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To: Patricia W. Phillips, DOE-ORO
From: Mildred S. Ferre!, DOE-ORO

Subject: NEPA Categorical Exclusion (CX) for Asbestos- Abatement Activities at the
Center for Energy and Environment Research (CEER), Muyaguez, Puerto Rico (CX-OFF-
509) |

The Department of Energy (DOE) Oak Ridge Operations Office (ORO) proposes to perform asbestos
abatement at a number of CEER facilities, which would also include the demolition of two small
structures. Buildings proposed for asbestos abatement include the chemical storage building,
generator building, agriculture shed, laboratory and reactor building, shop building, cooling tower,
and several auxiliary units within tho buildings (¢.g. tanks and corrugated transite “planters", etc.).
The action would involve the removal, packaging, and disposal of asbestos containing material
(ACM), asbestos containing building materisls (ACBM), and presumed asbestos containing materials
(PACM) such as man-made mineral fibers, soil, and concrete and metal support components which
may be asbestos contaminated. Any necessary sealing of holes, pipes, or penetrations would also be
performed. Removal activities would include, as appropriate, HEPA vacuuming, wet wiping, and
encapsulation. Work scceptance would be by visual cloarance and demonstration of airborne fiber
mensurement at levels no greater than outside ambicnt air.

As part of the asbestos abatement, two structures, s wooden cooling tower, and a concrete block
chemical storage building, both with transite panels, would be demolished. The remaining concrete
bases would be HEPA vacuumed, wet wiped, and encapsulated. Work acceptance would be by visual
clearance, area air monitoring, and demonstration of airborne fiber measurement at levels no greater
than outside ambient air at a distance of approximately 25 feet.

All proposed activities would comply with appropriate Federal, Commonwealth, and site permits,
regulations, and DOE Orders. Activities requiring permits would have permits in place prior to
beginning the regulated activity, Uncontrolled or unpermitted releases of hazardous substances,
pollutants, contaminants, or CERCLA-excluded petroleum products are not anticipated.

Approximately 60 cubic yards of ACM, ACBM, and PACM would be remaved and disposed of at
an existing commercial facility permitted to uccept such waste. Non asbestos wastes would be
disposed of at a sanitary landfill.

The proposed action does not involve and would not affeet floodplains, wotlands, threatened or

endangered species, or archaeologic or historic resources, The structures to be demolished were built
between 1958 and 1962 and are not historic, *
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This project would pose no threat of significant individual or cumulative environmental effects. The
described action would not be part of an ongoing Environmental Assessment or Environmental
Impact Statement. No oxtraordinary circumstances would be related to this action, and the proposal
would not be connected to other actions with potentially significant impacts.

The applicable CX that covers asbestos abatement activitiesis CX Bl.16, DOE NEPA Implementing
Procedures, 10 CFR 1021, Subpart D, Appendix B. The applicable CX for building demolition is
B1.22, also from the DOE NEPA Implementing Procedures.

The above description accurately describes the proposed action, which reflects the requiiements of
the CXs cited above. Therefore, T recommend that the proposed action be categorically excluded

o/t /1c

Mildred S. Ferre', DOE-ORO Program Manager (or designee) Date

Based on my review and the recommendution of the DOE Program Manager, | have determined that
the proposed action is categorically excluded from further NEPA review and documentation,

L/ )&:\/M»@ L. Ohaee . K / 2 /4y

Patricia W. Phillips, DOE ORQ NEPA Compliance Officer Date

cc: L. T. Cusick, 900 TCB, MS-7607
C. B. Hunter, DOE-ORO '
M. S,

Ferre', DOE-ORQ
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@ Onited States Agricultural Office of Director College Station Road

a\&);) Department of Research South Atlantic Area P.O. Box 5677

Agriculture Service Athens, Georgia
30604

Clayton S. Gist, Chief

Decontamination and Decommissioning Branch,
Oak Ridge Operations Office

P.0O. Box 2001

Oak Ridge, TN 37831

January 23, 1996

Dear Mr. Gist,

We appreciate your letter dated November 21, 1995, updating us on the status of
Environmental Restoration activities that the Department of Energy (DOE) is undertaking at
the Center for Energy and Environment Research (CEER) facility , Mayaguez, PR. We are
pleased to see the progress that is taking place, and the United States Department of
Agriculture, Agriculture Research Service (ARS), looks forward to accepting control of the

property.

To facilitate the property transfer we request that DOE review and follow the General
Services Administration outline of requirements for real property disposal. While many of
the required items have been completed we see two significant environmental areas that need
to be addressed. They include :

* conducting a lead base paint survey in accordance with the Housing and Urban
Development (HUD) revised standards August 1995; and

* performing an environmental site assessment (ESA) in accordance with the current
American Society for Testing and Materials (ASTM) standards with intrusive testing
as required. The ESA should be conducted by an independent environmental firm to
verify that the property meets the current environmental regulatory requirements to
protect human health and the environment. We request that the ESA contain a
complete set of documents encompassing all DOE remedial activities conducted at the
facility. Attached for your information and use is a copy of a draft statement-of-work
with the technical provisions we have used when contracting ESA’s at our locations.

Conducting the national research programs In Florida, Georgia, North Carolina, South Carolina, Virginia, Puerto Rico, and Virgin Islands
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We would appreciate a status of when this work, as well as the work mentioned in your
November 21, 1995 letter will be completed. We hope to receive this update by March 22,
1996 so that we can make plans for accepting control of the facility.

If you have any questions or require additional information, please contact Earl Griffin,
Environmental Protection Specialist on (706)546-3574.

Sincerely,

iy Va [o s

Roger Breeze ./f/‘
Acting Area Director, SAA

cc: Alley
Griffin ¢~
Irizarry
Lofton
Reilly
Roark
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Dr. William Osburn

Department of Energy -

Medical Applications and Biophysical
Research Division - ER-73

Washington, D.C. 20545

Dear Dr. Osburn:

We recently received the "Preliminary Assessment of Asbestos-
Containing Materials" and the "Polychlorinated Biphenyl (PCB)
Survey Report" for the Center for Energy and Environmental
Research in Mayaguez, Puerto Rico. We previously received a copy
of the "sSite Inspection Report" sent to the Environmental
Protection ‘Agency (EPA). Based on this information, our
expectations for the cleanup so that the facilities can be
transferred back to us are as follows:

o Remove the PCB-contaminated transformers and rewire the
remaining transformers to provide electricity for
future use by the University of Puerto Rico.

o Perform a comprehensive asbestos-containing material
survey as recommended in the Preliminary Assessment of
Asbestos-Containing Materials. Based on the results of
this survey, remove all friable asbestos-containing
material. 1In addition, remove any unused asbestos-
containing products stored on the property.

o Remove or properly abandon-in-place all underground
storage tanks except for the large cement reactor water
storage tank, which should be decontaminated and closed
in accordance with Nuclear Regulatory Commission
regulations. Assess the tank sites for environmental
damage (scil and ground water contamination), and take
corrective actions as necessary.

o Remove and properly dispose of PCB-contaminated soils.

Please forward a copy of any future correspondence that you send
or receive from regulatory agencies, as well as progress and/or
final reports concerning these matters. Additionally, we have

not yet received the following information requested during our
July 28, 1993, meeting:

o Documentation indicating that the University of Puerto
Rico is satisfied that all remaining chemicals are
their property. -
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Dr. William Osburn 2

) A copy of the preliminary assessment/site investigation
initiation letter sent to EPA and to the Environmental
Quality Board of Puerto Rico.

Now that you have received our expectations for the cleanup, we
look forward to receiving a schedule to mitigate all outstanding
environmental concerns. We hope to receive the schedule and
other requested information by February 22, 1994. If additional
time is needed, please contact Pete Jovanovich, Environmental
Protection Specialist, Safety, Health, and Environmental
Management Branch, on 301-344-0218,

Your cooperation in this matter is greatly appreciated. We look
forward to hearing from you soon.

Sincerely,

’//-"'

TERRY L. ROA

Chief

Safety, Health, and Environmental
Management Branch

ces
W. Opfer, SEC

E. Finney, Jr., OA
T. Fox, 0OGC

M. Carter, SAA

P. Rodriguez, UPR

A. Szilagyi, DOE -

J. Espenschade, FD
J. Jensen, RSS

E. Reilly, FD

L. Lofton, SAA

E. Wolfe, 3AA

0. Gonzalez, TARS
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AD-424:RPNicholson

REQUEST FOR EVALUATION OF CLEANUP REQUIREMENTS ASSOCIATED WITH REAL
PROPERTY PERMIT TERMINATIONS IN PUERTO RICO

Mildred Siferre’, Environmental Restoration Division (ERD)

This is in reference to your fax dated November 30, 1993, requesting Real — ‘L§§ /
Estate evaluation of the RCRA and CERCLA requirements for cleanup of the 124

sites and facilities permitted to DOE by the Department of Agriculture jé1a7fj7
(DOA) and Forestry Service (FS) in Puerto Rico as addressed in the CERCLA
Information Brief, EH-231-022/1193 (November 1993).

We need to recognize that termination of the referenced permits is not
defined as a sale or transfer of DOE property. Federal custody and
accountability of these sites has always remained with the DOA and FS.
The permits issued to DOE were for DOE’s temporary use of DOA and FS real
property holdings. At such time that DOA and FS accept the sites back
from DOE, they will be responsible for any disposal requirements under
then existing regulations.

In order to identify any responsibility of DOE to comply with the new
requirements, I am requesting the Office of Chief Counsel (CC-10) to
review the requirements as they may relate to our temporary use of DOA and
FS real property. I will forward CC-10 comments to you upon receipt.

The issues involved with the closeout of responsibilities at the
referenced sites are very complex. With additional. requirements and
changes of. requirements, complex issues are being compounded. From a real
estate perspective, the 1iabilities of DOE need to be reduced through the
termination of the existing permits. The methods to accomplish this are
identified in the attached copy of a memorandum sent to Dane Bartlett,
CC-10, dated August 1, 1993 (a copy was sent to Bob Sleeman). The methods
suggested may be compatible with appropriate cleanup action.

Should ERD wish to discuss these suggestions, please give me a c¢all and we
can schedule a meeting to consider our options. I may be contacted on
6-4431. '

"Richard P. Nicholson
Realty Officer
Certified Realty Specialist

Attachment

cc: Jennifer Fowler, CC-10
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CENTER FOR ENERGY AND ENVIRONMENTAL RESEARCH
QUICK LOOK ASSESSMENT

The Office of Facility Transition and Management (EM-60), conducted a Quick
Look assessment at the Center for Energy and Environmental Research (CEER)
from June 21 to 25, 1993. The site was originally established in 1957 as the
Puerto Rico Nuclear Centar with the objective of training Latin American
students in Nuclear Medicine and Technology. CEER was then established in
1978 to conduct further research in environmental and non-nuclear energy
related areas. The activities funded by the Department of Energy (DOE) were
terminated at CEER in the m{d-1980s with the exception of reactor

decontamination and decommissioning, and some 1imited environmental

remedfation initiatives.

There are three primary CEER sites located ihrohghout Puerto Rico: E1 Verde,
which is an experimental research sfation located in the Puerto Rico National
Rain Forest; Rio Piedras which primarily focused on Nuclear Medicine rasearch

and; Mayaguez which housed the original research reactor and associated

Taboratories.

CEER facilities have been operated by the University of Puerto Rico {UPR) for
over 30 years-under contracts with the Department of Energy (DOE) and its
predecassor agencies. A1l buildings (approximately 20) are.currently occupied
and utilized by the University and/or the United States Forest Service. The
1and on which these facilities are located s under lease from the United
States Department of Agriculture (USDA). To date, the facilities have yet to
be transferred from the DOE to the USDA. These facilities all appear to have

_;) some degree of contamination and are surplus to the DOE missfon and have been

1
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proposed for transfer to the Office of Environmental hes
Management (EM). .

The DOE Office of Energy Research (ER) 1s currently the Lead Secretarial
Officer with 1ine management responsibflity at.CEER. Starting in FY 90 and
continuing to the present, EM has funded 1imited clean-up work on site without
& formal transfer of rasponsibility. To date, ER funding and program Uﬁﬂk/
management have resulted in DOE not meeting all {ts obligations for » ot/
environmental, safety, énd health requirements at the facilities. 5€:2:r1
Consequently, hazardous material and wastes are currently being stored V),»"b
improperly, building maintenance activities are being funded by UPR, and

typically, building renOVations.have been completed without coordination with

or approval by the Department.

Information was gathered on the status and condition of the CEER facilities
and first order estimates were made of the requirements and resources |
necessary to support transfer of the CEER to the USDA., Information was
obtained through facility walkdowns, inspections, document reviews, and in-
depth interviews with cognizant site personne) and USDA representatives.
Subsequent to completing the facility walkthrough additional discussions were
comploted with Oak Ridge Operations Office personnel. Evaluations were made
regarding legal, monetary, and programmatic environment, safety and health
1{abilities associated with CEER.W R(T B |

1.0 Factlity Conditions and Hazards
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The majority of CEER facilities reviewed are génerally well kept and in
adequate physical conditfon. Structurally, the majority of buildings are in
fair conditfon and present 1ittle, if any {omediate hazards with the exception
' of the building currently used to store DOE "orphaned" chemtcals at Mayaguez.
This building does not meet minimum hazardous material and/or waste storage
requirements and incompatible chemicals, gas cylinders, and PCB contaminated
soil are currently being stored in this building. As indicated below, short
term attention to this problem is needed ({.e., gtabi!ization and removal).

The majority of CEER structures have been constructed with transfte asbestos )
walls and in some instances friable asbestos was observed. gm M—QQQ‘W&(? (0»‘04"3

1.2 Compliance Status

Environment, Safety and Health Liabilities

Several environment, safety, and health (ESBH) issues, as well as potential
noncomp)iance conditions currently exist at CEER facilities. The majority of
these issues are related to the facilities located in Mayaguez. They include,
but are not limited to, hazardous waste storage under ths Resource and
Conservation and Recovery Act (40 CFR 262,34 and 40 CFR 262.31), occupational
exposure to friable asbestos uhder the. Occupational Safety and Health
Aduinistration. (29 CFR 1910.1001 and 1910.1101), and PCB containing
transformers under the Toxic Substance Control Act (io CFR 761).

The majority of CEER facilities have not been characterized in a systematic

manner to determine the nature and extent of contaminants.
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A description of the ES8H complisnce fssues associated with each CEER site is

provided below:

El Verde  In September 1968, a tree (Matavba dominguensis) was injected with
cestum 137 (Cs-137) in order to study mineral cycling and
metabolism. The remaining residual Cs-137 is Vicensed to UPR by
the Nuclear Regulatory Commission (NRC). The presence of
radioactive cesium is 1imited to the area immediately surrounding
the tree. Sotl oxcc?ation and disposal have occurred to further
reduce the quantity of remaining Cs-137 and survey’s conductﬁd to
date fndicate that the Cs-137 is not migrating. Potential for
public exposure appears to be minimal due to the isolated Jocation
of the tree and the fact that the cesium is not migrating. The
Forest Service has indicated an interest in maintaining the tree
to continue long-term studies. When the £1 Verde facility;
including this tree {s, transferred to the Forest Service the NRC

"Ticense will also have to be transferred. The Forest Service has
requested that the tree be fonced off and posted according to
radiation protection requirements. In addition the excavated area
could be backfilled with clean soil to provide stability at the

tree base and function as a radiation barrier/shield.

L
One potentinl PCB transformer (not tested) exists on the E1 Verde /ﬁ;?t’fj
site. Additionally, an operational above ground diesel fuel tank

has no secondary containment.( %ﬂalfw' W el acwwu) by FS

Hayaguez Preliminary characterizations have been performed at the nayaguei
—  facilities for ES&H 1ssues associated with asbestos, PCBs, and the
storage and dispossl of "orphan” DOE chemicals on site, Two
8
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underground storage tanks (empty) have also been identified on

sfte. These tanks have not been registered with the Puerto Rico
Environmental Quality Board as required by RCRA Subpart I,

DOE “"orphan” chemicals are currently being stored in a building

not designed for the storage of hazardous materials or waste.

This building is located in the middle of the Mayaguez site.
Unknown and poteni{ally incompatible chemicals, gas cylinders, and

PC8 contaminated soil are being stored concurrently in this

building. It is anticipated that these chemicals will be removed

from the Mayaguez site and disposed of fn a permitted TSD facility
. by the end of Augusgf If this {nventory has not been removed and

' disposed of within this timeframe, DOE must seriously consider
alternative storage methodologies.  Storage of hazardous material
and wastes in facilities not designed for such use, combined with
the long-term storage scenarfio (i.e., instability resulting in
possible explosion) and, concurrent storage of the gas cylinders
and PCB contaminated soils constitutes a situation requiring

jomediate attention by the Department.

Four PCB-containing transformers are currently 1n use at the
Mayaguez faciiity. UPR has been asked to provide the Department
with a needs assessment of required electrical capacity at the
Mayaguez site. Soil and groundwater sampling investigations
conducted in 1992 identified PCB contamination of the sof} around
the transformers.' Historical accounts have established that one
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of the three transformers burst, caus%agli | co indiBn of the

soil.

Rio Pledras Facilities Jocated at Rio Piedras were transferred to UPR via a

| Quit Claim Deed in 1982. A recently found underground stovage
tank (diesel) present on stte is 1ikely the responsibility of UPR
as a result of the 1982 Quit Claim Deed, Quit Claim Doeds are
intended to transfer propserty "as is.®” However, the DOE Oak
Rtidge Operatfons Office {s currently assessing DOE’s legal
1;::111§{;5;92r21n9 the tank.

0‘1 DOE *orphan® chemicals where removed from the site June 26-29,

1993,

If the Quit Claim Deed is enforceable, DOE no longer has any legal
responsibility pertaining to the Rio Piedras site unless it is
later determined to be a Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA) site.

L3 Materials [nventory

The majority of the facility structuras contain no observed conditions that
would ropresent'anl acute ﬁhemicaI or radiation hazard, except the facility
used to store unknown chemicals, gas cylinders, and PCB contaminated soils in
Mayaguez. Transite asbestos walls and asbestos pipe coverings are common in a
majority of these facilities. Some friable a;bestos was also cbserved. All

underground storage tanks are empty and were used to store fuel with the

pe8
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exception of an underground concrete storage tank that wis used for water

x retention when the Mayaguez test reactor was operational. Q

Hazardous materials, such as, asbestos, Pcas;;gpkﬁiagz;;rplus chemicals, and
gases have been Sdentified at CEER fac{ltties. No DOE radioactive, mixed
\kudioactivé. or special nuclear mater{al were identified. However, there are
chemicals and other hazardpus materials present throughout the facilities that
are the responsibility of UPR. It should be noted that these materials are

often stored and maintained in a less than optimum manner, and therefore, the

potential for a chemical accident is a concern to the Department.

r ond

There are two immediate and/or near-term actions which need to be completed by
DOE in order to minimize impacts to the environment, public, and worker
safety. The first is to ensure that the "orphan* chemicals, gas cylinders,
and PCB-contaminated soils being stored in the Mayaguez facility are removed
and disposed of in a timely and sujtable manner. Current schedules indicate
that this will be accomplished by the end of August. If there 13 a delay in
this schedule, the Department should immediately evaluate and implement
alternative storage methodologies (e.g., portable chemical shed) for these

hazardous materials and wastes.

The PCB-containing transformers currently in use at the E1 Verde and Mayaguez
sites are subject to Toxic Substance and Control Act (TSCA) vequirements which
stipulate that PCB-containing transformers with equal to or less than 480
. “;) volts must be retrofilled or removed from service by October 1, 1993. The
7

ras
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four transformers located {n Mayaguez inciude three 150-vo]t transformers and

one 300-volt transformer. The voltage of the transformer Yocated n E1 Verde

is unknown but inr all 1ikelihood will also have to be retrofilled or removed

from service.

1.5_Daactivation/Stabilization Planning

Activities at CEER, sinca the mid-1980's, have been fragmentedjgg:he

Dapartment has inftiated several attempts to terminate the lease and transfer (Q?K

the facilities back to USDA and has yet to be successful. Limited clean up

work has been completed by EM ({.e., removal of chemicals from Rio Piedras). &+£‘ﬂ
Planned deactivation and stabilization activities include but are not 1imited °

to; removal and/or replacement of PCB-containing transformers, cleanup of PCB-
contaminated soil, removal and disposal of “orphan® chemicals, removal of }(Ff QLM

underground storage tanks, where appropriate, the identification and ' Pp;k{ﬂ’
managemant (i.e., encapsulation or removal of friable asbestos) asbestos and,

2
fhe transfer, storage, and disposal of CEER records. I‘ ”JVV“\

.y

The Department, 1s sti)1 in consultation with USDA to determine {f following
completion of these actions, CEER will be in suitable condition for transfer

to USDA.

Funding mechanisms nsed to be idontifié&vhnd implementation schedules need to
be developed to support these activities. It is crucial that a near-term
determination be made of what entity within the Department is now responsible
for CEER and who will ensure that the necessary deactivation and stabilization
activities are completed prior to transfer to USDA.
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2.0 Surveillanco and Maintenance (S8M) Aou i

During the review, little evidence of a formal surplus management program or
formal survefllance and maintenance program were obsarved at CEER. It appears
' that the Untversity of Puerto Ricb has funded the majority of building

maintenance activities that have occurred at CEER facilities since the mid to
late 1980's (this also Includes building renovation), "S&M" as traditionally
defined by DOE has not occurred. This has been a contributing factor to many
of the 1ssues noted during the review. Although not under the preview of this
review, the Quick Look assessment team discovered during interviews and
document vrovisws that the Department was several years in arrears to UPR for
S&M activities associated with the "BONUS" reactor. These activities consist
of an annual inspection and radiological survey conducted by the University.

2.1 Management Contro) Systems

. Energy Research (ER) 1s currently the lead Secretaria) Officer responsible for
Tine management {landlord) of the CEER facilitigs. EM-40 has funded l§mited
clean-up work on site, which included the removal and disposal of “orphan®

chemicals at Rio Piedras. This funding s identified in Activity Data Shest
~ (ADS) 830), which is an EM-40 ADS.

To date, ER has not provided adequats fuﬁding or program management to meet
DOE'obligations for environment, safety, and health requirements st CEER.
Lack of DOE presence on-sfte has exacerbated ES&H issues.

P11
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The lead Secretarial Officer has not fdantifiedﬁagxkk reng Ar projected S&M

funding for this site, including deactivation and stabil1zation activities.
AN deactivation and stabilization activities (with the possible exception of
PCB transformer removal; per draft meeting minutes from May 11, 1993) are
scheduled to be funded by EM.

- 2.3 Funding Heeds

First order cost estimates for deactivation snd stabilization activities were
derived from previously developed estimates and documentation received from
the Oak Ridge Operations Office. In some instances, a 10 percent contingency
factor was added. The total estimated cost for these activities is $$$$$858$.

Remaining chemicals in Mayaguez | 30K
Asbestos Abatement ' 200K (see Notel)
Replacement of Transformers 125K
Removal of two Underground Storage Tanks 35K (see Notel)
Removal and disposal of PCB contaminated soil xxxK
Transfer and Storage of Records - 1K

Notel .  Based on previously conducteq Asbestos survéy and cost estimates.

Current status of the survey is uncertain and the inventory needs
to be validated.

Note2 " Based on the assumption that the tanks will be removed and no s0il

contamination is foumd.

10

ri2
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SUMMARY

1D:E81-62

The CEER Quick Look Team recommends the following actions:

Yransfer CEER to EM-60 in FYD4;
Establish a Tri-Party MOA between EM-60, EM-40 and ER;

Formalize DOE-DOA transfer agreements

Determination of Quit Claim Deed enforceability;

Removal and proper disposal of chemicals, gas cy)inders, and PCB-
containing sotls stored in Mayaguez. I1f this cennot be
accomplished in a timely and suitable manner these hazardous

materials and wastes should bs stored appropriately; ,
Further characterization and validation of Asbestos inventory and
soils, where appropriate; aw /
Retrofill and/or remévaI from service all PCB-containin€)¢?f¢p('
transformer prior to stafutory deadline and; ))

Removal of underground storage tanks, where appropriate.

1
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MALCOLM PIRNIE, INC.
 ENVIRONMENTAL ENGINEERS, SCIENTISTS & FLANNERS

Department of Energy

i esreiQaleRidge Field Office ‘
b PO=Box 2001 £
Oak Ridge, Tenn. 37831

RE: Center for Energy and Environment Research site S
Dear Ms. Ferre':

Malcolm Pirnie, Inc. (MPI) is under a Superfund ARCS contract with the United States
“Environmental Protection Agency (USEPA) to provide pre-remedial services which include
Preliiniinary Assessments, Site Inspections, and Hazard Ranking System Evaluations. The statutory
basis for these investigations are contained in the Comprehensive Environmental Response and
Compensation and Liability Act (CERCLA) and the Superfund Amendments and Reauthorization
Act (SARA).

We have been assigned to perform a Federal Facility Site Inspection Review at the site designated
in CERCLIS as the Center for Energy and Environment Research site (EPA ID# PR091899999).
In order to perform this work, and on behalf of the USEPA, we are requesting a copy of all of the
references cited in the Site Inspection Report dated October, 1992. In addition, we are also

.requesting a copy of both the four mile radius and fifteen mue surface water pathway maps for this

L ThRisistiot a FOIA request, although we have been directed to address this letter to your office
on behalf of the USEPA.

If you need additional information or wish to discuss this request, please cail me at (609) #60-0100.
Thank you for your consideration and cooperation.
Sincerely,

", MALCOLM PIRNIE, INC.

‘Déﬁhis Stainken, Ph.D.
Manager, Pre-Remedial Program

cc: K. Krishnaswami

(oh Se v
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United States Government Department of Energy
. Oak Ridge Operations
memorandum

oare. | May 17, 1990

REPLY TO
aTiNOF:  EW-92:Velazquez

sussecT:  CENTER FOR ENERGY AND ENVIRONMENT RESEARCH

To:  Donald J. Cook, Director, Safeguards and Security Division, DP-82

This is in response to your memorandum of March 7, 1990, same subject as
above. A major DOE facility that in the past contained nuclear materials
was the Center for Energy and Environment Research (CEER) in Mayaguez,
Puerto Rico. A decontamination of this facility was completed in 1987 and
final shipment of nuclear material was received in Oak Ridge during the
early part of 1989 for final disposal at Hanford. We have requested

Mr. J. Newman, Procurement and Contracts Division, to take the necessary
action to remove this facility from the "229" boundary designation
category.

A1l personal property at this facility has been transferred to the
University of Puerto Rico. In the future we will transfer this facility
as well as two other small buildings at E1 Verde Research Site to the
Agricultural Research Service and U.S. Forest Service of the U. S.
Department of Agriculture, respectively.

Based on the above actions we have determined that the CEER facilities
should not be included in Safeguards and Security Division’s property
protection reviews. If you have any questions or require additional
information on this matter, . please contact Luis Velazquez of my staff at

6-0731.
arry ; Jk{
Waste/Manag i
cc:

“J. Newman, AD-42
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United States Government ' Department of Energy

memorandum

Oak Ridge Operations

PATE: February 12, 1990

REPLY TO
ATTNOF:  AD-424:JRNewman

SUBJECT:  C| EANUP AND RESTORATION OF THE EL VERDE AND MAYAGUEZ SITES IN PUERTO RICO

To: P, D. Dayton, AD-42

. E. Lynch, AD-42

. P. Nicholson, AD-42
Radcliffe, DP-85
Velazquez, DP-85

. Underwood, DP-85

. Clark, DP-85

rorrox>o

This summarizes a January 24, 1990, meeting which was held to determine the
status of characterization of the Mayaguez and E1 Verde sites, including
funding to accomplish necessary cleanup and restoration prior to
realinquishment of DOE custody. Those in attendance were: Luis E. Velazquez,
Larry Radcliffe, Jack Newman, Pat Nicholson, and Steve Morrell. While
discussing the requirements for and status of cleanup and restoration work,
Larry Radcliffe requested that Velazquez take the following action:

1. Have ORNL finalize the characterization report and submit it to DOE.

2. Continue pressing the issue concerning release of the uncontaminated
reactor cooling water with the Puerto Rico Aqueduct and Sewer Authority.
Velazquez indicated that this issue is close to resolution and a permit to
release considering DOE’s comments should be forthcoming in the very near
future.

3. Obtain HQ-ER involvement with respect to the radioactive trees, etc., at
E1 Verde. It was brought out in the meeting that ORNL had found high
levels of radioactivity at the sites. Although the Forest Service has
advised that they will accept the radioactive trees, Radcliffe is
uncomfortable because he felt DOE would remain responsible for ultimate
cleanup, liability, etc. Luis is to pursue this with Legal to ascertain

- legal ramifications, and determine whether an agreement for transfer is
possible under current laws and regulations governing the control and
management of radioactive materials.

4. Bring cost requirements together for cleanup and restoration and prepare
funding request to Headquarters. It was brought out that cognizant
Headquarters program offices are now denying responsibility for any
further cleanup costs, etc.  He said a funding request would still be
submitted for Headquarters review and response.
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It was also agreed that Nicholson and Newman would proceed with ascertaining
what restoration requirements that USDA and USFS would require over and above
contaminated cleanup work. In this regard, RE is proceeding with setting up a
meeting with cognizant USFS representatives in Atlanta to discuss transfer
details and restoration requirements for E1 Verde.

With respect to the letter of October 17, 1989, from Mr. Robert B. Waide,
CEER, to Richard L. Egli, requesting funds in the amount of $53,000 to repair
damage incurred at the E1 Verde site during Hurricane Hugo, Radcliffe agreed
that only damage which has created safety hazards or problems should be
corrected.

Comments on specific items identified in Mr. Waide’s letter were:

a. Walk-up tower and canopy walkway - Funds had been requested in the

amount of $20,000 to repair the tower and canopy walkways. It was
agreed that we would fund only for the elimination of safety hazards.
This would involve removal of the damaged tower and walkways.

b. Entrance road and trails - It was agreed that repair of the roads and
trails to eliminate any safety hazards should be accomplished.

c. Power - It was agreed that DOE would not fund the replacement of the
power line to the DOE facilities at E1 Verde. It was brought out in
the meeting that UPR was most likely interested in restoring power so
that it could continue ongoing research work for NASA. Radcliffe said
that we should not expend DOE funds to assure power for research work
being accomplished for another federal agency. The matter of UPR
research work at E1 Verde needs to be clarified since the E1 Verde
site is still under permit to DOE. This raises questions as to DOE’s
Tiability. Also, such work could result in increased environmental
and safety problems for DOE in restoring the site for acceptance by
USFS. It was felt that repair of the generator was justifiable for
health and safety reasons. Also, it was ascertained subsequent to the
meeting that the generator was acquired from USFS as a part of the use

- agreement and, as such, should be restored to an operable condition.
In a subsequent conversation with a representative of the USFS at El
Verde, we were advised that electric power via the power line had been
restored to the site.

d. Structural damage - It was agreed that structural repairs required for
health and safety reasons and to preclude further damage to the
building should be accomplished. Any restoration over and above that
should be deferred until the USFS advises us as to what restoration
will be required prior to returning E1 Verde to the custody of the
USFS.
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Velazquez advised that Headquarters had provided only $27,000 for repairing
damage caused by Hugo. Radcliffe reiterated that the only repairs he wanted
made were those necessary to eliminate health and safety hazards as documented
above, and that Mr. Waide be notified of our decision.

Steve Morrell said that in a subsequent meeting, Ms. Helen McCammon,
Headquarters (ER-75), requested that all of the $27,000 be released to CEER to
accomplish repairs necessary for health and safety reasons. Morrell said he
expects to receive a procurement request to modfify the CEER contract to make
the funds available.

. /f’f://iéﬁdf?%tdbfﬂ

ack R..Newman
2~ P&C Division
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NOV 21 1991

Mr. Hugh Johnson

U. S. Department of Agriculture

ARS

South Atlantic Area

P. 0. Box 5677, College Station Road
Athens, Georgia 30613

Dear Mr. Johnson:

Enclosed for your information is a package of material regarding Department of
Energy’s (DOE) cleanup efforts at the Mayaguez, Puerto Rico site.

This information will provide the béckground for the correspondence previously
transmitted to your office relative to our funding request to DOE
Headquarters.

Please give me a call on FTS 626-4431 if you have any questions.

Sincerely

b
e
3

R P SR
Yy

i LR SR P
Richard P. Nicho]son3
Realty Officer

Attachments
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EXECUTIVE SUMMARY

This repért presents the results of a preliminary assessment of asbestos-containing materials
(ACM) at the Center for Energy and Environmental Research (CEER) in Puerto .Rico. The work
was carried out by the Oak Ridge National Laboratory (ORNL) for the Department of Energy
(DOE). The effort consisted of performing visual inspections, collecting limited numbers of bulk
samples, providing analytical results, assessing current conditions, and providing alternatives to
minimize the potential for exposures. A more comprehensive survey utilizing building blueprints
and piping diagrams will be required to locate, map, quantify, and record condition, accessibility and
potential fdr fiber release. Future regulations and intended use of these facilities will influence

available alternatives. There is no known safe level of asbestos exposure, thereiore atiention should

be given to maintaining all exposures to as low as reasonably achievable (ALARA).




INTRODUCTION

The purposes of this study were to make a preliminary assessment of the status of ACM’s at
the CEER and associated facilities, evaluate the potential for asbestos exposure, and review feasible
control alternatives.

There were approximately 10 facilities reviewed at the Mayaguez site varying from reactor

buildings, laboratories, and shops, to storage areas. At the El Verde Research site, a variety of

building materials were sampled which included acoustical ceiling tile, floor tile, and Durotex® wall

board and interior wall partitions. At the CEER biomedical facility in Rio Piedras, a limited
number of samples were taken in conjunction with a thorough visual walk-through. The Cornelia
Hill site was also visited and a cursory inspection was performed.

Fifty-five percent of the samples contained greater than 1 percent asbestos. Precautions should
be taken when performing work in those areas reported or suspected of containing asbestos. When
ACM'’s are disturbed during maintenance, repair, or renovation, they may become airborne, and
these situations would be subject to various regulatory requirements. Requirements vary in many

areas; therefore applicable local regulations should be consulted to ensure regulatory compliance.




NATURE OF THE ASBESTOS HAZARD

Asbestos is a generic name given to fibrous mineral silicates. In the past, these minerals have

been widely used in materials that required their characteristic heat and chemical resistance. The

most common types-of asbestos found in insulation products are chrysotile, amosite, and crocidolite.

In recent years, these minerals have received considerable attention because of their high toxicity

to humans. Three major diseases are associated with exposure to airborne asbestos fibers:

Chronic exposure to high levels of airborne asbestos has been shown to cause a debilitating,
and often fatai, lung disoraer cailed asbestosis.

Any level of exposure to asbestos increases the risk of lung cancer; there is a dramatic increase
in the risk of lung cancer for those who smoke and are exposed to asbestos.

Similarly, exposure to asbestos will increase the risk of mesothelioma, a fatal cancer of the

lining of the pleural or peritoneal cavity.

Although research has indicated that there is a different degree of risk associated with the

various types of asbestos, present governmental regulations do not make a distinction of asbestos

by types.




INDUSTRIAL HYGIENE SURVEY OF ACM

The ACM was assessed for its current condition as well as its potential for future disturbance,
damage, or erosion. Subjective factors used to evaluate current conditions included evidence of
deterioration, physical damage, and water damage. The potential for future distu-rbance, damage,
or erosion was evaluated by observing the proximity to an air plenum or direct airstream, the
visibility and accessibility, the degree of activity, and the change in building use. Bulk samples were

taken to identify and determine the percentage of asbestos present.

Visual Inspection

The visual inspection revealed some friable ACM with moderate deterioration/damage which
was probably inflicted during routine mainienaince procedu:es. This is illustrated in Photograph
Number MGA-013.

Damage to pipe/boiler insulation covering caused friable asbestos to be exposed. Photograph
Number MGA-010.

Packing materials, gasket materials, and ruptured bags of loose ACM are stored and accessible

on open shelves. Some of these materials are labeled as being ACM.

Bulk Samples

Bulk samples of suspect ACM were taken to identify and determine the percentage of asbestos
present. Various types of insulating materials were sampled to characterize the nature of ACM
usage. Every effort was made to collect samples in areas of existing damage in order to minimize

further disturbance of the suspect materials.




The analysis of the samples for asbestos was performed using EPA-recommended methods of
polarizing light and dispersion stainfng techniyues. The Industrial Hygiene section at ORNL is a
"proficient" participant in the EPA Analytical Proficiency Program.

Areas not sampled but suspected of containing asbestos were identified for future reference.



CONCLUSION FROM INDUSTRIAL HYGIENE SURVEY

Based upon visual inspections, insulating materials are, for the most part, in fair condition with

some noted exceptions. These exceptions most likely are related to disturbance and damage that

occurred as a result of maintenance activities. Because of the low potential for disturbance and

exposure in most of these locations, the materials do not pose a direct threat. If friable materials
are disturbed, through maintenance and cleaning activities, fibers could be released increasing the
potential to cause health effects if they are inhaled. Maintenance and custodial personnel
performing activities in these areas should be made aware of the location of ACMs. Information
regarding the health effects associated with asbestos and measures to prevent exposure should be
provided to maintenance and custodial staff members.

Immeiiiate action shouid be taken to cleanup and properly dispose noted asbestos debris and
all unused products in storage that contain asbestos. Work involving repairs, renovation, and clean-
up should be conducted by individuals who are medically approved, trained, and protected as
required by the Occupational Health and Safety Administration (OSHA) regulations, Title
29 CFR 1926.58. Any future work involving ACM or suspect ACM, such as maintenance and
inspection ac'tivities, should be performed by trained and protected workers.

All material ideniiﬁed as containing asbestos should be labeled per 29 CFR 1926.58. A formal
Operations and Maintenance (O&M) program for controlling occupational exposures should be
instituted until a permanent control measure can be enacted. Encapsulation may be used to control
the risk posed by broken pipe coverings that expose friable materials. While an effective O&M
program can ensure that adequate exposure control is achieved, the recommended and ultimate
control measure is removal of asbestos-containing materials.
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October 5, 1989

Identification of Bulk Samples for Asbestos Content

An analysis was performed on bulk samples of material suspected of
containing asbestos fibers. These samples were collected from the
Laboratory Building Basement (Building F) at CEER in Mayaguez on
June 12, 1989. The results are as follows:

Sample No. Location Results

MGA-001 Northwest corner of basement, outer covering Positive
over fiberglass on pipe running south to (Chrysotile 1-5%)
north approximately 8 feet off floor. in adhesive

MGA-002 Northeast wall of basement, low pressure steam Negative

line, sample taken of open end at valve.

MGA-003 Northeast corner of basement, black coating Positive
on foam surrounding an Allis-Chalmers pump (Crocidolite 1-5%)
Mixed with fiberglass

MGA-004 Piping on south end of unit on Absorption Cold Negative
Generator (at main entrance), silver-like paper
coating over fiberglass

MGA-005 At main entrance to basement, exposed elbow on Negative
overhead line (approximately 6-1/2 feet up)
running west to east, 5 feet beyond main
entrance.

MGA-006 At main entrance, process hot water line, Negative
exposed end of copper pipe running parallel,
then perpendicular to MGA-005

MGA-007 Green colored insulation in central area of Negative
room near gray covered tank approximately
4 feet off floor, open end pipe insulation.

MGA-008 Large gray insulated tank approximately Positive
eight feet off floor and centrally (Chrysotile 10-20%)
located in basement, sampled at damaged
area under west end of tank.
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MGA-009 Large gray insulated tank located approximately Positive
4 feet off the floor in central area of (Chrysotile 10-20%)
basement, sample taken at damaged west i
end of tank at valve. Tank needs repair
in several locations.

MGA-010 Green colored pipe insulation at west end of Positive
‘gray tank which is located 4 feet off (Amosite 10-25%)
floor, open end pipe insulation. In poor
condition, needs repair.

MGA-011 Green colored insulated line approximately Positive
three feet off floor directly west of (Chrysotile 15-30%)
styrofoam enclosed area, open end pipe
insulation near float and thermostatic trap.
Entire area is in poor condition.

MGA-012 Room 1 in Basement, gasket material on shelves  Positive
(Chrysotile 15-23%)

MGA-013 Large green vertical pipe east of Progress Positive
Boiler, east side at damaged valve area. (Amosite 10-20%)

MGA-014 Grayish-white process hot water line at east Positive
wall of basement in north area near ) (Amosite 25-50%)

Progress Boiler, sample of joint area of
insulated line. Good condition except at
bracing.

MGA-015 Far east storage room in basement, block Positive
mix material stored on shelf at left wall (Amosite-Chrysotile 30-60%)
beyond wooden doors, sample taken from
broken bag.

MGA-016 Far east storage room in basement, thick Positive
black sheet of material in southeast corner (Chrysotile 750%)

MGA-017 Open end of large green colored insulated Positive
line located directly over Progress (Amosite-Chrysotile 35-60%)
Boiler in basement area.

MGA-018 Black sticky wrap on west wall, south of fire Negative
extinguisher sign

MGA-019 Green colored low pressure steam line in set Positive
of piping located on south end of Progress (Chrysotile 25-50%)
Boiler
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Positive identification of asbestos material may require that action be taken to
repair, remove, and clean up areas so identified. All such activities must comply
with current guidelines and procedures for handling asbestos-containing materials,
and must be under the direction of a certified "Competent Person" as defined in

29 CFR 1926.58. A high priority response should be given to employee work stations
and areas where personnel traffic is heavy.

Negative identification of asbestos material requires no followup; but workers
should be cautious of changes in material content, texture, color, and overall
appearance. If suspicious material is encountered, please have the material sampled
and analyzed for asbestos content.



October 5, 1989

Identification of Bulk Samples for Asbestos Content

An analysis was performed on bulk samples of material suspected of containing
asbestos fibers. These samples were collected from the Reactor Building (Building
G) at CEER in'Mayaguez on June 12, 1989 and June 13, 1989. The results are as
follows:

Sample No. Location Results

MGA-020 Second floor of Reactor Bay, sample of white . Positive
floor tile in main bay area (Chrysotile 1-5%)

MGA-021 Second floor, sample of white floor tile in Negative
control room

MGA-022 Second floor, exposed area of pipe insulation Positive
located overhead on west wall outside of (Amosite 25-50%)
Room 226, bottom line.

MGA-023 Second floor, Room 224 glued on acoustical Negative
ceiling tile.

MGA-024 Second floor, Room 225 acoustical ceiling tile Negative

MGA-025 Second floor, insulation off A/C duct, above Negative
the ceiling tile in control room

MGA-026 Second floor, Room 226, sample of dark brown Positive
floor tile (Chrysotile 1-5%)

MGA-027 Second floor, HVAC insulation in northwest Negative
corner of main bay

MGA-028 Second floor, exposed end of upper insulated Positive
line in far northwest corner. (Amosite 10-20%)

MGA-029 First floor, Room 134, suspended ceiling Negative
tile with small holes, also in rooms 132
and 133

MGA-030 First floor, Room 135, suspended ceiling Negative

MGA-031 First floor, Room 134, smooth type of Negative
suspended ceiling
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Positive identification of asbestos material may require that action be taken to
repair, remove, and clean up areas so identified. All such activities must comply
with current guidelines and procedures for handling asbestos-containing materials,
and must be under the direction of a certified "Competent Person" as defined in

29 CFR 1926.58. A high priority response should be given to employee work stations
and areas where personnel traffic is heavy.

Negative identification of asbestos material requires no followup; but workers
should be cautious of changes in material content, texture, color, and overall
appearance. If suspicious material is encountered, please have the material sampled
and analyzed for asbestos content at once for identification.
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Identification of Bulk Samples for Asbestos Content

An analysis was performed on bulk samples of material suspected of
containing asbestos fibers. These samples were collected from the
Administration Building (Building J) at CEER in Mayaguez on June 13, 1989.
The results are as follows:

Sample No. Location Results

MGA-032 Acoustical ceiling tile in main hallway and Negative
offices.

MGA-033 New acoustical ceiling tile located in cases Negative

at southwest end of building in dock area.

Negative identification of asbestos material requires no followup; but workers
should be cautious of changes in material content, texture, color, and overall
appearance. If suspicious material is encountered, please have the material
sampled and analyzed for asbestos content at once for identification.
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Identification of Bulk Samples for Asbestos Content

An analysis was performed on bulk samples of material suspected of
containing asbestos fibers. These samples were collected from the Shop

Building (Building H) at CEER in Mayaguez on June 13, 1989. The results
are as follows:

Sample No. Location Results
MGA-034 On west wall, uncovered white pipe insulation Positive
leaning against wall, also associated (Chrysotile 25-50%)
debris. This should be cleaned up
immediately.
MGA-035 Large piece of pipe insulation in trasn Negative
container just inside entrance at northwest
area.

Positive identification of asbestos material may require that action be taken to
repair, remove, and clean up areas so identified. All such activities must comply
with current guidelines and procedures for handling asbestos-containing materials,
and must be under the direction of a certified "Competent Person” as defined in 29
CFR 1926.58. A high priority response should be given to employee work stations and
areas where personnel traffic is heavy.

Negative identification of asbestos material requires no followup; but workers
should be cautious of changes in material content, texture, color, and overall
appearance. If suspicious material is encountered, please have the material
sampled and analyzed for asbestos content at once for identification.
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Identification of Bulk Samples for Asbestos Content

An analysis was performed on bulk samples of material suspected of
containing asbestos fibers. These samples were collected from the Agro-
Bio-Science Building (Building C) at CEER in Mayaguez on June 13, 1989.
The results are as follows:

Sample No. ' Location Results

MGA-036 Glued on acoustical ceiling tile . Negative

Negative identification of asbestos material requires no followup; but workers
should be cautious of changes in material content, texture, color, and overall
appearance. If suspicious material is encountered, please have: the matverial
sampled and analyzed for asbestos content at once for identification.




October 5, 1989

Identification of Bulk Samples for Asbestos Content

An analysis was performed on bulk samples of material suspected of
containing asbestos fibers. These samples were collected from the
Cornelia Hill Storage Site in Mayaguez on June 13, 1989. The results are
as follows:

Sample No. Location Results
CHA-001 Wall board from south wall of storage room Positive

(Chrysotile 80%)

Positive identification of asbestos material may require that action be taken to
repair, remcve, and clean up areas so identified. All such activities must comply’
with current guidelines and procedures for handling asbestos-containing materials,
and must be under the direction of a certified "Competent Person" as defined in 29
CFR 1926.58. A high priority response should be given to employee work stations and
areas where personnel traffic is heavy.
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Identification of Bulk Samples for Asbestos Content

An analysis was performed on bulk samples of material suspected of containing
asbestos fibers. These samples were collected from the New laboratory Building
at El1 Verde Research Site on June 14, 1989. The results are as follows:

Sample No. Location Results
EVA-001 Brown floor tile sample taken at the front Negative

entrance on the right.

EVA-002 Acoustical ceiling tile with small design Negative
EVA-003 Roofing material Negative
EVA-004 Wall board material, sample taken above the Positive
ceiling tile at the top of wall board, (Chrysotile 80+)
second lab on the left beyond the main
entrance.
EVA-005 Acoustical ceiling tile with large design Negative
EVA-006 Corrugated roofing material on generator Positive
room building. (Chrysotile 10-20%)

Positive identification of asbestos material may require that action be taken to
repair, remove, and clean up areas so identified. All such activities must comply
with current guidelines and procedures for handling asbestos-containing materials,
and must be under the direction of a certified "Competent Person" as defined in 29
CFR 1926.58. A high priority response should be given to employee work stations and
areas where personnel traffic is heavy.

Negative identification of asbestos material requires no followup; but workers
should be cautious of changes in material content, texture, color, and overall
appearance. If suspicious material is encountered, please have the material
sampled and analyzed for asbestos content at once for identification.
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Identification of Bulk Samples for Asbestos Content

An analysis was performed on bulk samples of material suspected of containing
asbestos fibers. These samples were collected from the University Biomedical
Building in Rio Piedras on June 14, 1989. The results are as follows:

—_— >

Sample No. Location Results
_ BBA-001 Room 242, open end of pipe insulation located Positive
qg;péuMV at wall opposite doorway (Chrysotile 50-75%)
/73? BBA-002 Insulated gloves found in Room 242 Positive
(Chrysotile 90%)
BBA-003 Room 331, tape wrapping on distillation Positive
column located in sink (Chrysotile o0%)
BBA-004 Room 331, wire support at distillation column Positive

(Chrysotile 80%)

BBA-005 Boiler room, exposed elbow of pipe insulation, Positive
most is in good condition but some has (Chrysotile 25-50%)
water damage.

BBA-006 Room 112, insulated tank inside transite walls, Positive
in generally good condition but may need (Chrysotile 10-20%)
to be repaired in some areas.

Positive identification of asbestos material may require that action be taken to
repair, remove, and clean up areas so identified. All such activities must comply
with current guidelines and procedures for handling asbestos-containing materials,
and must be under the direction of a certified "Competent Person" as defined in 29
CFR 1926.58. A high priority response should be given to employee work stations and
areas where personnel traffic is heavy.



Bulk samples were not collected in all areas. Suspect asbestos-containing materials, listed below,
were identified and labeled as needing to be sampled at a later time. Sampling, in addition to
these locations, should be performed in order to further characterize the materials in question.

In the Laboratory Building Basement at CEER in Mayaguez, the following locations were labeled
and are suggested areas to be sampled:

Label No.

MGAS-001

MGAS-002

MGAS-003

MGAS-004

MGAS-005

MGAS-006

MGAS-007

MGAS-008

MGAS-009

MGAS-010

Location

Northwest corner of basement, black foam-like material
approximately 10 feet off floor.

Northwest corner of basement, large black elbow on fiberglass
line above induction motor starter.

Northeast corner of basement, elbow on low pressure green
painted steam line and associated elbows on the same line.
Also, the straight sections may have a thin asbestos mud
coating or wrap over fiberglass.

Northeast corner of basement, white process hot water line
elbow and associated elbows. Also, the straight sections on
the east wall should be sampled.

Green painted 2-inch hot water line located approximately
6-1/2 feet overhead near main entrance. Elbows and straight
sections should be checked.

Unlabeled green painted line running north to south. Joints
and areas where bracing is located should be checked.

Green painted pipe line approximately 8 feet off the floor and
running north to south near east boxed in styrofoam area.
Straight sections and ends should be sampled.

Green painted line approximately 8 feet up and beside
MGAS-007. Elbows and straight sections should be sampled.

Inside white styrofoam boxed in area against east wall. Debris
and pipe insulation have been removed and left in the area.
Material is in poor condition and needs attention.

Green painted line running west to east and located 6 feet
off the floor and above the float and thermostatic trap.
Elbows, joints, and straight sections should be sampled.




MGAS-011 Gray process hot water line located in the central area of the
room and running into the east wall white process hot water
line.

In Room 1, storage area on the west side of the basement, there are numerous gaskets,
packing material, rope, etc., located on the shelves. Many of these materials are suspect
and some are in original container which are labeled as containing asbestos.

In the central area of the basement, a green painted suspect process water line appears to
have been covered over with foam and duct tape. This is not readily apparent and should
be noted.

In the Reactor Building at CEER in Mayaguez, the following locations were labeled and are
suggested areas to be sampled:

Label No. Location

MGAS-012 Floor tile on the second floor in Rooms 224, 225, 226, 227,
and in the room west of the Reactor Control Room.

MGAS-013 On the second floor in the northwest corner, elbow on the
vertical gray pipe.

MGAS-014 On the first floor, the overhead insulated pipe just inside the
main north entrance. Elbows and straight sections should be
sampled.

MGAS-015 On the first floor, the insulated pipe above the entrance to
Room 125, in hallway. Elbows and straight sections should
be sampled.

MGAS-016 In the basement, a low pressure steam line near the north
wall, east area. Good condition.

MGAS-017 In the basement, process hot water line near the north wall,
east area. Elbows and straight sections should be sampled.
Good condition.

)

In the basement, at the top of stairs in the northeast corner through Room 129, there are
several rooms containing various suspect materials. These include counter tops, overhead
pipe insulation, floor tile, cabinet walls, wallboard, pipe chases, etc.




At CEER in Mayaguez, in some locations, bulk samples were not taken of suspect asbestos-
containing materials, nor were the areas marked as suspect. However, brief visual inspections were
conducted and comments pertaining to particular buildings/areas are listed below.

Building
Marine Biology Lab (Building D)
Marine Biology Lab (Building D)
Marine Biology Lab (Building D)

Marine Biology Lab (Building D)

Shack (Building K)

Administration (Building J)

Shop (Building H)
Shop (Building H)
Shop (Building H)
Shop (Building H)
Shop (Building H)
Shop (Building H)

Shop (Building H)

Agro-Bio-Science Laboratory (Building C)

Suspect Material

Suspect material on the east side of the main building,
the small shack has suspect corrugated board under
the metal roof.

In the west room, heating jackets and a white oven
are suspect.

At the east side of the main building, the corrugated
board at the outside wall is suspect.

Floor tile and mastic in all rooms are suspect.
The 1/2-inch wall board and corrugated ceiling are
suspect. The building is in good condition and should
remain so unless someone damages it. One area at
the west wall is cracked and can be repaired.

The floor tile is suspect.

A suspect sheet of gasket material is on the top shelf
of west wall.

Just inside the main northwest door, two rolls of black
felt-like material are suspect.

Inside a cabinet, on the north wall, there is a roll of
suspect cloth.

Behind the above cabinet, there is a 3/4-inch suspect
piece of board with holes.

Gasket material on the shelf in second room to south,
Room S-6 is suspect.

White wrap on overhead pipe near the center of room
is suspect. The pipe runs south into a caged area and
terminates in an electric shop.

Upstairs area, floor tile and mastic is suspect.

The floor tile is suspect as well as black bench tops
and sink.



Small Cooliag Tower Tlere is carrugated suspect wall board
Small Shack East of H Building The floor lnoleum is suspect.
"Corral" (Bulding E) The floor Enoleum is suspect.

Agricultural Shed (Building M) The roof is corrugated suspect material and is in very
good condftion.

Agricultural Shed (Building M) Door and wall panels are suspext.

Miscellanecus Areas Between Band C buildings, a sticky suspect black wrap
is located -approximately 10 feet up.

Miscellaneous Areas Iz the utility shed south of B building, there are two
sxspect tables.

Miscellanecus Areas Outside thegenerator building lacated at the northeast
cerner of H building is a suspect elbow on an exhaust
line at southwest corner. The matenal is in poor
condition.

At Cornelia Hill in Mayaguez, a brief visual imspection was conducted in order to identify suspect
asbestos-containing materials. These materials included:

The cormrugated roof of a storage building.

Wall board in several buildings.

Floor tile in the main building.

Acoustical ceiling tile in the main building.

At the small building, north of the Environmental Lab, there is suspect wrap at the air unit.

At the University Biomedical Building in Rio Piedras, limited bulk sampling was performed,
however, a visual inspection of requested rooms/areas was conducted. Suspect materals included:

Location

Room 224 . Floor tile and mastic
. Acoustical ceiling tile
Pipe insulation above the suspended ceiling
Hoods with wall board (good condition)

. Floor tile and mastic

. Acoustical ceiling tile

. Pipe insulation above suspended ceiling
. Lab supplies, gloves, etc.




Room 301

Room 331

Third Floor Roof

Fourth Floor Roof

Room 112

. Black counter tops in center of room

. Floor tile and adhesive

. Acoustical ceiling tile

. Two hoods with suspect walls, good condition

Pipe insulation above suspended ceiling

. Six hoods with suspect walls, good condition
. HVAC system above suspended ceiling

. Acoustical ceiling tile

. Floor tile and mastic

. Roofing materials, tar paper, etc., all in good condition

Corrugated roof material over the transformer house

. Pipe insulation, in very good condition

Nine to ten hood exhaust ducts, in good condition

. At exhaust shrouds, suspect board

Pipe insulation on old HVAC

. Roofing material, in good condition

. Floor tile and mastic
. Wall board material around boiler, good condition




ALTERNATIVES
The three alternatives described below are based on guidance from the United States EPA

for controlling ACM in buildings. The alternatives are:

Alternative 1: Establishing a special operations and maintenance program
Alternative 2: Encapsulation with sealants

Alternative 3: Removal, disposal, and replacement

Alternative 1 is designed to (1) clean up asbestos fibers previously released, (2) prevent future
rgleases by minimizing the disturbance or damage of ACM, and (3) monitor the condition of the
ACM. This program should continue until all ACM is removed or the building is demolished.
Implementation of this aiternative will only ensure better control over the environment than now

exists.

Alternative 2 would bind together the asbestos fibers and other material components to offer

some resistance to damage from impact.

Alternative 3 would remove the ACMs, transport the material to an approved landfill, and
reinsulate with asbestos-free material. Completion of this alternative would eliminate the need for

an O&M Program.




Appendix A. ASBESTOS GLOSSARY




Airborne Asbestos

Air Monitoring

Air Plenum

Amosite

Asbestos

Asbestos Abatement

Asbestos Control

Asbestos Exposure
Assessment System

Asbestos Fibers

Asbestosis

Chrysotile

Dispersion Staining

ASBESTOS GLOSSARY

Determination of the amount of asbestos fibers suspended in a given
amount of air. -

The process of measuring the airborne fiber concentration of a
specific quantity of air over a given amount of time.

Any space used to convey air in a building or structure. The space
above a suspended ceiling is often used as an air plenum.

An asbestiform mineral of the amphibole group containing
approximately 50 percent silicon and 40 percent iron oxide, and is
made up of straight, brittle fibers, light gray to pale brown in color.

A generic name given to a number of naturally occurring mineral
silicates that possess a unique crystalline structure, are in combustible
in air, and are separable into fibers. Asbestos includes the
asbestiform varieties of chrysotile (serpentine); crocidolite (riebeckite);
amosite (cummingtonite - grunerite); anthophyllite; and actinolite.

Procedures to control fiber release from asbestos-containing materials
in buildings.

Minimizing the generation of airborne asbestos fibers until a
permanent solution is developed.

A decision tool which can be used to determine the extent of the
asbestos hazard that exists in a building, and which can also be used
to develop corrective actions.

Fibers with their length being greater than five microns (length to
width ratio of 5:1), generated from an asbestos-containing material.

A non-malignant, progressive, irreversible lung disease caused by the
inhalation of asbestos dust and characterized by diffuse fibrosis.

The only asbestiform mineral of the serpentine group which contains
approximately 40 percent each of silica and magnesium oxide. It is
the most common form of asbestos used in buildings.

Used in conjunction with polarized light to identify bulk samples. A
particle (fiber) identification technique used based on the difference
between light dispersion of a particle (fiber) and a liquid medium in
which it is immersed.




Airborne Asbestos

Air Monitoring

Air Plenum

Amosite

Asbestos

Asbestos Abatement

Asbestos Control

Asbestos Exposure
Assessment System

Asbestos Fibers

Asbestosis

Chrysotile

Dispersion Staining

ASBESTOS GLOSSARY

Determination of the amount of asbestos fibers suspended in a given
amount of air. .

The process of measuring the airborne fiber concentration of a
specific quantity of air over a given amount of time.

Any space used to convey air in a building or structure. The space
above a suspended ceiling is often used as an air plenum.

An asbestiform mineral of the amphibole group containing
approximately 50 percent silicon and 40 percent iron oxide, and is
made up of straight, brittle fibers, light gray to pale brown in color.

A generic name given to a number of naturally occurring mineral
silicates that possess a unique crystalline structure, are in combustible
in air, and are separable into fibers. Asbestos includes the
asbestiform varieties of chrysotile (serpentine); crocidolite (riebeckite);
amosite (cummingtonite - grunerite); anthophyllite; and actinolite.

Procedures to control fiber release from asbestos-containing materials
in buildings.

Minimizing the generation of airborne asbestos fibers until a

permanent solution is developed.

A decision tool which can be used to determine the extent of the
asbestos hazard that exists in a building, and which can also be used
to develop corrective actions.

Fibers with their length being greater than five microns (length to
width ratio of 5:1), generated from an asbcstos-containing material.

A non-malignant, progressive, irreversible lung disease caused by the
inhalation of asbestos dust and characterized by diffuse fibrosis.

The only asbestiform mineral of the serpentine group which contains
approximately 40 percent each of silica and magnesium oxide. It is
the most common form of asbestos used in buildings.

Used in conjunction with polarized light to identify bulk samples. A
particle (fiber) identification technique used based on the difference
between light dispersion of a particle (fiber) and a liquid medium in
which it is immersed.
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COMMON ASBESTOS-CONTAINING MATERIALS

In general, asbestos is commonly found in the following:

- Fireproofing materials added to protect metal beams, decking or supports.
Sprayed-on or trowel-applied acoustic insulation on ceilings and walls.
Insulation on hot steam and water pipes.
Hot-air supply ducts found in forced-air and gravity heaters in homes, smaller apartment
buildings and school buildings.

Boiler insulation in the form of pre-formed blocks, sheets, bricks and mud.

Insulation on hot-air furnaces and plenums.

Exhaust ventilation ducts connected to v/ater heaters, small furnaces and laboratory fume
hoods.

Fabric vibration/isolation joints on large heating, ventilation and air conditioning fans.

Joint or taping compound used to fill cracks in drywall.

Roofing products such as asphalt asbestos shingles, asbestos cement shingles, roofing felt and
patching compounds.

Mastic for flooring and roofing.

9-inch and occasionally, 12-inch square vinyl or asphalt floor tiles.

Linoleum floor covering.

Textured paints and plasters.

Acoustic ceiling tiles.

Reference:

Johnson, J., Surveying and Inspecting Buildings. Asbestos Issues; June 1989.




Appendix C. OCCUPATIONAL HEALTH AND SAFETY ADMINISTRATION (OSHA)

ASBESTOS REGULATIONS (29 CFR 1926.58)
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relate 10 asbesics exporure: the employee’s
epresestative level of exposure to esbestos.
emalite. anthophyliite, and sctnolite: 8
description of acy personal proleclve and
respirstory equipzeat uscd: and informatioa
from previous medical examinations of the
aBected smployee thal is not oberwise
avallabls to the pkyvician Maling this
inforcatos aveilsble to he physician will
aid ia the evalustiva of the exployee’s health
In relation to assigned duties and fitness 10
wear pervonal protsctive equipment, if

requiced.

The exployer is required to obtain a
writien opirion from the examining ghysician
containirg the revults of the edical
examinstion: the physician’s opinion as to
whetber the employes has any detected
medical conditions that would place the
employee at an incrased risk of exposure-
relsted disease any recommended
limitations on the exployee oron the use of
persocal protective equipment snda
statement that the empicyee hes been
informed by the physician of the results of
the medical examination and of any medical
conditions related to asbestos. temolita,
antbopbyllits. and scthollie exposure that
require furtber explacadon cr trestment. This
written opiricn mast oot reveal spezific
findings or diaznosesun-clsted 10 exposure
to asbestos. Lemwolita. anthopbylite, and
ectinolitz. and & copy of the opinion must be
provided to the affected expioyee.

PART 192¢—{AMEMDED)

5. An authority citation is added to
Subpent D of Part 1826, to read as
follows ]

Actbezity: Sece. 4. & 8 Gooupational Safety
and Heelth Act of 1€70. 23 U.S.C. 853, 855,
657 Sec. 107, Coatact Work Hours and '
Safety Stancards Act {Construction Safety
Act). 40 U.S.C 333, end Secretary of Labor's
Orders 12-71 (38 FR 87%4). 8-78 {41 FR 25059),
or 9-83 (48 FR 35738). as epplicable. Secdons
1928.5%c] and 1825.55 also isrued under 29
CFR Pant 191L

@ Paragraph (c} of § 1928.55 is hereby
revised to reed as fcllows:

§ 192555 Gsses, vupors, fumes, dusts,
ond rmists.

(c) Paragraphs (a) asd (b) of this
sectioc do not apply to the expcsure of
employces to airborne asbestos, .
tremolite. anthophyllite, or sctinolite
dust Whenever any employee is
expored to airborne azbestos, tremolite,
anthophyllite. or ectinolite dust, the
requiremerts of § 1526.58 of this title
shal! apply. :

7. A pew § 152858 is sdded to Subpart

D to read as follows:

§ 1926.53  Azbestos, tremotite,
anthophyfiite, and actinofte. .

{a) Scope and cpplication. This
section applies to all construction work
as defined in 29 CFR 1910.12(b).
including bat not limited to the
folowing:

(1) Demolition or salvage of structures
where asbestos, tremolite, anthophyllite,
or actinolite is present

(2) Removal or encapsulation of

_materials containing asbestos, tremolite,

anthophyllite, or actinolite:

(3) Construction. alteration. repair,
maintenance, of regovation of
structures, substrates, or portions
therec!. that contain asbestos, tremolite,
anthcphyllite. or actinolite

(4) Installation of products containing
asbestcs, tremolite. anthophyllite, or
actinclite: N

(5) Asbestos, tremoalite. anthophyllite,
ang actinolite epill/emergency cleanup:
an

(8) Transportation. disposal, storage,
or containment of asbestos, tremolite,
anthopbyllite, or actinolite or products
containing asbestos, tremalite,
anthophyllite, or actinolite on the site ot
location at which construction activities
are performed. .

(b) Definitions. “Action level” meens
an sirborne concentration of asbestos,
tremolite. anthophyllite. actinolite, or a
combination of these minerals of 0.1
fiber per cubic centimeter {f/cc) of gir
calculated as an eight (8)-hour time-
weighted average. ' '

“Asbestos” includes chrysotile,
amosite, crocidolite. tremolite asbestos,
anthophyllite asbestos, actinolite
asbestos, and any of these minerals that
has been chemically treated and/or
altered.

“Agsistant Secretary” means the
Assistant Secretary of Labor for
Occupational Safety and Health. Us.
Departrment of Labor, or designee

“Authorized person” means any
person suthorized by the employer and
required by work duties to be present in
regulated areas.

"Clean room” meens 80 -
uncontaminated room having facilities
for the storege of employees’ street
clothing and uncontaminated malerials
and equipment.

“Competent person”™ means one who

is capsble of identifying existing
asbestos, tremolite, anthopbyllite. or
actinolite hezards in the workplace and
who has the authority to take prompt
corrective measures to eliminate them,
as specified in 28 CFR 1926.32(f}). The
duties of the competent person include
at least the following: establishing the
pegative-presswe enclosure, ensuring its
integrity, and controlling entry to and
exit from the enclosure; supervising any
employee exposure monitoring required
by the standard: ensuring tbat all
employees working within such an
enclosure wesr the appropriate personal
protective equipment. are trained in the
use of eppropriate methods of exposure
control. and sse the hygiene facilities

and decontamination procedures
specified in the standard: and ensuring
that engineering controls in use are in
proper operating condition and are
functioning properly.

“Decontamination area” means an
enclosed area adjacent and connected
to the regulated ares and consisting of
an equipment room. shower area, and
clean room. which is used for the
decontamination of workers, materials,
and equipment contaminated with
asbestos. tremolite, anthophyllite, or
actinolite.

“Demolition™ means the wrecking or
taking out of eny load-supporting
structural member and any related.
razing, removing, or stripping of
asbestos, tremolite, antbopbyllite, or
actinolite products.

“Director” means the Director,
National Institute for Occupational
Safety and Health, U.S. Department of
Health and Human Services, or
designee.., =

“Employee exposure™ means that
exposure to airborne asbestos, tremolits,
anthoptyllite, actipolite, or a :
combination of these minerals, that::.
weuld oecur if the eroplovee were oot
using respiratory protective equipment, -

“Equipment roor {change room)”
mears a contaminated room located- -
within the decontamination ares that is -
supplied with impermeable bags or
containers for the disposal of
contaminated protective clothing and
equipment.

“Fiber™ means a particulate form of
asbestos. tremolite, anthopbyllite, or .
actinolite, 5 micrometers or longer, with
a length-to-diameter ratio of at least 3 to

1.

“High-efficiency particulate air
(HEPA) filter’ means a filter capable of
trapping and retairirg at least 99.97
percent of all monodispersed particles of
0.3 micrometers in diameter or largez.

“Regulated area” means an ares
established by ke employer to
demarcate areas where sirbome
concentrations of asbestos. tremolite,
anthophyllite, actinolite, or a
combination of these minerals exceed ar-
can reasonably be expected to exceed
the permissible exposure limit The
regulated area may take the form of (1) &:
temporzary enclosure. a8 required by
paragraph {e}{€) of tkis section. or (2) 88~
area demarcated in any manner that
minimizes the number of employees
exposed to asbestos, tremolite,
anthophyllite. or actinolite.

“Removal” means the taking out or -
stripping of asbestos, tremolite,
anthophyllite, or actinolite or materials
containing asbestos, termolite,
antbophyllite. or actinolite.
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“Renovation” means the modifying of
any existing stuctuwre. of portion
thereof. where exposure to airborne
asbestos, tremotite, anthepkyilite,
actinolite may result.

“Repair” meam overhaufing,
rebuilding, reconstructing, ot
reconditioning of stroctures o
substrates where asbestos. tremolite,
anthophyliite.or actinolite is presernt.

“Tremolite. anthophyllite and |
actinolite™ means the non-asbestos form
of these nrinerals. and any of these
minerals that have be2n chemically
treated and/or altered.

(c) Permissible expesure limst (PEL).
The employer shall ensure that ro
employee is exposed to an airborne
concentration of asbestos, tremolite,
anthophyllite, actinolile, or &
combination of these minerals in excess
of 0.2 fiber per cubic centimeter of air as
an eight (8) hour time-weighted average
(TWA), as determined by the method
prescribed in Appendix A of this
section, or by en equivalent method.

(d3 Communicoticn arrong employers.
On multi~empioyer worksites, an .
employer performing asbestos, tremodlite,
anthephyiiite, or actinolite work
requiring the establishment of a
regulated area shall inform othet
employers on the site of the nsture of
the employer's work with asbestas,
tremolite, anthophyilite, or actinolite
and of the existence of and requirzments
pertaining to regulated areas.

(e) Regulcted areas—{1) Genercl. The
employer shall establish a regulated
area in work areas witere airborne
concentrations of astestos. tremolite,
anthophyllite. actinolite, or a
combination of tkese minerals exceed or
can reasonably be expected to exceed
the permissibile exposure limit
prescribed in paregraph (c) of this
section.

(2) Demarcatioa The regulated area
shall be demarcated in any manner that
minimizes the nuzmber of persons within
the ares and protects persoas outsids
the erea from exposure to airborne
concentrations of asbastos. tremolite,
anthopbyltite, actinclite, or
combination of these minerals in excess
of the permiesible exposure limit.

(3) Access. Access to regulated areas
shall be limited to suthorized persons or
to persons authorized by the Act ar
regulations issued pursuant thereto.

(8) Respirators. All persons entering a
regulated area shall be supplied with a
respirator, selected in accordance with
paragraph (h)(2) of this section

(5) Prohibited activities. The employer
shall ensure that employces do not eat,
drink, smoke, chew tobacco ot gum, or
apply cosmetics in the regulated area.

(8) Requiremeats for asbestos
remove. demolition, and renovation
operations. (i) Wherever feasible. the
employer shall establish negative-
pressure enclosurcs before commencing
removal, demolition, and renovation
operatians.

(1) The employer shall designate a
compelent person to perform of
supervise the following doties:

(A) Set up the enclosure:

(B) Ensure the integrity of the
enclosure;

{C) Control entry to and exit from the
enclosure;

(D) Supervise all employee exposure
monitoring required by this section:

(E) Ensure that employees working
within the enciesure weer protective
clothing and respirators as required by
paragrapkas (i) and (h) of this section
and:

(F) Ensure that employees are trained

. in the use of engineering controla, work

practices, and personal protective -
equipmend;

(G) Ensure that employecs use the
hygiene [acilities and observe the
decontamination procedurcs specified in
paragraph {j) of this section; and

(H) Ensusz that engineoring coatols
are funcioniag properly.

{iii} n addiiion to the qualiScations
specified in paragraph (b) of this
section, the competent person atall be
trained in all aspects of asbestoa,
tremolite, anthophyllite, or actinolita
abaterncnt, the contents of this
standard, the identification of asbestos,
tremolite, anthophyllite, or actinolite
and their removal procedures, and other
practices for reducing the bazard. Such
training shail be obteined in a
comprehensive course, such as a course
condacted by sn EPA Arbestos Treining
Center, or an equivalent course.

(iv) Excepzion: For small-scale, short-
duration opurations, such as pip3 repIis,
valve replacement. instailing electrical
conduir, installing or removing drywall,
roofing, and other general building
maintenance or repovation, the
employer is not required to comply with
the requirements of paragraph (eX8) of
this section.

(1) Exposure monitoring—{1) Censral.
(i) Each employer who has a workplace
or work operation covered by this
standard dhall perform monitoring to
determine accurately the airborne
concentrations of asbestos, tremolite,
anthophyllite, actinolite or a
combination of these minerals to which
employees may be exposed.

(ii) Determinations of employee
exposure shall be made from breathing
zone air samples that are representative
of the 6-hour TWA of each employee.

(iii) Representative 8-hour TWA
employee exposare shall be determined
on the basis of one or more samples
representing full-shift exposure for
employees in each work area,

(2) Initral monitoring. (i) Each
employer who has a workplace or work
operation covered by this standard,
except as proviced for in paragraphs
(N(2)(ii) and (f}{2){iii) of this section.
shall perform initial monitcring at the
initiation of eech dsbestos, tremolite,
anthophyllite, actinolite job to
accurately determine the sirborne
concentrations of asbestos, tremolite,
anthophyllite, or actinolite to which
employees may be exposed.

(ii) The employer may demonstrate
that employee exposures are below the
action levei by means of objective data
demonstrating that the product or
material containing asbestos, tremolite,
anthophyllite, actinolite, or &
combination of these minerals cannot
release sirborne fibers in concentrations
exceeding the action level under those
work conditions having the greatest
potential for releasing asbestos, .
tremolita, azthophytlila. or actinolite

(iB) Wherz e employer has
monitored each ssbestos, tremolite,
anthophyllile, or actiaolite job, and the
data were obtained during work .
operations conducted under workplace
conditions closely resewbling the
processes, type of material control
methoda, work practices, and
environmenta] cocditions ueed and
prevailing in the employer's cwrent
operstions, the employer may rely on
such earlier monitoring results to satisfy
the requirements of peragrapb (f{2)(i) of
this section. .

(3) Periodic monitaring within
regulated areas. The employer shall
conduct daily monitoring that is
representative of the exposure of esch
employee who is assigned to work
within a regulated area. Exceptian:
When all excployees within a regulated
area arc cquipged with supplied-air
respirators operated in the positive-
pressure mode, the czoployer may
dispense with the daily monitoring
required by this parsgraph

{4) Termination of monitoring. I the
periodic monitoring required by
paragraph (f)(3) of this section reveals
that employee exposures, as indicated
by statistically reliable measurements,
are below the action level, the employer
may discontinue monitoring for those
employees whose exposures are
represented by such monitoring. -

(5) Method of monitoring. (i) Al
samples taken to satisfy ke monitoring
requirements of paragraph (f) of this
section shall be personal samples
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collected following the porocedures
specified in Appendix Al

{ii) All samples taken to salisfy the
monitorirg requirements of paragraph (f)
of this section shall be evaluated using
the OSHA Reference Mathod (ORM])
specified in Appendix A, or an
equivalent counting method.

(iii) ¥ a2 equivaient method to the
ORM is used. the employer shall ensure
that the metkod meets the following
critesia:

(A) Replicate exposure data used to
establish equivalency are collected in
side-by-side field and laboratory
comparisons;

(B) The comparison indicates that 90
percent of the samples collected in the
range 0.5 tc 2.0 imes the permissible
limit have an accuracy ranga of plus or
minus 25 percent of the ORM results
with a 85 percen! confidence level as
demonstrated by a staustically valid
protocok and

(C) The eguivalent method is
documented ard the results of the
comparisoa testng are maintained.

(iv) To s2tisfy &2 monilosing
requireraents of peragraph (f]. employers
shall rel on the resulia of reonitoring
analysis perforcea by laboratories that
havz instireted quality assurance
programs that include the elementa
prescribad in Appendix Ar

(8) Employee notification of
moniter:ng resuitz. (i} The employer
shall notily effected empleyees of the
monitoring resuiis that represant that
employee’'s exposure as soun 55 possible
follcwing rece:pt of monitoring results.

(i) The employer shall notify affected
employees cf the results of monitoring
representing the employee’s exposure in
writing either individually or by posting
at a certrally locsted place that is
accessible to afected employees.

(7) Observelion of mornitoring. (i) The
erployer shall provide affected
employees or their designated
representstives an opportunity to
obzerve eny monitering of employes.
expoture to erlestus tremolita,
anthoptyllite, cr actinclite corducted in
accordance with thic gection.

(ii) When obcervetion of the
monitoring ¢f employee exposure to
asbestes, treoolite, enthcphyllite, or
actinolite requires entry into an area
where t8g us» of protective clothing or
equiptzant ig required, the observer shall
be provided with ard be renvired to use
such clothing and equipment and shall
comply with ell other applicsble safety
and health procedures.

(8) Methods of complinnce.—(1)
Engineering controls and work
proctices. (i) The employer shall use one
or any combination of the fellowing
contral meivds ta achieve conpliance

with the permissible exposure limit
prescribed by paragraph (c) of this
sectlion:

(A) Local exhsust ventilation
equipped with HEPA filter dust
collection systems:

(B) General ventilation systems;

{C) Vacuum cleaners equipped with
HEPA filters;

(D) Enclosure or isolation of processes
producing asbestos, tremolite,
anthophyllite, or actinolite dust;

(E) Use of wet methods, wetting
agents, or removal encapsulants to
control employee exposures during
asbestos, Lemolite, anthophyllite, or
actinolite handling. mixing, removal,
cutting, application, and cleanup;

(F) Prompt disposal of wastes
contaminated with asbestos. tremolite,
anthophyllite, or actinolite in leak-tight
containers; or

(G) Use of work practices or other
engineering controls that the Assistant
Secretary can show to be feasible.

(ii) WEerever the feasible engineering .

and work practice controls described
above are not sufficient to reduce - -
employee exposure to or below the limit
prescribed in paragraph (c), the
employer skall use them to reduce
employee exposure to the lowest levels
attainable by these controls and shall
supplement them by the use of
respiratory protection that complies
with the requirements of paragraph (h)
of this section.

(2) Prokibitions. (i) High-speed
abrasive disc saws that are not
equippcd with appropriate engineering
controls skall not be used for work
related to asbestos, tremolite,
anthopbyllite, or actinolite.

(ii) Compressed air shall not be used
to remove asbestos, tremolite,
anthophyllite, or sctinolite or materials
contsising azbestos, tremolite,
anthophyllite, or actinolite unless the
compregzed air is used in conjunction
with an cuclosed ventilation system
designed to capture the dust cloud
created by tha compressed air,

(iii) Materials containing esbestos,
tremolite, anthophyllite, or actinolite
shail oot be applied by spray methods.

(3) Employee rotation. The employer
shall not use employee rotationas a
meens of compliance with the exposure
limit prescribed in peragraph (c) of this
section. .

(h) Respiratory protection.—{1)
General. The employer shall provide
respiralors, and ensure that they are
used, where required by this section.
Respirators shall be used in the
followirg circumstances:_

(i) During the intervsl necessary to
install or implzment feasible engineering
and work practice controls;

T —

(ii) In work operations such as
maintenance and repair activities, op
other activities for which engineering
and work practice controls are not
feasible;

(iii} In work situations where feasibly
engineering and work practice controlg
are not yet sufficient to reduce exposupy
to or below the exposure limit; and

(iv) In emergencies.

(2) Respirator selection. (i) Where
respirators are used, the employer sha]]
select and provide. at no cost to the
employee, Lthe appropriate respirator ag
specified in Teble D4, and shall ensure
that the employee uses the respirator
provided.

. (ii) The employer shall select
respirators from among those jointly
approved as being acceptable for
protection by the Mine Safety and
Health Administration (MSHA) and the
National Institute for Occupational
Safety and Health (NIOSH) under the
provisions of 30 CFR Part 11.

(iii) Txe employer shall provide a -
powered, air-purifying respirator in Hen
of any negative-pressure respirator
specified in Table D—4 whenever:

{A) An employee chooses ta use this .
type of respirator; and _

(B) This respirator will provide - -
adequate protection to the employee.

TABLE D-4.—RESPIRATORY PROTECTION FOA

ASPESTOS, TREMOUTE, ANTHOPNYUUTE,
AND ACTINOUTE FIBERS

ANDOITS CONCANTIton
¢! asdarica temosie,
ANMCO YT ‘s, SCINONE,
o & Somierason of
ease Mwras

Not in excess of 2 1/cC
(Y0 X PEL)

Not = excese of 10 f/0c
(50 X PELY

Not in excezs of 20 l/eg
{100 X PEL).

Not o excyns of 200 1/
oc (1000 X PELYL

Grostor than 200 t/ce
(>1.00C X PEL or
WRknown
CONCANISoon.

HOME & Rercrary isecred &y hgher . evwovwill
CONCHNT 4 50Ne TIv D L36I 8l IOwer CONCIVEnNI YT

B A Pethoony Y1 mMoss § War Tt @ 8 bt
90.97 portent 700N $5ArSt MONC-IIDeN) pances of
0.3 mcrometery N 0aMeler Of Wrper.

(3} Respirator progrom. (i) Where
respiratory protection is used, the
employer shall institute a respirator
program in accordance with 29 CFR
1910.134(b), (d). {e). and (f).

(ii) The employer shall permit each
employee who uses a filter respirator @
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change the filter elements wherever an
incease in breathing resistance is
detected ané sh3¥ maintein et adequate
supply of fil'er efements for this

urpose.

(iti} Emplovees who wear respirators
shall be permitted to leave werk areas
o wash their faces and respirator
facepieces whenever necessary 1o
prevent skia Uritation associated with
respira!or uce.

(iv) No ermployee skall be essigned to
tasks reg-irng toe use of respirators if,
based on his or her most recent
examination. an examining physician
determines that the employee will be
unable to function normally wearing a
respirstor. or thai the se’ety or health of
the employee or of other employees will
be impaired by ke use of a respirator.
Such employee shall be assigned 10
another job or given the opporturity to
transfer to a different posiuan the duties
of whick hs or she i able tc peform
with the sams employer, in th2 same
geographical area, and with the same
seniority, statue, and rate of pay b2 or
she had just prior to such tansfer, if
suck a diferent pesition is e-silnble.

(4) Respirator fit tasiing. (1} The
employer shali ecsure thet the rezpirator
issued to the employes exiubits the least
possible facepiece leakage and that the
respirator is fitted properly.

(i) Ezployers sball perform either
quantitative or guaiitative fuce fit tests
et the time of iniizl firing and at least
every 8 mocthe thereafter for 2och
exployes wzaring 8 negativs-pressure
respizator. Tte quelitetve fit tz:ts mny
be used orly fcr testing the Gt of half-
mask respirators whese they ere
permited to be vz and ghall be
conducted in accosdanze vith Appendix
C. The tests phall be used to selest
facepieses zat provide the requind
protectior cs prescribed ia Table L

(i) Protective cictvng-—{1) Gesaral
The employes shull provids and require
the usa of protective cicthing such as
coveralls or similar whole-body
dlothing, kead coverings, gloves, and
foot coverings for acy employea
exposed to cirbaraa coacentrations of
asbestoa, remolite, unthophylite,
gctinolite or a comb’zetian of thess
minerals that exceed the permis3ible
exposure limil pivscribed in paragraph
() of this section.

{2) Laandzring. (7) The employer shall
ensure that laundering of contaminated
clothing is dor.e 50 a8 to prevent the
relezse of airborne ssbestos, tremolite,
anthophyilite, sctinclite, or a
combination of thece minera!a in excess
of the exposure limit prescribed in
paragraph (c] of this section.  ~

(it} Any exiployer who gives
contaminated clothing to arcti:cr person

for laundering shkall inforr such person
of the requirement in psragraph (i)(2){i)
of this secticn to effectively prevent the
release of eirborne asbestos, tremolite,
anthophyllite, actinolite, or a
combination cf these minerals in excess
oi the exposure limit prescribed in
psragraph (c) of this section.

{3) Contaminated clothing.
Contamirated clothing shall be
transported in secled impermeable bags,
or other ciosed. impermeable contairers,
and be lebeled in accerdance with
paragraph (k] of this scction.

(4) Protective clothing for removal,
demolition, aad renovation operations.
{i) The competent perscn shall
periodically examine worksuits worn by
employees for rips or teers that may
occur during performance of work.

{ii) When rips or tears are detected
while an employee is working within a -
negative-pressure encloswre, rips and
tears siiall be immediately mended, or
the worksuit shall be immediately
replaced.

(i) Hygiene faciiities and practices—
(1) Gereral. (i) The employer shall
provide clean chenge areas for
employees reguired te work in regaleted
areze cr requirzd by paregreph (i)(1) of
this sestion to wear protectiva clothing.
Exception: In lice of the cirange uren
reguirement spesified in parszraph
{1}i1)(3), the employrs may permit
ex:nisvess engaged in smell scale, short
duratizn operstions, es deseribed in
paragraph fe}(d] of this section. to clean
their protsctive cisthing with a portable
HEPA.-equipped vacuum before such
emplcyces leave the araz where
maintenanca was per{formed.

lii}) The emnployer thall engure that
change arees are equipped with
separate atorage acilities for protective
clothiny 7ad eireet clothing. in
accorance with secties 1910.141e).

{iii) Whencver {oud or buverages are
censwned & the worksite and
employres ere exposed to airhorne
concectraticns of aebestcs, tremolite,
arthophyliita, ectinclite, or 8
combination of these minersls in excess
of the permiszible expssure limit, the
erploye: ehsll provice lunck areas in
which tte airbore concentrations of
astestos, tremolite, anthophyllite, -
aciinolite, or 8 combinatics of these
minersls sre below the zction level.

(2} Reqizirements for rercval,
demolitien, and renovation cperutions—

- (i) Deconicmination area. Except for

small scale, short durstion cperations,
as described in paregraph (e)(8) of this
section, the empioyer shall establish a
decontamination srea that is adjacent
and coniected to the regulated area for
the decontamination of employees
conlaininated with astestos, tremolite,

anthophyllite, or actirolite. The
decor.tamination area sha!l consist of an
equipment room. shower area. and clean
room in series. The employer shall
ensure that emplcyees enter and exit the
regulated area through the
decontamination area.

(ii) Clean roor. The clean room shall
be equipped with a locker or
appropriate storage container for each
employee’s use.

(iii) Shower area. Where feasible,
shower facilities sheil te provided
which comply with 29 CFR
1910.141(d}{3). The showers shsll be
contiguous both to the equipment room
and the clean change room, unless the
emplcyer can demonstrate thet this
Jocation is not feasible. Where the
employer can demenstrate that it is not
feasibie to locate the shower between
the equipment room and the clean
change room, the employer shall ensure
that einployees:

{A) Remcve asbestcs, tremolite,
anthophyllite. or actinolite
contamination from their worksuits
using & HEPA vacuum before proceeding
to a showar that is not contiguous to the
wozY. areg; oF

(B} Reraovs their contamineted
waorksuiis, don clean worksuite, and
preceed o & shower tha! is not
contiguous to the work erea.

(iv) Equipmest room. The equipment
room shall be supplied with
impermesble, latieled bags and
coatainers fcr the contzinment end
disposai of contarcizated proteciive
clothing and equipment.

(v) Decortcmination area entry
procecures. (A) the employer shall
ensure thot employess:

(1) Eatzy tizz decontsmination area
threveh U~ clean room:

{2) Reinove and depesit sireet clothing
within a locker provided for their use:
and

(3) Put on protective clothing and
respirstory protection before leaving the
clean room.

{D) Bzfore entering the enclosure, the
employer ehall ensure that employees
pass turough the equipment room.

(vi) Deconteminction area exit
procedures. (A) Before leaving the
reg:lated aree, the employer shall
ensure that employees remove all gross
contamination and debris from their
protective clothing.

(B) The employe: shall ensure that

_employees remove their protective

clothing in the equipment room and
depcsit the clothing in labeled
impermeable bags or containers.

(C) The employer shall ensure that
employees do not remove their
respirators in tbe equipment room.
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(D) The ecployer shall ensure that
employees shcwer prior to entering the
clean room.

{E) The employer shall ensure that,
after showering employees enter the
clean room befcre changing into street
clothes.

(k) Communication of hazards to
employees—{1) Signs. (i) Warning signs
that demarcate the regulated area shall
be provided and displayed at each
location where sirborne concentrations
of asbestos, tremolite, anthophyllite,
actinolite. or a combination of these
minerals may be in excess of the
exposure limit prescribed in paragraph
(c} of this section. Signs shall be posted
at such a distance from such a Jocation
that an employee may read the signs
and take necessary protective steps
before entering the area marked by the
signs. . .

(ii) Tke waming signs required by
paragraph (k)(1)(i) of this section shall
bear the following information:

DANGER
ASBESTOS
© ©ANCER AND LITNC NJSRASE

* HAZARD

AUTHORIZED PERSONNEL ONLY

RESPIRATORS AND PROTECTIVE
CLOTHING ARE REQUIRET) IN THIS
AREA

(iii) Where minerals in the regulated
area are only tremolite, anthophyllite or
actinolite. ths empioyer may replace the
term “asbestos” with the appropriate
mineral pame.

(2) Lobels. (i) Labels shall be affixed
to all products containing asbestos,
tremolite, anthophyllite, or actinolite
and to all containers containing such
products. including waste containers.
Where feasible, installed asbestos,
tremolite. anthephyillite, or actinolite
products shall contain a visible label.

{ii) Labels shall be printed in large,
bold letters on a contrasting
background.

{iii} Labe's shall be uced in
accordance with the requirements of 29
CFR 1910.120xf) of OSHA's Hazard
Communication standard, and shall
contain the folawing information:

DANGER
CONTAINS ASEESTOS FIBERS
AVOLD CREATING DUST

CANCER AND LUNG DiSEASE
HAZARD

(iv) Where minerals to be labeled are
only tremolite, anthophyllite and
actinolite, the employer may replace the
term “asbestos™ with tha appropriate
mineral name..

(v) Labels shall contain 8 warning
statement against breathing sirborne
asbestos, tremolite, anthophyllite, or
actinolite fibers. :

(vi) The provisions for labels required
by paragraphs (k)(2)(i-(k)(2)(iv) do not
apply where:

(A) esbestos, tremolite, anthophyllite,
or actinolite fibers have been modified
by a bonding agent, costing, binder, or
other material. provided that the
manufacturer can demonstrate that,
during any reasonably foreseeable use,
bhandling, storage. disposal, processing,
or transportation, no airborne
concentrations of asbestos, tremolite,
anthophyilite, actinolite, or a
combination of these mineral fibers in
excess of the action level will be
released. or

(B] asbestos, tremolite, anthopbyllite,
actinolite, or a combination of these
minerals is present in a product in
concentrations less than 0.1 percent by,
weight.

" (3) Employee information and
training. (i) The employer shall institute
a training program for all employees .
exposed to airborne concentrations of

. asbestos, tremolite, anthophyllite, .

actinolile, or @ combination of these
minerals in excess of the action level
and shall ensure their participation io
the program.

(i) Training shall be provided prior to
or at the time of initial assignment,
unless the employee has received
equivalent training within the previous
12 months, and at least annually
thereafter.

(iii) The training program shall be
conducted in a manner that the
employee is able to understand. The
employer shall easure that each such
employee is informed of the following:

(A) Methods of recognizing asbestos,
tremolite, anthophyllite, and actinolite:

(B) The health effects associated with
asbestos, tremolite, anthophbyllite, or
actinolito exposure;

(C) The relationship between smoking
and asbestos, tremolite, anthophyllite,
and actinolite in producing lung cancer;

(D} The nature of operations that
could result {n exposure to asbestos,
tremolite, anthophyllite, and actinolite,
the importance of necessary protective
controls to minimize exposure including,
as applicable, engineering controls, .
work practices, respirators,
housekeeping procedures, hygiene
facilities, protective clothing,
decontaminaticn procedures, emergency
procedures, and waste disposal
procedures, and eny necessary )
{nstruction in the use of these controls
and procedures; .

(E) The purpcse. proper use, fitting
instructions, and limitations of

respiralors as required by 28 CFR
1910.134;

(F) The appropriate work practices for
performing the asbestos. tremolite,
antbophyllite, or actinolite job: and

(G) Medical surveillance program

" requirements.

(H) A review of this standard,
including appendices.

(4) Accessto training materials. (f)
The employer shall make readily
availsble to al] affected employees
without cost all written materials
relating 10 the employee training
program. including a copy of this
regulation.

{ii) The employer shall provide to the
Assistant Secretary and the Director,
upon request, all information and
training materials relating to the
employee information and training
program.

(1) Housekeeping—{1) Vacuuming.
Where vacuuming methods are selected,
HEPA filtered vacuuming equipment
must be used. The equipment shall be
used and emptied in a manner that
minimizes tts reentry of asbestos,
tremolite, anthophyllite, or actinolite
into tha workpiece.

- (2) Waste disposal. Asbestos wasta,
scrap. debris, bags, containers,
equipment, and contaminated clothing
consigned for disposal shall be collected
and disposed of in sealed. labeled,
impermeable begs or other closed,
labeled, impermeable containers.

(m) Medical surveillonce—1)
General—{i) Employees covered. The
employer shall institute a medical
surveillance program for all employees
engaged in work involving levels of
asbestos, tremolite, anthophyllite,
actinolite or & combination of these
minerals. at or above the action level for
30 or more days per year, or who are
required by this section to wear
negative pressure respirators.

(ii) Examinotion by a physician. (A}
The employer sball ensure that all
medical examications and procedures
are performed by or under the
supervision of a licecsed physician. and
are provided at no cost to the employee
and at a reasonable time and place.

(B) Persons other than such licensed
physicians who administer the
pulmonary function testing required by
this section shsll complete a training
course in spirometry sponsored by an
appropriate academic of profession
institution.

(2) Medical examinatiors ond
consultctions—{i) Frequency. The
employer shall make available medical
examinations and consultations to each
employce covered under paragraph
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{m)(1)(i) of this section on the following
schedules:

{A) Prior to assignment of the
employee to an area where negative-
pressure respirators are worn;

{B) When the employee is assigned to
an area where exposure to asbestos,
tremolite, anthophyllite. actinolite. or a
combination of these minerals may be at
or above the action level for 30 or more
days per year. a medical examination
must be given within 10 working days
following the thirtieth day of exposure:

(C) And at least annually thereafter.

{D) If the examining physician
determines that any of the examinations
should be provided more frequently than
specified. the employer shall provide
such examinations to affected
employees at the frequencies specified
by the physician.

{E) Exception: No medical
examination is required of any
employee if adequate records show that
the employee has been examined in
accordance with this paragraph within
the past 1-year period.

(ii) Content. Medical examinations
made available pursuant to paragraphs
(m}2)G) A m)(2)(i){C) of this section -
shall include:

iA) A medical and work history wnh
epecizl emphasis directed to the
pulmonary, cardiovascular. and
gastrointestinal systems.

-(B} On initial examination. the
standardized questionnaire contained in
Appendix D, Part 1, and. on annual
examination, the abbreviated

standardized questionnaire contained in -

Appendix D, Part 2

(C) A physical examination directed
to the pulmonary and gastrointestinal
systems. including a chest
roen!genogram ta be administered at the
discretion of the physician, and
pulmonary function tests of forced vital
capacity (FVC) and forced expiratory
volume at one second (FEV,).
Interpretation and classification of chest
roentgenograms shall be conducted in
accordance with Appendix E.

(D) Any other examinations or tests
deemed necessary by the examining
physician.

(3) Information provided to the
physician. The employer shall provide
the following information to the
examining physician:

(i) A copy of this standurd and
Appendices D.E.and

(ii} A description of the affected
employee’s duties as they relate to the
employee’s exposure:

(iii)) The employee's representutive
exposure level or anticipated exposure .
level:

{iv) A description of any personal
protective and respiratory equipment
used or to be used: and

(v) Information from previous medical
examinations of the affected employee
that is not otherwise available to the
examining phvsician.

(4) Physician’s written opinion. (i) The
employer shall obtain a written opinion
from the examining physician. This
written opinion shall contain the results
of the medical examination and shall
include:

(A) The physician’s opinion as to
whether the employee has any detected
medical conditions that would place the
employee at an increased risk of
material health impairment from
exposure to asbestos, tremolite,
anthophyllite. or actinolite:

(B) Any recommended limitations on
the emnployee or on the use of personal
protective equipment such as
respirators; and

(C) A statement that the employee has
been informed by the physician of the
results of the medical examination and
of any medical conditions that may
result from asbestos, tremolite,
anthophyllite. or actinolite exposure.

(if) The employer shall instruct the
physician not to reveal in the written .
opinion given to the employer specific
findings or diagnoses unrelated to
occupational exposure to asbestos.
tremolite, anthophyllite, or actinolite.

(iii) The employer shall provide a
copy of the physician’s written apinion
to the affected employee within 30 days
from its receipt.

(n} Recordkeeping—(1) Oblecm e data
for exempted operations. (i) Where the
employer has relied on objective data
that demonstrate that products made
from or containing asbestos. tremolite.
anthophyllite, or actinolite are not
capable of releasing fibers of asbestos.
tremolite, anthophyllite. or actinolite or
a combination of these minerals. in
concentrations at or above the action
level under the expected conditions of
processing, use. or handling to exempt
such operations from the initial
moniloring requirements under
paragraph ({)(2) of this section, the
employer shall establish and maintain
an accurate record of objective data
reasonably relied upon in support of the
exemption.

{ii) The record shall include at least
the following information:

(A) The product qualifying for
exemption;

{B) The source of the objective data:

{C) The testing protocol. results of
testing. and/or analysis of the material
for the relezse of asbestos. tremolite,
anthophyllite. or actinolite:

{D} A description of the operation
exempted and how the data suppo-t the
exemplion; and

(E) Other data relevant to the
operations. materials. processing. or
employee exposures covered by the
exemption.

(iii) The employer shall maintain this
record for the duration of the employer's
reliance upon such objective data.

(2) Exposure meosurements. (i) The
employer shall keep an accurate record
of all measurements taken 1o monitor
employee exposure to asbeslos,
tremolite. anthophyllite, or actinolite as
prescribed in paragraph (f) of this -
section.

Note: The employer may utilize

the services of competent organizations
such as industry trade associations and
employee associations to maintain the
records required by this section.

(ii) This record shall include at least
the following information:

{A) The date of measurement;

(B) The operation involving exposure
to asbestos, tremolite. anthophyllite. or
actinolite that is being monitored:

(C) Sampling and analytical methods
used and evidence of their sccuracy:

(D) Number. duration, and resum of
sample. (e k&ii

(E) Tyne of protective devices worn. |f
any; and

(F) Name. social security number. and
exposure of the employees whose
exposures are represented.

(iii) The employer shall maintain this
record for at least thirty (30) years. in
accordance with 29 CFR 1910.20.

(3) AMedical surveillance. (i) The
employer shall establish and maintain
an accurate record for each employee
subject to medical surveillance by
paragraph (m) of this section. in
accordance with 29 CFR 1910.20.

{ii) The record shall include at least
the following information:

{A) The name and social security
number of the emplovee:

{B) A copy of the employee's medical
examination results, including the
medical history. questionnaire .
responses, results of any tests, and
physician's recommendations.

{C) Physician’s written opinions:

{D) Any emplovee medical complaints.
related to exposure to asbestos.
tremolite. amhoph)llne or actinolite:
and

(E) A copy of the information
provided to the physician as required by
paragraph (m) of this section.

(iii) The employer shall ensure that
this record is maintained for the
duration of employment plus thirty (30)
yesrs, in accordance with 29 CFR
1910.20.
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(4) Training records. The employer
shall maintain all employee training
recurds for one 1 year beyond tbe last
Jdate of employment by that employer.

(5) Avoilability. (i} The employer.
upon writien request, shall make all
records required to be maintained by
1his section available to the Assistant
Secretary and the Director {or
examination and copying.

{ii) The emplover. upon request, shall
make any exposure records required by
paragraphs (f) and (n) of this section
available for examination acd copying
to affected employees, former
employees. designated representatives.
and the Assistant Secretary. in
accordance with 29 CFR 1910.20(a}-{e]
and (gHi)

(iii) The employer. upon request. shall
make employee medical records
required by paragraphs (m) and (n] of
this section available for examination
and copving to the sabject employee.
anyone having the specific written
conaent of the subject employee. and the
Assistant Secretary, in accordance with
29 CFR 1910.20. -

(8) Fromsfer of records. (i) The
employer shall compty with the
requirements concerning transfer of
records set forth in 29 CFR 1910.20 (h).

_ (ii) Whenever the employer ceases to
do business and there is no successor
emplover to receive and retain the
records for the prescribed period. the
employer shall notify the Director at
least 90 days prior to disposal and. upon
request, transmit them to the Director.

(0) Dates—{1) EHective date. This
section shall become effective [insert
date 30 days from publication in the
Federal Register]. The requirements of
the asbestos standard issued in June
1972 (37 FR 11318), 33 amended, and
published in 29 CFR 1910.1001 (1985])
remain in effect until compliance is
achieved with the parallel provisions of
this standard.

(2) Start-up dates. (i} The
requirements of paragraphs (c] through
{n) of this section. including the
engineering controls specified in
paragraph (g)(1) of this section, shall be
complied with by [insert date 210 days
from publication in the Federal
Register]. )

(p) Agpendices. (1) Appendices A. C.
D. and E to this section are incorporated
as part of this section and the contents
of these appendices are mandatory.

(2) Appendices B.F, G, H. and 1 to this
section are informational and are not
intended to create any additional
obligations nol otherwise imposed or to
detract from any existing obligations.

Appendix A to §19268.58—QSHA Refarencs
Method—Mandatory -

This mandatory appendix specifies the
procedure for scalyzing &r samples for
asbestos. remolite. arthophyllite. and
actinolite and specifies quality control
procedures that must be implemented by
faboralories performing the analysis. The
samphing and enalytical methods described
below represent the elements of the available
monitoring methods (such ss the NIOSH 7400
method] whichk OSHA cansiders to be
essential to achieve udequate employee
exposure monitoring while allowing
employers 10 use methods that are already
established within their organizations. All
employers who are required to conduct air
monitoring under paragraph (f] of the
standard are required to utilize analytical
laboratories that use this procedure. or an
equivalent method. for collecting and
analyzing samples.

Sampling and Analytical Procedure

1. The sampling medium for air samples
shall be mixed cellulose ester filter
membranes. These shall be designuted by the
manufacturer as suitable for asbestos,
tremolite, anthophylitte. and actinolite
counting. See below for rejection of blanks.

2. The preferred collection device shel be
the 25-mm dmreter cassette with an open-
faced 50-mm extension cowl. The X-mm
casselte may be veed i neceseary but oniy &
written justification for the need to use the
37-mun filter cassette accompanies the sample
results in the employee's exposure monitoring
record.

3. An air flow rate between 0.5 liter/min
and 2.5 liters/min shall be selected for the
25/mm cassette. If the 37-mm cassette is
used. an air flow rate between 1 liter/min
and 2.5 liters/min shall be selected.

4. Where possible, a sufficient air volume
for each air sample shail be collected to yield
between 100 and 1.300 fibers per square
millimeter on the membrane filter. If a filter
darkens in eppearance or if Joose dust is seen
on the filter, a second sample shall be
started.

S. Ship the samples in & rigid container
with sufficient packing material to prevent
dislodging the collected fibers. Packing
materia) that bas a high electrostatic charge
on its srface {e.g. expanded polystyrene)
cannot be ued becavse such material can
cause loss of fibers to the sides of the
cassette,

8. Calibrate each personal sampling pump
before and after use with a representative
filter cassette installed between the pump
and the calibration devices.

7. Personal samples shall be taken in the
“breathing zone" of the employes (Le.
attachedo ot near the collar or laped near
the worker's facel

8. Fiber counts shall be made by positive
phase contrast using a microscope withan 8
10 10 X evepiece and a 40 10 45 X objective
for a total magnification of approximately 400
X and a opumerical aperture of 0.65 to 07S.
The microscope shall also be fitted with a
green or bluve filter. |

9. The micrnscupe shall be fitted with @
Wallon-Beckell eyepiete graticule calibrated

for a field Gameter of 100 micrameters (+/
-2 micrometers).

10. The phase-shift detection limit of the
microscope shall be about 3 degrees
measured using the HSE phase shift test slide
as outlined below.

a. Place the test slide on the microscope
stage and center it under the phase objective.
b. Bring the blocks of grooved lines into

focus.

Nota.—The slide consists of seven sets of
grooved lines (ca. 20 grooves to each block)
in descending order of visibiliry from sets 1 to
7. seven being the least visible The
requirements for asbestos. tremolite.
unthophyliite. and actinolite counting are tat
the microscope optics must resolve the
groooved lines i set I completely. altbough
they may sppear somewhat faint, and thet
the grooved lines in sets 6 and 7 must be
invisible. Sets 4 and § must be ai least
partialy visible but may vary slightly in
visibility between microscopes A microscope
that fails to meet these requirements has
either too low or too high a resolution to be
used for asbestos. tremolite. amthophyllite,
and actmolite counting.

¢ If the image deteriorates. clean and
adjust the micoscope optics. Lf the problem
persists, cosult the microscope manafacturer.

11. Each set of samples taken will inclucs
10 percent blacks or a minimum of 2 hlanka.
The blank resuits shall be averaged aad
-uheracted from the analytical resalts befare
reporting. Any samples represented by a
blank having » fiber count in excess of 7
fibers/100 fields shaB be rejected.

12 The samples shall be mounted by tre
acetone/triacetin method or & method with
an equivalent index of refraction and similer
clanty.

13. Observe the following counting rules.

a. Count only fibers equal to or longer than
5 micrometers. Measure the length of curved
fibers alorg the curve.

b. Count all particles as asbestos. tremolita
anthopbyllite. and actinolite that bave &
length-to-width ratio (sspect ratio) of 31 ar
greater.

c. Fibers lving entirely within the boundary
of the Walton-Beckett graticule field shall
receive a count of 1. Fibers crossing the
boundary onca, heving one end withio e
circle. shall receive the count of one half (¥
Do not count any fiber that crosses the
graticule boundary more than once. Reject
and do not count any other fibers even
though they may be visible outside the
graticule area.

d. Count bundles of fibers as one fiber
unless individual fibers can be idennfied by
observing both ends of an individual fider.

¢. Count enough graticule fields to yield 100
fibers. Count a minimum of 20 Eelds: stop
counting at 100 fields regardless of fibes

. count.

14. Blind recoun's shall be conducted st the
rate of 10 percent.

Quality Control Procedures

1. Intralaboratory program. Each laboratory
and/or each company with more than one
microscopist counting slides shall establish a
statistically designed quality assurance
program involving bimd recounts and
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comparisons between microscopisis to
monstor the vanabiiity of counting by each
microscopist and between microscupists. In @
company with mcre than one laboratory. the
program shall include all laborutories. and
shall also evaluate the Isboratory-to-
laboratory vanability.

2 Interlaboratory program. Each luboratory
aralyzing asbestos. remolite. anthophyllite.
and actinolite samples for compliance
determination shall implement an
interlaboratory quality assurance program
that as a minumum incluCes participation of
at least two other independent lsboratories.
Each luboratory shall participate in round
robin testing at least once every 6 months
with at least all the other laboratories in its
interlaboratory quality assurance group. Each
laboraiory shail submit stides typical of its
own work!cad for use in this program. The
round robin shall be designed and results
analyzed using appropriate statistical
methodology. '

3. All individuals performing asbestos.
tremolite, anthophyilite. and actinolite
analysis must have taken the NIOSH course
for sampling and evaluating airborne
asbestos. tremolite. anthopbyllite. and
actinolite dust or an equivalent course.

4. When the use of different microscopes
contributes to differences between counters
and laboratories. the elfect of tke dilferent
microscope shall be evaluated and the
microscope shall be replaced. as necessary.

s. Current results of these quality
assurance programs shall be posted in each
laboratory to keep the microscopists
informed.

Appendix B to §1926.58—Detailed Procedure
for Asbestos Tremolite, Anthopbyllite, and
Actinolite Sainpling and Analysis—Non-
Mandatory

This appendix ccntairs a detailed
procedure for sampling and analysis and
includes those critical elemeats specified in
Appendix A. Employers are riot required 10
use this procedure. but they are required to
use Appendix A. The purpose of Appendix B
is to provide a detaiied step-by-step sampling
and analysis procedure that conforms to the
elements spec:fied in Appendix A. Since this
procedure may also standardize the analysis
and reduce variability, OSHA encourages
employers to use this appendix.

Asbestos, Tremolite, Anthophyliite, and
Actinolite Sampling and Aralysis Method .

Technique: Microscopy. Phase Contrast

Analyte: Fibers (Manual count).

Sample Preparation: Acetone/triocetin
method.

Calibration: Phase-shift detection limit
about 3 degrees.

Range: 100 o 1300 fibers/mm? filter area.

Eatimated Limit of Detection: 7 fibers/mm?
filter aren.

Sampler: Filter (0.8-1.2Lm mixed cellulose
ester membrane, 25-mm diameter).

Flow Rate: 0.5 1/min 10 2.5 1/min (25-mm
cassette): 1.0 1/min 10 2.5 /min (37-mm
cassette).

Sample Volume: Adjust to obtain 100 to
1300 fibers/mm?

Shipment: Routine.

Sample Stability: Indefinite.

Blanks: 10X of samples (minimum 2).

Standard Analytical Error: 0.25.

Applicability: The working range is 0.02 fl
cc (1920-L air semple} t0 1.25 f/cc (400-L air
sample). The method gives an index of
airborne asbestos. tremolite. anthophyllite.
and actinolite fibers but may be used for
other materials such as fibrous glass by
inserting suilable parameters into the
counting rules. The method does not
differentiate between asbestos. tremalite.
anthophyllite. and actinolite and other fibers.
Ashestos. tremolite, anthophyllite, and
actinolite fibers less than ca. 0.25 um
dismeter will not be detected by this method.

Interferences: Any other airbaorne fiber may
interfere since all particles mceting the
counting criteria are counted. Chain-like
particles may appear fibrous. High levels of
nonfibrous dust particles may obscure fibers
in the field of view and raise the delection
limit.
Reagents

1. Acelone.

2 Triace:in (glycerol triacetate). reagent
grade.

Specia! Precautions

Acetone is an extremely lammable liquid
and precautions must be taken not to ignite it.
Heating of acetone must be done in a
ventilated laboratory fume hood using &
flameless. spark-{ree heat source.

Equipment

1. Collection device: 25-mm cassette with
s0-mm extension cowl with cellulose ester
filter. 0.8 to 1.2 mm pore size and backup pad.

Note.—Analyze representalive filters for
fiber bachground before use and discard the
filter lot if more than § fibers/100 fields are
found.

2 Personal sampling pump. greater than or
equal to 0.5 L/min. with flexible connccting
tubing.

3. Microscope. phase contrast. with green
or blue filter. 8 to 10X eyepiece. and 40 to 45X
phase objective {total magnification ca 400X):
nuirerical aperture=0.65 t0 0.75.

4. Slides. glass. single-[rosted. pre-cleaned.
25x 7S mm.

s. Cover slips. 25x 25 mm. no. 14 unless
otherwise specified by microscope
manufacturer.

8. Knife. =1 surgical steel. curved blade.

7. Tweezers.

8. Flask. Guth-type. insulated neck. 250 to
500 mL (with single-holed rubber stopper and
elbow-jointed glass tubing. 18 to 22 cm iong).

9. Hotplate, spark-free. stirring type:
heating mantle: or infrared lamp and
magnetic stirrer.

10. Syringe. hypodermic. with 22-gauge
needle.

11. Craticule, Walton-Beckett type with 100
um diameter circular field at the specimen
plane (area =0.00785 mm?. (Type G-22).

Note.—The graticule is custom-made for
each microscope.

12. HSE/NPL phase contrast test slide.
Mark I

13. Telescope. ocular phase-ring centering.

14. Stage micrometer (0.01 mm divisions).

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

'

2 Fasten the sumpler to the worher's lapel
as ciose as possible 10 the worker's mouth.
Remove the top cuver from the end of the
cowl extension (open face} and anent face
down. Wrap the ioint between the extender
and the monitor's body with shrink tape to
present air leaks.

3. Submit at least two blanks (or 10% of the
total samples. whichever is greater) for each
sei of samples Remcve the caps from the
field blank casse:tes and store the caps and
cossettes in a clearn srea (bag or box) during
the sampling period. Replace the caps in the
cascettes when sampling is compieted.

4. Sampie 81 0.5L/min or greater. Do not
exceed 1 mg tota! dust loading on the filter
Adjust sampling flcw rate. Q (L/min). and
time to produce a fiber density. E (fibers/
mm?). of 100 to 1300 fibers/m? (3.85 %10 1o
$ » 10® fibers per 25-mm filter with effective
collection area (A, =385 mm?}] for optimum
counting precision {see step 21 below).
Calculate the minimum sampling time.
Ya.mmem {Min) at the action level {one-ha!f of
the current standard). L {f/cc) of the fibrous
aerosol being sampled:

(Ac)(E)
(Q)Lno?

5. Remove the fieid monitor at the end of
sampling. replace the plastic top cover and
small end caps. and store the monitor.:

8. Ship the samples in a rigid container
with sufficient packing material to prevent
jostling or damage. NOTE: Do not use
polystyrene foam in the shipping container
Lecause of electrostatic forces which may
cuuse [iber loss from the sampler filter.

Sample Preparation

Note.—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 irterlaboratory
comparison. Other mourtir.g techniques
meeting the above criteria may aiso be used.
e.g.. the nonpermanent field mounting
technique used in P & CAM 239,

7. Ensure that the glass slides and cover
slips are free of dust and fibers.

8. Place 40 10 60 m) of acetone into a Guth-
type flask. Stopper the flask with a single-
hole rubber stopper through which a glass
tube extends 510 8 cm into the flask The
portion of the glass tube that exits the top of
the stopper (8 10 10 cm) is bent downward in
an elbow that makes an angle of 20 to 30
degrees with the horizontal.

9. Place the flask in 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
gencrated in a ventilated fume hood away
from all open flames and spark sources.
Alternate heating methods can be used.
providing no open flame or sparks are
present. ’
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10. Mount either the whole sample Fiter or
a wedge cut from the sample filter oo & clean
glass slide.

a. Cut wedges of ca. 25 percent of tha filter
ares with & curved-blada steel surgical kaife
using a rocking motion (o preveni tearing.

b Place the fiter or wedge. dust siide op.
on tha slide. Statc electriaty will wually
keep the filter om the shde until it is cleared.

¢ Hold the glass slide suppornng the filter
approxireately 1to 2 ¢m from the glass tube
port where the ecelone vapes s escaping
from the hested flask. The acetone vapor
stream should cause a condensation spot on
the glass slide ca. 2 t0 3 cm in diameter. Move
the glass slide gently in the vapor stream. The
filter should clear in 2 10 5 sec-If the filter

" curls. distorts. or is otherwise rendered
unusable. the vapar stream is probably not
strong enough- Periodically wipe tke outlet
port with tissue to prevent Liquid acetone
dripping onto the filter.

d. Using the bypodermic syTinge with a 22-
gauge needle. place 110 2 drops of triacetin
on the filter. Gently lower & clean 25-mm
square cover slip down onto the filter at a
slight angle 1o reduce the possibility of
forming bubbles If 1oo many bubbles form or
the amount of triacetin in unsufficient, the
cover slip may become detached within a few
hours.

e. Glue ihe edges of the cover slip to the
glass shide using ® lacquer or nail potish.

Note.—!f clearing is slow. the slide
preparation may be heated on a hotplate
{surface temperatare 50°C] for 1S min to
hasten clearing. Counting may proceed
immediately after clearing and mounting are
completed

Calibration and Quality Control

11. Calibration of the Walton-Beckett
graticule. The diameter. d, (mm). of the
circular counting area and the disc diametes
must be specified when ordering the
graticule.

a. Insert any available graticule into the
eyepiece and focus 3o that the graticule kines
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 40 to 45 X phbase objective.

d Place a stage micrometer on the
microscope objec! stage and focus the
microscope on the graduated lines.

e. Messure the magnified grid length. Ly
{um). asing the stage micrometer.

{. Remove the graticule from the
microscope and measore its ectual grid
length. L, (mm). This can best be
accomplished by using a stage fitted with
vemiers.

g Calculate the circle diameter. d {mm).
for the Walton-Beckett graticule:

4 =20
L

Example: f L, =108 om. L= 293 mm and
D =100 um. then d,=2.7T msm.

. Check thre field diameter. D{ecceptable
range 100 mm=2 mm) with a stage
micrometer upon receipt of the graticule from
the mamufacturer. Determine field aree {fmm3.

12. Microscope adjostments. Follow the
manufacturer's instructions and also the
following:

a. Adjust the light source for even
iMumination across the field of view at the
condenser iris.

Nots.—Kahles illumination is preferred,
where avsilable. .

b. Focus on the particulate material fo be
examined.

c Make sure that the field iris is in focus.
centered oa the sample. and open only
enough 10 fully ifuminate the fieid of view.

d. Use the telescope ocular supplied by the
manufacturer to ensure that the phase rings
{annular diaphragm and phase-shifting
elements) are concentric.

13. Check the phase-shift detection limit of
the microscope periodically.

s. Remove the HSE/NPL phase-contrast
test sTide from its shipping container sod
center i under the phase objsctive

b. Bring the blocks of grooved lines into
focus.

Note.—The slide consists of seven sets of
grcoves (ca. 20 grooves to each block) in
descending order of visibility fromsets 3 lo 7.
The requirements for 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 8 to 7 must be invisible. Sets 4
and S must be at least partially visible but
may vary slightly in visibility between
microscopes. A microscope which fails to
meet these requirements has either 100 low or
100 high & resolution to be used for asbestos.
tremolite. anthophyllite. and actinolite
counting. )

. If the image quality deteriorates. tlea
the microscope optics and. if the problem
persists, consult the microscope
manufacturer.

14. Quality control of fiber rounts.

s. Prepare and count field blanks along
with the field samples. Report the counts on
each blank. Calculate the mean of the fieid
blank counts and subtract this value from
each sample coust before reparting the
resuits.

Note 1.—The identity of the blank filters
should be unknown to the counter until all
counts have been completed.

Note 2—U a field blank yields fiber counts
greater than 7 fibers/100 Gelda. report
possible cqotamination of tha samples.

b. Perfuem blind recoonts by the same
counter on 10 percent of Nilters counted
{slides relubeled by a person othes than the
counter).

15. Use the following test to determine
whether a pair of counts on the same filter
should be rejected because, of possible bias.
This statistic estimates the counting
repeatability at the 95% confidence level

Discard the sample if the difference detween
the two counfs exceeds 2.57 (F)s,, where
F=average of the two fiber counts and

S, =relative standard deviatjon. which should
be derived by each labaratory based on
historical in-house data.

Note.—If a pair of counts is rejected as &
resuit of this test recount the remaiming
samples in the set and test the new counts
against the [irst counts. Discard all rejected
paired counts.

168. Enroll each new counter in & training
course thal compares performance of
counters on a variety of samples using this
procedure.

Note.—To ensure good reproducibility. al}
laboratories engaged in asbestos. fremolite.
anthophyllite, and actinolite counting are
required to participate in the Proficiency
Analytical Testing (PAT) Program and should
routinely participate with other asbeston
tremolite, anthophyllite. and actinolite fiber
counting laboratories in the exchange of field
samples to compare performance of counters.

Meegsurement

12. Place the siide on the mecharical stage
of the calibrated odorcacope with the canter
of the Giter under the objective lens. Focus
the microscope on the plane of the filter.

18. Regutacly check phese-rine afignment
and Kohler ilfurmization.

19. The following are the counting rules:

8. Count only fibers longer than S um.
Measure the length of curved fibers along the
cive.

b. Count only fibers with & length-to-width
ratio equal to or greater than 33,

c. For fibers that cross the boundary of the

" graticule field. do the following:

1. Count any fiber longer than § um that
lics entirely within the graticule area.

2 Count as ¥ fiber any fiber with only one
end lying within the graticule sres.

3. Do not cownt any fiber that crosses the
graticule boundary more than once.

4. Reject and do not count all other fiders.

d. Count bundles of fbers as one fiber
unless individual fibers can be identfied by
ohserving both ends of a fiber.

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

20 Start couating from ooe end of the Glter
and progress along a radial line to the otber
end. sbift either up of down on tke filter. snd
continue in the reverse direction. Select fields
randomly by looking away from the eyepiecs
briefly while advancing the mechanical stage.
When an agglomerate covers c8. 4 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. continacusly
scan a range of focal planes by mevirg the
fine focus knob to detect very fine fibers
which have become embedded in the fiRer.
The small-diameter fibers will be very faind
but are an important contnbution to the rotal
count.
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Calcalations

21. Calculate and report fiber denaity on
the filter, B (Bbers/mm* by dividing the total
fiber comnt, P minus the mean fiald blank
count, B, by the parsber of feida, n: and the
field area. A, (00078522 for 8 propesty
cabibrated Walicn-Beckstt praticulek

F-B

(n{AQ

22 Calculate the concentraton. C {{/cc). of
fibers in the air volume ampled V (L), using
the effective coilection ares of the filter. A,
{385 mm?for & 25-mm filterk

(EXA<)

V(109

Note.—Periodically check and sdfust the
vaiue of A, U secessary.
Appesdix C o § 1323.55—Qualitative and
Quentits e Fit Tustiay Procedurce—
Maxdricory . :

" Qualitative Fit Test Protocols
L Isoamy} Acetade Protocal

A Odor threshold screening. s

1. Three 1-liter g'ass jars with metal lids
(e.g. Mason or Bell jars) are required.

2 Odordree water (eg. distilled or spring
water) at spproximately 25 °C shall be used
for the solutiona

3. The iscanryl scetate (LAA} (also known
as isopentyl acetate} stock sorution is
prepared by adding ¢ of pure LAA to 600 cc
of odar free water m a 1-Hter jar and shaking
for 30 seconda. This soluon shall be
prepared new at least weekly.

4. The scrwening test sball be conducted in
8 room separate {rom tke room vsed far
sctual fit testing. The two rooms shall be well
ventilated buat shail not be connected ta the
same recircuiating vesntilation system.

S. The odor test solution is prepared {n a
second jar by placing 0.4 cc of the stock
solution into 500 cc of odor free water using a
clean dropper or pipatte. Sbake for 30
seconds and cllow to stand for twao to three
minutes so (Bat the LXA concentratioa above
the liguid may reach equilibrium. This
solution mey be vsed for only ane day.

€. A test blank ts prepered in @ third far by
adding %00 cc of odor frre water.

7. The odor test and test blank {are shall be
labelled 1 and 2 for jar identification. if the
labels are put on the lids they can be
periodically peeled. dried off and switched 10
maintain the integrity of the test.

8 Tde following instructions shall be typed
on a card and placed on the table in front of
the two test fars {Le. 3 and 2} “The purpose
of this test is to deteymice if you can smell
banans oil a! s low concentation. The two
bottles in froat of you contain water. One of

these bottles also contains a small amount of
banans oil Be sure ibe covers are oo tight.
then shake each bottle for two seconds.
Unscrew the Kd of eech bottle, one at a time.
and snifl a4 the mowth of the bottle. Indicate
1o the test conductor which bottle cantains
bansna oil.”

9. The mixtures used in the LAA odar
detection test shall be prepared in an area
sepersie [rom where the test is performed. in
orcer 10 prevent olfaclary fatigue in the
subject.

10. U the test subject is unable to correctly
identify the jar conlaining the odor test
solution, the LAA qualitative fit test may not
be used.

11. If the test subject correctly identifies the
jar containing the odor test solution. the test
subject may proceed lo respirator selection
and fit testing,

B Respirator Selection.

1. The test subject shall be allowed to pick
the most comfortable respirator from a
selection including respirators of various
sizes from dilferent manufacturers. The
seiection shall inciude at least five sizes of
elasiomeric balf facepieces, from st least two
manufacturers.

2. The selection process shall be conducted
in & room separate from the fit-test chamber
to prevent odor fatigue. Prior to the selection
process. the test subject shall be shown how
to put on a respiralor, bew it should be
positiored on the face. how (o set strap .
tension and bow to determine a
“comfortable™ respirstor. A misror skall be
availabls iv aseisi i vubieui e evaluating
the fit and positioning of the resnirator. This
instruction may not constitute the subject’s
formal training on respirator use, as it is only
@ review,

3. The test subject should understand that
the employee is being asked to select the
respirator which provides the most
comfortable fit Each respirator represents a
different size and shape and, if fit properly
and used properly will provide adequate
protection. .

4. The test subject holds each facepiece up
to the face and eliminates those which
obviously do not give a comfortable fit
Normally. selection will begin with a half-
mask and if 8 good fit cannot be found. the
subject will ba asked to test the full facepiece
respirators. (A small percentage of users will
not be able to wear any half-mask.)

8. The moure comfortable facepieces are
aoted: the most comfortable mask is donned
and worn ot Jeost five minutes to assess
comfort. AN donning and adjustments of the
facepiece shall be performed by Whe test
subjact wilkout aasistance from the test
conducior or other persoa Assistance in
assesaing comfort can be given by discusaing
the points in =6 below. If the test subject is
not familiar with using s particuler respirstor,
the test subjeet shall be directed to doa tbe
mask scversl times and to edjust the straps
each time to become adept at setting proper
tension on the straps.

8. Asseasment of comfort shall include
reviewing the following points with the lest
subject and ollowing the test subject
adequate time to determine the comfort of the
respirator:

* Positioning of resh os nose.

¢ Room for eye protection.

* Room to talk.

¢ Positioning mask on face and cheeks.

7. The following criteris shall be used to
Pelp determine the adequacy of the respirator

14

¢ Chin properly placed.

e Strap tension.

o Fit across nose bridge.

e Distance from nose to chin.

¢ Tendency to slip.

» Sell-observation in mirror.

8. The test subject shall conduct the
conventional negative and positive-pressure
fit checks before conducting the negative- or
positive-pressure test the subject shall be told
to “seat” the mask by rapidly moving the
head from side-to-side and up and down,
while taking & few deep breaths

9. The test subject is naw ready for fit
testing.

1Q. Alter passing the fit test, the test
subject shail be questioned again regarding
the comfort of the respirator. i it has become
uncomfortable. another model of respiratae
shall be tried.

11. The employee shall be given the
opportarmity to select & different facepiecs
and be retested if tbe chosen facepiccn
beccmes incressingly uncomfortable st anv
time. -

C. Fittestt .

1. The 6t teet charrber shal ba emnilar m @
clear 55 gal drum litier suspended loverted
over a 2 foot diameler fracie, so that the top
of the chamber ie about 8 inches above the
test subject’s head. The inside top center of
the chamber shall have & small hook
attached.

2. Each respirstor used for the fitting and
fit testing shall be equipped with organic
vapor cartridges or offer protection against
orgenic vapors. The cartridges or masks shell
be changed at least weekly.

3. After selecting. dennirg, and properly
sdjusting a respirator. the test subject shall
wear it to the fit testing room. This rocom shall
be separate from the room used for odor
threshold screening and respirator selection,
and shall be well ventilated, as by an exhaust
fan or lab hood. to prevent general room
contamination.

4. A ccpy of the following test exercises
and rainbow passage shall be taped to the
inside of the test chasber

Test Exercises

i. Breatbe normally.

it Breathe deeply. Be certain breaths an
deep and regular.

jiii. Turn bead all the way from one side *z
the other. Inhale on each side. Be certain
movement is complete. Do not bump the
respirator againat the shoulders.

iv. Nod head up-and-down. Inbale when
head is in the full up position (looking toward
ceiling). Be certain motions are complete and
made about every second. Do not bump the
respirator oa the chest

v. Talking Talk aloud and slowly for
severs] minutes. The lollowing paragraph is
called the Rainbow Passage. Reading it will
result in a wide range of facial movements,
and tbus be useful to satis{y this requirement.
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Alternative passages which serve the same
purpose may slso be used.

vi Jogging io place.

viL Breathe normally.

Rainbow Passage

When the sunlight strikes raindrops in the
air. they act like a pnac and form a rainbow.
The rainbcw is & division of white light into
many beautful colors. These take the shape
of a long round arch, with its path high
above. and its two ends apparently beyond
the horizon. There is, according to legend. &
boiling pot of goid st one end. People look.
but no one evee finds it When a man locks
for something beyend reach. his friends say
be Is Jooking for the pot of gold st the end of
the rainbow. .

S. Bach tes! subject shall wear the
respirator {or at Jeast 10 minutes before
starting the fit test

& Upon entering the test chamber, the test
subject shall be givea a 6 inch by § inch piece
of paper towel or other porous absorbent
single piy material, folded in half snd wetted
with tkrec-quarters of one cc of pure IAA.
The teat suhiect shali harg the wet towel on
the book at the top of the chamber.

7. Allow two minu‘es for the IAA test
concentration to be reached before starting
the fit-test exsrcises. This would be an
appropriate tima to talk with the test subject.’
to explain the fit test. the impo~tence of
cooperation, the purpose for the head
exercises, ot to demonstrate some of the
exercises. .

8 Each ece:cise described in 54 ubove
shall be perfonzed for at least one minute.

@ If atl any ume during the test. the subject
detects the bapana-like odor of LAA, the test
haa failed. The subject shall quickly exit from
the test chamber and leave the test area to
avoid olfzctory fatigus.

10. If the test is failed, the subject shall
return to Lhe selection room and remove the
respirator, repost the odor sensitivity. test,
select and put oo another respirator, return to
the test chamber, and agsin begin the
procedure descrited in the c(4) through ¢(8)
sbove. Thie process continues until a
respirator that £ts weli bas been found.
Should tha odor sensitvity test be failed. the
subject skall wait about § minutes before
retesting. Odor sensitivity will usually bave
retumed by this time. )

11 If & person cannot pass the fit test
described 2bove wearing a half-mask
respirator from the aveilable selection, full
facepiece modals must be used.

12 When a respirator is found that passes
the test, the subject breeks the faceeeal and
takes a breath before exiting the chamber.
This Is to assure that the reason the test
subjoct {3 not ameiling the LAA s the good fit
of the reerimtor facepiecs seal and oot
olfactcry fatigue- .

12. When the test subject leaves the
chamber, the subject shall remove the
ssturated towel end return it to the person
conducting the iest. To keep the area from
becomirg contaminated, the used towels
shall be kept in & sell-senling bng so there is
o significant LAA concentration buildup in
the test chamber during suhsequent tests.

14. At least two fazepicces shall be
selected for the LAA test protoccl. The test

subject shall be given the opportunity to wear
them for one week to choose the one which is
more comfortable to wear.

15. Persons who have successfully passed
this fit test with a half-mask respirator may
be assigned the use of the test respirator in
atmospheres with up to 10 times the PEL of
airboroe asbestos. In stmospheres greater
than 10 Gmes. and less than 100 times the PEL
{up to 100 ppm). the subject must pass the
IAA test using e full face negative pressure
respirator. (The concentration of the IAA
insice the test chamber must be increased by
ten times for QLFT of the full facepiece.)

18. The test shall not be conducted if there
is any bair growth between the skin and the
facepiece sealing surface.

17. If hair growth or apparel interfere with
s satisfectory fil. then they shall be altered or
removed 30 as to eliminate interference and
allow a satisfactory fit If a satisfactory fit is
still oot attained, the test subject must use a
positive-pressure respirator such as powered
air-purifying respirators. supplied air -
respirator, or self-contained breathing °

apparatus.

18 If a test subject exhibits difficulty in
breathing during the tests, she or he shall be
referred to a physician trsined in respirator
diseases or pulmonary medicine to determine
whether the test subject can wear 8

respirator while performing her or his duties.
© 10. Qualitative fit testing shall be repeated

at least every six months.

20. In addition. because the sealing of the
respirator may be affected. qualitative fit
testing shall be repeated immediately when
the test subject has &

{1) Weight change of 20 pounds ot more.

{2) Significant facial scarring in the area of
the facepiece seal.

(3) Significant dental changes: l.e. multiple
extractions without prothesis, or acquiring
dentures,

{4) Reconstructive or cosmetic surgery, of

(5) Any other condition that may interfere
with facepiece sealing.

D. Recordkeeping.

A summary of all test results shall be
maintained (n each office for 3 years. The
summary shall include:

(1) Name of test subject.

{2) Date of testing.

(3} Name of the test conductor.

{4) Resplrators selected (indicate
manufacturer, model. size and spproval
number).

(S) Testing egent.

IL Saccharin Solutioa Aerosol Protocol

A. Respirator Selection. - -
Respiratora shall be selected as described
in section [B (respirator selection) above. -

except thet each respirstor shall be equipped

with a particulate filter.

B. Tasfe Thresheld Screening. .

1. An enclosure about head and shoulders
shall be used for threshold acreening (to
determine if the individual can taste
saccharin) snd for fit testing. The enclosure
shall be approximately 12 inches in diameter
by 14 inches tall with at least the front clear
1o allow free movement of the head when a
respirator {s worn. *

2 The test enclosure shall bave a three-
quarter inch hole in front of the test subject’s

nose and mouth area to accommodate the
nebulizer nozzie.

3. The entire screening and testing
procedure shall be explained to the test
subject prior to conducting the screening test.

4. During the threshold screening test. the
test subject shall don the test enclosure and
breathe with open mouth with tongue
exiended.

8. Using a DeVilbiss Model 40 lnhalation
Medication Nebulizer or equivalent. the test
conductor shall spray the threshold check
solution into the enclosure. This nebulizer
shall be clearly marked to distinguish it from
the fit test solution nebulizer.

8 The threshold check solution consists of
0.83 grems of sodjum saccharin. USP in '
water. It can be prepared by putting 1 cc of
the test solution {see C 7 below) in 100 cc of
water. .

7. To produce the serosol. the nebulizer
bulb is firmly squeezed so that it collapses
completely. then is released and allowed to
fully expand.

8 Ten squeezes of the nebulizer bulb are

repeated rapidly and then the test subject is

asked whether the saccharin can be tasted

8. If the first respocse is negative. ten more
squeezes of the nebulizer bulb are repested
rapidly and the test subject is egain ssked
whethar ths saccharin can be tasted- | .

10. If tha second response is negativeten |
more squeezes are repeated rapidly and the-
test subject is again asked whetber the )
saccharin can be tasted. " . .

11. The test conductor will take note of the
pumber of squeezes required to elicit a taste
response. .

12 If the saccharin is not tasted after 30
squeezes (Step 10). the saccharin fit test
cannot be performed o the test subject

13. If & taste response is elicited. the test -
subject shall be asked to take note of the
taste for reference in the fit test.

14. Correct use of the nebulizer means that
approximately 1 cc of liquid !s used at a time
in the nebulizer body.

15. The nebulizer shall be thoroughly rinsed
in water. shaken dry. and refilied at least
every four hours.

C. Fit test.

1. The test subject shall doa and adjust the
respirator without the assistance from any

rson.

2 The fit test uses the same enclosure
described in 1B above.

3. Each test subject skall wear the
respirator for at least 10 minutes belors
starting the fit test. .

4. The lest subject shall doa the enclosure
while wearing the respiratoe selected in
section (B above. This respirator shall be
properly adjusted and equpped with a
paruculate filter. .

& The test subject may oot eat. drink
{except plain water). or chew gun for 13
minutes before the test.

& A second DeVilbiss Model 40 Inhalation
Medication Nebulizer is used to spray the fit
test solution into the enclosure. This
nebulizer shail be clearly marked to
distinguish it [rom the screening test solution
nebulizer.
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. 9. The Fit test solution is prepared by
adding 83 grams of sodium saccharin to 100
cc of warm wates.

& As before. the test subject shall breathe
with mouth open and tongue extended.

9. The nebulizer is inserted into the hole in
the front of the enclosure and the fit test
solution is sprayed into the enclosure using
the same technique as for the taste threshold
screening and the same number of squeezes
required 1o elicit a taste response in the
screenirg. (See B8 through B10 above.}

10. Afler generation of the serosol read the
following instructions lo the test subject. The
fest subject shall perform the exercises for
one minule each.

i. Breathe normally.

jii. Breathe deeply. Be certain breaths are
Jeep and regular.

iii. Turn head all the way from one side to
the other. Be certain movement is complete.
Inhale on each side. Do not bump the
respiralor against the shoulders.

iv. Nod head up-and-down. Be certain
motions are compiete. Inhale when heed is in
the full up position (when looking toward the
ceiling). Do not bump the respirator on the
chest.

v. Talking. Talk aloud and slowly for
several minutes. The following paragraph is
called the Rainbow Passoge. Reading it will
result in a wide range of facial movements,
and thus be useful 1o satisfy this requirement.
Alternative passages which serve the sarce
purpoee rmay 2lso be used.

vi. Jogging in place.

vil. Bresthe normally.-

Rainbow Passage

Whea the sunlight stsikes raindrops in the
air. they act like 8 prism and form 8 rainbow.
The rainbow is @ division of white light inta
many beautiful colors. These take the shape
of a long round arch. with its path high
above, and its two ends apparently beyend
the harizon. Ttere is. according to legend. @
boiling pot of gold at one end. People lock.
but no one ever finds it. When a man looks
for something beyond bis reach. his {ricnds
suy he is looking for the pot of gold at the end
of the rainbow.

11. At the beginning of each exercise. the
aerosol concentration shall be replanished
using one-half the number of squeezes as
initially described in C3.

12. The test sabject shall indicate to the
test conductor if at any time during the fit test
the taste of saccharin is detected.

13. If the saccharin is detected the fit is
deemed mnsatisfactory and a different
respirator shall be tried.

14 Al least twe [acepieces shall be
selecied by the LAA test protocol. The test
subject shall be given the opporiunity 1o wear
them for one vreek to choose the one which is
more comfuetable 1o wear.

" 18. Succerstul completion cf the test
protocol shall aliow the use of the haif matk
tested respirator in contaminated
stmospheres up o 10 times the PEL of
asbestos. In otber words this protocol may be
used 10 3ssign protection facturs no higher
than ten :

16. The test shall not be ennducted if there
is any bair growth between the sion and the
facepiece sealing surface.

17. If hair growth or apparel interfere with
a satisfactory fit, then they shall be sltered or
removed 30 as to eliminate interference and
allow a satsfactory fit If a satisfactory fit is
snll not attained. the test subject must use 8
positve-pressure respirator such s powered
air-punfying respirators, supplied sir
respiralor, or self-contained breathing
apparatus.

18 if a test subject exhibits difficulty in
breathing during the tests. she or he shall be
referred lo & physician trained in respirator
disesses or pulmonary medicine 10 determine
whether the test subject can wear a
respirstar while performing her or his duties.

19. Qualitative fit testing shall be repeated
8t least every six months.

20. In addition. because the sealing of the
respirator may be aifecied. qualitative [it
testirg shall Le repeated immediately when
the test subject has a: .

(1) Weight change of 20 pounds or more,

(2} Significant facial scarring in the ares of
the facepiece seal,

(3) Significant dental changes: Le; multiple
extractions without prothesis. or acquiring
dentures,

{4) Reconstructive or cosmetic surgesy. of

(5) Anz othar condition that may inter{ese
with facepiece sesling.

D. Recordkeeping.

A summery of all test results shall be
maintained in each oflice [or 3 years. The
summary shali include

{3) Naroe of test subject.

(2) Date of testing.

(3) Nzame of test conductor.

(4) Respisators selected (indicate
manufacturer, model, size and approval
number). ’

{5) Testing agent.

fi1. kritant Fume Protocal

A. Respirator selection.

Respirators shall be selectcd as described
in section !B above, except that each
respirator sha!l be equipped with @
combination of high-efficiency and acid-gas
cariridges.

B. Fit test.

1. The test subject shail be allowed to smell
a weok concentration of the irritant smoke to
familisrize the subjert with the characteristic

2. The test suliject shall properly don the
respirator selected as above, ard woer it for
at Jeast 10 minutes before starting the fit fest.

3. The test conductor shall review this
protocol with the test subject befere testing.

4. The test subject shall perforrs the
conventicnal positive pressure and negative
pressure fit checks (eee ANSI Z832 1980)
Failure of either check shall be cauvse to
select an altamste respirator.

S. Break tolh ends of & ventilation smoke
tube conteinicg staonic oxychloride. such a8
the MSA part 5518, or equivalent. Attach a
short length of tubing to one end of the smoke
tude. Atiach the other end of the smoke tube
1o 8 low pressure air pump set to deliver 200
milliliters per minute. - - .

0. Advise the test subject that the smoke
can be irritating to the eyes and instruct the
subject 1o keep the eyes dosed while the test
is performed.

7. The test conductor shall direct the
stream of irritent smoke from the tube

towards the faceseal area of the test subject.
The person conducting the test stall begin
with the tube at least 12 inches from the
facepiece end gracdually move to witinn one
inch. moving around the whcle perimeter of
the mash.

8. The test subject shall be instructed to do
the following exercises while the respirator is
being challerged by the smoke. Each exercise
shall be performed for one minute.

t. Breathe normally.

ii. Breathe deeply. Be certain bresths are
deep and regulor.

iii. Tumn head all the way from one side to
the other. Be certain movement is complete.
Inhale on each side. Do not bump the
respirator aguinst the shoulders.

iv. Nod head up-and-down. Be certain
motions are complete and made every
second. Inhale when head is in the full up
position (looking toward ceiling}. Do not
bump the respiretor againat the chest.

v. Talking. Talk aloud and siowly for
several minutes. The following paragraph is
called the Rainbow Passage Reading it will
result in a wide rarge of facial movements,
and thus be useful to satisfy this requirement.
Allernative passages which serve the same
purpose may also be used.

Roinbow Passage
When the sonlight strikes ruindrops is the

. . air, they &ct like a prism and farin & rainbow.

The rainbow is a division of white light inte
many boouthd szl These whe the shape
of a long round arch, with its path high
abaove, and its two end apparently beyond
the horizon. There is, according lo legend. &
boiling pot of gold at one end. People look,
but ne one ever firds it. When » man looks
for something beyond his reach. his friends
say he is locking for the pot of gold at the end
of the rainbow.

vi. Jogging in Place.

vii. Breaihe normally.

9. The teat subject shall indicate to the test
conductor if the irritan? smcke is detected. M
smoke iy detected, the test conductor shall
stop the test. In this case. the tested
respiraior is reiected and anotber respirator
shall be selected.

0. Each test subject passing the smoke test
(i.e.. without detecting (ke amake)} sball ba
given a secaitivity check of smoks {rom the
same tube to determine if the test subject
rescts to the amoke. Failure to gvoke a

- responee stall vaid be fit test.

11. Steps B BS, B10 of this fit test protocol
shall be performed in a location with exbaust
ventilatioa suffcient ta prevent genersl
contamioation of the testing area by the test
agents. :

12 Al least two lacepieces shall be
selected by tha IAA test protocot. The test
subject shall be given the opportunity to weear
tbem for one week 10 chboose the one which is
more comfortable to wear.

13. Respiraton successfully tested by the
protocol may be used in conteminated
atmospberes up 1o ten times the PEL of
asbestoa.

14. The test shall oot be conducted if there
{9 any hais growth between the skin and the
facepiece sealing surface.
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18. If hair growth or apparel interfere with
s satisfactory fit. then they shall be allered or
removed 30 a1 to elimioate interference and
allow & satisfactory fit I a satisfactory fit is
still not attained. the test subject must use a -
positive-pressure respirstos such as powe
sir-purifying respirators. supplied air
respirator, or sel{-contained breathing -
apparatus.

16. If a test subject exhibits difficulty in
breathing during the tests, she or he shall be
referred to a physician trained in respirator
diseases or pulmonary medicine to determine
whether the test subject can wear 8
respirator while performing her or his duties.

17. Qualitative fit testing shall be repeated
at legst every six months.

18 In addition. because the sealing of the
respirator may be affected. qualitative fit
testing shall be repeated immediately when
the test subject has a:

{1) Weight change of 20 pounds or more.

(2) Significant facial scarring in the area of
the facepiece seal.

(3) Significant dental changes: i.e.. multiple
extractions without prothesis, or acquiring
dentures. :

(4} Reconstructive or cosmetic surgery, of

(5) Any other condition that may interfere
with facepiece sealing. :

C. Recordkeeping.

A summary of al test results shall be
maintained in each office for 3 years. The:
summary shall include: -

(1) Name of test subject.-

(2) Dete of testing.

(3) Nae of test conductor.

[4) Respirators selected (indicate
manufacturer, model. size and approval
number).

(5) Tesnng ayent

Quantitotive Fit Test Procedures

1. Generul.

s. The method applies to the negative-
pressure nonpowered air-purifying
respirators only.

b. The employet shall assign one individual
who shall assume the full responsibility for
implementing the respirator quantitative fit
test program. :

2 Definition.’

a. "Quantitative Fit Test™ means the
measurement of the effectiveness of &
respirator seal in excluding the ambient
atmosphere. The test is performed by
dividing the measured concentration of
challenge agent in a test chamber by the
measured concentration of tha challenge
agent insice the respirator facepiece when
the pormal air purifying element has been
replaced by an essentiaily perfect purifying
element

b. "Challecge Agent” means the air
contaminant intredoced into a test chamber
so that its concentration inside and outside
the respirator mey be compared.

¢ “Test Subject” means the person wearing
tke respirator for quantitative fit testing.

d. “Normal Standirg Position™ means
standing erect and straight with arms down
along the sides end looking straight ahead.

e. “Fit Factor” means the ratio of chailenge
agenl concentration oulside with respect to
the inside of a respirator inlet covening
{facepiece or enclosure)

3. Apparatus.

s. Instrumentation. Corn oil, sodium
chloride or other appropriate serosol
generation. dilution. and measurement
systems shall be used for quantitative fit test.

b. Test chamber. The test chamber shall be
large enough to permit ali test subjects to
freely perform all required exercises without
distnbuting the challenge agent concentration
or the measurement apparatus. The test
chamber shuil be equipped and constructed
s0 that the challenge agent is effectively
isolated from the ambient air yet uniform in
concentration throughout the chamber.

¢ When testing air-purifying respirators.
the normal filter or cartridge element shall be
replaced with a high-efficiency particular
filter supplied by the same manufacturer.

d. The sampling instrument shall be
selected so that a strip chart record may be
made of the test showing the rise and fall of
challenge agent concentration with each
inspiration and expiration at fit factors of at
least 2.000.

e. The combination of substitute air-
purifying elements {if any}. challenge agent,
and challenge agent concentration in the test
chamber shall be such that the tesi subject is
not exposed in excess of PEL to the challenge
agent at any time during the testing process.

§. The sampling port on the test specimen
respirator shall be placed and constructed so
that there is no detectable leak around the -
port. & free air flow is allowed into the
sampling line at all times and 30 there is no
interference with the fit or performance of the
respirator.

g The test chamber and test set-up shall
permit the person administering the test to
observe one lest subject inside the chamber
during the test.

h. The equipment generating the challenge
atmosphere shall maintain the concentration
of challenge agent constant within a 10
percent variation for the duration of the test.

i. The time log (interval between an event
and its being recorded on the strip chart) of
the instrumentation may not exceed 2
seconds.

}. The tubing for the test chamber
atmosphere and for the respirator sampling
port shall be the same diameter. length and
material. [t shall be kept as short as possible.
The smallest diameter tubing recommended
by the manufacturer shall be used.

k The exhaust Nlow from the test chamber
shall pase through s high-efficiency filter
before release to the room.

1. When sodium chloride aerosol is used.
the relative humidity inside the test chamber
shall not exceed 50 percent

4. Procedural Requirements

a. The fitting of half-mask respirstors
should be started with those having multiple
sizes and a variety of interchangeable
cartridges and canisters such as the MSA
Comfo I-M. Norton M. Survivair M. A-OM,
or Scott-M. Use either of the tests outlined
below to assure that the facepiece is properly
adjusted.

(1) Positive pressure test. With the exhaust
port(s) blocked. the negative pressure of
slight inhalation should remain constant for
several seconds. *

{2) Negct:ve pressure test. With the intake
port(s) blocked. the negative pressure slight

inhalation should remain constant for several
seconds.

b. After a facepiece is adjusted. the test
subject shall wear the facepiece for at least §
minutes before conducting s qualitative test by
using either of the methods descnbed below
and using the exercise regime described in
Sa.b.c.d ande.

(1) Isoamy! acetate test. When using
organic vapor cartridges. the test subject who
can smell the odor should be unable to detect
the odor of isoamyl acetate squirted into the
air near the most vulnerable portions of the
facepiece sesl. In a location which is
separated from the test area. the lest subject
shall be instructed to close her/his eyes
during the test period. A combination
cartridge or canister with organic vapor and
high-efficiency filters shall be used when
available for the particular mask being
tested. The test subject shall be given an
opportunity to smell the odor of isoamyl
acetate before the test is conducted.

{2) Jrritant fame test When using high-
efficiency filters. the test subject should be
unable to detect the odor of irritant fume
(stannic chloride or titanium tetrachloride
ventilation smoke tubes) squirted into the uir
near the most vulnerable portions of the
facepicee seal. The test subject shall be
instructed to close her/his eves during the
test period. ’

< The test subject may enter the
quantitative testing chamber only if sheor he
has obtained a satisfactory fit as stated
4.b. of this Appendix.

d. Before the subject enters the test
chamber. s reasonably stable challenge agent.
concentration shall be measured in the test
chamber. :

e. Immediately after the subject enters the
test chamber. the challenge egent
concentration inside the respirator shall be
measured to ensure that the peak penetration
does not exceed § percent for a half-mask
and 1 percent for a full facepiece.

f. A stable challenge agent concentration
shall be obtained priot to the actual start of
testing.

(1) Respirator restraining siraps may not oe
overtightened fot testing. The sraps shail be
adjusted by the wearer to give 8 reasonably
comfortable fit typical of normal use.

8. Exercise Regime. Priot to entering the
test chamber. the test subject shall be given
complete instructions as to her/bis part in the
test procedures. The test subject shall
perform the following exercises. in the order
given. for each independent test

8. Normal Breathirg (V8). 1n the normal
standing position. without talking. the subject
shall breathe normally for at least one
minute.

b. Deep Breathing (DB). In the normal
standing position e subject shall do deep
breathing for at lcast one minute pausing 30
as not to hyperventilate.

¢ Turning keod side 10 sice. (SS). Standing
in place the subject shall slowly turn his/'her
head from side between the extreme
povitions to each side. The head shall be held
at each extreme position for st least $
seconds. Perform for at least three complete
cycles.
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d. Moving heod vp and down (UD).
Standing in place. the subject shall slowly
move his/her head up and down between the
extreme position straight up and the extreme
position straight down. The head shall be
held st each extreme position for at least §
seconds. Perform for at least three complete
cycles.

¢. Reading (R). The subject shell read out
slowly and loud 30 a3 to be heard clearly by
the test conductor or monitor. The test
subject shall read the “rainbow passage” at
the end of this section.

L. Grimoce (G). The test subject shall
grimace. smile. rown, snd generally contort
the face using the facial muscles. Continue for
st least 15 seconds.

. Bend over and touch toes (B). The test
subject shall bend st the waist and touch toes
and retumn to upright position. Repeat for at
least 30 seconds. '

N\ Joggirg in ploce (]). The test subject shall
perform jog in place for at least 30 seconds.

. Normal Breothing (NB). Same ss exercise
[

Roinbow Possage

When the sunlight strikes raindrops in the
alr, they act like o prism and form a rainbow.
The rainbow is 8 division of white light inte
many beautiful colors. These take the shape
of a long round arch. with its path high
above. and its two ends apparently beyond
the horizon. There is, according to legend. a
boiling pot of goid at one end. People look,
BUL 110 0:ive wrci f1niw ot VW00 2 maR lOOkS
for soroc thing beyond rearh, his friends say
he is looking fcr the pot of goid at the end of
the rainbow.

. The test shall be terminated whenever
any single peak penetration exceeds §
percent for half-masks and 1 percent for full
facepieces. The lest subject may be refitted
and retested. If two of the three required tests
are terminated, the fit shall be deemed
inadequale. (See paragraph 4.h.). K

7. Caleulation of Fit Factors. ’

a. The fit factor determined by the
quantitative fit test equals the aversge
concentration inside the respirator.

b. The average test chamter concentration
is the srithmetic average of the test chember
concentration at the beginning and of the end
of the test.

c. The average peak concentration of the
challenge agent inside the respirator shall be
the arithmetic aversge peak concentrations
for each of the nine exercises of the test
which are computed as the arithmetic
average of the peak concentrations found for
each breath during the exercise.

d. The average peak concentration for an
exercise may be determined graphically if
there is not a great variation in the peak
concentrations during s single exercise.

8. Interpretotion of Test Results. The fit
factor measured by the quantitative fit testing
shall be the lowest of the three protection
factors resulling from three independent
tests.

8. Otker Requirements.

a. The iest subject shall not be permitted to
wear a half-mask or full facepiece mask if the
minimum fit factor of 100 or 1.000,
respectively, cannot be obtained. If hair
growth or apparel inter{ere with s
satisfactory fit, then they shall be altered or
removed 30 as to eliminate interference and
sllow a satisfactory fit. If a satisfactory fit is
still not attained. the test subject must use a
positive-pressure respirator such as powered
air-purifying respirators, supplied air
respirator. or self-contained bresthing
apparatus.

b. Tha test shall not be conducted if there
is any hair growth between the skin and the
facepiece senling surface.

¢ If & test subject exhibits difficulty in
breathing during the tests, she or he shall be
referred to & physician trained in respirator
diseases or pulmonary medicine to determine
whether the test subject can wear a
respirator while performing her or his duties..

d. The teat eubject shall be given the
opportunity to wear the assigned respirator
for orie week. If the respirator does not
provide a satisfactory fit during actual use,
the test subject may request another QNFT
which shall be performed immediately.

e. A respirator fit factor card shall be
issved to Uhe test subject with the following
information:

{1) Name.

(2) Date of fit test.

(3} Protection factors obtained through
each manufacturer, model and apzroval
number of respirator tested.

{4) Name and signature of the person that
conducted the test.

f. Filters used for qualitative or quantitative
fit testing shall be replaced weekly, whenever
increased breathing resistance is
encountered. or when the test agent has
altered the integrity of the filter media.
Organic vapor cartridges/canisters shall be
replaced daily or sooner if there is any
{ndication of breakthrough by the test agent.

10. In sddition. because the sealing of the
respirator may be affected. quantitative fit
testing shall be repested immediately when
the test subject has a:

{1} Weight change of 20 pounds or more,

(2) Significant facial scarring in the area of
the facepiece seal,

(3) Significant dental changes: i.e: multiple
extractions without prothesis, oz acquiring
dentures,

(4) Reconstructive or cosmetic surgery. or

(S) Any other condition that may interfere
with facepiece sealing.

11. Recordkeeping.

A summary of all test results shall be
maintained for 3 years. The summary shall
include:

{1) Name of test subject.

(2) Date of testing.

(3) Name of the test conductor.

{4) Fit factors obtained from every
respirator tested (indicate manufacturer,
model. size and approval number).

Appendix D 1o §1828.58—Medical
Questionnaires: Mandatory

This mandatory appendix contains the
medical questionnaires that must be
administered to all employees who are
exposed to asbestos, remolite, anthophyllite,
actinolite, or a combination of these minerals
above the action level, and who will
therefore be included in their employer’s
medical surveillance program. Part 1 of the
appendix contains the Initial Medical
Questionnaire, which must be obained for all
new hires who will be covered by the
medical surveillance requirements. Part 2
includes the abbrevisted Periodical Medical
Questioarnaire, which must be administered
to all employees who are previded periedic
medical examinations under the medical
surveillance provisions of the standard.

BRLING COCT 4510264
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Appendixz E §l§2is&—hlerpMAﬂou and
Classification of Chest Roenigenograms—
. Mandatory

{a) Chest roentgenograms shall be .
interpreted and classified in accordance with
a professionally accepted classification
system and recordedon 8 Roentgenographic
Interpretation Form. ‘Form CSD/NIOSH (M)
24

{b) Ruentgencgrams shall be interpreted
and classified only by a B-reader. a board
eligible/centified radiologist. or an
experienced physician with known expertise
in pneumoconioses.

{c} All interpreters, whenever interpreting
chest roentgenograms made under this
section. shall have immediately, available for
reference a compiete set of the ILO-U/C
International Classification of Radiographs
for Pneumoconioses. 1980.

Appendix F to 1928.58—Work Practices and
Engipeeriog Controls for Major Asbestos
Removal. Recovation. and Demolition
Operaticos—Non-Mandatory

This is s non-mandatory appendix
designed to provide guidelines to assist
employere in complying with the
requirements of 29 CFR 1926.58. Specifically.
this appendix describes the equipment,

methods. and procedures that should be used

in major asbestos removal projects
conducted to abate a recognized asbestos
hazard or in preparation for building
renovation or demolition. These projects
require the construction of negative-pressure
temporary enclosures to contain the asbestos
material ard to prevent the exposure of
bystanders and other employees at the
worksite. Paragraph (e]({8j of the standard
requires thet . .. [Wlhenever feasible, the
employer shall establish negative-pressure
enclosures before commencing asbestos
removal. demolition. or renovation
operations.” Employers should also be aware
that. when conducting asbestos removal
projects. they may be required under the
National Emissions Standards for Hazardous
Air Pollutants (NESHAPS), 40 CFR Part 81,
Subpart M. or EPA regulations under the
Clear Water Act.

Construction of a negative-pressure
enclosure is a simple but time-consuming

process that requires careful preparation and

execution: however. if the procedures below
are followed. contractors should be assured
of schieving & lemporary barricede that will
prolect employees and others outside the
enclosure from exposure to asbestos and
minimize to the extent possible the exposure
of asbestos workers insice the barrier as
well

The equipment and materials required to
construct these barriers are readily available
and easily installed and used. In addition to

an enclosure around the removal site. the
standard requires employers to provide
hygiene facilities that ensure that their
asbestos contaminated employees do not
leave the work site with asbestos on their
persons or clothing: the construction of these
facilities is also described below. The steps
in the process of preparing the asbestos
removal site. building the enclosure,
constructing hygiene facilities. removing the
asbestos-containing malerial. and restoring
the site include:

(1) Planning the removal project: X

{2) Procuring the necessary materials and
equipment;

{3) Preparing the work area:

(4) Removing the asbestos-containing
malerial:

(5) Cleaning the work area: and

{8) Disposing of the asbestos-containing
waste.

Planning the Removal Project

The planning of an asbestos removal
project is critical to completing the project
safely and cost-efTectively. A written
asbestos removal plan should be prepared

that describes the equipment and procedures .

that will be used throughout the project. The
asbestos abatement plan will aid not only in
executing the project but also in complying

with the reporting requirements of the USEPA -

asbestos regulations (40 CFR 61. Subpart M),
which call for specific information such as a
description of control methods and control
equipment to be used and the disposal sites

the contractor proposes to use to dispose of

the asbestos containing materials.

The asbestos abatement plan should
contain the following information:

o A physical description of the work area:

e A description of the approximate amount
of material to be removed:

o A schedule for tumning off and sealing
existing ventilation systems: -

» Personnel hygiene procedures;

¢ Labeling procedures: '

* A description of personal protective
equipment and ciothing to be worn by
employees: -

o A description of the local exhaust
ventilation sysiems to be used:

* A description of work practices to be
observed by employees: :

« A description of the methods to be used
to remove the asbestos-containing materiak

¢ The weiting agent to be used:

e A description of the sealant to be used at
the end of the project:

* An eir monitoring plan: .

e A description of the method to be used to
transport waste material: and .

» The location of the dump site.

Materials and Equ:pment Necessary for
Asbestos Removal

Although individual asbestos removal
projects vary in terms of the equipment
required 10 accomplish the removal of the
material. some equipment and materials are
common to most asbestos removal
operations. Equipment and materials that
should be available at the beginning of each
project are: (1} rolls of polyethyiene sheeting:
(2) rolls of gray duct tape or ciear plastic
tape: (3) HEPA filtered vacuumis}): {4) HEPA-
filtered portabie ventilation system(s): (5] a
welling agent: (6} an airless sprayer: (7] 8
portable shower unit: (8] appropriate
tespirators; (9) disposable coveralls: (10)
signs and labels: (11} pre-printed disposal
bags: and (12) a manometer or pressure

gauge.

Rolls of Polyethylene Plestic and Tape.
Rolls of polyethylene plastic (6 mil in
thickness) should be available to construct
the asbestos removal enclosure and 1o seal
windows. doors. ventilation systems. wall
penetrations. and ceilings and floors in the
work area. Gray duct tape or clesr plastic
tape should be used to seal the ecges of the
plastic and to seal any holes in the plastic
enclosure. Polyethylene plastic sheeting can
be purchased in rolls up 10 12-20 feel in width
and up to 100 feet in length.

HEPA-Filtered Vocuum. A HEPA-fillered
vacuum is-essential foz cleaning the work
ar-= after the eehestios has been removed.
Such vacuums are designed 1o be used with a
HEPA (High Efficiency Particulate Air) filter.
which is capable of removing 99.97 percent of
the asbestos particles from the air. Various
sizes and capacities of HEPA vacuums are
available. One manufacturer. Nillisk of
America. Inc.”. produces three models that
range in capacity from .25 gallons 10 17
gallons (see Figure F-1). All of these models
are portable. and all have long hoses capable
of reaching out-of-the-way places. such as
areas above ceiling tiles. behind pipes. etc.

Exhaust Air Filtrotion System. A portable
ventilation system is necessary to create a
negative pressure within the asbestos
removal enclosure. Such units are equipped
with 8 HEPA filter and are designed to

_ exhaust and clean the air inside the enclosure

before exhausting it to the outside of the
enclosure (Ses Figure F-2). Systems are
available from several manufacturers. One
supplier. Micro-Trap, Inc.. * has iwo
ventilation units that range in capacity from
600 cubic feet per minute (CFM) 10 1.700
CFM. According to the manufacturer’s
literature. Micro-Trap * units filter particles
of 0.3 micron in size with an efficiency of
99.99 percent. The number and capacity of
units required to ventilate an enclosure
depend on the size of the area to be
ventilated.

* Mention of trsde names or commercisl
products does not consutute endorsement of
recommendation for usa.
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Source: Product Catalog. Asbesios Control Technologies. Inc. Maple Shade. N.J.. 138S.

Sourca: Product Catslog. Asbestos Control
Tecknologies. Inc. Maple Shade. N.J. 1938,

Figure F-2. Portable Exhaust Ventilation System
wiih HEPA Filter

Wetting Agents. Wetting agents
(surfactants) are added to water {which is
then called amerded water) and used to soak
asbestos-containing materials: amended
water penetrates more effectively than plain
water and permits mose thorough soaking of
the asbestos-containing materials. Wetting
the asbestos-contsining material reduces the
number of fibers that wiil break free and
becom.e airborne when the asbestos-
containing mnterial is handled or otherwise
disturbed. Asbestos-containing materials
should be thoroughly soaked before removal
is altempied; the dislodged material should
feel spor:gy to the touch. Wetling agents are
generally prepared by mixing 1 to 3 ounces of
wetting agent 1o § gullons of water.

One type of asbesics. amosite, is relatively
resistant 1o soaking, either with plain or
asmended water. The work practices of choice
when working with amosite containing
material are 10 soak the material 8s much as
possible and then to bag it for disposal
immediately aflter removal, so that the
material has no time to dry and be ground
Into smaller particles that are more likely to
liberate airborne astestos.

In a very limited number of situations. it
‘may not be possible 10 wet the asbestos-
containing material before removing it.
Examples of such rare situations are: (1)

Figure F-1. HEPA Filtered Vacuums

Removal of asbestos material from a “live”

electrical box that was oversprayed with the -

material when the rest of the ares was
sprayed with asbestos-containing coaling:
and (2) removing asbestos-containing
wiswwiius aoum a live steam pipe. In both of
these siturtions. the preferred approach
would be to turn off the electricity or steam,
respectively, to permit wet removal methods
to be used. However, where removal wark
must be performed during working hours. i.e..
when normal operations cannot be disrupted.
the asbestos-cortaining material must be
removed dry. Immediate bagging is then the
only method of minimizing the amount of
airborr.e asbestos generated.

Aurless Sproyer. Airless sprayers are used
to apply amended water to asbestos-
containing materials. Airless sprayers allow
the amended water to be applied in s fine
spray that minimizes the release of asbestos
fibers by reducing the impact of the spray on
the material to be removed. Airless sprayers
are inexpensive and readily available.

Portable Shuwer. Unless the site has
aveilable e permanent shower facility that is
contiguous te the removal area. a portable
shower system is necesssary to permit
employees to clean themselves after
exposure to asbestos and to remove any
asbeslos contamination from their hair and
bodies. Taking a shower prevents emplozees
from leaving the work area with asbestos on
their clothes and thus prevents the spread of
ssbestos contaminaticn to aress outside the
asbestos removal area. This measure also
protects members of the families of asbestos
workers from possible exposure to asbestos.
Showers shouid be supplied with warm water
and a drain. A shower waler filtration system
to filter asbestos fibers from the shower
water is recommended. Portable shower units
are readily available. inexpensive. and easy
to install and transport.

Respirators. Employees involved in
asbestos removal projects should be provided
with appropriate NIOSH-approved
respirators. Selection of Lhe appropriate
respirator should be based on the

concentration of asbestos fibers in the work
area. Uf the concentration of asbestos fibers is
unknown, employees should be provided
with respirators that will provide protectioa
against the higheat concentration of asbestos
fibers that can reasonably be expected to
exist in the work areas. For most work within
an enclosure, employees should wear half-
mask dual-filter cartridge respirators.
Disposable face mask respirators (single-use)
should not be used to protect empioyers from
exposure to asbestos fibers.

Disposable Coveralls. Employees involved
in asbestos removasl operations should be
provided with disposable impervious
coveralls that are equipped with head and
foot covers. Such coveralls are typically
made of Tyvek! The coverall bas a zipper
front and elastic wrists and ankles.

Signs ond Lalkels. Before work begins. &
supply of signs to demarcate the entrance to
the work area should be obtained. Signs are
available that have the wording required by
the final OSHA standard. The required labels
are also commerciaily available as press-on
labels and pre-printed on the é-mil
polyethylene plastic bags used to dispose of
asbestos-containing waste material.

Preparing the Work Area

Preparstion for constructing negative-
pressure enclosures should begin with the
removal of all movable objects from the work
area. e.g.. desks, chairs, rugs, and light
fixtures, to ensure that these objects do not
become contaminated with asbestos. When
movable objects are contaminated or are
suspec:ed of being contaminated. they should
be vacuumed with a HEPA vacuum and
cleaned with amended water. unless they are
made of material that will be damaged by the
welting agent; wiping with plain water is
recommend in thcse cases where amended
water will damage the object. Before the
asbestos removal work begins, objects that

v Mention of ade naces or commercial
products does pot constitute endorseTont of
recommendstion for use
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cannot be removed from the work area
should be covered with s &-ail-thick
polyethylene plastic sheeting that is securely
taped with duct taps or pladtic tape to
achieve an air-tight sexd around the object.

Cocstructing the Enciosure

Wheo all objects have either been removed
from the work area or covered with plastic.
all penetrations of the floor, walls. and ceiling
should be sealed with 8-mil palyethylene
plastic and tape to prevent airbarne asbestos
from escaping into areas outside the work .
area of from lodging in cracks around the
penetratiors. Penetrations thal require
sealing are lypically found around electrical
conduils. teleshone wires, and water supply
and drain pipes. A single entrance 10 be used
for access and egress o the work area should
be selected. and adl other doors and windows
should be sealed with tape or be covered
with 6-mul polyethylene plastic sheeting and
securely taped. Covering windows and
unnecessary doors with 8 layer of
polyethylene before covering the walls
provides a second laver of protection and
saves time in installation because it reduces
the number of edges that must be cut and
taped. All other surfaces such as support
columne. ledges. pipes. and other surfaces
should &30 be covered with polyethylene
plastic sheeting and taped before the wells
themsetves ate commpietely covered with
sheeting. v

Next g thin layer of spray adhesive should
be spreyed siorg the top of all walls
serrounding the enclosed work area, close to
the wall-ceiling interface. and a layer of
polyethylene plastic sheeting should be stack
to this sdhesive and taped. The entire inside
sur{sces of ell wall areas are covered in this
roanoer. and the shreting over the walls is
extended across the floor evea until it meets
in the cemter of the area. where it is taped to
forra a single 1ayer of material encasing the
entire room except for the ceiling. A final
lsyer of plastic sbzeting is then laid across
the plasticcovered floor srem and up the
walls to 8 level of 2 feet or so: this layer
provides a seccad protective layer of plastic
sheeting over the floor, which can then be

removed and disposed of easdy after the
asbestos-containing material that has
dropped to the floor has beea bagged and
removed.
Building Hygiene Facilities

Paragraph {j) of the final standard
mandates that employers isvelved in
asbestos removal. demolition. or renovation
operations provide their employees with
hygiene facilities to be used to decontaminate
asbestos-exposed workers. equipment. and
clothing before such employees leave the
work ares. These decontamination facilities
consist of:

{1) A clean change room:

{2) A shower: and

(3) An equipment room.

The clean change room is an area in which
employees remove their street clothes and
don their respirators and disposable
Emlectin clothing. The clean room should

ave hooks on the wall or be equipped with
lockers for the storage of workers’ clothing
and personal anticles. Extra disposable
coveralls and towels can also be stored in the
clean change room.

The shower should be contiguous with both
the clean and ditty change room (see Figure
F-3) and should be used by all workers
leaving the work area. The shower shouid
also be used to clean asbesios-contaminated
equipment and materials. such as the
outsides of asbestos waste bags and hand
tools used in the removal process.

WiINOOWS AND OQORS
COVUA}D WiTH PLASTIC

s : =
’ . .:u"; ..:: s
— s = CLEAN
. . ; ) iT u"‘“’?'
DIATY SMOWER CLLAN ROOHM
RoOM  ROOM  (LOCKERS) nCPA FILTLRS

Source: EPA 1988 Asbestos Wasts Management Guidance (EPRY530-SW-85-007)
Figurs F-3. Cutaway View of Enclosure and Hygiene Facililies

The equipment room (also called the dirty
change room) is the area where workers
femove their protective coveralls and where
equipment thrat is to be used in the work area
can be stored. The equipment room shouid be
lined with 8-mit-thick potyethylene plastic
sheeting i the same way 23 was done in the

work area enclosure. Two layers of 8-mil
polyeurylene plastic shreetizg that are oot
taped together from a double flap or barrier
between the equipment roem and the work
area and between the shower and the clean
change room (see Figure F—4}-
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Figure F-4. Typical Hygiene Facility Layout

‘When feasible. the clean change room.
shower. and equipment room should be
contiguous and adjacent to the negative-
pressure enclosure surrounding the removal
area. In the overwhelming number of cases.
hygiene facilities can be built contiguous to
the negative-pressure enciosure. in some
cases, however. hygiene facilities may have
to be located on another floor of the building
where removal of ssbestos-containing .
materials ie taking place. In these instances,
the hygiene facilities can in effect be made to
be contiguous to the work area by
constructing a polythylena plastic “tunnel”
from the work area to the hygiene facilities.

Such s tunnel can be made even in cases
where the hygiene facilities are located
several floors above or below the work area:
the tunnel begins with & double flap door at
the enclosure, extends through the exit from
the floor. continues down the necessary
number of flights of stairs and goes through a
double-flap entrance to the hygiene facilities,
which have been prepared as described .
above. The tunnel is constricted of 2-inch by
4-inch lumber or aluminum struts end

- covered with &-mil-thick polyethylene plastic

sheeting.
In the rare instances when there is not
enough space to permit any hygiene facilities

to be built at the work site. employees should
be directed to change into & clean disposable
worksuit immediately after exiting the
enclosure {without removing their
respirators) and to proceed immediately to
the shower. Alternatively, employees could
be directed to vacuum their disposable
coveralls with 8 HEPA-filtered vacuum
before proceeding to & shower located a
distance from the enclosure.

The clean room. shower, and equipment
room must be sealed completely to ensure
that the sole source of air flow through these
areas originates from uncontaminated aress
outside the asbestos removasl. demolition. or
renovation enclosure. The shower must be
drained properly after esch use to ensure that
contaminated water is not released to
uncontaminated aress. If waste water is
inadvertenty released. it should be cleaned
up as soon as possible to prevent any
asbestos in the water from drying and
becoming airborne in areas outside the wark
area.

Establishing Negative Pressure Within the
Enclosure .

After construction of the enclosure is
completed, a ventilation system(s) should be
installed to create a negative pressure within
the enclosure with respect to the area outside
the enclosyre. Such venitilaton systems must
be equipped with HEPA filters to prevent the

_ reiease of asbestos fibers to the environment

outside the enciosure and should be operated
24 hours per day during the entire project
until the final cleanup is completed and the
results of final air samples are received from
the laboratory. A sufficient amount of alr
should be exhevated to create o pressure of
—0.02 inchet of water within the enclosure
with respect to the area outside the
enclosure.

These ventilation systems should exhaust
the HEPA-filtered clean air outside the
building in which the asbestos removal,
demoliticrn, or renovation is teking place (see
Figure F-S). If access to the outsice is not
available. the ventilation sysiem can exhaust
the HEPA-fillered asbestos-free air to an area
within the building that is as far away as
possible from the enclosure. Care should be
taken to ensure that the clean air is released
either to an asbestos-{ree ares or in such a
way as not to disturb any asbestos-
containing materials.
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Source: EPA 1585 Guidanca for Controlling Asbestos-Containing materials la Buildings (EPA 580/5-83-
024).

Figure F-8. Exareples of Negative Pressure Syst

DF. Decontaminath

Fadility: EU. Exbaust Unit WA,

Worker Accese: A, Slogle-room work ares with multiple windows: B, Sing!eroom work arse with single
window oear sntrance: C, Large sing'e-room work area with windows and suxillary makeup air source
(dotted arrow). Arrows denota direction of air flow. Clrcled oumbers indicate progression of removal
sequence.

A manorzeter or pressure gauge for
measuring the negative pressure within the
enclosure should be installed and should be
monitored frequently throughout all work
shifts durir:g which ssbestcs removal,
demolition. or renovation tekes place.
Several types of manometers and pressure
gauges are available for this purpose.

All asbestos removal. renovation. and
demolition operations should have a program

for monitoring the concentration of airborne
asbestos and employee exposures to
asbestos. Area samples should be collected
inside the enclosure (approximately four
samples for 5000 square feet of enclosure
area). At least two samples should be
collected outside the work area. one st the
entrance to the clean change room and one st
the exhaust of the portable ventilation
system. In addition. several breathing zone

samples should be collected from those
workers who can reasonably be expected to
have the highest potential exposure to
asbestos.

Removing Asbestos Materials

Paragraph (e)(6}{ii] requires that employers
involved in asbestos removal. demolition. or
renovation operstions destgrate & compelent
person to:

(1) Set up the enclosure:

(2) Emsare the integrity of the enclosure:

(3) Control entry to and exit from the
enclosure:

(4) Supervise all employee exposure
monitoring required by this section:

(5) Errsure the use of protective clothing
and equipment

(8) Ensure that employees are trained in the
use of engineering contwrols, work practices,
and personal protective equipment;

(7) Ensure the use of hygiene facilities and
the observance of proper decontamination
procedures: and

(8) Ensure that engineering controls are
functioning properly.

The competent persen will generaily be a
Cerfifted tndusuial Hygienist, an industrial

ygrenet with training and experience in the

handling of asbestos. er a person who has
such training and expesience as & result of
an-the-jobAreining and experience.
Ensuring (he integrily of the enclosure is
accomplished by inspecting the enclosure
befere asbestos removal work begins and

- prior to esch work shift throughout the entire

period wazk is being conducted in the
enclosure. The inspection shouid be
conducted by locating all areas where air
might escape from the enclosure: this is best
accornplished by running 8 hand over all
seams in the plastic enclosure to ensure that
no seams are npped and the tape is securely
in place.

The competent persos should also ensure
that all unauthorized personnel do not enter
the enclosure and that all employees and
other personnel who enter the enclosure have
the proper protective ciothing and equipment
He or she should also ensare that all
employees and other personnel who enter the
enclosure use the hygiens facilities and
observe the proper decontamination
procedures (described below).

Proper work practices are necessary during
asbestos removal. demolition. and renovation
to ensure that the concentration of asbestos
fibers inside the enclosure remains as low a3
possible. One of the most important work
practices is to wet the asbestos-containing
material before it is disturbed. After the
asbestos-containing material is thoroughly
wetted, it should be removed by scraping (as
in the case of sprayed-on or toweled-on
ceiling material) or removed by cutling the
metal bands or wire mesh that support the
asbestos-containing material on boilers or
pipes. Any residue that remains on the
surface of the object from which asbestos is
being removed should be wire brushed and
wet wiped. . :

Bagging asbestos waste material promptly
after its removal is another work practice
control that is effective in reducing the
airborne concentration of asbestos within the
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enclosure. Whenever possible. the asbestos
shouid be removed and placed directly into
bags for disposal rather than dropping the
material to the floor and picking up all of the
material when the removal is complete. ifa
significant amount of time elapses between
the time that the material (s removed and the
time it is bagged. the asbestos material is
likely to dry out snd generate asbestos-laden
dust when it is disturbed by people working
within the enclosure. Any asbestos-

contaminated supplies and equipment that
cannot be deceataminated should be
disposed of in pre-labeled bags: items n this
category include plastic sheeting. disposable
work clothing, respirator cantridges. and
contaminated wash water.

A checklist is one of the most effective
methods of ensuring adequate surveillance of
the integrity of {he ssbestos removal
enclosure. Such a checklist is shown in Figure
F-6. Filling out the checklist at the beginning

of each shift in which asbestos removal is
being performed will serve to document that
all the necessary precautions will be taken
during the asbestos removal work. The
checklist contains entries for ensuring that:

o The work area enclosure is complete

o The negative-pressure sysiem is in
operation:

s Necevsary vigm and labels are used:
BILLING COOE 4510-78-18
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Asbestos Removal, Renovation, and
Demolition Checklist

Date: ] Location:

Supervisor Project #
Work Area (sq. ft.)

en— e ——————

I. Work site barrier : ) Yes No
Floor covered

Walls covered

Area ventilation off
All edges sealed
Penetrations sealed
Entry curtains

II. Negative Air Pressure
HEPA Vac Ventilation system
Constant operation
" Negative pressure achieved

III. Signs: )
Work area entrance
Bags labeled

V. Work Practices

Removed material promptly bagged

Material worked wet

HEPA vacuum used

No smoking

No eating, drinking

Work area cleaned after completion

Personnel decontaminated each
departure

- V. Protective Equipment
Disposable clothing used one time
Proper NIOSH-approved respirators

VII. Showers
' " On site
Functioning
Soap and towels
Used by all personnel

Figure F-6. Checklist

SALMG COOE 4510-28-C
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o Appropriate work practices are used;

o Necessary protective clothing and
equipment sre used: and .

o Appropriste decontamination procedures
are being followed. .

Cleaning the Work Area

After all of the asbestos-containing
material is removed and bagged. the entire
work area should be clsaned until it.is {ree of
all visible ssbestos dust. All surfaces from
which asbestos has been removed should be
cleaned by wirs brushing the surfaces, HEPA
vacuuming these surfaces, and wiping them
with amended water. The inside of the plastic

enclosure should be vacuumed with s HEPA
vacuum and wet wiped until there is no
visible dust in the enclosure. Particular
attention should be given to small horizontal
surfaces such as pipes. electrical conduits.
lights. and support tracks for drop ceilings.
All such surfaces should be free of visible
dust before the final air samples are
collected.

Additionsl sampling should be conducted
inside the enclosure after the cleanup of the
work area has been completed.
Approximately four area samples should be
collected for each 5000 square feet of
enclosure area. The enclosure should not be

dismantled unless the final samples show
asbestos concentrations of less than the final
standard's action level. EPA recommends
that a clearance levei of 0.01 {/cc be schieved
before cleanup is considered complete.

A clearance checklist is an effective
method of ensuring that all surfaces are
adequately cleaned and the enclosure is
ready to be diamaniled. Figure F-7 shows &
checklist that can be used during the final
inspection phase of asbestos sbatement,
removal. or renovation operations.

SiILLING COOE 4510-20-M
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Final Inspection of Asbestos Removal, Renovation,
and Demolition Projects

Date:
Project:
Location:
Building:

CHECKLIST:

Residual dust on: No N Yes
a. Floor Horizontal
b. Horizontal : surfaces
surfaces Pipes

¢. Pipes Ducts

d. Ventilation Register
equipment Lights

FIELD NOTES:
Record any problems encountered

FINAL AIR SAMPLE RESULTS:

Figure F-7. Clearance Checklist
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Appendix G 10 § 1826.58—Work Practices
and Engineering Controls for Small-Scale.
Short-Durstion Asbeslos Reno: alion and

Maintenance Activities—Noa-Mandatory

This appendix is not mandatory. in that
construchon industry employers may choose
1o comply with all of the requirements of
OSHA's final rule for occupational exposure
10 asbestos in the construction industry.

§ 1928.54 However. employers wishing to be
exempted from the requirements of -
paragraphs (e)(8} and (N(2)(ii}8) of § 1926.58
shall comply with the provisions of this
appendix when performing small-scale. short-
duration renovation or maintenance
activities. OSHA anticipates that employvers
in the electrical. carpentry. utility. plumbing.
and interior consiructioa tredes may wish to
avail themselves of the final standard's
exemptions for small-scale. short-duration
renovation and mainlenance operations.

Definition of Small-Scale. Short-Duration
Activities

For the purposes of this appendix. small-
scale. short-duration renovation and
maintenance activities are tasks such as. but
not limited to:

o Removal of asbestos-containing
insulation on pipes:

o Removal of small quantities of asbestos-
containing insulation on beams of above
ceilings:

« Replacement of an asbestos—containing
gasket on s valves .

e Installation or removal of a small section
of drywail:

o Installation of electrical conduits through
or proximate to asbestos-containing
materials.

Evidence in the record [see the Summary
and Explanation section of the preamble for
paragraph (8). Methods of Compliance, for
specific citations) suggests that the use of
certain engineering and wotk practice
controls is capable of reducing emplovee
exposures 10 asbeslos 1o levels below the
final standard’s action level (0.1 f/cc).
Several controls and work practices. used
either singly or in combination. can be
employed effectively to reduce asbeslos
exposures during smail maintenance and
renovation operations. These include:

o Wet methods:

¢ Removal methods

—Use of Glove bags

—Removal of entire asbestos insulated
pipes or structures

—Usa of mini-enclosures

o Enclosure of asbestos malerials: and

* Maintenance programs.

This appendix describes these controls and
work practices in detail.

Preparation of the Area Before Renovation or
Maintenance Aclivities

The first step in preparing to perform a
small-scale. short-duration asbestos
renovation or maintenance task, regardless of
the abatement method that will be used. is
the removal from the work area of all objects
that are movable to protect them from
asbestos contamination. Objects that cannot
be removed must be covered completely with
a 6-mil-thick polyethylene plastic sheeting
before the task begins. if objects have
already been contaminated. they should be
thoroughly cleaned with 8 High Elificiency
Particulate Air (HEPA) filtered vacuum or be
wet wiped before they are removed from the
work area or completely encased in the
plastic.

Wet Methods

Whenever feasible. and regardless of the
abatement method 10 be used (e g.. removal.
enclosure. use of glove bags), wet methods
must be used during small-scale. short
duration maintenance and renovation
activities that invelve disturbing esbestos-
containing materiais. Fiandiiliy asucrive
materials wet is one of the moet reliable
methods of ensuring that asbestos fibers do
not become airborne. and this practice shouid
therefore be used whenever feasible. As
discussed in the Summary and Explanation
section of the preamble for paragraph (g),
Methods of Compliance, wet methods can be
used in the great majority of workplace
situations. Only in cases where asbestos
work must be performed on live electrical
equipment. on live steam lines. or in other
areas where water will seriously damage
materials or equipment may dry removal be
performed. Amended water or another
welting agent should be applied by means of
an sirless sprayer to minimize the extent to
which the asbestos-containing material is
disturbed.

Asbestos-containing materials should be
wetted from the initiation of the mainienance

or renovation operation and wetting agents
should be used continually throughout the
work period to ensure that any dry asbestos.
containing malerial exposed in the course of
the work is wet and remains wet until final
disposal.

Removal of Small Amount of Asbestos-
Containing Materials

Several methods can be used to remove
smal] amounts of asbestos-containing
materials during small-scale, short-duration
renovalion of maintenunce tasks. These
include the use of glove bags. the removal of
an entire asbestos-covered pipe or structure.
und the construction of mini-enclosures. The
procedures that employers must use for each
of these operations if they wish to avail
themselves of the final rule’s exemptions are
described in the following sections.

Clove Bogs

As discussed in the Summary and
Explanation section of the preamble for
paragraph [g). Methods of Compliance.
evidence in the record indicate that the use of
glove bags to enclose the work area during
small-scale. short-duration maintenance or
renovation activities will result in employee
exposures to asbestos that are below the
final standard’s action level of o1 {/cc. This
sppendix provides requirements for glove-
bag procedures to be follcwed by employers
wishing 10 avail themselves of the standard’s
exemptions for each activities. OSHA has
determined that the use of these procedures
will reduce the 8 hour time weighted average
{TWA) exposures of employees involved in
these work operations to levels below the
action level and will thus provide a degree of
employee protection equivalent to thal
provided by compliance with all provisions of
the final rule.

Glove Bag Installation. Glove begs are
approximately 40-inch-wide times 61-inch-
long bags fitted with arms through which the
work can be performed (sce Figure C-1(A)).
When properly installed and used. they
permit workers 1o remain completely isolated
from the asbestos material removed or
replaced inside the bag. Glove bags can thus
provide a flexibile. easily installed. and
quickly dismantled temporary small work
area enclosure that is ideal for small-scale
asbestos renovation or mainienance jobs.
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Pigure 6-1. Diagrame Showing Praper Use of Glove Bags in Saafi-Scule, Short-Ourstion Maintenance sod
Resovelion Operatiows.

These bags are single use cootrol devices
that are disposed of at the end of each job.
The bags are made of transparent 8-mil-thick
polyethylene plastic with arms of Tyvek *

material (the same material used 1o make the -

disposable protective suits ased in major -
asbestos removal. renovation. and demolition’
operations and in protective gloves). Glove
bags are readily svailable from safety supply
stores or speciaity asbestos removel supply
bouses. Glove bags come pre-labeled with the
asbestos warning label prescribed by OSHA
and EPA for bags used to dispose of asbestos
waste. .

Glove Bag Equipment and Supplie
Supplies and materials that are necessary to
use glove bags effectively include:

(1) Tape to seal the glove bag to the area
from which absbestos is to be removed:

(2] Amended water or other wetting agents;

{3) An airless sprayer for the application of
the welling agent:

* Mention of trade names or commercial products
does not constitute endorsement or .
recommendation for use.

{4) Bridging sncapsslant (a paste-like
substance for costing ssbestos) to seal the
rough edges of anry asbestoe-containing
materials thet remain within the glove beg at
the points of attachment after the rest of the
asbestos bas be removed:

(S) Toots such as rezer knives, nips. and
wire brushes (or other tools suitable for
cutting wire, etc.h

(8} A HEPA filter-equipped vacuum for
evacuating the glove bag (to minimize the
release of asbesios fibers) during removal of
the bag from the work area and for cleaning
any material that may have escaped during
the installation of the glove bag: and

(7) HEPA-equipped dust cartridge
respirators for use by the employees involved
in the removai of esbestos with the glove bag.

Glove Bag Work Practices. The proper use
of glove bags requires the following steps:

(1) Glove bags must be installed so that
they completely cover the pipe or other
structure where asbestos work is to be done.
Glove bags are installed by cutting the sides
of the glove bag to fit the size of the pipe from
which asbestos is to be remdved. The glove

bag is sttached (0 the pipe by folding the
open edges together and securely sealing .
them wath lape. All openings in the glove bag
must be sealed with duct tape or equivalent
material The botiom seam of the glove bag
must also be sealed with duct tape or
equivalent to prevent apy leakage from the
bag that may result from a defect in the
bottom seam (Figure G-1(B)).

(2) The eruployee who is performing the
asbestos removal with the giove bag must
don a half mask duajcarindge HEPA.
equipped respirator. respirators should be
worn by employees who are io cjose contact
with the glove bag and who may thus be
exposed as a result of srall gaps in the
seams of the bag o holes punched through
the bag by a razor knife or a piece of wire
mesh.

{3) The removed asbestos material from the
pipe ot other surface that bas fallen into the
enclosed bag must be thoroughly wetted with
a wetting agent (applied with an airless
sprayer through the pre-cut port provided in
most gloves bags or applied through a small
hole cut in the bag) (Figwe G-1{C)).

(4) Once the asbestos material has been
thoroughly wetted. it can be removed from
the pipe. beam or other surface. The choice of
toal to use to remove the asbestos-containing
material depends on the type of material to
be removed. Asbestorcontaining materials
are generally covered with painted canves
and/or wire mesh. Painted canvas can be cut-
with p razor knife and peeled away from the
asbestos-containing material underseath.
Once the canvas has been peeled away, the
ashestoscontainipg material underneath may
be dry. in which case it should be re-sprayed
with @ wetting agent to ensure that
generates as little dust as possible when
removed. If the asbesios-containing meterial
is covered with wire mesh, the mesh should
be cut with nips. tin snips. or other
appropriate tool and removed.

A wetting agent must then be used 10 spray
any layer of dry material thal is exposed
beneath the mesh. the surface of the stripped
underlying structure, and the inside of the
glove beg.

(5) After removal of the layer of asbestos-
containing material. the pipe or surface from
which asbestos has been removed must be
thoroughly cleaned with a wire brush and
wet wiped with @ welting agent until no
traces of the asbestos containing material can
be seen.

{8) Any asbestos containing insulation
edges that have been exposed as a result of
the removal or maintenance activity must be
encapsulated with bridging encapsulant to
ensure that the edges do not release asbestos
fibers to the atmosphere after the glove bag
has been removed.

(7) When the asbestos removal and
encapsulation have been completed. &
vacuum hose from a HEPA filtered vecuum
must be inserted into the glove bag through
the port to remove any air in the bag that
may contain asbestos fibers. When the air
has been removed from the bag, the bag
should be squeezed tightly (as close to the
top as possible), twisted. and sealed with
tape. to keep the aibestcs materials sufely in
the bottom of the bag. The HEPA vacuum can
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tﬁen be removed from the bag and the glove

bag itself can be removed from the work area

1o be disposed of properly (Figure G-1(D})-

In some instances. suck as removal of
asbestos from a small ventilation system or
from a short lengih of duct. a glove bag may
not be either large enough or of the proper
shape to enclose the work area. fa such
cases, a mini-enclosure can be built around
the area where small-scale, short-duration
asbestos maintenance or renovation work is
10 be performed (Figure G-2). Such an
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. Mini-Enclosures . endlosure should be constructed of 8-mil-

thick polyethylene plastic sheeting and can
be small enough 10 restrict entry to the -
asbestos work area to one worker.

For example. 8 mini-enclosure can be built
in & small utility closet whea asbestos-
containing duct covering is 1o be removed.
The enclosure is constructed by:

{1} Alfixing plastic sheeting to the walls
with spray adhesive and tape:

]

{2) Covering the floor with plastic and
sealing the plastic covenng the floor to the
plastic on the walls.

{3) Sealing any penetrations such as pipes
or electrical conduits with tape: and

(4) Consirucuing a small change room
(approximately 3 feet square) made of 6-mil-
thick polyethylene plastic supporied by 2-
inch by &-inch lumber (the plastic should be
attached to the lumber supports with staples
or spray adhesive and tape).

The change room should be contigucus to
the mini enciosure. and is necessary lo allow
the worker to vacuum off his protective
coverslls and remove them before leaving the
work area. While inside the enclosure. the
worker should wear Tyvek' disposable
coveralls and use the appropriate HEPA
filtered dual cartridge respiralory protection.

The advamtages of mini-enclosures are thal
they limit the spread of asbestos
contamination. reduce the potential exposure
of bystanders and other workers who may be
worhing in adjacent areus. and are quick and
easy to instail. The disadvantage of mini-
enclosures is that they may be too small to
contain the equipment necessary to create 8
negative pressure within the enclosure:
howevet. the double laver of plastic sheeting
will serve 10 restrict the release of asbesios
fibers to the area outside the enclosure.

Removai of Entire Structzures

Whea pipes are insulated with asbestos-
containing materials, removal of the entire
pipe may be more protective, easier, and
more cost-effective than stripping the
asbestos insulation from the pipe. Before
such a pipe is cut. the asbestos-containing
insulation must be wrapped with 6-mil
palyethylene plastic and securely seaied with
duct tape or equivalent. This plastic cor ering
will prevent asbestos fibers from tecuming
airborne as a result of the vibration created
by the power saws used 1o Sul the pipe. if
possible. the pipes should be cut at locations
that are not insulated to avoid disturbirg the
asbesios. If a pipe is completely insulated
with asbest,s-containing materials, small
sections should be strippad using the glove-
bag method described above before the prpe
is cut at the stripped sections.

Enclosure

The decision to enclose rather than remove
asbestos-containing material from an ares
depends on the building owner’s preference.
i.e.. for removal or containment. Owners
consider such factors as cost effectiveness.
the physical configuration of the work area.
and the amount of affic in the area when
determining which abatement method 10 use.

If the owner chooses to encluse the
structare rather than fo remove the asbestos-
containing material insulating it. @ solid
structure (airtight wa'ls and ceilings) must be
built around the asbestos covered pipe of
structure to prevent the release of asbestos-
containing materials into the area beyond the
enclosure and to prevent disturbing these

' Mention of Urade names ot commercial products
Jdoes not constitute endorsement of
recommendation for use.
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materials by casuel conlact dusing future
maintenance operations.

Such a permanent li.e., for the life of the
building} enclosure should be built of new

construction materials and should be impact |

resistant and airtight. Enclosure walls should
be made of tongue-and-groove boards.
boards with spine joints, or gypsum boards
having taped seams. The underhyirg structure
must be able 1o support the weight of the
enclosure. (Suspended ceilings with laid in
panels do not provide sirtight enclosures and
should not be used to enclose structures
covered with ssbestos-containing materials.)
All joints between the walls and ceiling of
the enclosure should be caulked to prevent
the escape of asbestos fibers. During the
installation of enclosures. tools that are used
{such as drills or rivet louls} should be
equipped with HEPA-filtered vacuums.
Before constructing the enclosure. 4il
electrical conduits. telepbone lines. recessed
lights. and pipes in the ares to be enclosed
should be moved 1o ensure that the enclosure
will not have 10 be re-opeoed later for routine
_ or emergency maintenance. If such lights or
other equipment cannot be moved to a new
Jocation for logistic reasons, or if moving
them will diaturb the asbestos-containing
materials. removal rather than enclosure of
the asbestos-containing materials is the
appropriate control method to use.

Maintenance Program

An asbestos maintenance program must be
initiated in ail faciiities that have asbestos-
conteining materials. Such a program should
include:

¢ Development of an inventory of all
asbestos-containing materials m the facility:

¢ Penodic exammaetion of all asbestos-
conteining materials to detect deterioration:

* Written procedures for handling asbestos
materials durmg the performance of small-
scale. shori-duration maintenance and
renovation activities

* Written procedures for asbestos
disposak and

* Wntten procedures for desling with
asbestos-reiaied emergencies.

Members of the buiiding's maintenance
engineering staff (electricians. heating/ait
conditionirg engineers. plumbera. etc.) who
may be required to handle asbestos-
containing materials should be trained in safe
procedures. Such training should include at a
minitwm:

¢ [nformation regarding types of asbestos
and its various uses end farma;

* Information on the heaith effects
associated with asbestos exposure:

¢ Descsiptions of the proper methods of
handling askestos-containing materiais; and

* [nformation on the use of HEPA-
equipped dual cartridge respiratory and ather
personal protection during maintenance
activities.

Prohid.ted Actvities

The trainirg pregram for the maintenance
engineering staff should describe methods of
handling asbestos-containing materials as
well a8 routine maintenance activities that
are proh:bited when ashestos-containing
materials are involved. For example,
maintenance sta!f employees should be
instructed:

e Not 1o drill holes in asbestos-containing
materials:

¢ Aot to hang plants or pictures on
structures covered with asbestos-containing
materials:

« \ot to sand asbestos-containing floor
tile:

e Not to demage asbestos-containing
materials while moving fumniture or other
objects:

e Aot to install curtains. drapes. or
dividers in such a way that they damage
asbestos-containing matenals:

o ot to dust floors. ceilings. moldings or
other surfaces in asbestos-contaminated
environmen!s with a dry brush or sweep with
a dry broom:

o Aot 1o use an ordinary vacuum to clean
up asbestos-containing debris:

e \ot to remove ceiling tiles below
asbestos-containing matenals without
wearing the proper respiratory protection,
clearing the area of other people. and
observieg asbestos removal waste disposal
procedures;

e Not to remove ventilation system filters
dry: and

e Not to shake ventilation system filters.

Appendix H to § 1928.58—Substance
Technical Information for Asbestos, Non-
Mabpdalory
1. Substance ldentification

A. Subsiance: "Asbesios” is the name of a

class of magnesiuorsilicate minerals that
occur in fibrous form. Minerals that are

included in this group are chrysotile, -

crocidolite, amosite, anthophyllite asbestos,
tremolite asbestos. and actinolite asbestos.

B. Asbestos. tremolite. anthophyilite, and
actinolite are used in the manufacture of
heat-resistant clothing. autamotive brake and
clutch linings. and a variety of building
materials including floor tiles. roofing felta,
ceiling tiles. asbestos-cement pipe and sheet.
and fire-resistant drywall. Asbestos.
tremolite. anthophyllite and actinolite are
also present in pipe and botler insulation
materials, and in sprayed-on malerials
located on beams, in crawlispaces. and
between walls.

C. The potential for an asbestos-containing
product to release breathable fibers depends
on its degree of friability. Friable means that
the material can be crumbled with hand
pressure and is therefore likely to emit fibers.
The fibrous or Duffy sprayed-on materials
used for fireproofing. insulation. or sound
proofing are considered to be friable. and
they readily release airborne fibers if
disturbed. Materials such as vinyl-asbestos
floor tile or roofing feits are considered
nonfriable and generally do not emit airborne
fibers unless subjected to sanding or sawing
operations. Asbestos-cement pipe or shret
can emit airborna fibers if the materials are
cut or sawed. or if they are broken during
demolition operations.

D. Permissible exposure: Exposure to
airborne asbestos. tremolite. anthophyllite.
and actinolite fibers may not exceed 0.2
fibers per cubic centimeter of air (0.2 {/cc)
averaged over the 8-hour workday.

I1. Health Hazard Data

A. Asbestos. tremolite, anthophyllite. and
actinolite can cause disabling respiratory

disease and various types of cancery if the
fibers are inhaled. Inhaling or ingesting fibers
from contaminated clothing or skin can also
result in these diseases. The symptoms of
these diseases generally do not appear for 20
or more years alter inithal exposure.

B. Exposure to asbestos. tremolite,
anthophyllite and actinolite has been shown
to cduse lung cancer. mesothelioma. aad
cancer of the stomach and colon.
Mesothelioma is a rare cancer of the thin
membrane lining of the chest and abdomen.
Symptoms of mesotheliome include shortness
of breath. pain in the wails of the chest. and/
or abdominal pain.

{IL Respirators and Protective Clothing

A. Respirstors: You are required to wear a
respirator when performing tasks that result
in asbestos. tremolite. anthophyllite and
actinolite exposure that exceeds the
permissible exposure limit (PEL) of 02 {/ce.
Thesa conditions can occur while your
employer is in the process of installing
engineering controls 1o reduce asbestos.
tremolite. anthophyllite and sctinolite
exposure, or where engineering controls are
not feasible to reduce asbestos. tremolite,
anthophyllite and actinolite exposure. Air-
purifying respirators equipped with a high-
efficiency particulate air (HEPA) filter can be
used where sirborne asbestos. tremolite.
anthophyllile and sctinolite fiber
concentrations do not exceed 2 fjcc
otherwise, #ir-supplied. positive-pressure, full
facepiece respirators must be used.
Disposable respirators or dust masks are not
permitted to be used for asbestos. tremolite,
anthophyllite and actinolite work. For
effective protectian, respirators must fit your
face and head snugly. Your employer is
required to conduct fit lests when you are
first assigned a respirator and every 8 months
thereafter. Respirators should not be
loosened or removed in work situations
where their use is required.

B. Protective Clothing: Yog are required to
wear protective clothing in work aress where
asbestos. tremobite. anthophyllite. and
actinolite fiber concentrations exceed the
perrissible exposure limit (PEL} of 0.2 f/ccto
prevent contamination of the skin. Where
protective clothing is required, your employer
must provide you with clean garments.
Unless you are working on a large asbestos.
tremolite. anthophy!tite. and actinolite
removal or demolition project. your employer
must also provide a ckange room and
separate lockers for your street clotkes and
contaminated work clothes. If you are
working on a large asbestos. tremolite.
anthophyllite. and actinolite removal ot
demolition project. and where it is feasible to
do s0. your employer must provide a clean
room. shower. and decontamination room
contiguous to the work area. When leaving
the work area. you must remove
contaminated clothing tefore proceeding to
the shower. If tke sbower is not adjacent to
the work area. you must vacuum yous
clothing before proceeding to change the
room and shower. To prevent inhaling fibers
in conteminated charge roors and shuwers,
leave your respicator on ustil you leave the
shower and enter the clean change room.
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IV. Disposal Procedures and Cleanup

A. Wastes that are generated by processes
where asbestos. emolite, anthepbyllite, and
actinolite is present \ncluda:

1 Empty asbestos, tremalite, antbophyllite.
and sctinolits shipping containers

2 Process wosies such as cuttings,
trimmings. of reject materials.

3. Housekeeping waste from sweeping or
vacuuming.

4. Asbestos fireproofing or insulating
material hat s removed from buildings.

s. Asbestos-containing building products
removed during building renovation or
demolition.

6. Contaminated disposable protective
clothing.

B. Empty shipping bags can be flattened
under exnaust hoods and packed into airtight
containers for disposal. Empty shipping
drums are difficult to clesn and should be
sealed. .

C. Vacuum logs or disposable paper filters
should not be cleaned. but should be sprayed
with a fine water mist and placed into a
labeled waste container.

D. Process waste and housekeeping waste
should be wetted with water or a mixture of
water and surfactant prior to packaging in
disposable containers.

E. Asbestos-containing material that is
removed from buildings must be disposed of
in leak-tight 6-mil thick plastic bags. plastic-
lined cardboard containers. or plastic-lined
metal containers. These wastes. which are
removed while wet. should be sealed in
containers before they dry out to minimize
the release of asbestos, tremolite,
anthophyllite, and actinolite fibers during
bandling.

V. Access to Information

A. Each year. your employer is required to
inform you of the information contained in
this standard and appendices jor asbestos. In
addition. your employer must instruct you in
the proper work practices for handling
asbestos-containing materials. and the
correct use of protective equipment.

B. Your employer is required to determine
whethet you are being exposed to asbestos.
You or your representative has the right to
observe employee measurements and to
record the results obtained. Your employer is
required 1o inform you of your exposure. and.
if you are exposed above the permissible
limit. he or she is required to inform you of
the actions that are being taken to reduce
your exposure 10 within the permissible limit.

C. Your employer is required to keep
records of your exposures and medical
examinations. These expasurs records must
be kept for at least thirty (30) years. Medical
recorda must be kept for the period of your
employment plus thirty {30} years.

D. Your employer is required to release
your exposure and medical records to your
physician or designated represeatative upon
your written request

Appendix 110 §1926.58—Medical
Surveillance Guidelines for Asbestos,
Tremolite. Acthopbylliie, and Actinolite,
Noo-Mandatory

L Route of Entry

Inhalation ingestion.

1L Toxicology

Clinical evidence of the adverse effects
associated with exposure to asbestos.
tremolite. anthophyilite. and actinolite. is
present in the farm of several well-conducted
epidemiological studies of occupationally
expased workers, family contscts of warkers.
and persons living near ssbestos. remolite,
anthophyllite. and actinotite mines. These
studies have shown a definite association
between exposure {0 asbesios. tremolite,
anthophyllite. and actioolite and an
increased incidence of lung cancer. pleural
and peritonesl mesothelioma gastrointestinal
cancer. and asbestosis. The latter is &
disabiing fibrotic lung disease that is caused
only by exposure to asbestos. Exposure to
asbestos, tremolite. anthophyllite. and
actinolite has also been associated with an
increased incidence of esophageal. kidney,
laryngeal. pharyngeal, and buccal cavity
cancers. As with other known chronic
occupational diseases. disease associated
with asbestos. tremolite. anthophyllite, and
actinolite generally appears about 20 years
following the first occurrence of exposure:
There are no known acute effects associated
with exposure to asbestos. tremolite,
anthophyllite. and actinolite.

Epidemiological studies indicate that the
risk of lung cancer among exposed workers
who smoke cigarettes is greatly increased
over the risk of lung cancer among non-
exposed smokers or exposed nonsmokert.
These studies suggest that cessation of
smoking wili reduce we rich ui iung cancer
for a person expased ta asbestns, tremolite,
anthophyllite, and actinolite but will not
reduce it to the same level of risk as that
existing for an exposed worker who has
never smoked.

i1l Signs and Symptoms of Exposure-Related
Disease

The signs and symptoms of lung cancer or
gastrointestinal cancer induced by exposure
to asbestos. tremoiite. anthophyllite. and
actinolite are not unique. except that a chest
X-ray of an exposed patient with lung cancer
may show pleural plaques. pleural
calcification. or pleural fibrosis. Symptoms
characteristic of mesothelioma include
shortness of breath, pain in the walls of the
chest. or abdominal pain. Mesothelioma has
a much longer latency period compared with
lung cancer (40 vears versus 15-20 years).
and mesothelioma is therefore more likely to
be found among workers who were first
exposed to asbestos at an early age.
Mesothelioma is always fatal.

Asbestosis is pulmonary tibrosis caused by
the accumulation of asbestos fibers in the
lyngs. Symptoms include shortness of breath.
coughing. fatigue, and vague feelings of
sickness. When the fibrosis worsens.
shortnesa of breath occurs even at rest. The
diagnosis of esbestosis is based on a history
of exposure to asbestos. the presence of
characteristics radiologic changes, end-
inspiratory crackles (rales). and othet clinical
features of fibrosing lung disease. Pleural
plaques and thickening are observed on X-
rays taken during the early stages of the
disease. Asbestosis is often a progressive
disease even in the absence of continued
exposure. although this appears to be a highly

|

individualized characteristic. ln severe cases.
death may be caused by respiratory or
cardiac failure.

1V. Surveillance and Preventive
Considerations

As noted above, exposure to asbestos.
remolite. anthophyliite. and actinolite has
been linked to an increased risk of lung
cancer. mesothelioma. gastrointestinal
cancer. and asbestosis among occupationally
exposed workers. Adequate screening tests
to delermine an employee's potential for
developing sericus chronic diseases. such as
@ cancer. from exposure to asbestos.
tremolite. anthophyllite. and actinolite do not
presently exist. However. some tests.
particularly chest X-rays and pulmonary
function tests. may indicate that an emplovee
has been overexposed to asbestos. tremolite.
anthophyllite. and actinclite. increasing his or
her risk of developing exposure relsted
chronic diseases. It is important {or the
physician to become familiar with the
operating conditions in which occupational
exposure 10 asbestos, tremolite.
anthophyllite, and actinolite is likely to occur.
This is particularly important in evaluating
medical and work histories and in conducting
physical examinations. When an active
employee has been identified as having been
overexposed to asbestos. tremolite.
anthophyllite. and actinolite. measures taken
by the employer to eliminate or mitigate
further expesure should also lower the risk of
serious long-term consequences.

The employer is required to instilute 8
medical surveillance program for all
employees who are or will be exposed to
asbestos, tremolite. anthophyllite. and
actinolite at or above the action level (0.1
fiber per cubic centimeter of air) for 30 or
more days per vear and for all employvees
who are assigned to wear a negative-pressure
respirator. All examinatiors and proccdures
must be performed by or under the
supervision of a licensed physician. ata
reasonable time and place, and at no cost to
the employee.

Although broad latitude is given to the
physician in prescribing spec:fic tests to be
included in the medical surveillance program.
OSHA requires inclusion of the {ollowing
elements in the routine examination:

{i) Medical and work histcries with special
emphasis directed to symptoms of the
respiratory system. cardiovascular system.
and digestive tract.

(ii) Completion of the respiratory disease
questionnaire contained in Appendix D.

(iii) A physical examination including 8
chest roentgencgram and pulmonary function
test that includes measurement of the
employee's forced vital capacity (FVC) and
forced expiratory volume at one second
(FEV,).

(iv) Any laboratory or other test that the
examining physician deems by sound
medical practice to be necessary.

The employer is required to make the
prescribed tests available at least annualiy to
those employees covered: mare often than
specified if recommended. by the examining
physician: and upon termination of
employment.
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. The employer is required to provide the
physician with the following information: A
copy of this standard and appendices: a
description of the employee’s duties as they
relate to asbestos exposure: the employee’s
representative level of exposure to asbestos,
tremolite. anthophyllite, and sctinolite: &
description of any personal protective and
respirstory equipment used and information
from previous medical examinations of the
affected employee that is not otherwise
available to the physician. Making this
information available to the physician will
aid in the evaluation of the employee’s health

in relation o assigned duties and fitness to
wear personal protective equipment. if
required.

The employer is required to obtain &
written opinion from the examining physician
containing the results of tha medical
examination: the physician’s opinion as to
whether the employee has any detected
medical conditions that would placs the
employee at an increased risk of exposare-
related disease: any recommended
limitations on the employes or on the use of
personal protective equipment: and a
statement that the employee has been

informed by the physician of the results of
the medical examination and of any medical
conditions related to asbestos. tremolite,
anthophyllite, and actinolite exposurs that
require further explanation or trestment. This
written opinion must not reveal specific
findings or diagnoses unrelated to exposure
to asbestos. tremolite, anthophyllite, and
actinolite. and a copy of the opinicn must be
provided to the sffected employee.

[FR Doc. 88-13874 Filed 6-17-3& 1:00 pm|
BILLING COOE 4810-2¢-08




Appendix D. UNITED STATES ENVIRONMENTAL PROTECTION AGENCY NATIONAL EMMISSION

STANDARDS FOR HAZARDOUS AIR POLLUTANTS (NESHAPS)
ASBESTOS REGULATIONS




USEPA National Emission Standards for
Hazardous Air Pollutants (NESHAPS) Asbestos
Regulations '

AUTHORITY: Secs. 112 and 301(a) of the
Clean Afr Act, as amended (42 U.S.C. 7412,
7601an. )

Bouacr 49 FR 13661, Apr. 8. 1984, unless
otherwise noted.

§61.140 - Applicability.

The provisions of this subpart are
applicable to those sources specified in
§§ 61.142 through 61.153.

§61.141 Definitions

All terms that are used in. this sub-
part and are not defined below are
given the same meaning as i{n the Act
and in Subpart A of this part.

Active waste disposal site means any
:Lsposal site other than an inactive

te.

Adequately wetted means sufficiently
mixed or coated with water or an
aqueous solution to prevent dust emis-
sions.

Asdestos means the asbestiform vari.
eties of serpentinite (chrysotile), rie-
beckite (crocidolite), cummingtonite-
grunerite, anthophyllite, and actino-
lite-tremolite.

Asdestos-containing waste materials
Mmeans any waste that contains com-
mercial asbestos and {s generated by a
source subject to the provisions of
this subpart. This term includes asbes-
tos mill tailings, asbestos waste from
control devices, friable asbestos waste
material. and bags or containers that
previously contained commercial as.
bestes. However, as applied to demoli-
tion and renovation operations, this
term includes only f{riable asbestos

-

waste and asbestos waste from control
devices.

Asbdestos malerial means asbestos or
any material containing asbestos.

Asdbestos mill means any f{acility en-.
gaged in converting, or in any interme-
diate step in converting. asbestos ore
into commercial asbestos. Outside
storage of asbestos material is not con.
sidered a part of the asbestos mill

Asbestos tailings means any solid
waste that contajns asbestos and is a
product of asbestos mining or milling
operations.

Asbdestos waste from control devices
means any waste material that con-
tains asbestos and is collected by a pol-
lution control device. :

Commercial asbestos means any as-
bestos that is extracted {rom 25oisica
ore.

Demolition means the wrecking or
taking out of any load-supporting
structural member of a facility togeth-
er with any related handling oper-
ations. ]

Emerpency renovation operation
means a renovation operation that was
not planned but results from a sudden,
unexpected event. This term includes
operations necessitated by nonroutine
fajlures of equipment.

Fabricating means any processing of
a manufactured product that contains
commercial asbestos, with the excep-
tion of processing at temporary sites
for the construction or restoration of
facilities.

Facility means any institutional,
commercial, or {ndustrial structure, in.
stallation, or building (excluding
apartment buildings having no more

‘than four dwelling units).

Facility component means any pipe.
duct, boiler, tank, reactor. turbine, or
furnace at or in a {facility; or any strue-
tural member of a facility.

Friable asdestos material means any
materijal containing more than 1 per.
cent asbestos by weight that hand
pressure can crumble., pulverize, or
reduce to powder when dry.

Inactive waste disposal site means
any disposal site or portion of it where
additional asbestos-containing waste
material will not be deposited and
where the surface is not disturbed by
vehicular traffic.




Manufccluring means the combining
of commercial asbestcs—or, in Lthe case
of woven friction products, the com-
bining of textiles containing commer-
cial asbestos—with any other
material(s), including commercial as-
bestos. and the processing cf this com-
bination into a3 product.

Qutside air means the air outside
buildings and structures.

- Particulate asbdestos mclerial means
finely divided particles of astestecs ma-
terial,

BPlanned renovation operations
means & renovation operation, or a
number of such operations, in which
the amount of {riable asbestos materi-
al that will be removed or stripped
withinn a given period of time can be
predicted. Individual nonscheduled op-
erations are included if a numbder of
such operations can be predicted to
occur during a given period of time
based on operating experience.

Remore means to take out {riable as-
bestos materials from any facility.

Renovation means altering (n any
way one or more f{acility components.
Operations in which Joad-supporting
structural members are wrecked or
taken out are excluded.

Roadways means surfaces on which
motor vehicles travel. This term in-
cludes highways, roads. streets, park-
ing areas. and driveways.

Strip means to take off friable asbes.-
tos materfals {rom any part of a facill.
ty.

Structural memder means any leoad.
supporting member of a facility, such
as beams and Joad supporting walls; or
any norucad-supporting member, such
as ceilings and nonload-supporting
walls. .

Visible emissions means any emis-
sions  containing particulate asbestos
material that are visually detectadle
without the aid of instruments. This
does not include condensed uncome
bined water vapor.

(49 FR 13661, Apr. 3, 1984: 49 FR 23453,
June 231. 1984)

§61.142 Standard for ssbestos mills.

Each owner or operator of an asbes-
tos mill shall either discharge no vis{.
ble emissions to the outside air from
that asbestos mill or use the methods
specificd by § 61.154 to clean emissions

containing particulate asbestos materi-
al Sefore they escape to. or are vented
to. the outside air.

§61.143 Standard for roadways.

No person may surface a rcadway
with asbestcs taiings or asbestos-con.
taining waste material on that road-
way, unless it is a temporary roadway
on an area of asbestos ore deposits.

(49 FR 13661, Apr. 5, 1984; 49 FR 25483,
June 21, 1584)

§ 61.143 Standard for manufacturing.

(a) Applicabdility. This section ap-
plies to the followinz manufacturing
operations using commercial asbestos.

(1) The manufacture of cloth, cord,
wicks, tubing, tape. twine, rope,
thread, yarn, roving, lap, or other tex.
tile materials.

(2) The manufaciure of cement

- products.

(3) The manufacture of fireproofing
and insulating materials.

(4) The manufacture of ({riction
products. .

(&) The manufacture of paper, mill.
board, and feit.

(8) The manufacture of floor tile.

(7) The manufacture ¢f paints, coat-
ings. caulks, adhesives. and sealants.

(8) The manufacture of plastics and
rubber materials.

(9) The manufacture of chlorine.

(10) The manufacture of shotgun
shell wads.

(11) The manufacture of asphal
concrete, .

(b) Slendard. Each owner or opera-
tor of any of the manufactunng opes-
ations to shich this secion applies
shall either:

(1) Discharge no visitle emissions to
the outside air {rom these operations
or {rom any building or structure in
which they are conducted: or

(2) Use the methods specified by
§ 61.154 to clean emissions {rom these
operations contalning particulate as.
bestos material before they escape to,
or are vented to, the outside air.

§61.143 Stendard for demolition and ren.
ovation: Applicability.

The requirements of §§61.146 and
61.147 apply to each owner or operator



of a demolition or renovation oper-
ation as follows:

() If the amount of friable asbestos
materials in a f{acility being demol-
ished is st least 80 linear meters (260
linear feet) on pipes or at least 18
square meters (160 square feet) on
other facility components, ajl the re.
Quirements of $§61.146 and 61.147
apply, except as provided in paragraph
(¢) of this section. -

(b) If the amount of friable asbestos
materials in a {acility being demol.
ished is less than 80 linear meters (260
linear feet) on pipes and less than 15
square meters (160 square feet) on
other facility components, only the re.
qQuirements of paragraphs (), (b), and
€¢) (1), (2), (3), (4), and (5) of §61.146
apply.

(¢) 1f the {acility is being demolished
under an order of a State or local gov-
ernmental agency, issued because the
feeility i3 structurally unsound and In
danger of imminent collapse, only the
requirements in § 61.146 and in para-
graphs (d), (e), (), and (g) of §61.147
apply.

(d) If at least 80 linear meters (260
linear feet) of {riable asbesios materi-
als on pipes or at least 15 square
meters (160 square feet) of {riable as.
bestos materials on other facility com-
ponents are stripped or removed at a
facility being renovated, all the re-
Quirements of §§61.146 and 61.147
apply.

(1) To determine whether paragraph
(d) of this section applies to planned
renovation operations involving indi-
vidual nonscheduled operations, pre-
dict the additive amount of friable as-
bestos materials to be removed or
stripped over the maximum period of
time a prediction can be made, not to
exceed 1 year.

(2) To determine whether paragraph
(d) of this section applies to emergen.-
€y renovation operations, estimate the
amount of {riable asbestos materials
to be removed or stripped as a result
of the sudden, unexpected event that
necessitated the renovation.

(e) Ovwners or operators of demoll-
tion and renovation operations are
exempt from the requirements of
$§61.05(a), 61.07, and 61.09.

(49 FR 13661. Apr. 5. 1984; 49 FR 25483,
June 21, }1984)

8 61.146 Standard for demoiition and ren.
ovation: Notification requirements.

Each owner or operator to ‘which
this section applies shall:

(a) Provide the Administrator with
written notice of intention Lo demolish
or renovate.

(b) Postmark or deliver the notice as
{follows:

(1) At least 10 days dbefore demoli.
tion begins if the operation is de-
scribed in § 61.145(a);

(2) At least 20 days before demoll-
tion bdegins if the operation is de
scribed in § 61.145(b);

(3) As early as possible before demo-
lition begins if the operation is de-
scribed in § 61.145(¢c);

(4) As early as possible before ren-
ovation begins.

(¢) Include the following informa.
tion in the notice:

(1) Name and address of comner or
operator.

(2) Description of the facllity deing
demolished or renovated, including
the size, age, and prior use of the facil-
ity.

(3) Estimate of the approximate
amount of {riable asbestos material
present in the facility in terms of
linear feet of pipe, and surface ares on
other {acility components. For facili.
ties described in § 61.145(d), explain
techniques of estimation.

(4) Location of the facility being de-
molished or renovated.

(5) Scheduled starting and comple-
tion dates of demolition or renovation.

(6) Nature of planned demolition or
renovation and method(s) to be used.

(7) Procedures to be used to comply
with the requirements of this Subpart.

(8) Name and Jocation of the waste
disposal site where the friable asbestos
waste material will be deposited.

(9) For [facilities described In
§ 61.145¢¢c), the name, title, and au-
thority of the State or local govern-
menta)l representative who has ordered
the demolition.

(Approved by the Office of Mansgement
and Budget under control number 2000-
0264.)

(49 FR 13681, Apr. 8. 1984; 49 FR 23453,
June 21. 1984)




§61.147 Standard for demaolition and ren-
ovation: Procedures for asbestos emise
sion controk.

Fach owner or operator to whom
this section applies shaill comply with
the following procedures to prevent
emissions of particulate asbestos mate-
rial to the outside airt

(a) Remove friable asbestos materi-
als {rom a facility being demolished or
renovated before any wrecking or dis.
mantling that would break up the ma-
terials or precluce access to the mate-

rials for subsequent removal. However,’

{riable asbestos materials need not te
removed before demolition if:

(1) They are on a facility component
that is encased in concrete or other
similar material; and

(2) These materials are adequately
wetted whenever exposed during dem-
olition.

(D) When a facility component cov-
ered or coated with friable asbestos

materials is being taken out of the {a.-.

cllity as units or in sections:

(1) Adequately wet any friable asbes.

tos materials exposed during cutting
or disjointing operations: and

(2) Carefully lower the units or sec-
tions to ground level, not dropping

them or throwing them.
(¢) Adequately wet friable asbestos
materials when they are being

stripped from facility components
before the members are removed {rom
the facility. In renovation operations,
wetting that would unavoidably
damage equipment is not required U
the owmner or ocperstor:

(1) Asks the Administrator to deter-
mine whether wetting to comply with
this paragraph would unavoidably
damage equipment, and, before begin-
ning to strip, supplies the Administra.
tor with sdequate information (o
make this determination: and
. (2) When the Administrator does de-
termine that equipment damage would
be unavoidable, uses a local exhaust
ventilation and. collection system de-
signed and operated to capture the
particulate asbestos material produced
by the stripping.and removal of the
friable asbestos materials. The system
must exhibit no visibie emissions to
the outside alr or be designed and op-
erated in accordance with Lhe require-
ments in § 61.154.

(d) After a facility component has
been taken out of the {acility as units
or in seciions, either:

(1) Adequately wet {riable =zsbestos
materials during stripping: ot

(2) Use a local exkaust ventilation
and collection system designed and op-
erated to capture the particulate as~
bestos material produced by the strip-
ping. The system must exhidit no vist.
ble emissions to the outside air or be
designed and operated in accordance
with the requirements In § 61.154.

(e) For {riable asbestcs materials
that have been removed ot stripped:

(1) Adequately wet the materials to
ensure that they remain wet until
they are collected for disposal In ac-
cordance with § 61.152: and

(2) Carefully lower the materials to
the ground or a lower floor. not drop-
ping or throwing them! and

(3) Transport the materials to the
ground via dust-tight chutes or con-
tainere if thev have been removed or
stripped more than 50 feet above
grouna ievei anu were not removed as
units or in sections.

({) When the temperature at the
point of wetting is telow 0°C (32°F:

(1) Comply with the requirements of
paragraphs (d) and (e) of this section.
The owner or operator need not
comply with the other wetting re-
quirements in this section: and

(2) Remove [facility components
coated or covered with {riable asbestos
materials as units or in sections to the
maximum extent possible.

(g) For (facilities described In
§ 61.145¢c), adequately wet the portion
of the facillty that contains {riable as.
bestos materials during the wrecking
operstion.

§ 61.148 Standard for spraying.

The owner or operator of an oper-
ation in which asbestos-containing ma-
terials are spray applied shall comply
with the following requirements:

(a) Use materials that contain 1 per-
cent asbestos or less on a dry weight
basis {or spray-on application on build-
ings, structures., pipes. and conduits,
except as provided in paragraph (¢) of
this section.

(b) For spray-on application of mate-
rials that contain more than 1 percent
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asbestos on a dry weight basis on
equipment and machinery, except as
provided in paragraph (¢) of this sec-
tion:

(1) Notify the Administrator at least
20 days before beginning the spraying
operation. Include the following infor-
mation in the notice:

(i) Name and address of osmner or op-

" erator.

(ii) Location of spraying operation.
(iii) Proccdures tp be followed to
meet the requirements of this para-

graph.

(2) Discharge no visible emissions to
the outside air from the spray-on ap-
plication of the asbestos-containing
material or use the methods specified
by § 61.154 to clean emnissions contain.
ing particulate asbestos material
before they escape to, or are vented to,
the outside air.

(c) The requirements of paragraphs
(a) and (b) of this section do not apply
to the spray-on application of materi-
als where the asbestos {ibers in the
materials are encapsulated with a bitu.
minous or resinous binder during
spraying and the materials are not {ri-
able after drying.

(d) Owners and operators of sources
subject to this section are exempt
from the requirements of §§ 61.05(a),
61.07, and 61.09.

(Approved by the Office of Management
:.nd Budget under control numbder 2000«
264.)

0 61.349 Standard for fabricating.

(a) Appliccdilily. This section ap-
plies to the following fabricating oper-
ations using commercial asbestos:

(1) The fabrication of cement bulild.
ing products.

(2) The {abrication of {riction prod-
ucts, except those operations that pri-

. marily install asbestos friction materi.

als on motor vehicles.

(3) The fabrication of cement or sili-
cate board for ventilation hoods:
ovens: electrical panels: laboratory
furniture, bulkheads. partitions, and
cellings for marine construction; and
flow control devices for the molten
meta) industry.

(b) Standard. Each owner or opera.
tor of any of the fabricating oper-
ations to which this section applies
shall either:

(1) Discharge no visible emissions to
the outside air from any of the oper-
ations or from any building or strue-
ture in which they are conducted; or

t2) Use the methods specified by
§61.154 to clean emissions containing
particulate asbestos material before
they escape Lo, or are vented to, the
outside air,

§ 61.150 Standard for insulating materials.

After the effective date of this regu.
lation, no owner or operator of a {scili-
ty may Install o, reinstal]l on a facility
component any insulating materials
that contain commercial asbestos (f
the materials are either molded and
Iriadble or wet-applied and friable after
drying. The provisions of this para.
graph do not apply to spray-applied
insulating materials regulated under
§61.148.

$61.35) Standard for waste disposal for
asbestos mills.

Each owner or operator of any
source covered under the provisions of
§61.142 shall:

(a) Deposit all asbestos-containing

" waste material at waste disposal sites

operated in accordance with the provi-
sions of § 61.156; and

(b) Discharge no visible emissions to
the outside air from the trans/er of as-
bestos waste from control devices to
the tailings conveyor, or use the meth-
ods specified by § 61.154 to clean emis-
sions containing particulate asbestos
material before they escape to, or are.
vented to. the outside air, Dispose of
the asbestos waste from control de-
vices in accordance with § 61.152(b) or
paragraph (c) of this section: and

(¢) Discharge no visible emissions to
the outside air during the collection,
processing, packaging, transporting. or
deposition of any asbestcs-containing
waste material, or use one of the dis-
posal methods specified In parsgraphs
(e) (1) or (2) of Lhis section, as follows:

(1) Use a wetting agent as follows:

(1) Adequately mix all asbestos<on-
talning waste material with a8 wetting
agent recommended by the manufae-
turer of the agent to effectively wet
dust and tallings. before depositing
the material at a waste disposal site.
Use the agent as recommmended for the




particular dust by the manufacturer
of the agent.

(li) Discharge no visible emissions to
the outside air from the wetting oper-
ation or use the methods specified by
§ 61.154 to clean emissions containing
particulate asbestcs material before
they escape to, or are vented to, the
outside air.

(11i) Wetting may be suspended when
the ambient temperature at the waste
disposal site Is less than =9.5°C (15°F).
Determine the ambient air tempera-
ture by an appropriate measurement
method with an accuracy of
«1°Ct(=2"F), and record it at least
hourly while the wetting operation s
suspended. Keep the records for at
least 2 years in a form suitable for in-
spection.

(2) Use an alternative disposal
method that has received prior ap-
proval by the Administrator.

§61.152 Standard for waste disposal for
manufacturing demolition, renovation,
spraying, and fabricating operstions.

Fach owner or operator of any
source covered under the provisions of
§§61.144 and 61.149 shall;

(a) Deposit all asbestos-containing
waste material at waste disposal sites
operated in accordance with the provi-
sions of § 61.156; and

(d) Discharge no visible emissions to
the outside air during the collection,
processing (including Incineration),
packaging. transporting, or deposition
of any asbestos-containing waste mate-
rial generated by the source, or use
one of the disposal methods specified in
paragraphs (b)1), (2), or (3) of this
section. as follows:

(1) Treat asbestos-containing waste
material with water:

() Mix asbéstos waste from control
devices with water to form a slurry:
adequately wet other asbestos-contain.
ing waste material; and

(il) Discharge no visible emissions to
the outside air from collection, mixing.
and wetting operations, or use the
methods specified by § 61.154 to clean
emissions containing particulate asbes-
tos material defore they escape to, or
are vented to, the outside air; and

(iii) After wetting, seal ail asbestos-
containing wasle material in leak-tight
containers while wet: and .

(iv) Label the containers specified in
paragraph (b)(1)iii) as follows:

CAUTION

Contains Asbestos-

Avold Opening or

Breaking Container

Breathing Asbestos is Hazardous
to Your Heslth

Alternatively, use warning labels
specified by Occupational Safety and
Health Standards of the Department
of Labor. Occupational Safety and
Health Administration (OSHA) under
29 CFR 1910.1001¢g)(2)i)

(2) Process asbestcs-containing
waste material into nonfriable forms:

(i) Form 1all asbestos-containing
waste material into nonfriable pellets
or other shapes: and

tii) Disc:xarge no visible emissions to
the outside air from collection and
processing operations, or use the
methods specified by §61.154 to clean
emissions containing particulate asbes-
tos material before they escape to, or
are vented to, the outsice air.

(3) Use an alternative disposal
method that has received prior ap-
proval by the Administrator.

(49 FR 13661, Apr. 5. 1984 49 FR 25433,
June 21, 1584)

§61.153 Standard for inactive waste dis-
posal sites for asbestos mills and mane.
ufacturing and fabricating operations.

Fach owTier or operator of any inac-
tive waste disposal site that was oper-
ated by sources covered under § 61.142,
§61.144, or §61.149 and received de-
posits of asbestos-containing waste
material generated by the sources,
shail

(a) Comply with one of the follow-
ing:

(1) Elther discharge no visible emis.
sjons to the outside air from an inac-
tive waste disposal site subject to this
paragraph; or

(2) Cover the asbestos-containing
waste material with at least 15 centi-
meters (6 inches) of compacted nonas-
bestos-containing material, and grow
and maintain a cover of vegetation on




the area adequate to prevent exposure
of the asbestos-containing waste mate-
rial; or

(3) Cover the asbestos<containing
waste material with at least 60 cent!-
meters (2 feet) of compacted nonasbes-
tos-containing material, and maeintain
it to prevent exposure of the asbestos.
containing waste; or

(4) For inactive waste disposal sites
for asbestos tailings. apply a resinous
or petrojeum-based dust suppression
agent that effectively binds dust and
controls wind erosion. Use the agent as
recommended for the particular asbes.
tos tailings by the manufacturer of
the dust suppression zagent. Obtain
prior approval of the Administrator to
use other equally effective dust sup-
pression agents. For purposes of this
paragraph, waste crankcase oil is not
considered a dust suppression agent.

(d) Unless a natural barrier ade-
Quately deters access by the generzl
publie, install and maintain warning
signs and fencing as follows, or comply
with paragraph (aX2) or (a)3) of this
section.

(1) Display waming signs st all en-
trances and at {ntervals of 100 m (330
feet) or Jess along the property line of
the site or along the perimeter of the
sections of the site where asbestos-con.
taining waste material was deposited.
The warning signs must:

(1) Be posted in such a manner and
Jocation that a person can easily read
the legend; and

(i) Conforma to the requirements for
81 c¢mx356 ecm (20"x14”) upright
format signs specified in 29 CFR
1910.145(dX4) and this paragraph; and

(1i{) Display the following legend in
the Jower panel with letter sizes and
styles of a visibility at lJeast equal to
those specified in this paragraph.

owson
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Spacing between any two lines must
be at least equal to the height of the
upper of the two lines.

(2) Fence the perimeter of the site in
a manner adequate to detler access by
the general publie

(3) Upon request and supply of ap-
propriate information. the Administra-
tor will determine whether a fence or
& natural barrier adequately deters
access by the genenal public.

(¢c) The ouner or operalor may use
an alternative control method that
has received prior approval of the Ad-
ministrator rather than comply with
the requirements of paragraph (a) or
(b) of this section.

161.154 Alr<leaning.

~ (a) The owner or operator who elects
to use alr-cleaning. as permitted by
$§ 61.142, 61.144. 61.14cX2),
61.147(dX2)., 61.148(bX2), 61.14%D),
61.151(b), 61.151cexIXi), 61.152(bX1)
(i§), and 61.152(b)(2) shall:

(1) Use {abric filter collection de-
vices, except as noted in paragraph (d)

of this section, doing all of the follow-

ing:

(1) Operating the fadric filter collec-
tion devices st a pressure drop of no
more than .995 kilopascal (4 inches
water gage), a3 measured across the
{ilter fabric; and

(if) Ensuring that the sirflow perme-
ability, as determined by ASTM

Method D1737-75, does not exceed 9

m?/min/m? (30 f13/min/f1?) for woven
fabrics or 11'/min/m(38 {t3/min/{t®)
for felted fabrics, except that 12 m?/
min/m? (40 fi'min/ft?) for woven and
14 m?/min/m® (43 {t *min/it%) for
felted fabrics is allowed for {lltering
air from asbestos ore dryers: and

(111) Ensuring that felted fadbric
weighs at Jeast 475 grams per square
meter (14 ounces per square yard) and
is at Jeast 1.8 millimeters (one-six-
teenth inch) thick throughout: and

(iv) Avolding the use of synthetie
fabrics that contain f{il] yarn other
than that which is spun.

(2) Properly install, use, operate, and
maintain 8ll sair-cleaning equipment
authorized by this section. Bypass de-
vices may be used only during upset or
emergency conditions and then only
for so long 2s it tskes to shut down the
operation generating the particulate
asbestos material.




formmat signs specified in 29 CFR
1510.145%(d)4) and this paragraph: and
(iji) Display the foliowing legend in
the lower panel with letter sizes and
styles of a visibility at Jeast equal Lo
those specified in this paragraph.

Logera o uon
Asbesros Wasw Dagosal (2.8 om () o) Serw Serd,
Sae Gotree o Baoca
OonctCrase Dl ] 19 o™ (M rOn) Sorw Serd,
Gotne o Bloch,
Broadvng Asbestos o Mal | 14 Poww Gotve

S00uS 0 YOF Mesith

Spacing between any two lines must
be at least equal to the height of the
upper of the two lines.

(2) The perimeter of the disposal
site must be fenced In a rmanner ade-
quate to deter access by the genemal
public.

(3) Upon request and supply of ap-
propriate information, the Administra-
tor will determine whether a fence or
s natural barrier adequately deters
access by the general public,

(¢) Rather than meet the no visible
emission requirement of paragraph (a)
of this section, an active waste dispos-
al site would be an scceptable site | at
the end of each operating day, or at
least once every 24-hour period while
the site is in continuous operation, the
asbestos-containing waste material
which was deposited at the site during
the operating day or previous 24-hour
period is covered with efther.

(1) At least 15 centimeters (8 inches)
of compacled nonasbestos-containing
material, or

(2) A resinous or petroleum-based
-dust suppression agent that effectively
binds dust and controls wind erosion.
This agent must be used as recom-
mended for the particular dust by the
manufacturer of the dust suppression
agent. Other equally effective dust
suppression agents may be used upon
prior approval by the Acdministrator.
For purposes of this paragraph, waste
crankcase oil is not considered a dust
suppression agent.

td) Rather than meet the no visible
emission regquirement of paragraph (a)
of this section, an active waste dispos.
al site would be an acceptable site if
an alternative control méthod for

emissions that has received prior ap-
proval by the Administrator is used.

(Secs. 112 and 301(a) of the Clean Alr Act a8
amended (42 US.C. 7412, 7601(a))



RENOVATION

DEMOLITION
- > 260ft < 260ft > 260ft < 260ft
AMOUNT |
or > 160ft2 | + > 160ft2 | or > 160ft2 + > 160ft2
YES
HOW FAR IN EARLY AS
ADVANCE 10 DAYS 20 DAYS POSSIBLE
BEFORE
EMISSION
CONTROLS YES NO YES NO
DISPOSAL .
STANDARD YES *NO YES NO

*REGULATION VAGUE

EPA SAYS "NO”




Appendix E. DRAWINGS AND PHOTOGRAPHS
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Department of Energy

Oak Ridge Operations
P.O. Box 2001

Oak Ridge, Tennessee 37831~ gg(0 5/
2

May 17, 1989

Dr. Alvin W. Trivelpiece, Director
Oak Ridge National Laboratory
Martin Marietta Energy Systems, Inc.
Post Office Box 2008

0ak Ridge, Tennessee 37831-6255

Dear Dr. Trivelpiece:

CHARACTERIZATION OF HAZARDOUS WASTE, ASBESTOS, AND RADIOACTIVE
CONTAMINATION AT THE CENTER FOR ENERGY AND ENVIRONMENTAL RESEARCH

(CEER) IN PUERTO RICO

There is an urgent need to obtain ORNL support for performing a
preliminary assessment and developing the scope of work and related
cost estimates for remedial action for hazardous waste, asbestos, and
radioactive contamination that remains in Puerto Rico as a result of
AEC/ERDA/DOE activities for the last 30 years. While the major
remedial actions have already been completed, there are still the
following actions that need to be taken:

1) Identification and Disposal of Chemical Waste

The following unknown chemicals need to be identified before
disposal:

a. Approximately 150 bottles with different amounts of chemicals
are stored at the Rio Piedras site; and

b. Three drums (55 gal. ea.), 10 lecture gas cylinders
and 15 botties of chemicals stored at the Mayaguez site.

2) Check Transformers for PCB Content

One transformer has been identified as containing PCB. Three
other transformers are suspected of containing PCB.



May 17, 1989

Dr. Alvin W. Trivelpiece

3) Identify Nature and Extent of Asbestos Problem

a. Two transite asbestos temporary buildings - one in Mayaguez
and the other at E1 Verde Research Site; and

Various hoods and structures, as well as piping and boiler
insulation, are suspected of containing asbestos.

4) Determine Radiological Status of E1 Verde Research Site

a. The decontamination of this site was performed by CEER.
Verification/certification still needs to be done by DOE; and

Two trees involved in radiological experiments have above-
background levels of Cs 137 radijoactivity. USDA Forest
Service has requested that these be left in place, properly
fenced and signed.

We have informally discussed with Mr. Lance Mezga, Energy Systems
Central Staff, and Mr. T. H. Row, Director, Environmental and Health
Protection Division, ORNL, the need to determine the nature and extent
of these problems, and have been informed that appropriate technical
experts could be made available as early as June 5. The qualifications
of the personnel to be sent to Puerto Rico are as follows:

a. Hazardous waste expert that can identify the unknown chemicals
and PCB problem and provide recommendations on the disposal or
remedial action required;

b. Asbestos expert to identify the nature of the asbestos
contamination and recommend the best way to remediate problems

in this area; and

. Radiological assessment expert to characterize any radiation
contamination and/or provide recommendations for verification
and certification of decontamination performed.

Since there are some potential health and environmental related
violations in this situation, and we are also in discussions with the
U.S. Department of Agriculture and the University of Puerto Rico for
the transfer of these facilities, we request that you quickly identify
the appropriate technical experts for performing this task in
accordance with the scope of work and in general support of the
schedule indicated above. All costs associated with this effort should
be charged to funds already available in the ORNL Financial Plan under
programs KP and AH.
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The appropiate organization should contact Luis Velazquez of my staff
at 6-0731 in order that a detailed scope of work and schedule be

developed.

Sincerely,

L, L

eph A. Lenhard
Assistant Manager for Energy
Research and Development

Morgan, ORNL

Row, ORNL

McNeese, ORNL
Mitchell, K-25

. Craig, K-25

Mezga, K-25

D. Dayton, AD-42, ORO
M. Penry, AD-46, ORO

W. Hibbitts, SE-31, ORO
Underwood, ER-121, ORO
S. Waddle, ER-122, ORO
. S. Przybylek, CC-10, ORO

OMMITO
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Oak Ridge Operations

P.0O. Box 2001
Oak Ridge, Tennessee 37831 — 8755

May 12, 1989

Department of Energy M 2, p%

Mr. S. R. Leaman, Director
General Services Division
Agricultural Research Service
U. S. Department of Agriculture
6505 Belcrest Road

Hyattsville, Maryland 20782

Dear Mr. Leaman:

STATUS OF CLEAN-UP ACTIVITIES AT THE CENTER FOR ENERGY AND ENVIRONMENT
RESEARCH (CEER) FACILITIES IN MAYAGUEZ, PUERTO RICO

This is in response to your letter of March 24,'1989, to Mr. Peter D.
Dayton inquiring about the status of the decontamination and cleanup of
the CEER facilities in Mayaguez, Puerto Rico.

A summary of the remaining remedial actions that need to be completed
at the Mayaguez facility is as follows:

Radiological Decontamination at the Mayaquez Facility

This remedial action project was essentially completed in November
1987. Discharge of the decontaminated reactor pool water is the only
remaining action that needs to be completed. Enclosed for your
information is a letter from P. J. Gross, Director, Technical Services
Division, DOE-Oak Ridge, to Dr. Alida Ortiz, CEER Acting Director,
transmitting a Statement of Certification, which officially certifies
that the decontamination of the Mayaguez facility meets all applicable
criteria and standards. At this time, a request for a Bulk Discharge
Permit is before the Puerto Rico Aqueduct and Sewer Authority (PRASA).
A draft copy of the Bulk Discharge Permit from PRASA has been received,
and plans are under way to update the analysis to demonstrate that the
water still meets all applicable requirements stipulated by the permit.

Upon receipt of the official PRASA permit, we will be ready to proceed
with the disposal of the water.

Tl 1529
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Removal and Disposal of Laboratory Chemicals

Another ongoing cleanup activity is the removal and disposal of
laboratory chemicals resulting from DOE-funded programs from all CEER
sites in Puerto Rico. While most of the laboratory chemicals have
already been removed and disposed of, CEER is in the process of
modifying a subcontract with Eastern Chemical Waste Systems to remove
the following chemicals from the Mayaguez site:

1. Eighty-five-gallon overpack drum of Sodium Hydroxide;
2. Four lecture bottles of waste compressed flammable gas
(methyl fluoride gas cylinder) and nonflammable gas
(hexafluoroacetone);
3. One small canister of Mercury; and
4. Lithium Bromide used for shielding in hot cells.
In addition, the following unknown chemicals: 3 drums (55-gallon ea.),
10 lecture bottles of gases and 15 bottles of chemicals need to be
identified before disposal. The 150 chemical bottles that you
mentioned in your letter are not located at the Mayaguez site.

Items for Review

Review items include :

1. Asbestos - Various hoods and other structures fabricated with
asbestos, as well as asbestos used for insulation of piping and
bojlers.

2. PCB - One transformer has been identified as containing PCB's.
Three others are to be checked.

In order to verify the presence of asbestos and PCB, we will be
sending a group of technical experts to Puerto Rico during the early
part of June. This group will also propose a way to resolve the
identity of the unknown chemicals to enable proper disposal. Their
work will consist of performing a preliminary assessment, determining
the action to be taken, and developing cost estimates in order to
request the funding for remediating the areas which may be identified
in the assessment.
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I hope this provides you an adequate summary of where we are in the
facilities restoration process. We will advise you of the findings of
our June inspections. Based on these findings, we may organize a
meeting including representatives from the University of Puerto Rico
to delineate plans for the conveyance of the facility to USDA. If you
have any questions, please contact Luis Velazquez of my staff at (615)
576-0731 or FTS 626-0731.

Sincerely,
dinnr . Woddde

Larry L. Radcliffe, Director
Research and Waste Management
Division

Enclosure:
As stated

cc w/o enclosure:

S. Waddle, ER-12, ORO
Underwood, ER-121, ORO

E. Velazquez, ER-121, ORO
Clark, DP-85, ORO

Nicholson, AD-42, ORO

. Morell, AD-42, ORO

L. Foutch, CC-10, ORO

E. Stephens, ER-44, HQ, Forstl.
. Ortiz, CEER, UPR

XLV OC T oOoOwm




Department of Energy

Osk Ridge Operations
P.0. Box 2001
Oak Ridge, Tennessee 37831—~ 8621

March 24, 1989

Dra. Alida Ortiz, Acting Director

Center for Energy and Environment Research
University of Puerto Rico

G.P.0. Box 3682

San Juan, Puerto Rico 00836

Dear Dra. Ortiz

CERTIFICATION STATEMENT FOR THE CENTER FOR ENERGY AND ENVIRONMENT RESEARCH
(CEER), MAYAGUEZ FACILITY

The Department of Energy hes performed remedial action 10 decontaminate the
CEER Mayaguez facility and radiological surveys were conducted to verify that
the project weas completed successfully.

Enclosed you will find 2 statement of certification for the CEER Meyaguez
facility certifying that the decontamination meets 21 zppliceble criterie

and standards.

Should you have 2any questions, please contact Mr. Larry Ww. Clark of my steff
at (515) 576-2075.

6ﬁréé{é§§/

. rofsé
ne-g3:Ciark ical Sérvices Divisder—

5111 Murphie, RE-Z3, HQ, GIN
Lndrew Wallo, NE-23, KQ, GTR
Nimia Irizarry, CZER

Richard P. Nicholson, AD-42, ORO
Luis Velezquez, fr-121, ORO




STATEMENT OF CERTIFICATION: CENTER FOR ENERGY AND
ENVIRONMENT RESEARCH, MAYAGUEZ FACILITY

The U.S. Department of Energy, Oak Ridge Operations Office, Technical
Services Division, has reviewed and analyzed the radiological data obtained
at the Center for Energy and Environment Research (CEER) Mayaguez Facility
following the decontamination project conducted at the facility in 1987.
Based on this review and analysis, the Department of Energy certifies that
the CEER site is in compliance with Department of Energy decontamination
criteria and standards developed to protect the health, safety, and
environment.

This certification of compliance provides assurance that use of the property
will result in no radiological exposure above applicable criteria and
ctandards to members of the general public or site occupants.

07
///é/ Date: 34’/‘7‘

P. J¢ Gross,/Dﬁfector /
Technical Services DiAAsion
Ozk Ridge Operztions Office
U.S. Department of Energy
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- 7. Department of Energy
e . " . Oak Ridge Operations .
- Cii e P.0.BOX2001 - mn i
Oak Ridge, Tennessee 37831—8723

November 29, 1988

Dra. Alida Ortiz, Acting Director

Center for Energy and Environment Research
University of Puerto Rico

G.P.0. Box 3682 _

San Juan, Puerto Rico 00836

Dear Dra. Ortiz: .
CEER REMEDIAL ACTION COMPLETION

I am pleased to inform you that the results of the post-remedial action
radiological surveys have now been verified and that remedial action on the
Center for Energy and Environment research (CEER) Mayaguez Facility has been
satisfactorily completed. The property is now in compliance with the
standards and guidelines applicable to the remedial action activities at the
site. A description of the radiological surveys and the data supporting this
determination are in the enclosed independent verification certification
report.

A formal certification statement will be forwarded to you in the near future.

Thank you for your cooperation. If there are any questions, call me at

(615) 576-0948.
mﬂé{/

eéé%éJ. Gro’ss, Direct

Technical Yervices Division

CE-53:Clark

Enclosures:
As stated

cc w/o encl:

Nimia Irizarry, CEER

Ron Freemerman, BNI

Bil1l Murphie, NE-23, GTN



During the period of April to November of 1987, a decontamination
project was conducted at the Center for Energy and Environment
Research (CEER) under the U.S. Department of Energy’s Surplus
Facilities Management Program (SFMP). The decontamination
guidelines applied to the project were those established in the
"U.S. DOE Guidelines for Residual Radiocactive Material at
Formerly Utilized ©Sites Remedial Action Program and Remote
Surplus Facility Management Program Sites, Revision 1, July,
1985". These guidelines are derived from the "basic dose limit",
a prescribed standard recognized by the International Commission
on Radiological Protection (ICRP). The guidelines establish a
methodology for developing permissible residual radicactivity
levels that approach naturally occurring background levels, and
serve as the c¢riteria for governing the performance of the
remedial action. When these criteria are successfully achieved
in the clean up, as they were at CEER, it enables the site to be
released to and used by the general public without any
radiological restrictions.

Tio Juk



Department of Energy
Oak Ridge Operations
P.O.Box E

i Te 37830
Oak Ridge, ennessee February 3, 1973

Dr. Juan A. Bonnet, Director

Center for Energy and Environment Research
Caparra Heights Station

San Juan, Puerto Rico 00935

Dear Dr. Bonnet:
DECONTAMINATION OF CEER MAYAGUEZ FACILITY

The Division of Environmental Control Technology has advised that an
additional $125,00C is to be made available in a forthcoming Financial

Plan to a total FY 1278 funding of $225,000 under Activity KN 03 60 14

for RPIS No. 300090: Decontamination of CEER Mayaguez Facility.

Pending receipt of this additional $125,00C in a forthcoming Financial

Plan and within: funds currently available to you under Activity Ki 03 62 14,
you may proceed with the following work related to the decontamination of
the CEER Mayaguez Facility:

1. Preparation of a Request for Proposal covering Phase I of the
Decontamination Project for the engineering assessment and
detailed work statements (including cost estimate) for the
Phase Il decontamination effort. The RFP should be on the
basis of a fixed price quotation and should reflect the
requirements and data in the Decontamination Plan which is
currently under COE review. A suggested 1list of firms to
which the RFP should be sent is enclosed. Any organizations
which have contacted CEER concerning interest in the .
decontamination work should be added to this 1ist. The RFP
should reflect the.requirements of ERDA PR Subparts 9-1.54
and 9-7.103-54 (copies enclosed). The Disclosure Statement
[9-1.5406(d)] and the Organfization Conflicts of Interest
Article (9-7.103-54) must be included in the RFP. The RFP should
advise proposersthat such article will be a part of any contract
resuiting from the RFP and that the successful proposer must
accept its terms. In both the Disclosure Statement. and the
contract article, the word "university" should be substituted
for the words "ERDA, "Government'and "Contracting Officer"
manually stricken on the enclosed copies. The only exception
is with respect to Subpart 9-7.103-54(e) wherein "Contracting
Officer" and "Government" must so remain. [Please note the
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addition made to 9-7.103-54(e) relating to the CEER contract.]
The above instructions on "Organizational Conflicts of Interest"
are limited to preparation of this RFP. General instructions
for implementation of ERDA Subpart 9-1.54 are forthcoming.
Please submit the RFP for the Phase I work to us for review

and approval prior to issuance.

The actual decontamination, Phase II of the project, is to be
accomplished under a separate RFP.

Use of CEER forces to accumulate, package and ship to the
Continental United States existing radioactive wastes, debris

and other radiation sources excess to CEER-UPR continuing

needs. Detailed work statements concerning the packaging,
redrumming and dismantling work to be undertaken by CEER
including procedures to assure safe handling of these

materials should be submitted to us for review and approval

prior to the actual initiation of this work. MNo decontamination
work involving the structural integrity of the facility including
its safety systems should be undertaken by CEER. The accumulated
wastes at the Rio Piedras facility may be included in this effort.

The following organizations should be contacted for cost quotations
for receipt and disposal of the radioactive wastes and debris along
with their requirements (i.e., information on the content of the

wastes and packaging requirements) for acceptance of shipments for
disposal:

Chem Nuclear Systems, Inc.
Eastern Operations

Post Office Box 726

Barnwell, South Caroiina 29812
(Phone: 803-259-3588)

Nuclear Engineering Company, Inc.
92G0 Shelbyville Road

Louisville, Kentucky 40222
(Phone: 502-426-7160)

The work to be undertaken by CEER forces should include disposal of the
wastes listed in the CEER "Solid Waste Semiannual Report" including those
items in this latter report which are not covered in the Decontamination Plan.

1. With regard to the radium sourcés listed, the Environmental
Protection Agency is conducting a radium recovery operation.
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With regard to EPA requirements and availability of EPA furnished
shipping containers for such radium sources, you should contact:

Mr. Robert Callis, Chief

States Assistance and Safety

Eastern Environmental Radiation Laboratory
Environmental Protection Agency
Montgomery, Alabama

(Phone: 205-272-3402, FTS 534-7700)

Copiés of the Certificate of Compliance for any EPA furnished
shipping containers should be provided to us for review.

Instructions concerning the disposal of wastes and other sources con-
taining plutonium, thorium,and uranium will be provided to you in the
near future.

Close attention must be given to shipping containers particularly with
regard to special nuclear materials and to sources which exhibit
significant amounts of radiation. A1l shipments must conform with the
Department of Transportation Regulations, Title 4% CFR 173.38S through
173.393. A1l shipping containers to be used should be identified to
Oak Ridge so that we can assure that all relevant requirements are being
met. Also please identify to us by DOT specification number the type
of drums to be used for shipping low specific activity wastes.

As needed, you may anticiﬁate assistance from ORO in regard to availability
of approved shipping containers and shipping arrangements. Your timely

attention to this matter will be appreciated.

Sincerely,

dcéji/@w/

7 Aoseph A. Lenhard, Director
ORR:CLY Research and Technical Support Division

Enclosures:
1. List
2. ERDA PR 9-1.54 & 9-7.103-54

cc w/o encls:
C. A. Keller
T. H. Hardin
E. L. Keller
W. H. Travis
T. W. Yhite (2)

cc w/encls:
C. W. Hil1
F. 0. Christie




