers (manual count)
- 1
OW RATE*: > 0.5 L/min 'SAMPLE PREPARATION: acetone/triacetin method
t
JL-MIN*: 400 L @ 0.1 fiber/mL !COUNTING RULES: Set A (P&CAM 239 £1,2]) or Set B
-MAX*: 1920 L @ 0.1 fiber/mL (DNE 1 mg ! (modified CRS)
total dust) !

‘EQUIPKENT: 1. phase-contrast microscope

2. Walton-Backett graticule (100 pm
diameter): A rules use Type G-22;
B rules use Type G-24)

3. phase-shift test. slide (HSE/NPL)

djust for 100 to 1300 fibers/m? (step 4) !
t
IPMENT: routine !
{
!

MPLE STABILITY: indefinite
!CALIBRATION: phase-shift detection limit between

ANKS: 10% of samples (minimum 2) [1] ! 3 and 4 degrees
t
!ANALYTICAL RANGE: 100 to 1300 fibers/mm2
ACCURACY 1 filter area [3]
]
NGE STUDIED: 80 to 100 fibers counted  IESTIMATED LOD: 7 fibers/mn2 filter area
’ {
AS: see Evaluation of Method . !ANALYTICAL PRECISIOH: 0.10 to 0.12 (A rules)[1];
! 0.157 (B rules)[3]
ZRALL PREC‘ISION: 0.115 to0 0.13 [1] ! )

LICABILITY: The working range is 0.02 fibers/mi (1920-L sample) to 1.25 fibers/mi (400-L
ple) The method was designed to give an index of ajrborne asbestos fibers but may be used
* other materials such as fibrous glass by inserting suitable parameters into the counting
ves. The method does not differentiate between asbestos and other fibers. Asbestos fibers
is_than ca. 0.25 ym- diameter will not ba counted by this method [5].

'ERFERENCES: Any airborne fiber may interfere; all particles meeting the counting criteria
1 be counted. Chain-like particles may appear fibrous. High levels of non-fibrous dust
‘ticles may obscure fibers in the field of view and raise the detection limit.

IER METHODS: This method introduces changes for improved reproducibility and replaces
AM 239 [1.2].

12/84 (DRAFT) 74001
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SIBERS METHOD: 7400
IEAGENTS: EQUIPMENT:
;. Acetone.* 1. Sampler: field monitor, 25 mm, 3-piece cassette

!, Triacetin (glycerol triacetate)
(reagent grade).

*See Special Precautions.

10.
n.

12.

with 50-mm extension cowl with cellulose ester
filter 0.8 to 1.2 um pore size.

NOTE: Analyze representative filters for fiber
background before use and discard the filter lot
if more than S fibers per 100 fields are found.
Gridded filters give improved focusing capability
for analysis. and are reconmended.

Personal sampling pump, > 0.5 L/min (se'e‘step 4

for flow. rate) ,with flexible connecting tubing.

- Microscope,. phase contrast, with green filter, 8

to 10X eyepiece, and 40 to 45X phase objective
(total magnification ca. 400X), Numerical Aperture
= 0.65 to 0.75.

. Slides, glass, single-frosted, pre-cleaned, 25 x

75 nm.

Cover slips, 25 x 25 mm, no. 1-1/2.

Knife, #10 surgical steel, curved blade.
Tweezers.

Flask, Guth type, insulated neck, 250 to S00 miL
(with single-holed rubber stopper and
elbow-jointed glass tubing, 16 to 22 cm long).

. Hotplate, spark-free, stirring type; or heating

mantle; or infrared lamp and magnetic stirrer.

Syringe, hypodermic, with 22 gauge needle.

Graticule, Walton-Beckett type with 100 pm

diameter circular field (area = 0.00785 mm?2)

(Type G-22 for A rules; Type G-24 for B rules).

Available from Graticules Ltd., Morley Road,

Tonbridge, Kent, England TN9, IRN.

NOTE: The graticule is custom-made for each
microscope. Specify disc diameter needed to
fit exactly the ocular of the microscope and
the diameter (mm) of the circular counting
area (see step 11). .

HSE/NPL phase contrast test slide, Mark II.

. Available from PTR Optics Ltd., 145 Mewton Street,

13.
4.

Waltham,- MA 02154. :
Telescope, phase-ring centering.
Stage micrameter (0.01 mn divisions).

ECIAL PRECAUTIONS: Acetone is an' extremely flammable liquid and precautions must be taken
t to ignite it. The acetone must be heated in a ventilated laboratory fume hood using a

ameless, spark-free heat source.
1}

/12/84 (DRAFT)
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AMPLING:

1. Calibrate each personal sampling pump with a representative sampler in line [1].

2. Fasten the sampler to the worker's lapel as close as possible to the worker's mouth.

Remove the top cover from the end of the cowl extension (open face) and orient face down.
Wrap the joint between the extender and monitor body with shrink tape to prevent air
leaks.

3. Submit at least two field blanks (or 10% of the total samples, whichever is. greater) for
each set of samples. Remove. the caps from the field blank cassettes and store the caps and
cassettes. in a clean area (bag or bax) during the sampling period. Replace the caps in the
cassettes when sampling is completed.

NOTE: If a.field. blank yields.fiber counts: greater than 7 fibers/100' fields,. report
possible contamination of the samples.

4. Samle at 0.5 L/min or greater [6]. Do not exceed } mg total dust loading on the filter.
Adjust sampling flow rate, Q (L/min), and time to produce a fiber density, E
(fibers/mm?), of 100 to 1300 fibers/mm® (3.85 x 104 to 5 x 105 fibers per 25-mm
filter with 385 mm2 effective collection area, Ac (m2)), for optimum counting
precision. Calculate the minimum sampling time, tmin (minutes), at the action level
(one-half the current standard), L (fibers/mL), of the fibrous aerosol being sampled:

(Ac) (E)

Q) (L)103
3. Remove the field monitor at the end of sampling, replace the plastic top cover and small
end caps, and store: the monitor.

5. Ship the samples in a rigid container with sufficient packing material to prevent jostling
or damage. '

tmin =

AMPLE PREPARATION:

JTE: The object is to produce samples with a smooth (non-grainy) background in a medium with a
refractive index equal to or less than 1.46. The method below collapses the filter for
easier focusing and produces permanent mounts which are useful for quality control and
interlaboratory comparison. Other mounting techniques meeting the above criteria may
also be used (e.g., the non-permanent field mounting technique used in PE&CAM 239 [2]).

'. Clean the glass slides and cover slips with acetone and set aside.

}. Place 40 to 60 mL of acetone into a Guth-type flask. Stopper the flask with a single-hole
rubber stopper through which a glass tube extends S to 8 cm into the flask. The portion of
the glass tube which exits the top of the stopper (8 to 10 an) is bent downward in an elbow
which makes an angle of 20 to 30° with the horizontal.

l. Place the flask on a stirring hotplatg or' wrap in a heating mantle. Heat the acetone
gradually to its boiling temperature (ca. 58 °C).

CAUTION: The acetone vapor must be generated in a ventilated fume hood away from all open
flames and spark sources.
NOTE: Alternate- heating methods can be used, providing no open flame or sparks are present.

!. Mount either the whole sample filter or a wedge cut from the sample filter on a clean glass
slide, !

a. Cut wedges of ca. 25% of the filter area with a curved blade stee) surgical knife using
a rocking motion to prevént tearing.

b. Place the filter or wedge, dust side up, on the clean glass slide. Static electricity
will usually keep the filter on the slide until it is cleared.

/12/84 (DRAFT) 1400-3




FIBERS METHOD: 7400
" c. Hold the glass slide supporting the filter wedge approximately 1 to 2 am from the glass
tube port where the acetone vapor is escaping fram the heated flask. The acetone vapor
) stream should cause a condensation wet spot on the glass slide ca. 2 to 3 am in
- - diameter. By moving the glass slide gently in front of the vapor stream, the filter
- - . viedge should clear in 2 to 5 sec. If the filter wedge curls, distorts, or is otherwise
~ rendered unusable, the vapor stream is probably not strong enough. Periodically wipe
- - the outlet port with tissue to prevent 1iquid acetone dropping onto the filter.
-~ d. Using the hypodermic' syringe with a 22-gauge needle, place ) to 2 drops of triacetin on
- - the- wedge.. Gently lower a clean 25-nm square cover slip down onto the wedge at a slight
S angle to reduce- the possibility of forming bubbles. If too many bubbles form or the
amount of triacetin is: insufficient, the cover slip may- become- detached within a. few
hours.
-— @. Glue the edges of the cover slip to the glass slide using a, lacquer or- nail polish (1 - oo
- NOTE: Counting may proceed immediately, after clearing of the filter is campleted. If : - -
- ..z clearing is slow; the slide.preparation.may -be-heated on a hotplate (surface g E o
- — =  temperature 50 °C)-for:-1S min to hasten clearing. i - b
ALIBRATION AND QUALITY CONTROL: E LD
-11. Calibration of the Walton-Beckett graticule: ODetermine the: diameter, dg, of the circulari - oI
counting area: ) : T
~— a: Insert any-available graticule into, the eyepiece .and-focus..so-that the graticule lines : I
are sharp and clear. : : g = T
~ b. Set the;appropriate;interpppiéll,arya;gis}:ans:e.; and if applicable; reset the binocular heid E oo
- — - adjustment-so=that-the-magnification remains constant. = - o
_ c. Install.the 40X or 45X phase objective. - N
d. Place astage:micrameter.on the microscope object-stage.and focus the microscope on the : T
graduated lines. ’ . = L S
~— @. Measure .the magnified.grid length,=Ls:(um),-using the. stage micrometer. - oo
~~ f. Remove the_graticule fromsthe microscope-and measure its;actual grid length, Ly (mm). E T C
-~ - This can bestsbe accomplished by using; a stage fitted with verniers. = o 7
— g. Calculate the.circle diameter, dq.-(mm), for-the:walton-Beckett graticule: Z S
L =
= .4 = = d. = _Q, xD =
1 % C. LO : i ‘
— - Example: If Lo =:108 um,:L, = 2393 mm and D== 100 um, then de =2.1M . = ) E -
- — h. Check the circle diameters(acceptablesrange-100 wm; +2 um) with a stage micrometer = ooz
. upon receipt.of the"graticule from.the;manufacturer. =Determine field area (ym3). - s T
2. Microscope adjustments= Follow the:manufacturer's instructions and: = ST LT
3. Adjust the. ]ight-source: for even ildumination across the-field-of view at the condenser "I
iris. : ; -
- -~ - NOTE: Kdhler-i)lumination:is -preferred, where available. : - T
. b.. Focus on the particulate material to be. examined. . : Lz
- C- Make sure that; the field iris:is; in,focus, centered on the.samle, and open only enough - Tl s
- - to fully illuminate the field of view. : ' ~ - A
__d. Ensure that the phase rings' (annular diaphragm-and; phase-shifting elements) are - T o7
concentric. - ' ' E Cem
- 3. Check: the phase-shift detection 1imit-of.the microscope periodically. = T Lo
~ a._Remove the HSE/NPL phase—contrast test slidelfram-its-shipping container and center it z oz T
- -— -under the phase objective. = T
1/12/84 (DRAFT) 5 . ’ 7400-4 i =




METHOD: 7400 FIBERS

14,

15.

16.

b. Bring the blocks of grooved lines into focus.

NOTE: The slide consists of 7 sets of grooves (approximately 20 grooves to each block)
in descending order of visibility from set 1 to set 7. The requirements for
asbestos counting are that the microscope optics must resolve the grooved lines in
set 3 completely, although they may appear somewhat faint, and that the grooved
lines in sets 6 and 7 must be invisible. Sets 4 and 5 must be at least partially
visible, but may vary slightly in visibility between microscopes. A microscope
which fails to meet these requirements precisely has either too low or too high a
resolution: to be used: for asbestos. counting. .

c. If the image quality deteriorates, clean the microscope: optics and consult. the -
microscope manufacturer..

Quality control of fiber counts.

a. Prepare and count. field blanks along with the- field samples. Report the counts on each
blank. Calculate the mean of the blank counts, and subtract this value from each sample
count before reporting the results. '

b. Perform blind recounts by the same counter on 10% of filters counted (slides relabeled
by a.person other than the counter).

Use the following test to determine whether a pair of counts on the same wedge should be

rejected because of possible bias. This statistic estimates the counting repeatability at

the 95% confidence level. _Discard the sample if the difference between the two counts
exceeds 2.77 (F)sp., where F = average. of the two fiber counts, and s, = relative

standard. deviation, which should be derived by each laboratory based on historical in-house

data.

NOTE: If a pair of counts.is rejected as a result.of this test, recount the entire set of
samples and test the new counts against the first counts. Discard all rejected
paired counts.

Enroll each new counter in a training course which campares performance of counters on a

variety of samples using this procedure.

NOTE: To ensure good reproducibility, all laboratories engaged in routine asbestos counting
should participate in an asbestos proficiency testing program such as the NIOSH
Proficiency Analytical Testing (PAT) Program and routinely participate with other
asbestos fiber counting laboratories in the exchange of field samples to compare
performance of counters.

ANALYTICAL PROCEDURE

17.

18.
19.

Place the slide on the mechanical stage of the calibrated microscope with the center of the
wedge under the objective lens. Focus.the microscope on the plane of the filter wedge.
NOTE: The use of gridded filters can be very helpful in locating the proper specimen plane.
Regularly check phase-ring alignment and KShler illumination [5].
Select one-of the following sets of counting rules: )
NOTE: The two sets of rules have: been demonstrated to produce equivalent mean counts on a
variety of asbestos sample types [4], and must be strictly followed in order to
obtain valid results. Mo hybridizing of the two sets of rules is permitted. The
calibration of the microscope with the HSE/NPL test slide determines the minimum
detectable fiber diameter (ca. 0.25 um).
a. A rules (same as P&CAM 239 rules [2]).
NOTE: The A rules are required for monitoring asbestos for compliance purposes under
OSHA or NIOSH standards.

1. Count only fibers longer than 5 um. Measure the length of curved fibers along the
curve.

01712/84 (DRAFT) 7400-5
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FIBERS - _ METHOD: 7400

2. Count only fibers with a length-to-width ratio equal to or greater than 3:1).

3. For fibers which cross the boundary of the graticule field:
a. Count any fiber longer than 5 um which lies entirely within the graticule area.
b. Count as 1/2 fiber, any fiber with only one end lying within the graticule area.
c. Do not count .any fiber which crosses the graticule boundary more than once.
d. Reject and do not count all other fibers. .

4. Count bundles of fibers as one fiber unless individual fibers can be identified by
observing both ends of a fiber, and it meets rules.a.l and a.2.

5. Count enough graticule fields to yield 100 fibers. Count a minimun of 20 fields.
Stop at 100 fields regardless of fiber count.

b. B8 rules
NOTE: The B8 rules are preferred analytically because of their demonstrated ability to
improve the reproducibility of fiber counts [4].

1. Count only ends of fibers. Each fiber must be longer- than 5 ym and less than
3 uym diameter. .

2. Count only ends of fibers with a length-to~width ratio equal to or greater than 5:1.

3. Count each fiber end which falls within the graticule area as one end, provided that
the fiber meets rules b.1 and b.2,.

4. Count visibly free ends which meet rules'b.1 and'b.2 when the fiber appears to be
attached to another particle, regardless of the size of the other particle.

S. Count the free ends of fibers emanating from large clumps and bundles up to a maximum
of 10 “ends* (5 fibers), provided that each segnent meets rules b.) and b.2.

6. Count endugh graticule fields to yield 200 "ends.™ Count a minimum of 20 fields.
Stop at 100 fields, regardless of the fiber count. '

1. Divide the total *end” count by 2 to yield fiber count.
NOTE: Split fibers wil) normally be counted as more than 2 "ends”® if the free ends

meet the rules b.1. and b.2. .

J. Start. counting fram one end of the wedge and progress aleng a radial line to the other end,
shift either up or down on the wedge, and continue in the: reverse direction [8]. Select
fields randomly by looking away from the eyepiece briefly while advancing the mechanical
stage. When an agglamerate covers 1/6 or more of the field of view, reject the field and
select another. Do not report rejected fields in the number of total fields counted.
NOTE: When counting a field, continuously scan a range of focal planes by moving the fine

focus knob, to detect very fine fibers which have become imbedded in the filter. The
small diameter fibers will be very faint but are an important contribution to the
total count. .-

\LCULATIONS :

i. Calculate and report fiber density on the filter, € (fibers/mm?), by dividing the total
fiber count, F, minus the mean blank count, B8, by the number of fields, n, and the field
area, Ar (0.00785 mm? for a properly calibrated Walton-Beckett graticule):

Ea {m’ fibers/ms2

'. Calculate the concentration, d (fibers/mL), of fibers in the air volume sampled, V (L),
_using the effective collectibn area of the filter, A; (385 m? for a 25-mm filter):

C= (E) (Ae)
v-10°
NOTE: Check and adjust the value of Ac periodically, if necessary.

/12/84 (DRAFT) 7400-6




- e - e e i S o ¢ s e miemh et ARl sesveie ae - o ane et e -

i!'FT.HﬁD! 1400 . FIBERS

EVALUATION OF METHOD:
This method is a revision of NIOSH Method P&CAM 239 [1,2]. A summary of the revisions is:
A. Sampling
The change from a 37-mm to a 25-mm filter size was incorporated to reduce problems
associated with non-uniform fiber loading reported on the 37-mm filters {8]. The change in
flow rates allows for 2 m3 full shift samples to be taken, providing that the filter is
not overloaded with non-fibrous particulates.
3. Sample Evaluation
1. The inclusion of the Walton-Beckett graticule in the method was made to standardize the
field area observed through the eyepiece [3].
2. The introduction of the HSE/NPL. test slide was. made- to standardize microscope optics to
improve: reproducibility.
3. A recent international collaborative study involved 16 laboratories using prepared slides
from the asbestos cement, milling, mining, textile, and friction material industries
(4]. The modified CRS (NIOSH B) rules were found to be more precise than the AIA
(NIOSH A)* rules. The ranges of relative standard deviations (sp), which varied with

sample type and laboratory, were:
Because of past inaccuracies associated with low fiber counts, the minimum loading has
been increased to 100 fibers/mm filter area (80 fibers total count). This level
yields an overall sp= 0.13, as indicated in Fig. 3 (revised) of P&CAM 239 (11, which
corresponds to an analytical sp= 0.12 after removal of pump error [10]. Similarly at
the maximum count of 100 fibers , overall sp= 0.115 and analytical sp= 0.10 are
obtained. |
Sp Sp

Sp-
(Intral aboratory) ( Interlaboratory) (Overall)

ATA (NIOSH A Rules)*

0 0.40 0.27 to 0.85 0.46
Modified CRS (NIOSH B Rules) 0. 0. 0.

20 to 0.35 0.25

*Under AIA rules, only fibers having a diameter less than 3 W are counted and fibers
attached to particles larger than 3 um are not counted. NIOSH A rules are otherwise
similar to the AIA rules.

The B rules have also been favorably received by analysts as less ambiguous and simpler
to use; these rules also showed the least bias relative to AIA rules in the collaborative

study. An independent NIOSH laboratory study using amosite fibers reported a relative
standard deviation of 0.157 for the B8 rules [9].

e~
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Relative Levels of Count by Different Counting Rules* [4]

Number of Aspect Ratio > 3:1 Aspect Ratio > 5:)

Sample Type Samples ATA Mod. CRS  AIA Mod. CRS
Mining 10 100 127 14 92
Milling 10 100 112 84 gs
Asbestos Cement 14 100 145 90 137
Textile Chrysotile- 10 109 109- 89: 99
Friction Material 10 100 130 87 116
Others (Insulation,. Amosite) 6 100 12T 92 118
Mean - 100 PR 1o

*Arithmetic means. of counts made by different laboratories relative to the AIA (> 3:1)
counts.

Sample Preparation Technique

The acetone vapor-triacetin preparation technique has been incorporated in the method as
a faster and more permanent mounting technique than the dimethyl phthalate/diethyl
oxalate method [2].

Evaluation of the method using the A and 8 counting rules will proceed on a continuing
basis through the NIOSH Proficiency Analytical Testing (PAT) Program. The new PAT

reporting form allows for reporting of results by either set of rules as of January,
1984.
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