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NOTE TO THE READER: In order to avoid duplication of
effort, only the first two sections of the Instruction to Bidders,
{(General Information and Description/Definition of Work) are
included here. The extensive Federal regulations regarding
Worker Protection during abatement that were originally
included in the Instructions to Bidders have been omitted for
the purposes of this report, and are listed below:

. NIBS Guidelines, Chapter Il, Worker Protection
OSHA Regulation 29 CFR 1910.1025

OSHA Respirator Standard 29 CFR 1910.134
- OSHA Regulation 29 CFR 1910.1200

EPA, Ofﬂca of Solid Waste and Emergency Responsa,

Waste Ru_le_s A H,

September 19886.

. 40 CFR Parts 260, 261, 262, 264, 265, 268, 270, and
271.
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AGREEMENT

THIS AGREEMENT, entered into as of this ___ day of g
19__, by and between hereinafter called
the Contractor and Dewberry & Davis hereinafter called the
Engineer.

WITNESSETH: That for and in consideration of the payments and
agreements hereinafter mentioned:

1.

The Contractor will commence and complete the abatement of
lead-based hazard paint at:

The Contractor will furnish all of the materials, supplies,
tools, equipment, labor and other services necessary for the
construction and completion of the PROJECT described herein.

The Contractor will commence the WORK required by the CONTRACT
DOCUMENTS on or before a date to be specified in a written
“NOTICE TO PROCEED" issued by the Engineer and to complete the
same within consecutive calendar days thereafter unless
the period for completion 1is extended otherwise by the
CONTRACT DOCUMENTS8. The Contractor further agrees to pay, as

liquidated damages, the sum of - for each consecutive
calendar days thereafter until the completion and acceptance
of the WORK by as hereinafter provided in Paragraph

20 of the General Conditions.

The Contractor agrees to perform all of the WORK described in
the CONTRACT DOCUMENTS and comply with the terms therein for
the sum of $ .

The term “CONTRACT DOCUMENTS" means and includes the
following:

(a) Agreement

(b) General Conditions for all the work.

(c) Specifications as shown in Bid Schedule and Sections
I through IV of the Specifications

(d) Bid and Bid Quantity List

(e) Instructions for Bidders

(£) Special Conditions (if submitted)
(g) Payment Bond

(h) Performance Bond

(i) Notice to Proceed

(j} Change Crders



(k) ADDENDA:

No.__ __ , dated r 19__ .
No.______, dated . 19__.
No.___ __, dated » 19__.
No.____, dated . 19__.
No. , dated , 19__.

6. The Engineer will pay to the Contractor in the manner and at
such times as set forth in the General Conditions, such
amounts as required by the CONTRACT DOCUMENTS.

7. This Agreement shall be binding upon all parties hereto and
their respective heirs, executors, administrators, successors
and assigns.

IN WITNEsSS WHEREOF: The parties hereto have executed or caused to
be executed by their duly authorized official, this agreement in
( ) copies each of which shall be deemed an original on the
date first above written.

ENGINEER:

NAME:

TITLE:

ATTEST:

TITLE:




ATTEST:

CONTRACTOR:

NAME:

TITLE:

BY:

NAME:

TITLE:







PART B

Item 1B. Capital Costs: $

Note: Capital costs includes the cost of any equipment or
materials purchase or leased to perform the actual abatement. This
cost will include items such as HEPA vacuums, abrasive removal
equipment, heat gun, etc.

item 1C. Overhead Costs: $
Item 1D. GCleanup Costs: $

Note: Cleanup consists of completely vacuuming the housing unit
where abatement occurred with a HEPA vacuum, cleaning with a
Trisodium Phosphate wash (5% to 10%) and a final vacuuming with
HEPA vacuumn.

Item 1E. Waste Disposal Costs: $ N/A

Note: This will only apply if contractor is requested to bid on
hauling and disposing of hazardous waste material. The contractor
is responsible for the collecting, bagging and storing of this
material. Contractor is also responsible for collecting and
disposing of all non-hazardous waste according to the Contract
Documents.

Item 1F. Set-Up Costs: $

Note: This will apply to the costs associated with preparing
the unit for abatement including removal of debris, pre-cleaning,
plastic, installation of plastic, set—-up of decontamination area,
lockable dumpster, i.e rental, etc.




PART C

UNIT
ITEM SPECIFICATION QTY DESCRIPTION PRICE TOTAL



Part

Part

Part

1.

1.1

1.2

2.1

s ifi ion A

Encapsulation =--=-=- Interior and Exterior Coatings

General
Work Covered Under Other Sections The scope of work for

providing temporary utilities, security, safety, worker
protection, cleanup and disposal of waste materials are
covered under Sections 1 through 4 of these contract
specifications.

Work Included Under This Sectjon Work included under

this section includes the furnishing of all labor,
materials, and equipment required to encapsulate lead-
based paint by application of a coating sealer system.

Encapsulation Coating Systems

Elastic acrylic coatings shall be warranted by the
manufacturer to be heavy-bodied and compatible with the
substrate they are applied to. Elastic acrylic coatings
shall be long-lasting and resist cracking, peeling, algae
and fungus. Elastic formula should allow for some
movement in walls without cracking. Coatings shall
contain no hazardous ingredients by OSHA definition and
be non-flammable.

Execution

Encapsulation coatings shall be applied in accordance
with the manufacturer's recommendations.

Remove surface dust and debris by scrubbing with
detergent (trisodium phosphate 5%-10% solution) and
rinsing. Remove loose paint until a sound, intact edge
is achieved. Loose plaster shall be removed and replaced
prior to the coating application.

Encapsulation coatings shall be applied to the substrate
in a continuous system as to seal the surface being
coated. The number of coats required and coverage rates
shall be accordance with the manfacturers'
recommendations.

Areas that are lifting and peeling after the application
of the coating shall be repaired by scraping until sound
adhesive 1is obtained, feathering the edges and
repainting.

Obstacles in the surface to be coated such as electric
receptacles, switches, exhaust fans, hardware etc. are
to be removed or covered so to prevent them from being
coated.



Part 4. Damages Care shall be taken to protect adjacent surfaces

and surface obstacles from damage from coating systems.
Damages to non-protected adjacent surfaces and surface
obstacles shall be repaired at the Contractor's expense.



Part 1.

1.1

Part 2.

Part 3.

Part 4.

Specification B

Abrasive Removers -- Machine Sander

General
Work Covered Under Other Sections The scope of work for

providing temporary utilities, security, safety, worker
protection, cleanup and disposal of waste materials are
covered under Sections 1 through 4 of these contract
specifications.

Work Included Under This Section Work included under

this section includes the furnishing of all labor,
materials, and equipment required to remove lead-based
paint by machine sanding using a high efficiency dust
Particulate Accumulator (HEPA) vacuum system, as called
out in these specifications.

Machine Sanding Equipment

Sanders shall be of the dual action, rotary action,
orbital or straight line system type, capable of being
fitted with a high efficiency particulate accumulator
(HEPA) dust pick-up systemnm. -

Air compressors utilized to operate this equipment shall
be designed to continuously provide 90 to 110 p.s.i. or
as recommended by the manufacturer.

Execution

Sanding shall only be done on flat surfaces which allow
the HEPA dust collection system to come into tight
contact with the surface being sanded. Surfaces to be
sanded shall be wide enough to allow maximum efficiency
of the HEPA dust collection system.

All lead-based paint shall be removed down to the bare
substrate surface. In cases that some pigment may remain
embedded in wood grain and similar porus substrate, care
shall be taken to avoid damage to the substrate with the
sanding machine. If the pigment can not be removed
without damaging the substrate, Contractor shall notify
the Engineer for further instructions.

Damages Care shall be taken to protect adjacent surfaces
such as drywall, paneling, plaster, glass, etc. from
damage from machine sanding. Damages to non-protected
adjacent surfaces shall be repaired at the Contractor's
expense.



Part 1.

Part 2,

Part 3.

Part 4.

Specification C

Heat Blower Gun Removers
General

Work Covered Under Other Sections The scope of work for
providing temporary utilities, security, safety, worker

protection, cleanup and disposal of waste materials are
covered under Sections 1 through 4 of these contract
specifications.

Work Included Under This Section Work included under

this section includes the furnishing of all labor,
materials, and equipment required to remove lead-based
paint by heat, using a heat blower gun followed by
scrapping, as called out in these specifications.

Heat Blower Gun Equipment Electrically-operated, heat-

blower gun shall be a flameless electrical paint softener
type. Heat-blower shall have electronically controlled
temperature settings to allow usage below a temperature
of 700 degrees Fahrenheit. Heat-blower shall be DI type
(non-grounded) 120V, AC application. Heat-blower shall
be equipped with various nozzles to cover all common
applications {cone, fan, glass protector, spoon
reflector, etc.).

Execution

The hot air stream from the heat~blower gun shall be
directed at the painted surface and the paint allowed to
blister and soften. Considerable lead is volatilized
from lead-based paint and lead fumes are released at
approximately 700 degrees Fahrenheit. Heat-blower shall
not be operated above 700 degrees Fahrenheit and
respirator protection is required for all persons in the
work area.

Softened paint shall be removed down to the substrate
surface as completely as possible by scraping and/or
brushing. 1In cases that some pigment may remain embedded
in wood grain and similar porus substrate, care shall be
taken to avoid damage to the substrate with the scraping
or brushing. If the pigment can not be removed without
damaging the substrate, Contractor shall notify the
Engineer for further instructions.

Damages Care shall be taken to protect glass in windows
and doors, and adjacent areas from damage from thermal
stresses induced by the concentrated heat of the heat-
blower gun. Damages to non-protected glass and adjacent
areas from thermal stresses shall be repaired at the
Contractor's expense,.



Part 1.

Part 2.

2.1

Part 3.

Part 4.

Specification D

On-Site Chemical Removers

General
Work Covered Under Other Sections The scope of work for

providing temporary utilities, security, safety, worker
protection, cleanup and disposal of waste materials are
covered under Sections 1 through 4 of these contract
specifications.

Work Included Under This Section Work included under
this section includes the furnishing of all labor,

materials, and equipment required to remove lead-based
paint by scraping and/or brushing after the paint has
been softened by the application of a chemical stripping
agent, as called out in these specifications. Exterior
applications may be removed by water jet washing method
on masonry substrates only.

Chemical Stripping Removers

Chemical removers shall contain no methylene chloride
products. Chemical removers shall be compatible with,
and not harmful to the substrate that they are applied
to. Chemical removers used on masonry surfaces shall

contain anti=-stain formulation that inhibits
discoloration of stone, granite, brick and other masonry
construction. Chemical removers used on interior

surfaces shall not raise or discolor the surface being
abated.

Chemical Stripping Agent Neutralizer

Chemical stripping agent neutralizers may be used on
exterior surfaces only. Neutralizers shall be compatible
with and not harmful to the substrate that they are
applied to. Neutralizers shall be compatible with the
stripping agent that has been applied to the surface
substrate.

Execution Chemical stripping agents and neutralizers
shall be applied in accordance with the recommendations
of the manufacturer. Care must be taken to adhere to all
health/safety code and other specification section
requirements. Stripping agents shall not be allowed to
penetrate wood or other fibrous substrates. The softened
paint shall be removed by scrapping or wire brush.

Damages The Contractor shall protect adjacent areas from
damage from stripping agent during the course of work.
Damages to non-protected adjacent areas from stripping
agent shall be repaired at the Contractor's expense.



Part

Part

Part

1.

3.2

Specification E

Vacuum Blasting Removers (Full Containment)

Ge a

Work Covered Under Other Sections The scope of work for

providing temporary utilities, security, safety, worker
protection, cleanup and disposal of waste materials are
covered under Sections 1 through 4 of these contract
specifications.

Work Included Under This Section Work included under
this section includes the furnishing of all 1labor,

materials, and equipment required to remove lead-based
paint by machine blasting using a vacuum blaster with
full containment capability, as called out in these
specifications. Blasting shall not be considered for use
on wood surface.

Vacuum Blasting Equipment and Abrasive Media

Blaster shall be of full containment vacuum type,
designed in full compliance with ASME, OSHA and all codes
that govern the removal and handling of hazardous
materials. The machine shall automatically clean dust
and contaminates from the used abrasive by a dust
separator before reuse of abrasive. All machine air
filters shall be automatically cleaned during operations.
The machine shall automatically 1load the dust and
contaminates into approved disposable bags during
operations. The machine shall be equipped with brush
type blast heads for a wide range of flat, curved and
other shaped surfaces. '

Blasting media shall be non-toxic and conform to the
recommendations and specifications of the vacuum blasting
machine manufacturer.

Execution

Blasting shall be done on flat and shaped surfaces that
are compatible with the available blast heads as provided
by the equipment manufacturer. Blast heads shall come
into contact with the surfaces being blasted as to
provide m&ximum containment of dust and debris created
by the blasting operation.

All lead-based paint shall be removed down to the bare
substrate. In some cases that pigment may remain
embedded in porous materials, care shall be taken not to
damage the substrate with the blasting operation. If
pigments cannot be removed without damaging the
substrates, the Contractor shall notify the Engineer for
further instructions.



Part 4.

Blasting operations shall be performed by workers who are
properly trained in the use of the blasting equipment
being utilized.

All work shall be in compliance with this Section, and
all other applicable specification sections and all
health and safety codes.

Damages The Contractor shall protect adjacent surfaces
such as drywall, paneling, plaster, glass, etc. from
damage from blasting work. Damages to non-protected
adjacent surfaces shall be repaired at the Contractor's
expense.



Part 1.

1.1

Part 2.

ecificati

Enclosure ---- Paneling

General
Work Covered Under Other Sections The scope of work for

providing temporary utilities, security, safety, worker
protection, cleanup and disposal of waste materials are
covered under Sections 1 through 4 of these contract
specifications.

Work Included Under This Section

1.2.0 Work included under this Section includes the
furnishing of all labor, materials, and
equipment required to enclose lead-based
painted surfaces with prefinished plywood
paneling complete as called out in these
specifications.

1.2.1 Prior to the start of work, the Contractor
shall submit to the Engineer for approval,
manufacturer's descriptive literature, two (2)
12"x 12" samples of paneling and two (2) 6"
long samples of molding of each color chosen
for submittal. Submittal of samples shall be
in compliance with Specification K.

Prefinished Plywood Panel

2.1 Prefinished plywood paneling shall be 5/32 inch
thick, good (1) grade, lauan backing grade veneer,
with type II bonding glue. Surface flame spread
shall not exceed a 200 rating in accordance with
ASTM E84 or in accordance with building code
whichever is most restrictive.

2.2 Panel Finish-Nails, Putty Stick, Molding

The panel finish shall be as selected by the
Engineer from samples submitted. Nails shall be
finish type. Color of nails, putty stick and
molding shall be matched to the paneling. Molding
shall be as recommended by the manufacturer.

2.3 Adhesive Adhesive for bonding paneling to framing
or existing surfaces shall be as recommended by the
paneling manufacturer.



Part 3.

3.1

3.3

2.4

Furring Strips If furring strips are used, a system
that is enclosed at the top, bottom and sides of the

walls in addition to the placement of the strips for
enclosure installation shall be used. Adhesive
shall be applied to the top, side and bottom furring
strips prior to attaching the paneling.

Execution

1%}

ce e

Remove foreign material by wash-down with a
5% to 10% trisodium phosphate solution.
Remove loose plaster, loose paint and loose
wallpaper.

Repair damaged areas flush with existing wall
surface prior to installation of paneling.

Warning labels stating surface contains
YWLEAD-BASED PAINT" shall be affixed to the
surface prior to being enclosed. Labels shall
be 3"x5" and placed every 4' across the wall
being enclosed.

Soundness

Test for soundness of paint bond where the
condition is questionable by application of
3/8" x 3" long bead of adhesive to the face of
an 8" square of gypsum wallboard and press
wallboard square on to wall surface to be
tested. Allow setting time recommended by
adhesive manufacturer. Pull square away from
wall. Paint bond is acceptable if the paper
surface is separated from the wallboard square.

Repeat test procedure wherever wall surface is
questionable. If test fails, Contractor will
notify the Engineer for further instructions.

Paneling Installation

3.3.0

Panel shall fit as tight as possible to
adjacent surfaces (zero clearance). Each panel
shall be fitted before applying adhesive.

The adhesive shall be applied in a 3/8 inch
diameter bead at 16 inch o.c or on all framing
and continuous 1/2 inch from edges. One bead
shall be installed at each abutting edge.



Press panel firmly into contact with adhesive.
Nail top, bottom and side edges at 6 inch o.c
Caulk or seal around perimeter of each panel
with an approved caulk or sealant.

Nails used to install paneling over existing
wall surfacing shall be sized to penetrate a
minimum of 7/8 inch into the existing wall
surfacing.

Molding shall be installed with mitered, tight,
smooth corners.

Penetrations made in paneling to accommodate
electrical receptacles, switches, light
fixtures, etc. shall be sealed continuous with
a non-hardening caulk or sealer. Penetrations
shall be slightly larger then the existing
opening to allow for a tight seal to the
existing wall surfacing.



Part 1.

1.2

Part 2.

2.1

Specification G1
Enclosure of Exterior Substrate

General
Work Covered Under Other Sections The scope of work for

providing temporary utilities, security, safety, worker
protection, cleanup and disposal of waste materials are
covered under Sections 1 through 4 of these contract
specifications.

Work Included Under This Section Work included under

this Section includes the furnishing of all labor,
materials and equipment required to enclose lead-based
painted exterior surfaces complete, as called out in
these specifications.

Enclosure Systems

Composite Enclosure Systems shall be long lasting and
demonstrate resistance to moisture, mildew, abrasion,
chemicals, absorption-freeze and impact. Composite
enclosure systems shall be of reinforcing mesh type that
allow for thermal expansion and contraction without
cracking, peeling or spalling. Composite systems shall
have a mechanically fastened reinforcing mesh set in a
adhesive base coat with final application of a finish
coat. Composite systems that include insulation board
are acceptable. Composite enclosures shall be installed
to the substrate in a continuous system as to completely
enclose the lead-based painted substrate that they are
applied to. Composite systems shall be fire resistant
to produce a flame spread of no more then 10 and smoke
development of no more the 5 in accordance with the
modified ASTM E-108 Fire Test or local code, whichever
is most restrictive.

Fabricated Enclosure Systems shall be of aluminum, vinyl
or wood enclosure systems. Fabricated systems shall be
long lasting and demonstrate resistance to moisture,
mildew, abrasion, chemicals, absorption-freeze and
impact. Fabricated systems shall allow for thermal
expansion and contraction without cracking, peeling or
buckling. Fabricated systems shall be installed on a
furring system that is enclosed at top, bottom and sides
as to form a tight enclosure to contain lead-based paint
flakes and dust completely. Fabricated systems shall
consist of furring with mechanically attached sheeting.
Sheeting joints are to be sealed by tapping. The
sheeting system shall provide a vapor barrier to prevent
a dewpoint condition behind the sheeting. Finally the
system shall be sided with aluminum, vinyl or wocod.
Exterior trim such as soffits, fascia window and door
trim shall be completely enclosed with mechanically



Part 3.

Part 4.

fastened aluminum, vinyl or wood and sealed with an
approved caulk or sealer to completely contain lead-based
paint flakes or dust.

Enclosure systems shall be submitted to the Engineer for
approval in accordance with Specification K.

Warning labels stating surface contains"LEAD~BASED PAINT"
shall be affixed to the surface prior to being enclosed.
Labels shall be 3"x5" and placed every 4' across the wall
and at the bottom and top of the wall being enclosed.

Execution

Enclosure systems shall be installed in compliance with
the manufacturer's recommendations.

Composite enclosure systems shall be installed only to
flat substrate of good structural integrity such as
masonry, concrete, stucco etc.

Fabricated enclosure systems may be installed to
irreqular as well as flat substrate. Irregular substrates
are shingle, lap joint, formstone etc.

Care shall be taken to comply with the General
Conditions, Part 8 20,21 and Section I - Set Up
Procedures, Section II - Worker Protection, Section III -
Cleanup Procedures and Section IV - Disposal of Waste
Materials.

Damages The Contractor shall exercise care as to protect
adjacent areas or elements from damage caused by this
work. Damages to non-protected areas or elements or from
lack of care shall be repaired or replaced at the
Contractor's expense.



1.0 Set-Up Procedures for Abatement

1.1

1.2

1.5

Safety Guidelines: Shut down or alter all electrical
power sources and mechanical ventilation systems to
affected areas prior to containment. Institute controls
to avoid electric shock to workers in the control area.
The Contractor shall abide by OSHA regulations contained
in 29 CFR 1910.1025 which are included in the instruction
to bidders.

Isclation of Work Area: Prior to the preparation of a

dwelling for abatement, the contracts shall place warning
signs immediately outside all entering and exits to the
dwelling. Signage shall be labeled "CAUTION LEAD HAZARD,
KEEP OUT" and be in bold letters at least 2 inches high.
Signage shall also state the address of the dwelling
being abated and date the abatement will commence.
Signage shall be posted at least three (3) days prior to
the commencement of abatement and shall remain until the
work has been accepted by the Engineer. Signs stating
that no smoking, eating or drinking in the work area
shall also be posted.

Access to Units:; The Contractor will not allow anyone
access to the dwelling unless they have successfully
passed the Lead Paint and Health and Safety Training
Course (See Section 2.1) and have been fitted and wearing
a properly fitted respirator unless stated otherwise by
the Engineer.

tective o) : Furnish personnel exposed to
airborne concentrations of lead dust with disposable
protective whole body clothing, head coverings, gloves
and foot coverings. Furnish disposable plastic or rubber
gloves to protect hands for use during abatement methods
requiring such. Cloth gloves may be worn inside the
plastic or rubber gloves for comfort, but shall not be
used alone. Use tape to secure sleeves at the wrists
and to secure foot coverings at the ankles.

Work Clothing: Cloth work clothes may be work under the
disposable protective coveralls. Cool vest for workers
are recommended for use in temperatures above 100
degrees.

Pre-Cleaning of Housing Unit: The Contractor shall pre-

clean all surfaces with a HEPA vacuum and remove any
furniture, curtains, carpet or other moveable objects.
All debris gathered during this

cleanup shall be disposed of in accordance with sections
3.6 and 3.7 of the contract documents.



SECTION I

SET UP PROCEDURES FOR ABATEMENT



7 . Preparation of Interior Work Area: The contractor shall

1.9

1.10

seal off all critical barriers including doors, vents,
HVAC units, windows, drains and plumbing to the house
with 2 layers of 6 mil plastic. One layer of 6 mil
plastic shall be applied to the floor and any walls not
being abated. Tread guards on plasticized stairways
should be added to prevent slipping. Plastic shall be
installed with 2" duct tape, spray adhesive and
industrial size staples. All joints must be taped. Any
remaining immovable objects such as cabinets, appliances,
etc. shall be covered with one layer of plastic and have
joints taped.

Preparation of Exterior Work Area: The contractor shall
place 6 mil plastic on the ground extending out from the
foundation at least 5 feet and an additional 3 feet per
story to a maximum of 20 feet. The plastic shall be
secured at the foundation by placing weights on the
plastic. The edge of the plastic shall be elevated at
both ends to trap all water and debris. All exterior
doors and windows on any exterior wall that is being
abated shall be covered with plastic. All shrubs and
bushes shall be covered to prevent damages from liquid
waste or dust.

¢ All entrances or doorways leading
to and from the work area shall be controlled with a
three (3) stage airlock. The airlock shall be comprised
of one sheet of plastic taped and stapled on all four
sides of the opening. This sheet shall then be split to
allow passage through the entrance. Two sheets of
plastic, one on each side of the split plastic sheet,
shall be taped and stapled to the top of the opening and
will hang down and fully cover the opening on both sides.
The airlock shall be braced by wood or PVC. Airlocks
shall also be constructed inside the building between
rooms that are being abated and rooms that are not being
abated.

Change Rooms: A decontamination area that is adjacent
and connected +to the abatement area for the
decontamination of workers contaminated with lead shall
be constructed. The decontamination shall consist of an
equipment room, shower area, and clean room in series.
Ensure that employees enter and exit the regulated area
through the three (3) stage airlock decontamination area.
A temporary unit shall provide for a separate
decontamination locker room and a clean locker room for
personnel required to wear whole body protective
clothing. Provide two separate lockers for each lead
worker, one in each locker room. Street clothing and
street shoes are to be stored in the clean locker.

While still wearing respirators at the boundary of the
lead work area HEPA vacuum and remove disposal protective



clothing seal in impermeable bags or containers for
disposal. Do not remove disposable protective clothing
in the decontamination locker room. Remove cloth work
clothing and respirators in the decontamination room.
Tag and bag cloth work clothes for laundering and keep
work shoes in the decontamination locker. Do not wear
work clothing between home and work. Locate showers if
required or wash facilities between the decontamination
locker room and the clean locker room and require that
all employees shower before changing into street clothes.
Shower waste water shall be handled and disposed of as
lead-contaminated material or shall be filtered through
a final filter of at 1least 0.5 micron particle size
collection capability before disposal into the sanitary
sewer system. Handle and dispose of filters as lead-
contaminated material. Clean lead contaminated work
clothing in accordance with 29 CFR 1910.1025. Change
rooms shall be physically attached to the lead control
area. (See Section 2.5 through 2.6 of the contract
documents for filter information)

Eye Protection: Furnish goggles to personnel engaged in
lead operations when the use of a full face respirator
is not required.



Part 1.

1.1

Part 2.

e
Enclosure ---- Gypsum Wallboard

General
Work Covered Under Other Sections The scope of work for

providing temporary utilities, security, safety, worker
protection, cleanup and disposal of waste materials are
covered under Sections 1 through 4 of these contract
specifications.

Work Included Under This Section Work included under
this Section includes the furnishing of all labor,
materials and equipment required to enclose lead-based
painted surfaces with gypsum wallboard complete, as
called out in these specifications.

ate

Gypsum Wallboard Gypsum wallboard shall be in accordance
with ASTM C36-70 or Federal Specification

SS~L-~30C, Type II1I, Grade R, Class I and shall be 1/2
inch thick.

0lding-Bead

2.2.0 Corner bead shall be U.S. Gypsum No. 101 dura-
bead or equal.

2.2.1 Casing bead shall be U.S. Gypsum No. 200A metal
trim or equal.

2.2.2 Molding shall be installed with formed,
mitered, tight and smooth corners and splices.

Adhesive Adhesive for bonding wallboards to framing or
to existing surfaces shall be as recommended by the
wallboard manufacturer.

Nails Nails shall not be used.

Screws Screws shall be self~-tapping, bugle-head for use
with power driven screwdrivers. Type S, 1" long, shall
be used to fasten wallboard to sheet metal. Type W, 1
1/4" long shall be used to fasten wallboard to wood.
Type G, 1 1/2" long shall be used to fasten wallboard to
wallboard. Type G, 1 1/2" long shall be used to fasten
wallboard to an existing plaster wall and shall be
penetrated into framing a minimum of 5/8 inch.



Furring Strips If furring strips are used, a system that
is enclosed at the top, bottom and sides of the walls in
addition to the placement of the strips for enclosure
installation shall be used. Adhesive shall be applied
to the top, side and bottom furring strips prior to
attaching the paneling.

Joint Materials

2.7.0 Joint tape shall be perforated type or in
accordance with ASTM C475~70 or FS SS~-J-570A,
Type II.

2.7.1 Joint compound shall be in accordance with ASTM

C475 or FS §S-J-570, Type I, or equal.

Laminating Adhesive Laminating adhesive shall be in
accordance with wallboard manufacturer's recommendation
or ASTM C557-67.

Execution
Surface Preparation

3.1.0 Remove foreign material by wash~down with a 5%
to 10% high phosphate solution. Remove loose
plaster, loose paint and loose wallpaper.

J.1.1 Repair damaged areas larger 3"x3" flush with
existing wall surface prior to installation of
gypsum wallboard.

3.1.2 Wallboard shall be conditioned prior to
application by storing in the room in which
wallboard is to be applied no less than 24
hours before wallboard is installed.

3.1.3 Warning labels stating surface contains
WLEAD-BASED PAINT" shall be affixed to the
surface prior to being enclosed. Labels shall
be 3"x5" and placed every 4' across the wall
being enclosed.

Test for Socundness

3.2.1 Test for soundness of paint bond where the
condition is questionable by application of
3/8" x 3" long bead of adhesive to the face of
an 8" square of gypsum wallboard and press
wallboard square on to wall surface to be
tested. Allow setting time recommended by
adhesive manufacturer. Pull square away from
wall. Paint bond is acceptable if the paper
surface is separated from the wallboard square.



3.4

3.2.2 Repeat test procedure wherever wall surface is
questionable.

3.2.3 If the test fails, Contractor shall notify the
Engineer for further instruction.

Wa oard Instal ion

3.3.0 Wallboards shall be used in maximum lengths to
minimize end joints. End joints shall be
staggered and located as far as possible from
wall and ceiling centers. Each sheet of
wallboard shall be fitted before applying
adhesive.

3.3.1 Adhesive bead shall be applied as a 3/8"
diameter bead and installed at 16" o.c or on
all framing. Secure all ends and abutting
edges by application of a 3/8" diameter bead,
continuous 1/2" in from ends and abutting
edges.

3.3.2 Press wallboard firmly into contact with
adhesive. Screw top, bottom and side edges at
8 inch o.c.

3.3.3 Penetrations made in wallboard to accommodate
electrical receptacles, switches, light
fixtures, etc. shall be sealed continuous with
a non-hardening caulk or sealer. Penetrations
shall not be smaller than those in existing
wall surfacing to allow a tight seal to the
existing surfacing.

Joint Treatment

3.4.0 V-grooves formed by abutting rounded edges of
wallboard shall be filled with prefill joint
compound. Permit prefill joint compound to
harden prior to application of tape.

3.4.1 A thin uniform layer of joint compound shall
be applied to all joints and angles that are
to be reinforced and reinforcing tape applied
immediately. Apply a skim coat immediately
following tape embedment.

3.4.2 Fastener depressions shall be filled level with
the wallboard surface by three separate
applications of joint compound.



Two finish fill coats shall be applied and
adequate time shall be allowed for drying
between coats. Light sanding shall be done
between coats to provide a smooth surface
before application of second coat.

All joint compound surfaces shall be sanded to
provide a flat smooth surface ready for
decorative painting. '



PART IV.

Disposal of Waste Material:

The Contractor shall contact the regional EPA, state, and
local authorities to determine lead-based paint debris
disposal requirements. The requirements of Resource
Conservation and Recovery Act (RCRA) shall be complied
with as well as applicable state solid waste plan
requirements. The Engineer will supply the Contractor
with the addresses of the appropriate regulatory
agencies. This does not relive the Contractor of the
responsibility of contacting an appropriate regulatory
agent. During the actual abatement, the Contractor shall
not leave debris in the yard or nearby property,
incinerate debris, dump waste by the reocad or in an
unauthorized dumpster, or introduce lead-contaminated
water into storm (will not be flushed down yard inlet or
street drain) or sanitary sewers (will not be flushed
down toilet or other household drain).

Testing on lead-based paint abatement waste materials by
use of the EPA toxicity test will be completed by the
Engineer and results supplied to the Contractor.

The following materials will be tested to determine
whether or not they are hazardous:

1. paint chips (having a lead concentration more
than 1% is considered hazard.)

2. waste water
3. dust from HEPA filters and from damp sweeping
4, woodwork, plaster, windows, doors, and other

components removed from building

5. plastic sheets, duct tape, or tape used to
cover floors and other services during the
lead~-based paint removal

6. solvents and caustics used during the stripping
process
7. liquid waste, such as wash water used to

decontaminate wood after solvents have been
used, and liquid waste from exterior water
blasting -

8. rags, sponges, mops, HEPA filters, respirator
cartridges, scrapers, and other materials using
for testing, abatement, and clean up

9. disposable work clothes and respirator filters
10. any other items contaminated with lead-based
paint

Non-Hazardous Solid Waste (as determined by testing)

The Contractor shall place lead-based paint chips,
debris, and lead dust in double (4-mil) or single (6-mil)
polyethylene bags that are air-tight and puncture-
resistant. Pieces of wood or other types of substrates



SECTION IV
DISPOSAL OF WASTE MATERIALS



Part 1.

Part 2.

Part 3.

Part 4.

Chemical Removers =---- Off-Site Stripping

General

Work Covered Under Other Sections The scope of work for
providing temporary utilities, security, safety, worker

protection, cleanup and disposal of waste materials are
covered under Sections 1 through 4 of these contract
specifications.,

Work Included Under This Section Work included under

this Section includes the furnishing of all labor,
materials and equipment required to remove and transport
lead-based painted elements to a off-site location,
remove lead-based paint by chemical stripping, return
elements to the job site and reinstall complete as called
out in these specifications. All substrate shall be
marked in order to insure proper reinstallation.

Chemical Stripping Removers Chemical removers shall

contain no methylene chloride products. Chemical
removers shall be compatible with and not harmful to the
substrate that they are applied to. Chemical removers
used on wood substrate shall be of a product that will
not raise or discolor wood grain.

Execution

Extreme care shall be taken to remove elements to be
taken off-site as not to damage or cause harm to those
elements. Elements must be marked and identified using
an inconspicuous engraving. Hardware associated with an
element shall be bagged and marked as to which element
the hardware is associated with. If needed, hardware
shall be chemically stripped, cleaned or reconditioned
as required.

Chemical stripping agents shall be applied and the lead-
based paint removed in accordance with the
recommendations of the manufacturer. Stripping agents
shall not be allow to penetrate wood or other fibrous
substrates.

Care must be taken to adhere to all health/safety code
and other specification section requirement that apply
to the job site area.

Damages The Contractor shall protect the elements that
are removed and adjacent areas from damage from removal
and reinstallation of those elements. Damages due to
non-protection or lack of care shall be repaired or
replaced at the Contractor's expense.



Specification I

Removal and Replacement of Lead-Based Painted Substrates

Part 1.

1.1

bPart 2.

Part 4.

General

Work Covered Under Other Sections The scope of work for
providing temporary utilities, security, safety, worker
protection, cleanup and disposal of waste materials are
covered under Sections 1 through 4 of these contract
specifications.

Work Included Under This Section Work included under

this Section includes the furnishing of all labor,
materials and equipment required to remove and replace
lead-based painted substrates complete, as called out in
these specifications.

Materials All substrates that are removed for
replacement shall be replaced with material of the same
or better quality. Substrates shall include but not be
limited to doors, windows, moldings, casements, mantles,
trims, baseboards and associated hardware and fasteners.

Ex ion

Care shall be taken to avoid damage to adjacent areas
during the removal of substrates to be replaced.

Substrates that are removed for replacement shall be
wrapped and stored for disposal, or disposed of in
accordance with the applicable codes and sections of this
specification.

Damages The Contractor shall protect areas adjacent to
substrates that are removed for replacement from damage
caused by this work. Damages to non-protected areas or
from lack of care shall be repaired or replaced at the
Contractor's expense.



Part 1.

Part 2.

Part 3.

Specification J

Encapsulation =---- Flexible Wall Covering

General
Work Covered Under Other Sections The scope of work for

providing temporary utilities, security, safety, worker
protection, cleanup and disposal of waste materials are
covered under Sections 1 through 4 of these contract
specifications.

Work Included Under This Section

1.2.0 Work included under this Section includes the
furnishing of all 1labor, materials and
equipment required to encapsulate lead-based
painted surfaces with a flexible wall covering
system complete, as called out in these
specifications.

1.2.1 Prior to the start of work, the Contractor
shall submit to the Engineer for his approval,
manufacturer's descriptive literature, two (2)
5 1/2" x 8" samples of wall covering system and
two (2) samples showing neutral colors.
Submittal of samples shall be in compliance
with Specification Section K.

Materials

The wall covering shall be a reinforced fiber type. The
wallcovering system shall form a secure bond with the
substrate and be resistant to joint peeling and the
formation of mold. The wallcovering system shall form
a seal over the substrate to which it is applied and not
allow the passage of substrate dust into the 1living
environment.

Execution
Surface Preparation

3.1.0 Remove foreign material by wash-down with a 5%
to 10% trisodium phosphate solution. Remove
loose plaster, loose paint and loose wallpaper.

3.1.1 Repair damaged areas larger flush with existing
wall surface prior to installation of
wallcovering systems.



3.2 Test for Soundness

3.2.1 Test for soundness of paint bond where the
condition is questionable by application of
3/8" x 3" long bead of adhesive to the face of
an 8" square of gypsum wallboard and press
wallboard square on to wall surface to be
tested. Allow setting time recommended by
adhesive manufacturer. Pull square away from
wall. Paint bond is acceptable if the paper
surface is separated from the wallboard square.

3.2.2 Repeat test procedure wherever wall surface is
questionable.
3.3 Wallcovering Installation The wall covering shall be

installed in accordance with the manufacturer's
recommendations.



Part 1.

Part

Part

Submittal Approval by Engineer

General

Work Covered Under Other Sections The scope of work for
providing temporary utilities, security, safety, worker
protection, cleanup and disposal of waste materials are
covered under Sections 1 through 4 of these contract
specifications.

Work Included Under This Section Work included under
this Section includes the submission of product data and

samples that require the approval of the Engineer before
being incorporated into the project.

Description

Submit to the Engineer product data and samples required
by the specification sections.

Product data shall be manufacturer's catalog sheets,
brochures, diagrams, schedules, performance charts,
illustrations, material safety data sheets (MSDS) and
other standard descriptive data. Submittal data shall
be c¢learly marked to identify pertinent materials,
products or models and show performance characteristics
and capacities.

Samples shall be of sufficient size and quantity to
clearly illustrate the functional characteristics of the
product or material with integrally related parts and
attachment devices.

Contractor's Responsibiliti

Review product data and samples prior to submission to
the Engineer. Submitted material must bear a statement
of Contractor's review.

Exanmple: This submission has been reviewed and
submitted in accordance with the General Conditions
and Section K of the Contract Specifications.

Signed Date
(Contractor's name, address, etc.)

Coordinate each submittal with requirements of work and
of Contract Documents.

Contractor's responsibility for errors and omissions in
submittals is not relieved by the Engineer's review of
submittals.



Part 4.

Part 5.

Contractor's responsibility for deviations in submittals
from requirements of contract documents is not relieved
by the Engineer's review of submittals, unless the
Engineer gives written acceptance of specific deviations.

Notify the Engineer in writing at the time of submission
of deviations in submittals from requirements of the
contract documents.

Begin no work which requires submittal for approval until
the Engineer has "approved" or "approved as noted" the
submittal.

Submission Reguirements

Schedule submissions at least 10 days before dates
reviewed submittals will be needed by the Contractor.

Unless otherwise specified in product specification
sections, submit four (4) copies of manufacturer's
descriptive data for materials, equipment, etc., showing
information as required until final approval is obtained
from the Engineer.

Samples shall be marked, tagged or otherwise properly
identified with the name of the Contractor, the name of
the project, the purpose for which the samples are
submitted, and the date.

Samples shall be accompanied by a letter of transmittal
containing information similar to part 4.3 together with
the specification paragraph number for identification of
each item.

Submittals shall provide a blank space 4 inch by 4 inch
for the Engineer's review comments.

Resubmission Requirements Resubmission of "rejected" or
"revise and resubmit" submittals shall be accomplished

within 10 days of such comment by the Engineer.



Specification L

Operating Procedures for the Uses of Negative Pressure Systenms
for Lead-Based Paint Abatement

L.1 Introduction

This specification provides guidelines for the use of negative
pressure systems in removing 1lead containing materials from
buildings. A negative pressure system is one in which static
pressure in an enclosed work area is lower than that of the
environment outside the containment barriers.

The pressure gradient is maintained by moving air from the work
area to the environment outside the area via powered exhaust
equipment at a rate that will support the desired air flow and
pressure differential. Thus, the air moves into the work area
through designated access spaces and any other barrier openings.
Exhaust air is filtered by a high-efficiency particulate air (HEPA)
filter to remove lead particles.

The use of negative pressure lead removal protects against large-
scale release of particles to the surrounding area in case of a
breach in the containment barrier. A negative pressure system also
can reduce the concentration of airborne lead in the work area by
increasing the dilution ventilation rate (i.e., diluting
contaminated air in the work area with uncontaminated air from
outside) and exhausting contaminated air through HEPA filters. The
circulation of fresh air through the work area reportedly also
improves worker comfort, which may aid the removal process by
increasing job productivity.

L.2 Materials and Equipment
L.2.1 The Portable, HEPA-Filtered, Powered Exhaust Unit

The exhaust unit establishes lower pressure inside than outside the
enclosed work area during lead abatement. Basically, a unit (see
Figure L-1) consists of a cabinet with an opening at each end, one
for air intake and one for exhaust. A fan and a series of filters
are arranged inside the cabinet between the openings. The fan
draws contaminated air through the intake and filters and
discharges clean air through the exhaust.

Portable exhaust units used for negative pressure systems in lead
abatement projects should meet the following specifications.

L.2.1.1 Structural Specifications

The cabinet should be ruggedly constructed and made of durable
materials to withstand damage from rough handling and
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Figure L-1 An example of a HEPA~-filtered exhaust
unit. This scheme is one of several possible designs.

transportation. The width of the cabinet should be less than 30
inches to fit through standard-size doorways. The cabinet must be
appropriately sealed to prevent lead containing dust from being
emitted during use, transport, or maintenance. There should be
easy access to all air filters from the intake end, and the filters
must be easy to replace. The unit should be mounted on casters or

wheels so it can be easily moved. It should be accessible for easy
cleaning.

L.2.1.2 echanij ecifijcati
L.2.1.2.1 Fans

The fan for each unit should be sized to draw a desired air flow
through the filters in the unit at a specified static pressure
drop. .mhe unit should have an air-~handling capacity of 1,000 to

2,000 ft:/mln (under ¥Yclean" filter conditions). The fan should be
of the centrifugal type.



For large-scale abatement projects, where the use of a larger
capacity, specially designed exhaust system may be more practical
than several smaller units, the fan should be appropriately sized
according to the proper 1load capacity established for the-
application, i.e.,

Total ftf/min (load) = Volume of air in £ft3 x air changes/hour

60 min/hour

Smaller-capacity units (e.g., 1,000 £t3/min) equipped with
appropriately sized fans and filters may be used to ventilate
smaller work areas. The desired air flow could be achieved with
several units.

L.2.1.2.2 Filters

The final filter must be the HEPA type. Each filter should have
a standard nominal rating of at least 1,100 ft,/mln with a maximum
pressure drop of 1 inch H,0 clean re51stance. The filter media
(folded into closely pleated panels) must be completely sealed on
all edges with a structurally rigid frame and cross-braced as
required. The exact dimensions of the filter should correspond
with the dimensions of the filter housing inside the cabinet or the
dimensions of the filter-holding frame. The recommended standard
size HEPA filter is 24 inches high with 24 inches wide x 11-1/2
inches deep. The overall dimensions and squareness should be
within 1/8 inch.

A continuous rubber gasket must be located between the filter and
the filter housing to form a tight seal. The gasket material
should be 1/4 inch thick and 3/4 inch wide.

Each filter should be individually tested and certified by the
manufacturer to have an efficiency of not less than 99.97 percent
when challenged with 0.3-um dioctylphthalate (DOP) particles.
Testing should be in accordance Military Standard Number 282 and
Army Instruction Manual 136-300~175A. Each filter should bear a
UL586 label to indicate ability to perform under specified
conditions.

Each filter should be marked with the name of the manufacturer,
serial number, air flow rating, efficiency and resistance, and the
direction of test air flow.

Prefilters, which protect the final filter by removing the larger
particles, are recommended to prolong the operating life of the
HEPA filter. Prefilters prevent the premature loading of the HEPA
filter. They can also save energy and cost. One (minimum) or two
(preferred) stages of prefiltration may be used. The first-stage
prefilter should be a low-efficiency type (e.g., for particles 10
um and larger). The second-stage (or intermediate) filter should
have a medium efficiency (e.g., effective for particles down to 5
um) . Various types of filters and filter media for prefiltration



applications are available from many manufacturers. Prefilters and
intermediate filters should be installed either on or in the intake
grid of the unit and held in place with special housings or clamps.

L.2.1.2.3 Instrumentation

Each unit should be equipped with a Magnehelic gauge or manometer
to measure the pressure drop across the filters and indicate when
filters have become loaded and need to be changed. The static
pressure across the filters (resistance) increases as they become
loaded with dust, affecting the ability of the unit to move air at
its rated capacity.

L.2.1.3 Electrical
L.2.1.3.1 General

The electrical system should have a remote fuse disconnect. The
fan motor should be totally enclosed, fan-cooled, and the
nonoverloading type. The unit must use a standard 115-V, single-
phase, 60-cycle service. All electrical components must be
approved by the National Electrical Manufacturers Association
(NEMA) and Underwriter's Laboratories (UL).

L.2.1.3.2 Fans

The motor, fan, fan housing, and cabinet should be grounded. The
unit should have an electrical (or mechanical) lockout to prevent
the fan from operating without a HEPA filter.

L.2.1.3.3 Instrumentation

An automatic shutdown system that would stop the fan in the event
of a major rupture in the HEPA filter or blocked air discharge is
recommended. Optional warning lights are recommended to indicate
normal operation, too high of a pressure drop across the filters
(i.e., filter overloading), and too low of a pressure drop (i.e.,
major rupture in HEPA filter or obstructed discharge). Other
optional instruments include a timer and automatic shut-off and an
elapsed time meter to show the total accumulated hours of
operation.

L.3 Setup and Use of a Negative Pressure System
L.3.1 Preparation of the Work Area
L.3.1.1 Determining the Ventilation Requirements for a Work Area

Experience with negative pressure systems on lead abatement
projects indicates a recommended rate of one air change every 15
minutes. The volume (in ft3) of the work area is (in ftf/min) for
the work area 1is determined by dividing this volume by the
recommended air change rate (i.e., one air change every 15
minutes).*



Total ftf/min = Volume of work area (in ft3)/15 min

The number of units needed for the application is determined by
dividing the total ft/mln by the rated capacity of the exhaust
unit.

Number of units needed = [Total ft?/min]/[Capacity of unit (in ft3]

L.3.1.2 ocatjon of Exhaust Units

The exhaust unit(s) should be located so that makeup air enters the
work area primarily through the decontamination facility and
traverses the work area as much as possible. This may be
accomplished by positioning the exhaust unit(s) at a maximum
distance from the worker access opening or other makeup air
sources.

Wherever practical, work area exhaust units can be located on the
floor in or near unused doorways or windows. The end of the unit
or its exhaust duct should be placed through an opening in the
plastic barrier or wall covering. The plastic around the unit or
duct should then be sealed with tape.

Each unit must have temporary electrical power (115V AC). If
necessary, three-wire extension cords can supply power to a unit.
The cords must be in continuous lengths (without splice), in good
condition, and should not be more than 100 feet long. They must
not be fastened with staples, hung from nails, or suspended by
wire. Extension cords should be suspended off the floor and out
of workers' way to protect the cords from damage from traffic,
sharp objects, and pinching.

Whenever possible, exhaust units should be vented to the outside
of the building. This may involve the use of additional lengths
of flexible or rigid duct connected to the air outlet and routed
to the nearest outside opening. Windowpanes may have to be removed
temporarily.

If exhaust air cannot be vented to the outside of the building or
if cold temperatures necessitate measures to conserve heat and
minimize c¢old air infiltration, filtered air that has been
exhausted through the barrier may be recirculated into an adjacent
area. However, this is not recommended.

Additional makeup air may be necessary to avoid creating too high
of a pressure differential, which could cause the plastic coverings
and temporary barriers to "blow in." Additional makeup air also
may be needed to move air most effectively through the work area.
Supplemental makeup air inlets may be made by making openings in
the plastic sheeting that allow air from outside the building into
the work area. Auxiliary makeup air inlets should be as far as
possible from the exhaust unit(s) (e.g., on an opposite wall), off
the floor (preferably near the ceiling), and away from barriers



that separate the work area from occupied clean areas. They should
be resealed whenever the negative pressure system is turned off
after removal has started. Because the pressure differential (and
ultimately the effectiveness of the system) is affected by the
adequacy of makeup air, the number of auxiliary air inlets should
be kept to a minimum to maintain negative pressure. Figure L-2
presents examples of negative pressure systems denoting the
location of HEPA-filtered exhaust units and the direction of air
flow. ‘

L.3.2 Use of the Negative Pressure System
L.3.2.1 Testing the Systen

The negative pressure system should be tested before any lead
containing substrate is wetted, removed, or abated. After the work
area has been prepared, the decontamination facility set up, and
the exhaust unit(s) installed, the unit(s) should be started (one
at a time). Observe the barriers and plastic sheeting. The
plastic curtains of the decontamination facility should move
slightly in toward the work area. The use of ventilation smoke
tubes and a rubber bulb is another easy and inexpensive way to
visually check system performance and direction of air flow through
openings in the barrier. Another test is to use a Magnehelic gauge
(or other instrument) to measure the static pressure differential
across the barrier. The measuring device must be sensitive enough
to detect a relatively low pressure drop. A Magnehelic gauge with
a scale of 0 to 0.25 or 0.50 inch of H,0 and 0.005 or 0.01 inch
graduations is generally adequate. The pressure drop across the
barrier is measured from the outside by punching a small hole in
the plastic barrier and inserting one end of a piece of rubber or
Tygon tubing. The other end of the tubing is connected to the "low
pressure" top of the instrument. The "high pressure" tap must be
open to the atmosphere. The pressure is read directly from the
scale. After the test is completed, the hole in the barrier must
be patched.

The HEPA filter should be replaced if prefilter and/or intermediate
filter replacement does not restore the pressure drop across the
filters to its original clean resistance reading or if the HEPA
filter becomes damaged. The exhaust unit is shut off to replace
the HEPA filter, which requires removing the prefilter first, then
opening the intake grill of filter access, and finally removing the
HEPA filter from the unit. Used HEPA filters should be placed in
a sellable plastic bag (appropriately labeled) and disposed of as
lead waste. A new HEPA filter (structurally identical to the
original filter) should then be installed. The intake grill and
intermediate filter should be put back in place, the unit turned
on, and the prefilter positioned on the intake grill. Whenever the
HEPA filter is replaced, the prefilter and intermediate filter
should also be replaced.
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When several exhaust units are used to ventilate a work area, any
air movement through an inactive unit during the HEPA filter
replacement will be into the work area. Thus, the risk of lead
dust released to the outside environment is controlled.

Any filters used in the system may be replaced more frequently than
the pressure drop across the filters indicates is necessary.
Prefilters, for example, may be replaced two to four times a day
or when accumulations of particulate matter become visible.
Intermediate filters must be replaced once every day or so, and the
HEPA filter may be replaced at the beginning of each new project.
(Used HEPA filters must be disposed of as lead containing waste.)
Conditions in the work area dictate the frequency of filter
changes. In a work area where fiber release is effectively
controlled by thorough wetting and good work practices, fewer
filter changes may be required than in work areas where the removal
process is not well controlled. It should also be noted that the
collection efficiency of a filter generally improves as particulate
accumulates on it. Thus, filters can be used effectively until
resistance (as a result of excessive particulate loading)
diminishes the exhaust capacity of the unit.

L.3.2.3 Dismantling the System

When a final inspection and the results of final air tests indicate
that the area has been decontaminated, all filters of the exhaust
units should be removed and disposed of properly and the units shut
off. The remaining barriers between contaminated and clean areas
and all seals on openings into the work area and fixtures may be
removed and disposed of as contaminated waste. A final check
should be made to be sure that no dust or debris remain on surfaces
as a result of dismantling operations.



1.

GENERAL CONDITIONS FOR ALL WORK

Scope of Services: The Engineer employs the Contractor to
make renovation improvements for lead-based paint abatement
upon premises known as
The Contractor shall perform all of the services and furnlsh
all the material and equipment necessary to make and/or
construct the improvements set forth in the Plans and
Specifications, which are attached and made a part by this
reference.

Indemnification: Contractor agrees to indemnify, defend, and
hold Engineer harmless from any and all claims, liabilities,
obligations, governmental penalties, fines, and causes of
action of whatsoever nature, including injury to or death of
any person or damage to or destruction of any property, or
court costs or attorney's fees resulting from any and all
negligent acts or omissions of Contractor or any Subcontractor
to this Agreement or any of their respective Directors,
Officers, Partners, Principals, Employees or Agents. Neither
this Agreement nor any Subcontract will create any contractual
relationship between any Subcontractor and Engineer, nor any
liability of Engineer to any Subcontractor.

Time for Bid and Time for Completion: The bid must be
received by the Engineer no later than P.M. on
, 19 . The bid will be delivered to

. The bid shall bear the address
of the structure to be renovated. The Contractor will be
notified by the Engineer of the acceptance or rejection of the
bid within 10 days from the date of receipt. If the
Contractor is not so notified, the bid can be withdrawn. If
accepted, the Contractor shall not commence any work until
receipt of final approval of the bid, a Written Notice To
Proceed and the completion of a medical examination, blood
test and successful completion of the worker protection
training course for all employees working on the project. The
Contractor will then commence work within 5 days after
issuance of the Notice to Proceed. The Contractor shall
satisfactorily complete all work under this contract within
30 days after the issuance of the Notice to Proceed by the
Engineer. If the work is not completed by the specified
completion date, the Contractor will be assessed $300.00 per
day per dwelling unit in liquidated damages.
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11.

Equal Employment and Federal Labor Standards: The Contractor

will not discriminate against any employee or applicant for
employment because of race, creed, color or national origin.
The Contractor shall abide by Federal, State and 1local
regulations pertaining to Equal Employment as set forth in
Executive Order 11246 and by the rules, regulations, and
orders of the Secretary of Labor and the Secretary of Housing
& Urban Development. In addition, the Contractor certifies
that he will abide by the terms and conditions of Title VI of
the Civil Rights Act of 1964, Title VIII of the Civil Rights
Act of 1968, and all other applicable non-discrimination rules
for legislation.

Insurance: The Contractor shall furnish evidence of
comprehensive public liability insurance coverage protecting
the Engineer for not less than $500,000.00 per
person/$500,000.00 per accident, and property damage insurance
coverage for not less than $500,000.00 for any one accident
arising from work performed by the Contractor, any of his
subcontractors, or any direct or indirect employee of either
of them. Contractor shall also provide automobile liability
in the amount of $500,000 per occurance.  Evidence of
insurance or other coverage required by local laws governing
Workmen's Compensation will also be provided by the
Contractor,

Assignment of Contract: The Contractor shall not assign the
Contract without written consent of the Engineer.

Permits, Fees, Endineering Studies and Registered Surveys:

The Contractor shall obtain and pay for all necessary permits,
inspection charges (not conducted by the Engineer), and
licenses for the authorization and execution of the work and
labor performed. The Engineer shall furnish all engineering
studies as required and specified.

Compliance with Code: The Contractor shall perform all work
under the Contract in conformance with applicable codes,
ordinances, regulations, and requirements per Federal, State
and local regulations.

Cooperation: The Engineer shall cooperate with the Contractor
to provide access to the dwelling units for the performance
of the work.

Occupancy of Premises: Unless otherwise stated, it shall be
assumed that the premises will be unoccupied during the course
of the renovation.

Inspection by Contractors: The Contractor shall visit the
dwelling units and familiarize himself with all existing
conditions so that his bid will be complete in every detail.
A pre-bid walk through of the housing units will be conducted
by the Engineer.
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12.

13.

14.

15,
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17.

18.

Inspection: The Contractor shall permit authorized persons
access to the unit to inspect and examine the work during all
working hours. These persons include agents of the U.S.
Government, its designee, and the Engineer or his designees.
If any work is covered up without approval or consent of the
Engineer, it must, if required, be exposed for inspection at
the Contractor's expense. All defects caused by the
Contractor, or his subcontractors, shall be corrected at the
Contractor's expense.

Guarantee: The Contractor shall guarantee the work performed
and materials and equipment for a period of one year from the
date of final acceptance of all work required by the contract
documents. Further, the Contractor shall furnish the Engineer
with all manufacturers' and suppliers' written guarantees and
warranties covering materials and equipment furnished under
the requirements of the contract documents. All defects
appearing within the one year period, which are the fault of
the Contractor or are the result of defective material, shall
be corrected at his expense.

Bid and Proposal Contract: The contract consists of the
general conditions, instruction to bidders, the specifications
and lead-based paint renovation bid schedule, abatement set-
up, worker protection and safety work, cleanup waste disposal
and any drawings and sketches, if applicable.

Default: In case of default by the Contractor, the Owner and
Engineer may procure articles or services from other sources
and hold the Contractor responsible for any excess cost
incurred.

Notice: Notices to the Contractor shall be considered
delivered for the purpose of the Contract, if mailed by
regular mail or hand delivered to the Contractor at the
address he has given on the Bid.

Changes: It is agreed that there shall be no changes to the
Contract and the work covered unless, for essential work which
causes a change in cost and/or performance time, a mutually-
agreed-to change has been put in writing and signed by the
Engineer and Contractor.

Time for Performance: The Contractor shall, within 5 days
after issuance of the Notice To Proceed, begin performance.
Work to be performed by the Contractor shall be completed
within the period of time stated in the Contract. However,
the Contractor, on written notification to and approval of the
Engineer, will be excused from delay charges and a performance
time extension granted if, at any time in the progress of the
work, delays are caused by:

a. Any act or neglect of the Engineer
b. Changes ordered in the work



19.

20.

21.

22.

c. Strikes

d. Lockouts

e. Fire (if not caused by the Contractor)

f. Delay in transportation

g. Unavoidable casualties

h. Or any other causes beyond the Contractor's control.

Disputes: The Engineer shall, within a reasonable time, make
decisions on all claims of the Contractor submitted to the
Engineer in writing.

Workmanship: The work provided the Contractor shall be
executed pursuant to the plans, specifications, and other
contract documents in a sound, workman-like, and substantial
manner. Materials used in the construction, rehabilitation,
renovating, remodeling, and improving shall be new, unless
otherwise expressly set forth in the specifications.

Supervision: The Contractor shall provide a competent
supervisor who is capable of understanding the plans and
specifications. All supervisors shall have successfully
completed the worker protection and safety course. The
Contractor shall keep a complete set of approved plans and
specifications on the job site.

Termination: This Contract may be terminated if:

a. If at any time the Contractor fails to furnish materials
or execute work in accordance with the provisions of the
contract documents, fails to proceed with or complete the
work within the time limit specified in the contract
documents, or otherwise viclates any provision of the
Agreement, then upon (10) days written notice to the
Contractor, the Engineer shall have the right to
terminate the Agreement. In this event the Engineer will
proceed to have the work completed and apply the cost to
any money due under the Contract. The Contractor shall
be responsible for any damages or added cost resulting
by reason of this default.

b. If at any time the Owner and/or Engineer fails to
cooperate with the Contractor by denying access to the
property, refusing to furnish necessary services, or
otherwise prohibiting completion of work as specified in
the Agreement, the Engineer shall have ten (10) days from
notice to cure such deficiencies. Notice to Engineer
shall contain the reason for the Contractor's intention
to terminate. Unless the deficiency ceases or a
satisfactory arrangement has been made for its
correction, the Contractor shall have the right to
terminate the Agreement at the end of the ten (10) day
notice period.
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27.

After termination, Contractor will be reimbursed for
services rendered to the termination date upon submission
to Engineer of detailed supporting documentation.
Contractor will not be entitled to profit or other
compensation on services not performed.

Payments: The amount of 10% will be retained until the
Contractor submits a request for final payment. Final payment
for this Contract shall be made only after final inspection,
final clearance, acceptance of all work specified, and the
Contractor furnishing the Engineer satisfactory releases of
liens or claims against the property by his subcontractors,
laborers, and material suppliers. The amount of 10% of the
final payment may be retained in escrow for a period of up to
thirty (30) days to cover contract compliance, or until
completion of all work.

Non-Collusive Affidavit: Each person submitting a bid for
any portion of the work contemplated by the bidding documents

shall execute an affidavit, in the form provided by the
Engineer, to the effect that he has not colluded with any
other person, form or corporation in regard to any bid
submitted. Such affidavit shall be attached to the bid.

Equal Employment Opportunity: A Certification of
Nonsegregated Facilities must be submitted prior to the award
of a federally assisted construction contract exceeding
$10,000 which is not exempt from the provisions of the Equal
Opportunity clause. Such a certification is printed on the
bid form and is deemed executed by submission of the bid.

Contractors receiving subcontract awards exceeding $10,000
which are not exempt from the provisions of the Equal
Opportunity clause will be required to provide for the
forwarding of this notice to prospective subcontractors for
supplies and construction contracts where the subcontracts
exceed $10,000 and are not exempt from the provisions of the
Equal Opportunity clause.

Limitations on Indemnification: In any and all claims against
the Engineer or any of its agents or employees by any employee
of the Contractor, anyone directly or indirectly employed by
it or anyone for whose acts it may be 1liable, the
indemnification obligation under Paragraph 2 of these General
Conditions shall not be limited in any way by any limitation
on the amount or type of damages, compensation, or benefits
payable by or for the Contractor under workmen's compensation
acts, disability benefit acts, or other employee benefit acts.

Captions: The Captions in these General Conditions are for
purposes of convenience only and form no part of the General
Conditions. In no event shall they be deemed to limit or
modify the text of the General Conditions.



28.

Severability: The invalidity or unenforceability of any
portion(s) or provision(s) of this Agreement shall in no way
affect the validity or enforceability of any other portion(s)
or provision(s) hereof. Any invalid or unenforceable
provision(s) shall be severed from the Agreement and the
balance of the Agreement shall be construed and enforced as
if the Agreement did not contain the particular portion(s) or
provision(s) held to be invalid and/or unenforceable.
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Performance Bond

Any singular reference to Contractor, Surety, Owner or other party shall be considered plural where applicable.

CONTRACTOR (Name and Address): SURETY (Name and Principal Place of Business):

OWNER (Name and Address):

CONSTRUCTION CONTRACT
Date:
Amount:
Description (Name and Location):

BOND

Date (Not earlier than Construction Contract Date):

Amount:

Modifications to this Bond: O None (J See Page 3
CONTRACTOR AS PRINCIPAL SURETY
Company: (Corporate Seal) Company: (Corporate Seal)
Signature: Signature:
Name and Title: Name and Title:

(Any additional signatures appear on page 3)

(FOR INFORMATION ONLY—Name, Address and Telephone)
AGENT or BROKER: OWNER'’S REPRESENTATIVE (Architect, Engineer or
other party):
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1 The Contractor and the Surety, jointly and severally,
bind themseives, their heirs, executors, administrators,
successors and assigns to the Owner for the performance
of the Construction Contract, which is incorporated herein
by reference.

2 lf the Contractor performs the Construction Contract,
the Surety and the Contractor shall have no obligation
under this Bond, except to participate in conferences as
provided in Subparagraph 3.1.

3 If there is no Owner Default, the Surety’s obligation
under this Bond shall arise after:

3.1 The Owner has notified the Contractor and the
Surety at its address described in Paragraph 10 below
that the Owner is considering deciaring a Contractor
Default and has requested and attempted to arrange a
conference with the Contractor and the Surety to be
held not later than fifteen days after receipt of such
notice to discuss methods of performing the Construc-
tion Contract. If the Owner, the Contractor and the
Surety agree, the Contractor shall be allowed a reason-
able time to perform the Construction Contract, but
such an agreement shall not waive the Owner’s right, if
any, subsequently to declare a Contractor Defauit; and

3.2 The Owner has declared a Contractor Defauit and
formally terminated the Contractor’s right to complete
the contract. Such Contractor Default shail not be de-
clared earlier than twenty days after the Contractor and
the Surety have received notice as provided in Sub-
paragraph 3.1; and )

3.3 The Owner has agreed to pay the Balance of the
Contract Price to the Surety in accordance with the
terms of the Construction Contract or to a contractor
selected to perform the Construction Contract in accor-
dance with the terms of the contract with the Owner.

4 When the Owner has satisfied the conditions of Para-
graph 3, the Surety shall promptly and at the Surety’s ex-
pense take one of the foilowing actions:

4.1 Arrange for the Contractor, with consent of the
Owner, to perform and complete the Construction
Contract; or

4.2 Undertake to perform and complete the Construc-
tion Contract itseif, through its agents or through inde-
pendent contractors; or

4.3 Obtain bids or negotiated proposals from
qualified contractors acceptable to the Owner for a
contract for performance and completion of the Con-
struction Contract, arrange for a contract to be pre-
pared for execution by the Qwner and the contractor
selected with the Owner’s concurrence, to be secured
with performance and payment bonds executed by a
qualified surety equivalent to the bonds issued on the
Construction Contract, and pay to the Owner the
amount of damages as described in Paragraph 6 in ex-
cess of the Balance of the Contract Price incurred by the
Owner resuiting from the Contractor’s default; or

4,4 Waive its right to perform and complete, arrange
for completion, or obtain a new contractor and with
reasonabie promptness under the circumstances:

.1 After investigation, determine the amount for

which it may be liable to the Owner and, as
soon as practicable after the amount is deter-
mined, tender payment thereior to the
Owner; or

.2 Deny liability in whole or in part and notify the
Owner citing reasons therefor.

5 If the Surety does not proceed as provided in Paragraph
4 with reasonabie promptness, the Surety shal! be deemed
to be in defauft on this Bond fifteen days after receipt of an
additional written notice from the Owner to the Surety
demanding that the Surety perform its obligations under
this Bond, and the Owner shail be entitled to enforce any
remedy available to the QOwner. if the Surety proceeds as
provided in Subparagraph 4.4, and the Owner refuses the
payment tendered or the Surety has denied liability, in
whole or in part, without further notice the Owner shall be
entitied to enforce any remedy available to the Owner.

6 After the Owner has terminated the Contractor’s right
to complete the Construction Contract, and if the Surety
elects to act under Subparagraph 4.1, 4.2, or 4.3 above,
then the responsibilities of the Surety to the Owner shall
not be greater than those of the Contractor under the
Construction Contract, and the responsibilities of the
Owner to the Surety shall not be greater than those of the
Owner under the Construction Contract. To the limit of the
amount of this Bond, but subject to commitment by the
Owner of the Balance of the Contract Price to mitigation of
costs and damages on the Construction Contract, the Sure-

ty is obligated without duplication for:

6.1 The responsibilities of the Contractor for correc-
tion of defective work and completion of the Construc-
tion Contract;

6.2 Additionali legal, design professionai and defay
costs resuiting from the Contractor’s Defauit, and re-
suiting from the actions or failure to act of the Surety
under Paragraph 4; and

6.3 Liquidated damages, or if no liquidated damages
are specified in the Construction Contract, actual dam-
ages caused by delayed performance or non-perfor-
mance of the Contractor.

7 The Surety shall not be liable to the Owner or others for
obligations of the Contractor that are unrelated to the Con-
struction Contract, and the Balance of the Contract Price
shall not be reduced or set off on account of any such
unrelated obligations. No right of action shall accrue on
this Bond to any person or entity other than the Qwner or
its heirs, executors, administrators or successors.

8 The Surety hereby waives notice of any change, includ-
ing changes. of time, to the Construction Contract or to
related subcontracts, purchase orders and other obliga-
tions.

9 Any proceeding, legal or equitable, under this Bond
may be instituted in any court of competent junsdiction in
the location in which the work or part of the work is iocated
and shall be instituted within two years after Contractor
Default or within two years after the Contractor ceased
working or within two years after the Surety refuses or faiis
to perform its obligations under this Bond, whichever oc-
curs first. If the provisions of this Paragraph are void or
prohibited by law, the minimum period of limitation avail-
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able to sureties as a defense in the jurisdiction of the suit
shall be applicable.

18 Notice to the Surety, the Owner or the Contractor shail
be mailed or delivered to the address shown on the sig-
nature page.

11 When this Bond has been furnished to comply with a
statutory or other legal requirement in the location where
the construction was to be performed, any provision in this
Bond conflicting with said statutory or legal requirement
shall be deemed deleted herefrom and provisions con-
forming to such statutory or other legal requirement shall
be deemed incorporated herein. The intent is that this
Bond shall be construed as a statutory bond and not as a
common law bond.

12 DEFINITIONS

12.1 Balance of the Contract Price: The total amount
payable by the Owner to the Contractor under the
Construction Contract after all proper adjustments
have been made, including allowance to the Con-

MODIFICATIONS TO THIS BOND ARE AS FOLLOWS:

tractor of any amounts received or to be received by
the Owner in settlement of insurance or other ¢claims
for damages to which the Contractor is entitled, re-
duced by all valid and proper payments made to or on
hehalf of the Contractor under the Construction Con-
tract.

12.2 Construction Contract: The agreement between
the Owner and the Contractor identified on the sig-
nature page, including all Contract Documents and
changes thereto.

12.3 Contractnr Default: Failure of the Contractor,
which has neither been remedied nor waived, to per-
form or otherwise to comply with the terms of the
Construction Contract.

12.4 Owner Default: Failure of the Owner, which has
neither been remedied nor waived, to pay the Con-
tractor as required by the Construction Contract or to
perform and complete or comply with the other terms
thereof.

{Space is provided below for additional signatures of added parties, other than those appearing on the cover page.)

CONTRACTOR AS PRINCIPAL

Company: {Corporate Seal)

Signature:

Name and Title:
Address:

SURETY

Company: {Corporate Seal)

Signature:
Name and Title:
Address:
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THE AMERICAN INSTITUTE OF ARCHITECTS

AlA Document A312

Payment Bond

Any singular reference to Contractor, Surety, Owner or other party shail be considered plural where applicable.

CONTRACTOR (Name and Address):

OWNER {(Name and Address):

CONSTRUCTION CONTRACT
Date:
Amount:
Description (Name and Location):

BOND

Date (Not earlier than Construction Contract Date):

Amount:
Modifications to this Bond:

CONTRACTOR AS PRINCIPAL

Company: (Corporate Seal)

Signature:
Name and Title:

(Any additional signatures appear on. page 6)

SURETY (Name and Principal Place of Business):

0 None O See Page 6
SURETY

Company: {Corporate Seal)
Signature:

Name and Title:

(FOR INFORMATION ONLY—Name, Address and Telephonej

AGENT or BROKER:

OWNIER'S REPRESENTATIVE (Architect, Engineer or
other party):
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1 The Contractor and the Surety, jointly and severaily,
bind themselves, their heirs, executors, administrators,
successors and assigns to the Owner to pay for labor,
materials and equipment furnished for use in the perfar-
mance of the Construction Contract, which is incorporated
herein by reference.

2 With respect to the Owner, this obligation shail be nuil
and void if the Contractor:

2.1 Promptly makes payment, directly or indirectly,
for ail sums due Claimants, and

2.2 Defends, indemnifies and holds harmiess the
Owner from all claims, demands, liens or suits by any
person or entity who furnished labor, materials or
equipment for use in the performance of the Construc-
tion Contract, provided the Owner has promptly noti-

fied the Contractor and the Surety (at the address de- .

scribed in Paragraph 12) of any claims, demands, liens
or suits and tendered defense of such claims, demands,
liens or suits to the Contractor and the Surety, and
provided there is no Owner Defauit.

3 with respect to Claimants, this obligation shall be null
and void if the Contractor promptly makes payment, di-
rectly or indirectly, for all sums due,

4 The Surety shall have no obligation to Claimants under
this Bond until:

4.1 Claimants who are employed by or have a direct
contract with the Contractor have given notice to the
Surety (at the address described in Paragraph 12) and
sent a copy, or notice thereof, to the Owner, stating that
a claim is being made under this Bond and, with sub-
stantial accuracy, the amount of the claim.

4.2 Claimants who do not have a direct contract with
the Contractor:

.1 Have furnished written notice to the Con-
tractor and sent a copy, or notice thereof, to
the Owner, within 90 days after having last
performed labor or last furnished materials or
equipment included in the claim stating, with
substantial accuracy, the amount of the claim
and the name of the party to whom the mate-
rials were furnished or supplied or for whom
the labor was done or performed; and

.2 Have either received a rejection in whole or in
part from the Contractor, or not received with-
in 30 days of furnishing the above notice any
communication from the Contractor by which
the Contractor has indicated the claim will be
paid directly or indirectly; and

3 Nothaving been paid within the above 30 days,
have sent a written notice to the Surety (at the
address described in Paragraph 12) and sent a
copy, or notice thereof, to the Owner, stating
that a claim is being made under this Bond and
enclosing a copy of the previous written notice
furnished to the Contractor.

§ Ifanotice required by Paragraph 4 is given by the Owner
to the Contractor or to the Surety, that is sufficient compli-
ance.

8 When the Claimant has satisfied the conditions of Para-
graph 4, the Surety shall promptly and at the Surety’s ex-
pense take the following actions:

6.1 Send an answer to the Claimant, with a copy to the
Owner, within 45 days after receipt of the claim, stating
the amounts that are undisputed and the basis for chal-
lenging any amounts that are disputed.

6.2 Pay or arrange for payment of any undisputed
amounts.

7 The Surety’s total obligation shall not exceed the
amount of this Bond, and the amount of this Band shail be
credited for any payments made in good faith by the Surety.

8 Amounts owed by the Owner to the Contractor under
the Construction Contract shall be used for the perfor-
mance of the Construction Contract and to satisfy claims, if
any, under any Construction Performance Bond. By the
Contractor furnishing and the Owner accepting this Bond,
they agree that all funds earned by the Contractor in the
performance of the Construction Contract are dedicated to
satisfy obligations of the Contractor and the Surety under
this Bond, subject to the QOwner’s priority to use the funds
for the completion of the work.

9 The Surety shali not be liabie to the Owner, Claimants
or others for obligations of the Contractor that are unrelat-
ed to the Construction Contract. The Owner shail not be
liable for payment of any costs or expenses of any Claimant
under this Bond, and shall have under this Bond no obliga-
tions to make payments to, give notices on behalf of, or
otherwise have obligations to Claimants under this Bond.

10 The Surety hereby waives notice of any change, includ-
ing changes of time, to the Construction Contract or to
related subcontracts, purchase orders and other obliga-
tions.

11 No suit or action shall be commenced by a Claimant
under this Bond other than in a court of competent jurisdic-
tion in the location in which the work or part of the work is
located or after the expiration of one year from the date (1)
on which the Claimant gave the notice required by Sub-
paragraph 4.1 oClause 4.2 liii}, or (2) on which the last
labor or service was performed by anyone or the last mate-
rials or equipment were furnished by anyone under the
Construction Contract, whichever of {1} or (2) first occurs.
If the provisions of this Paragraph are void or prohibited by
law, the minimum period of limitation available to sureties
as a defense in the jurisdiction of the suit shall be applica-
ble.

12 Notice to the Surety, the Owner or the Contractor shail
be mailed or delivered to the address shown on the sig-
nature page. Actual receipt of notice by Surety, the Owner
or the Coritractor, however accomplished, shall be suffi-
cient compliance as of the date received at the address
shown on the signature page.

13 When this Bond has been furnished to compiy with a
statutory or other legal requirement in the location where
the construction was to be performed, any provision in this
Bond conflicting with said statutory or legal requirement
shall be deemed deleted herefrom and provisions con-
forming to such statutory or other legal requirement shail
be deemed incorporated herein. The intent is that this
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Bond shail be construed as a statutory bond and not as a
common law bond.

14 Upon request by any person or entity appearing tobe a
potential beneficiary of this Bond, the Contractor shall
promptly furnish a copy of this Bond or shall permit a copy
to be made.

15 DEFINITIONS

15.1 Claimant: An individual or entity having a direct
contract with the Contractor or with a subcontractor of
the Contractor to fumish labor, materials or equip-
ment for use in the performance of the Contract. The
intent of this Bond shall be to include without limita-
tion in the terms “labor, materials or equipment” that
part of water, gas, power, light, heat, oil, gasoline,
‘telephone service or rental equipment used in the

MODIFICATIONS TO THIS BOND ARE AS FOLLOWS:

Construction Contract, architectural and engineering
services required for performance of the work of the
Contractor and the Contractor’s subcontractors, and
all other items for which a mechanic’s lien may be
asserted in the jurisdiction where the labor, materials
or equipment were furnished.

18.2 Construction Contract: The agreement between
the Owner and the Contractor identified on the sig-
nature page, including all Contract Documents and
changes thereto.

15.3 Owner Default: Failure of the Owner, which has
neither been remedied nor waived, to pay the Con-
tractor as required by the Construction Contract or to
pherform and complete or comply with the other terms
thereof.

{Space is provided below for additional signatures of added parties, other than those appearing on the cover page.)

CONTRACTOR AS PRINCIPAL
Company: {Corporate Seal)

Signature:
Name and Title:
Address:

Signature:
Name and Title:
Address:

SURETY
Company: {Corporate Seal)
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CHANGE OWNER

ORDER ENGINEER

CONTRACTOR

FIELD

OTHER
PROJECT: CHANGE ORDER NUMBER:
(name, address)

DATE:

TO CONTRACTOR: : ENGINEER'S PROJECT NO:

(name, address)
CONTRACT DATE:
CONTRACT FOR:

The Contract is changed as follows:

Not valid until signed by the Engineer and Contractor

The original (Contract Sum) (Guaranteed

Maximum PricCe) wWas ...icevecoorcossecnscasossnsonsssesd
Net change by previously authorized

Change Orders ....svessvessscosnsssssssrsnsssansassansss$
The (Contract Sum) (Guaranteed Maximum Price)

prior to this Change Order Was ....csevecescsssccsesd

The (Contract Sum) (Guaranteed Maximum Price) will be
(increased) (decreased) (unchanged by this Change Order
in the amount Of (. ieevececnnsocorssnrsosssssosnansensd
The Contract Time will be (increased) (decreased)
(unchanged by

( ) days
The date of Substantial Completion as of the date of this Change
Order therefore is

NOTE: This summary does not reflect changes in the Contract
Sum, Contract Time or Guaranteed Maximum Price which have
been authorized by Construction Change Directive.

ENGINEER CONTRACTOR
Address - Address
Date Date

By . By



NOTICE TO PROCEED

TO: DATE:

PROJECT:

You are hereby notified to commenc WORK in accordance with the

Agreement dated ’ 1o, on or before
,19__, and you are to complete the WORK within
consecutive calendar days , 19_ .
OWNER
BY:
TITLE:

ACCEPTANCE OF NOTICE

Receipt of the above NOTICE TO PROCEED

is hereby acknowledged by

this

the ,19

By

Title




NOTICE OF AWARD

PROJECT:

This is to inform you that '

Name of Company

at
Address
, has been awarded to
contract to perform lead-based paint abatement
at

The contract is for

estimated to begin

and construction is

$ Amount

Date

Name

Title

Date



Form of Non~Collusive Affidavit
Affidavit

(Prime Bidder)

STATE OF

COUNTY OF

, being first duly

sworn deposes and says:

That he is

the party making the foregoing proposal or bid that such proposal
or bid is genuine and not collusive or sham; that said bidder has
not colluded, <conspired, connived or agreed, directly or
indirectly, with any bidder or person, to put in a sham bid or to
refrain from bidding, and has not in any manner, directly or
indirectly, sought by agreement or collusion, or communication or
conference, with any person to fix the bid price or affiant or of
any other bidder, or to fix any overhead, profit or cost element
of said bid price, or of that of any other bidder, or to secure
any advantage against the Engineer or any person interested in the
proposed contract; and that all statements in said proposal or bid
are true.

Signature of:

Bidder, if the bidder is an individual;
Partner, if the bidder is a partnership:
Officer, if the bidder is a corporation.

Subscribed and sworn to before me

this day of , 19 .

My commission expires /19 .




2.0

Worker Protection

201

Training: Any worker entering a dwelling unit known to
contain lead-based paint for the purpose of removing or
disturbing lead-~based paint must have successfully
completed training in Lead Paint Abatement Health and
Safety Training. The Engineer will provide a six (6)
hour training course to all of the Contractor's employees
who will work on the job. The employees must pass the
course in order to work on the job site. Contractor will
adhere to OSHA regulation CFR 1910.1200 and 1910.1025.

Biological Monitoring: All workers must have baseline
and post abatement blood lead level screenings determined

by the whole blood lead method, utilizing Vena-Puncture
technique. In addition, the Contractor shall have
physical performed on each employee and the Engineer will
recommend laboratories and/or clinics to be used for
obtaining blood level tests. The blood tests will also
be required at the end of each 30 day period, if the
employee 1is working on the ijob. This test must be
performed before workers enter a lead contaminated work
area. A worker will be removed from the job if his blood
lead level is 30 ug/dl or greater. The Contractor shall
be responsible for medical surveillance and record
keeping.

Air Monitoring to Determine Respiratory Protection:

2.3.1 The Contractor will provide all workers, foremen,
and superintendents with properly fitted half-faced
respirators approved by NIOSH and MSHA. Authorized
visitors (i.e. Federal, State, and Local inspectors) must
provide a current health and medical report certifying
them as approved to wear half-face respirators. When
respirators and disposable filters are employed,
sufficient replacement filters will be provided by the
Contractor for the workers and any visitors.

2.3.2 The minimum respiratory protection required for
this project is as follows:

a. Negative pressure, half mask, air purifying
respirators, equ1pped.w1th.HEPA fllters for airborne
lead dust levels not in excess of 0. Smg/m (10XPEL) .
Contractors will base their bids on this type of
respirator.

b. Full face piece, air purifying respirator, with
HEPA filtegs for airborne dust levels not in excess
of 2.5mg/m> (50XPEL).

c. Pressure demand, full face, supplied air
respirators for airborne lead dust concentrations



SECTION II

WORKER PROTECTION



3.6

Surfaces to be Cleaned: Surfaces to be cleaned include

ceilings, walls, floors, windows (sash, jamb, sill),
doors, fixtures (lights, bathroom, kitchen) of any kind,
built-in cabinets, and appliances. All surfaces must be
cleaned except, those in rooms which were found free of
lead, were not abated, were properly sealed, or were
never entered during the abatement of the unit.

Removal of Large Debris: Large debris from demolition

(i.e. doors, windows, baseboards) shall be wrapped in
plastic sheets at least 6 mil thick, sealed with heavy
duct tape, and stored in the designated area. This
debris will be removed according to specifications
outlined in Section IV of the contract documents.

Removal of Small Debris: Prior to picking-up or

collecting small debris, the surface to be cleaned will
be sprayed with a fine mist of water. The debris will
be picked up, collected, and placed into a single plastic
bag, at least 6 mil thick, or double bags of 4 mil thick
plastic. The bags shall not be overloaded, shall be
securely tied, and shall be stored in the designated area
until disposal.

Removal of Plastic Sheeting: The plastic sheeting
covering the floors, or any other plastic sheeting, shall

be sprayed, picked up, and HEPA vacuumed prior to
removal. The plastic sheeting shall be carefully folded
from the corners and ends toward the middle and placed
into a double 4 mil or single 6 mil plastic bag and
sealed. Bags shall be stored in the desighated area and
disposed according to Part V of the contract documents.

Pre-Clearance Clean Up: The Contractor shall remove all
plastic sheeting, except critical barrier, according to
the above section. The entire area shall be HEPA
vacuumed, washed, and HEPA vacuumed again, according to
Section III, Sections 3.3, 3.4 and 3.5. After this final
cleaning, the Contractor shall await wipe testing results
(performed by the Engineer) results. If the area does
not pass testing, the procedures outlined in Section 3.2,
3.3, 3.4, 3.5, and 3.8 shall be followed until the
surfaces pass final clearance.

Final Clearance: Finished cocatings, including but not
limited to stains, primer, sealers and polyurethane shall
be applied only after final clearance. Any surface
requiring painting shall be primed with an approved
primer. Window sills and wells shall be finished coated
with an approved high gloss white enamel. All primers
or finish coating materials shall have labeling stating,
in equal or appropriate wording, "does not contain lead-
based paint greater than 600 parts per million", as per
C.P.S.C. regqulations. All floors in the abated area



shall be sealed with an approved clear polyurethane or
a polyurethane-based paint. Tile or similar floors shall
be sealed with an approved high quality wax and concrete
floors shall be sealed with an approved concrete sealer.

na e U d Inspection: The Contractor shall
begin final clean up no less than 24 hours (unless
notified otherwise) after final clearance and all
materials, equipment, debris, and plastic sheeting have
been removed. The entire dwelling unit shall be HEPA
vacuumed, washed with a high phosphate detergent, and
HEPA vacuumed again. The Engineer will then visually
inspect the entire dwelling unit to ensure all abated
surfaces and floors have been primed, painted or sealed.
All disposable supplies used during clean up, such as mop
heads, sponges, etc., shall be disposed of according to
Section IV of the contract documents.



BID

Proposal of (hereinafter
called "BIDDER"), organized and existing under the laws of the
State of doing business as *,

*Insert "a corporation", "a partnership", or "an individual" as
applicable.

In compliance with your Notice for Bids, Bidder hereby proposes to
perform all WORK for the in the strict
accordance with the CONTRACT DOCUMENTS dated , at the
price stated below.

By submissions of this BID, each BIDDER certifies, and in the case
of a joint BID each party thereto certifies as to his own
organization, that this BID has been derived at independently,
without consultation, communication, or agreement as to any matter
relating to this BID with any other BIDDER or with any competitor.

The undersigned bidder gives as his estimated time for completion
consecutive calendar days and agrees to complete the work
within that time after receiving a Notice to Proceed.

Bidder further agrees to pay as liquidated damages, the sum of
$300.00 for each consecutive calendar day thereafter as provided
in Paragraph 20 of the General Conditions.

BIDDER acknowledges receipt of the following ADDENDUM:

.

The undersigned hereby proposes and agrees to furnish all necessary
labor materials, equipment, tools, and services for the
construction required for this project in accordance with the
plans, specifications and other contract documents prepared by
Dewberry & Davis, for the following amount:

Base Bid

Total sum of

Dollars ($ )
SUBMITTED BY:
Licensed Contractor No. _ .
Valid until .
(Date)

ATTEST: NAME: TITLE:




BID  SCHEDULE

The undersigned hereby proposes and agrees to furnish all the
necessary labor, materials, equipment, tools, and services for the
lead-based paint abatement and renovation required for this project
in accordance with the plans, specifications, and other contract
prices are to cover all expenses, including sales tax and all other
taxes and fees which are a part of this proposal. Total contract
amounts shall be stated in both words and figures. In case of a
discrepancy, words shall govern. The undersigned agrees that the
prices below are the balanced figures used in preparing the bid,
and further agrees that if awarded the contract, will furnish an
itemized breakdown of costs for any bid item.

'PART A

This item shall include the out of pocket expenses
necessary to start work. It shall include but not be
limited to the cost for bonds, general permits, equipment
movement and the establishment of an office. The amount
'shall not exceed 5% of the total bid and have
accompanying documentation. LUMP 8UM
and . /100 Dollars ($ }e




dispose of work suit, wash and dry face and hands, and
vacuum clothes.

2.5.3 Disposable clothing, such as TYVEK suits, and
other personal protective equipment (PPE) must be donned
prior to entering work area. A clean room will be
provided for workers to put on suits and other personal
protective equipment and to store their street clothes.
Disposable suits shall be used once, then properly
discarded.

2.5.4 A lavatory facility must be provided and located
in the work area. The eating and drinking area, clean
room, and the lavatory facility must be maintained in a
clean and orderly fashion at all times. The Contractor
will provide portable lavatories when needed and
disinfect them daily.

2.5.5 If air monitoring data, gathering by the Engineer
shows that employee exposure to airborne lead exceeds 50
ug/m , the following condztlons apply:

1. Street clothes cannot be worn into containment.
Workers must wear nylon shorts, TYVEK shorts, or
nothing under disposable suit.

2. Showers must be provided. Shower water must
pass through at least a 5.0 micron filter before
returning to the public waste system.

3. All workers must shower upon leaving work area.
4. Three stage decontamination unit must be

established consisting of Dirty Room, Airlock,
Shower, Airlock, and Clean Room.



2.4

2‘5

are expected to meet or exceed 50 mg/nﬁ (1000XPEL) .

2.3.3 All workers inside the work area will wear the
proper respirator for the lead dust level generated.

2.3.4 Workers must be properly trained in the care, use,
and maintenance of respirators. The Engineer will
require that these workers have been fit tested and see
that a fit test is performed and passed a day before
entering the work area. A formal respiratory protection
program must be implemented in accordance with 29 CFR
1910.134.

2.3.5 Respirators will not be removed until the worker
enters the washing area of the decontamination chamber.

Personal Protective Equipment:

2.4.1 Workers will wear full body disposable suits with
hoods and booties. A TYVEK or similar type of suit may
be worn. Suits will be worn inside the work area after
the area passes pre-abatement inspection and shall remain
in use until the area passes final clearance inspection.
Light-weight nylon clothes may be worn under the suit
but these clothes must be changed before leaving the work
area and should be laundered separately.

2.4.2 Goggles with side shields will be worn . when
working with a material that may splash or fragment, or
if protective eye wear is specified on the Material
Safety Data Sheet (MSDS) for that product.

2.4.3 Additional respiratory protection by supplemental
filters, such as organic vapor cartridges, may be needed
when handling some coating products. Consult the
(Material Safety Data Sheets) MSDS and obtain the proper
filters as necessary.

Personal Hygiene Practices: The abatement Contractor shall
enforce and follow good personal hygiene practices during
abatement. These practices will include but not be limited
to the following:

2.5.1 No eating, drinking, smoking, or applying of
cosmetics in work area. The abatement Contractor will
provide a clean space, separated from the work area, for
these activities. ‘

2.5.2 All workers must wash upon leaving the work area.
Wash facilities will be provided by the abatement
Contractor. This wash facility will consist of, at
least, running potable water, towels, and a HEPA vacuum.
Upon leaving the work area, each worker will remove and



Part III.

3.1

Clean Up Procedures for Abatement

General: The work site when abatement is taking place
shall be cleaned at end of each day's abatement
activities. Prior to beginning abatement, all
furnishings, equipment, and carpet shall be removed. A
separate, secured area within the dwelling unit shall be
designated for storage of debris until it can be properly
disposed of according to Section IV of the contract
documents. The unit shall be secured to prevent entry,
by any person, after termination of work day. Disposable
supplies, such as mop heads, sponges, and rags shall be
replaced regularly and disposed of according to Section
IV of the contract documents. Durable equipment, such
as power and hand tools, generators, and vehicles shall
be cleaned monthly. All equipment shall be cleaned by
HEPA vacuuming and high-phosphate washing.

Clean Up Methods and Equipment: Dwelling unit rooms, in

which abatement operations have been completed, shall be
cleaned, starting at the ceilings and working down to the
floors, by vacuum cleaning using a High Efficiency
Particulate Air Accumulator (HEPA) vacuum, followed by
a wet cleaning with high-phosphate (trisodium phosphate)
wash. The Contractor may use a garden sprayer or similar
type to wet all surface with a 5% to 10% trisodium
phosphate cleaning solution. After spraying the surface,
a wet and dry HEPA vacuum shall be used to vacuum the
water from the surface. '

High Efficiency Particulate Air Accumulator

(HEPA) Vacuum: The Contractor will obtain training in
the use of the HEPA vacuum from the manufacturer prior
to use, The Contractor shall obtain HEPA vacuum

attachments, such as various size brushes, crevice tools,
and angular tools to be used for varied applications and
service the HEPA vacuum routinely to assure proper
operation. Caution shall be used any time the HEPA is
opened for filter replacement or debris removal.
Operators shall wear a full set of protective clothing
and equipment, including respirators, when using the HEPA
vacuuming equipment.

Wet Cleaning with High-Phosphate (Trisodium Phosphate)

Wash: The Contractor shall prepare and use detergents
containing at 1least 5% to 10% trisodium phosphate,
according to the manufacturers' instructions. The
manufacturer's recommended coverage will be followed.
Detergent solutions should be replaced after each
individual room has been washed unless the contractor has
used a garden spray application and vacuumed the surface.
The waste water from clean up shall be contained and
disposed of according to Section IV of the contract

documents.



SECTION III
CLEAN-UP PROCEDURES
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removing the waste material adequately covers all loads
so as to assure that no dust or debris is released.

Disposal of Hazardous Waste (as determined by testing)
The Contractor will be required to comply with the
Resource Conservation and Recovery Act (RCRA) and with
the provisions of Section 6.1.

The Contractor shall apply for an EPA identification
number from the appropriate Regional EPA office; if more
than 100 kg of hazardous waste will be generated from the
abatement process during any calendar month. If less
than 100 kg, the Contractor shall obtain provincial EPA
generator number from the each property address. The
Engineer will assist the Contractor in contacting the
appropriate EPA office to secure the identification.

Waste Containers: The Contractor will comply with EPA
and DOT regqgulations for containers. The Contractor shall
contact the state and local authorities to determine
their criteria for containers. The more stringent
regulation shall apply.

Waste Transportation: If the Contractor is not a

certified hazardous waste transporter, a contract shall
be entered into with a certified transporter to move the
waste. The Contractor shall require the certified
hazardous waste transport to follow RCRA regulation.



that do not fit into plastic bags will be wrapped and
labeled “"DANGER, LEAD DUSTY,

The Contractor will place all disposable cleaning
materials, such as sponges, mop heads, filters,
disposable clothing, and brooms in double (4-mil) or
single (6-mil) plastic bags and sealed.

The Contractor shall clean surfaces and equipment and bag
large debris. The Contractor shall than remove plastic
sheeting and tape from covered surfaces. Prior to
removing the plastic sheeting, the Contractor shall
lightly mist the sheeting in order to keep dust down and
fold inward to form tight bundles to bag for disposal.
The Contractor shall place all plastic sheeting shall be
placed in double (4-mil) or single (6-mil) thick plastic
bags and seal.

The Contractor shall bag and seal vacuum bags and filters
in double (4-mil) or single (6-mil) thick plastic bags.

The Contractor shall place all contaminated clothing or
clothing covers used during abatement and clean up in
plastic bags for disposal prior to leaving equipment
room.

The Contractor shall place solvent residues and residues
from strippers in drums made out of materials that cannot
be dissolved or corroded by chemicals. Solvents will be
tested by the Engineer to determined if they are
hazardous. Solvents, caustic and acid waste must be
segregated and not stored in the same containers.

The Contractor shall contain and properly dispose of all
liquid waste, including lead-dust contaminated wash
water.

The Contractor shall HEPA vacuum the exterior of all
ligquid waste containers. Prior to removing the waste
containers from the work area, and shall wet wipe the
containers to ensure that there 1is no residual
contamination. Containers should then be moved out of
the work area into the designated storage area.

The Contractor shall carefully place the containers into
the truck or dumpster used for disposal.

The Contractor shall ensure that all waste is transported
in covered vehicles to a landfill, or lined landfill, if
available.

If the Contractor subcontracts the removing of the lead-
based paint waste, he shall insure that the company



nature; who is not in a position to perform the contract,
or who has habitually and without just cause neglected
the payment of bills or otherwise disregarded his
obligations to subcontractors, materialmen, or employees.

The ability of a bidder to obtain a performance bond
shall not be regarded as the sole test of such bidder's
competency or responsibility.

PERFORMANCE AND PAYMENT BOND, EXECUTION OF CONTRACT

a.

Subsequent to the award and within ____ days after the
prescribed forms are presented for signature, the
successful bidder shall execute and deliver to the
Engineer a contract in the form furnished in such number
of counterparts as the Engineer may require.

Having satisfied all conditions of award as set forth
elsewhere in these documents, the successful bidder
shall, within the period specified above, furnish bond(s)
in a penal sum of at least the full amount of the
contract as awarded, in the form included in the
specifications, which secures the faithful performances
of the contract, and for the payment of all persons,
firms or corporations to whom the Contractor may become
legally indebted for labor, materials, tools, equipment,
or services, of any nature, employed or used by him in
performing the work. Such bond(s) shall bear the same
date as or a date subsequent to, the date of the
contract.

On each such bond the rate of premium shall be stated,
together with the total amount of the premium charged.
The current power of attorney for the person who signs
for any surety company shall be attached to such bond.

The failure of the successful bidder to execute such
contract and to supply the required bonds within

days after the prescribed forms are presented for
signature or within such extended period as the Engineer
may grant based upon reasons determined adequate by the
Engineer, shall constitute a default, and the Engineer
may either award the contract to the next responsible
bidder or readvertise for bids, and may charge against
the bidder the difference between the amount of the bid
and the amount for which a contract for the work is
subsequently executed, irrespective of whether the amount
thus due exceeds the amount of the bid guaranty.



SECTION A
(GENERAL INFORMATION)

a. All bids must be submitted on forms furnished by the
Engineer and shall be subject to all requirements of the
Specifications and Drawings. Bid Forms will be furnished
in triplicate, two to be submitted with the bid and one
to be retained by the bidder for his records. Only one
of the two copies of the bid shall be signed. The other
shall be conformed.

b. Bid Documents shall be sealed in an envelope which shall
be clearly labeled with the words "Bid Documents," and
show the project number, name of bidder, and date and
time of opening.

INTERPRETATIONS

Interpretations of the contract document will be made by the
Engineer. Upon receipt of a request for interpretation, the
Engineer will review each of the contractors bidding on the
project.

TIME FOR RECEIVING BIDS

Bids will be submitted by the contractor on the date and time
specified by the Engineer.

AWARD OF CONTRACT: REJECTION OF BIDS

a. The contract will be awarded to the responsible bidder
submitting the lowest proposal complying with the
conditions of the Advertisement for Bids, provided his
bid is reasonable and it is to the interest of the
Engineer to accept it. The bidder to whom the award is
made will be notified as the earliest practicable date.
The Engineer, however, reserves the right to reject any
and all bids and to waive any informally in bids received
whenever such rejection or waiver is in the interest of
the Engineer.

b. The Engineer is prohibited from making any awards to
contractors or accepting as subcontractors any
individuals or firms which are on lists of contractors
ineligible to receive awards from the United States, as
furnished from time to time by HUD.

c. The Engineer also reserves the right to reject the bid
of any bidder who has previously filed to perform
properly, or to complete on time, contracts of a similar



Preconstruction Conference

Either before or soon after the actual award of the Contract
(but in any event prior to the start of construction), the
Contractor of his representative shall attend a
Preconstruction Conference with representatives of the
Engineer. The Conference will serve to acquaint the
participants with the general plan of contract administration
and requirements under which the construction operation is to
proceed, and will inform the contractor, in detail, of the
obligations imposed on him and his subcontractors by the
Executive Orders concerning Equal Employment Opportunity.
Labor provisions will also be covered.

The date, time, and place of the Conference will be furnished
to the contractor by the Engineer.






Part II. Definitions of Work

2.1

Ooverview of the Work

The Contractor will be required to use specified abatement
methodologies during the course of the work. It will be the
responsibility of the Contractor to abide by all of the worker
protection and safety specifications as outlined in Section
II of the contract documents. The Contractor will be required
to provide electrical service sufficient for the equipment to
be used during abatement. Plumbing shall also be provided so
that adequate services are available for washing down the
areas after abatement and for personal hygiene. The
Contractor will be required to have an on-site supervisor
during all phases of abatement and will be required to have
all employees trained that will be the actual work. The
Contractor will be provided 6 hours of training free of cost
prior to commencing work by the engineering team. The
Contractor will be required to pay the labor cost of his
employees for the training session.

Definitions of Abatement Methodologies

2.2.1 ENCIOSURE: This methodology will be used by the
Subcontractor to cover existing substrates by materials
specified in the contract. Prior to enclosure, surfaces
that are peeling or flaking shall be removed by wet
scraping. Trisodium phosphate detergent (5% to 10%) may
be added to the water to facilitate the scraping.
Materials wused for enclosure shall be glued and
mechanically fastened to the existing substrates. When
furring strips are used, glue shall be applied to the
surface of each and the enclosing material mechanically
secured to the strips. All seams must be sealed or
caulked and warning labels stating "SURFACE CONTAINS
LEAD-BASED PAINT" shall be affixed to the surfaces prior
being enclosed. Labels shall be 3" x 5" and placed every
4' across the wall being enclosed.

2.2.2 ENCAPSULATION: The Contractor will use this
methodology to cover existing substrates by applying
materials that will permanently form a bond to the
existing substrates. Prior to encapsulation of a
surface; all peeling or chalking paint shall be wet
scraped and the surfaces being encapsulated shall be
cleaned, in order to ensure proper application.

2.2.3 REPIACEMENT : The Contractor shall use this
methodology to remove existing substrates and replacing
them as specified in the contract documents. When

removing old materials, dust shall be controlled by
misting or wet spraying the material and areas
surrounding the materials prior to removal. New
materials used for replacement shall be installed



SECTION B

DESCRIPTION/DEFINITION OF WORK



2.2.8 CLEAN UP: The process used to clean a substrate
after the lead-based paint has been removed and prior to
testing. A cleanup process includes: (1) A complete HEPA
vacuuming of the entire room; (2) A complete wash using
a trisodium phosphate solution of the entire room and;
(3) another complete HEPA vacuuming of the entire room.

2.2.9 DISPOSAL: The process used to package, store and
dispose of the waste material generated as a result of

the abatement.



according to the specification and in some cases be
sealed and caulked.

2.2.4 HAND AND/OR MECHANICAIL REMOVAL: The Contractor,

in using this methodology, shall pay particular attention
to worker protection, since the methodology involves dry
scraping alone; or with the aide of solvent, hand
sanding, wire brushing, machine sanding (with a disk and
a dust containment shield not be wider than surface being
sanded) equipped with a high efficiency particle
accumulator (HEPA) vacuum, controlled low-level heating
element (use restricted to small areas) which produces
a temperature not exceeding 700 degrees fahrenheit, or
abrasive blasting using a wet misting technique and
simultaneous vacuuming system.

2.2.5 CHEMICAL REMOVAL--ON-SITE: The Contractor will
use chemical stripping agents (methvlene chloride agents
are not to be used) which may require multiple
applications, depending on the number of layers of paint
being abated. When this type of method is used, care
should be taken to avoid drying of the agent. Also,
residue from this method shall not be allowed to dry.
Surfaces that come in contact with the stripping agents
used in this methodology during washing or neutralizing
shall be completely cleaned before the waste drys.

2.2.6 CHEMICAL REMOVAL--OFF~SITE: When using this
methodology, all substrates should be carefully removed
and identified (i.e. by stamping or engraving) in order
for proper replacement to be accomplished. Prior to
using this method, the abatement Contractor should
determine the size limitations of off-site stripping
tanks, arrange for same-day stripping of the components,
and ascertain from the stripping service provider the
procedures to be used for washing components to remove
lead residue 1left behind on stripped surfaces.
Components must be cleaned so that no lead residue/dust
remains. After stripping, precautions shall be taken in
handling and reinstalling the substrate to protect the
worker from the exposure to lead dust. The Contractor
shall secure certification from the off-site stripping
Contractor that stripping solutions are changed often
enough to eliminate the possible absorption of additicnal
lead into porous substrates. Additional certification
shall also be obtained to assure that the stripping
service facility disposes of liquid waste in compliance
with applicable waste disposal regulations.

2.2.7 SUBSTRATE: For the purposes of this contract, a
substrate is defined as any surface upon which paint has
been or may be applied such as drywall, baseboards,
plaster, metal, etc.
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LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDELINES

Chapter |1 Worker Protection
2.1 Introduction
As discussed in Chapter 1, significant lead exposures can and do occur during

abatement., ¢ Any lead paint abatement project, regardiess of the method(s)
used can potentially expose workers and homeownsrs doing the work themselives,
to Ifead and other hazards. The sost effective way to achisvs worksr protsection
is to minimize exposure through the use of enginsering and work practice
controls and not to refy solely on a resplrator protsction (RP) progranm.
Contractors should be aware that, as of the tise these guldeline warse
preparsd, the exposures associated with various sethods and phases of
abatessant are not well documented. Until such documentation Is avaijabte,
respiratory protectlion programs shouid normaliy be impiemented.

Through toxic and disease registrias and case reports, lead polisoning in
workers resuliting from lead paint abatessnt have been well qocuiented.4';'8
Most of these cases are the resuilt of Inadequate education and training in
lead paint abatement and protection of workers and homeowners, poOr work
practices, and the use of traditional methods of abatemant which produce high
dust levels of exposure (see Sections 1.3 and 4.1.3). Worker protesction
prograss can workg, however, they have not aliways prevented increases In
worker blood !ead leveis.g_yy Depending on the extent of the increase In
worker blood lead (esvels, additional testing, msedical refterral, and remedial
action (to elther reduce exposure, change worker behavior, or both) may be
necessary.

Any empioyer of abatsment workers (s responsibie for preparing and
impiementing a worker protection plan to ensure that lead exposures are
minisized. Abatesent projects will vary in terms of exposure and scope of
activity. A common sense approach Is nesded, particulary for one-time projects
which may only Involve limited abatement. An example (s the remsoval of a few
interior doors., However, since worker protection planning reguires technical
skills and knowledge, and special testing equipment, as wel!l as a common sense
approach, esployers may want to conslder consulting with an Industrial
nhygienist In develfoping and implementing the abatement worker protaction plan
{sae section 2.2.7). Since repair and maintenance activities may break lead
painted surfaces (e.g.,plusbing repalirs), PHAS should also consider consulting
with an industrial hyglenlist to develop a protection plan for workers Involived
in repalr and saintanance.

Due to possihie exposure to radiation from the radioisotopes used In the
portable x-ray fluorescence analyzers for lead-paint detection, operators
require special training in health and safety (see ssection 3.7.1}). This
tralning is usuatly conducted by the manufacturer or by a heaith physicist
consultant.

4t ieast two states have modifisd the fsgeral lsad standard specifically for
workars in the construction trades.,, 13 Unless stated otherwise, regulatory

Page 22 The National Institute of Bulilding Sciences. 18588



LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPGSAL GUIDELINES

standards that appear In this chapter come fros WMaryland or Massachusetts
ragulations.

In 1ight of recent research on the heaith effects of lead In aduits and
fatuses mentioned in chapter 1, these reguiations may not provide adeguate
safeguards, particulariy for women (n thelr chlldbearing years whose future
children are at risk for deveiopmental deficlts.

The following is a list of esployer actions and responsibilities for worker
protection:

Tasks to be done bafore abatsment:

0 Educate and train workers

o QOetermination of potentlial or actual worker exposures to lead

o Contact OSHA for copies of:
- The OSHA occupational safety and heaith standard, occupational
- Exposure to lead (29 CFR 1810.1025) Including appsndix “C* and

qualitative respirator fit test protocols

- Respiratory protection practice protocols

o Forward copies of OSHA lead standard Appendix °“C" and Appendix 2.2,
Medica! Survelitancs of Lead Exposed Workers, to physician performing
medical surveillancs

0 Inlitiate a program of respliratory protection, inciuding respirator
selection and fit testing

o Perform initiai madical surveiliancs
- medical examination
- baseline blood lead levels
- pulsonary function tests

o Provide protective clothing and squipment

6 At ieast thres days befora the start of the Job, post appropriats warning
signs at entrances and sxits of work areas and leave In place until
ciearance testing Indicates that the unit is safe for reaccupancy.

The signs should Include at least the phrass:
“CAUTION LEAD HAZARD - KEEP OUT" In bold lettering at ieast two inches high.

Post bilingua! signs when the propertion of non-English speaking persons
Indicates the nesd.

Tasks be done during abatement:

Exposure monltoring

inpiement enginesring and work practice controls

Periodic medical survailiance and blood lead monitoring
Provide daliy changes of protective ciothing and shos covers
Iaplament and enforce respiratary protection progras
Maintain and care for protective sguipment

o2 0 o 0 o
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LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDELINES
Tasks to be done after abatement:

o Maintaln medical "and exposure racords
0 Maintain records of company studies concerning the empiocyses’ working
conditions or environment

These measures, taken togethsr can resduce both worker exposure and amplover
Ilability. This chapter assumes that the workers and contractors are fasmiliar
with and implement usual safety and heaith precautions for construction work,

2.2 How to Develop a Worker Protection Plan

Baslic eiements common to all worker protection pians and the need to tailor
worker protection seasures to tne specific abatement msethods are described in
this section. It aiso famillar(zes the reader with both saployer and eapliayes
responsibilities for worker protection.

The basic elements of all worker protection pians are as follows:

Mandatory worker education and training
Exposure monitoring

Enginesring and work practicse controis
Respiratory protection progran

Madical survelliance and msdical resoval
Protective ciothing and equipsent

Record kesping

o0 00000

2.2.1 Mandatory Worker Education and-Training

Eaployers are responsible for worker education and training. Sections 2.2.7
and 4.11.3 provide Information on sources of -.training for PHAS and other
entities. It wiil not provide the actual contsnt of & training prograns;
instead, the ailm s to snable the reader to evajuate the compieteness of a
training program.

The basic slements of a worker sducation and training program are as follows:

Worker right-to-know tequirements

Health effects of lead

Personal hyglene and other worker responsibiiitlies
Routess of exposure and potential sxposure levsis

Use and msaintenance of protective clothing and equipment
Training in use of specific methods of abatement

The use of engineering and work practice controls

Qther heaith and safety considsrations

000 00 0cocoO0

Employers may choose to provide training In an array of abatement methods (ses
Chart 4.3 in Section 4.4.1) or onily for the methods specified in a particufar
abatement pian. Employers shouid provide hands on training as a part of
training on containment and abatemsent msthods.
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2.2.1.1 Worker Right-to-Know

Under the U.S. Occupational Safety and Health (OSHA) Hazard Comaunication
Standard (29 CFR 1910.1200), employees have the right to know what hazards
they wil| be exposed to, what precautions to take, and what sources of
Informatlion they can access. It also requires employers to have a written
hazard communication program and an Information and training program (see
Appendix 2.1). All worker education programs shouid discuss and make available
this standard and the federal OSHA Lead Standard. ¢Employers shouid check
local requirements as some states have adopted thelr own right-to-know
regulations.

The OSHA right-to know standard also requires that the worker is assured
access to three types of records:

- Medical Records
- Exposure Records
- Company Studies

The worker has the option to request a copy of his/her medica! records with an
explanation of what they mean. The worker also has the right to examine
Industrital hygiene sampling Information, results of blological monltoring,
exposure records and mater|al safety data sheets.

2.2.1.2 Health effects

Lead serves no known useful function In the human body - all known effects of
fead are adverse y,. All worker sducation programs should cover the foilowing
areas with regard to health effects:

The types and meanings of tests to determine iead exposure
Routes of exposure for fetuses, children and adutlts

Health effects In fetuses, children and adults

Blood lead levels at which varlous health effects occur
Signs and syaptoms of lead poisoning

Medical treatments and diet

Conditlions for medical removal from the job

Conditions for medical referrals

0O 0 0 0 0O 0o o o

This portlion of workar training is important In motivating worker compliance
with worker protection and abateament plans., A worker who understands the toxic
potentlial of lead even at low levelis of exposura will appreciate the need for
precautlions and¢ attention to work quality. Workers should report any signs or
syaptoas of lead polsoning to their employers.

2.2.1.3 Personal hyglene
A few simpie personal hygiene practices can contribute greatiy to the control
of worker exposure to lead. All training programs shouid Include discussion of

the followling personal hygiene practices:
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0 Prohibition of samoking, eating, drinking, chewing gus or taobacco, and the
application of cosmstics (n work areas

0 Use of designated changing and shower arsas to avold cross contamination ¢f
street and work clothes

0 Nashing of hands and face at appropriate times

HEPA vacuuming of protective clothing before leaving the work area

o Other measures to prevent the transfer of lead to the worker’'s hoss, car,
or environaent

[ =]

2.2.1.4 Routes of Exposure and Potential Levels

The primary routes of worker exposure are inhalation and ingestion. Workers
should be made awars of (a) the potential exposure levelis associated with at
least those abatesent msthods used In any glven abatemant project and (b) the
importance of matching protectlion measures with anticipated or actual exposure
leveis. For example, heat guns require full .worker protection, including at
least half-mask air purifying respirators equipped with HEPA fliters. 3.6
protective clothing and shoe covers.

Additionally, workers nsed to understand ths potential ¥or exposing family
members to lead brought home on clothing, shoes, halr, and toois from the work
site.

2.2.1.5 Training in Specific Methods of Abatement

Prior to abatement, workers should recelve training in abatement sethods,
inciuding thelr advantages and disadvantages, appropriate and Inappropriats
applications (see Charts 4.2 and 4.3 In Chapter [¥) and the use of special
tools and equlipment.

2.2.1.8 lUse of protective clothing and equipment

Workers must be taught the need for protective clothing and how to select,
wear, and maintain appropriate protective clothing and equipsent. This
training tnciludes procedures for dressing and undressing and the use of
gloves, faclal protection, eye protection, and shoe coverings. Respiratory
protection prograss (see section 2.2.5.1) and fit testing should be explained
in detali during training. This training always includes individual fit
testing of respirators and procedures to saintaln and cliean resplrators. Prilor
to fIt testing, emaployess sust be referred for a medical examination (sas
Sectlon 2.2.4.1). The espicyer has the uitimats responsibility for proper usse
and maintenance of protactive clothing and equipment by workers,

2.2.1.7 Enginsering and work practice controls

Norkers need to understand and know how to [splement the following typss of
anginearing and work practice controls:

- Measures for control of debris and lead dust
- Measures for containment of dabris and lead dust
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- Housekessping msasures

Sea Section 4.7.2 for Information on contro! and contalnment of isad dust and
Sections 5.2.2.1 and 5.3.2.1 (a) for Infermation on housskeeping measures.

Training should include Inforsation on measures for the contro! of lead dust
exposure through HEPA filtered vacuums, and pronibition of dry sweeping (ses
Section §5.3.2.2.2 (2)). Maintenance of HEPA vacuums and fiiters must De
8xplalned (see® section 5.3.1.1), Contalinmsnt measures, such as the use of
poiyethylene sheeting for interlor and extesrior use and containment of dry and
ftquid waste, should be reviewed (see Section 4.7.3). Hands on training should
be provided for the impiementation of containaent measures.

2.2.1.8 Qther Healith and Safety Considerations
a. General Construction Safety

Gansra! construction precautions should be reviewed, particularly those
relating to piastic sheeting and potentlial siips, trips, and falis and the use
of hazardous chemicais. The need for special precautions when working in
buildings with housing cods vicfations and structura! problems (e.g. damaged
stairs, missing floor Doards) should be reviewed. Particular attention should
bes paid to:

- Safe use of ladders and scaffolding

- Potential fire hazards

- Electricat safety

- Avoldance of hesat stress and heat exhaustion while wearing protective gear
- Potential for exposure to carbon monoxids, soivents and caustic cheaicals.

. Pregnant Women and Women of Chifd-Bearing Age

Ko training progras Is compiete without providing workers with the information
from recent research studies which Indicate that (1) lead [s transferred fronm
sother to fetus during pregnancy and (2) exposurs of the fstus to aven low
levels of lead s assocliated with deveiopaental delay during the flirst two
years of |ife and possibiy longer (see Sectlon 2.2.4.1) ;4.

2.2.2 Exposure Monitoring

Exposure monitoring Is accomplished by weasuring the concentration of lead in
the breathing zones of workers. The purpose of exposure monitoring Is to
characterizes exposure leveis during different phases of an abatement projsct
sg that the abateasnt contractor can take appropriate seasures tc reduce
axposurse to the greatest extent possibie.

Exposure monitoring allows the abatesent contractor (and his/her (ndustrial

nygienist or health and safety technician consultant) to maxisize protection
0f workars from exposure and himself fros |iability by:
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¢ Determining the levei of worker protection needsd during different phases
of an abatement project

o Evaiuating, modifying and iaproving enginesring and work practice controis

¢ Evatuating, modifying and isproving methods of abatesent, application
techniques, and speciflic work practices

0 Evaluating work quality and need for adgitional worker training

Exposure monitoring allows the contractor to avolid sole dependencs on
blological monitoring as the indicator of adequacy of worker protsction and
abatemant methods. This is important because workers can attain exposures
which put thea at risk for health sffects prior to bloiogical testing.

Morecver, Information on worker bliood lead leveis In the absence of expasure
sonitoring data does not Indicate which abatesent methods, processes or
controls can be modified to reduce exposure. This Is the case even [f ngo
worker blood iead increasss are detected.

2.2.2.1 When Should Exposure Monitoring Be Done?

Current monitoring practices havs come from industrial, ana not construction
settings. These practices do not refiect the ressarch of the iast ten years,
which Indicates detrimental health effects at lower fevels of exposure, 14,15
This suggests that current practices do not adequateiy protect workers, in
particufar, female workers and their future chlidren. Furthersore, air lead
sonitoring practices deveioped for an industrial setting are not necessarily
adequate for, or applicabie to all abatesent work. Abatement may bs of short
or long duration and create widely varying lead exposures depending upon the
tasks psrformed, Contractors perforsing one-time abatsaent work of short
duration (e.g., fess than two weeks) say choss to laplement full worker
protection in lieu of exposure monitoring.

Under current practice,yp 13 exposure levels of at jeast 30 sicrograms per
cubic meter per 8-hour tiae weignted average (TWA), trigger further exposure
sonitoring requiresents and respirator protection.

However, dus to concerns about health effects mentlioned in Chapter |,
smployers should consider full worker protectlion coabined with continued
exposure menitoring (of air lead levels) and the institutlon of engineering
and work practice controls to reduce exposure (evels even (f these (eve!s are
found to be less than 30 micrograss per cubic meter (TWA).

An initial detesrmination shouid be made by the employer to determins potential
sxposure to lead of any emplioyee at or above 30 micrograss per cublic meter
{as an 8-hour time weighted average [TWA]).

For abatement work, this Initial detersination should be done, {f possiDle, as
part of pianning prior to abateaent. This monitoring say be done as a pliot
project in the first unit of a series of units to be abated. I(nitial
determinations will most likely incliude air iead monitoring due to the current
lack of well documsnted exposure (nformation for various methods, phases ang
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processss of abatement and cleanup. When this information becomes avalilabla,
an initial determination can also be based on any information, observatlons,
calculations, or anticipated opasrations which would indicate emplioyes exposurs
to lead, or any previous measurements of alrborne lead.

Under current practlce.;2’13 exposure sonlitoring shouild aisc be performad:

0 Nhenever there is a production, Jeb site, material, process, controil or
personnei changs which may result In new or additional exposure.

0 Nhenever the employer has any other reason to suspect a change which may
result In new or additional exposures.

0 ¥hesnsvaer an emsployee compiains of any signs or symptoss which may be
attributed to lead exposure.

6 ¥henever an (nitial determination or subsequent monitoring reveais ths
alrborne exposure to be at or above 30 micrograms per cubic meter (TWa)
then exposure sonitaring shal! pe done at ieast every six months and until
at lesast two consecutive measurements taken at Jeast seven days apart, are
belaow the 30 wicrograns level. For abatement projects of duration less than
$ix months, emapioyers should advance the monitoring schedule to accommodate
the abatemssnt work scheduyle.

o Whenever initial determination or subsequent monitoring reveals that
airborne exposure Is above 50 micrograms per cublic meter (TWA), repeat
sonitaoring quarteriy until at least two consecutive measurements taken at
ieast seven days apart, are below 30 micrograms per cubic meter (TWA). For
abatement projects of short duration, employers should advance the
monitoring schedule to accossodalte the abatesent work schedule.

Employers should consider additional exposurs sonitoring anytime a worker has
an Incressed blood lead level warranting msedical referral and not sclely when
medical removal occurs (see section 2.2.4)., Any increase In worker blood fead
ievels suggests the possibility that overexposure may be occurring and that
actions may be nesded to prevent cverexposure of other workers. Additional
sxposurs monitoring can help [dentify sources of overexposures and needed
nodifications to abatement practices to reduce exposure.

2.2.2.2 Mhen |s Exposure Monitoring Optionai?

Jespite the advantages and utliiity of exposure monitoring cutiinec¢ abovse,
there are circumstances under which the employer may want to forego exposurs
sonitoring and Institute a full program of worker protection, including a
respirator protection progras. These circumastances are as follows:

0 ¥han abatement of limited duration Is to be performed one time only (e.g.,
abatenent of a single unit which |s expected to last [ess than two weeks).
Exposure maonitoring should be done when the contractor or owner plans on
doing a series of single unit abatemsnts over time even if fuli worker
protection s used.

¢ Xhen exposure has already been wel! documented for specific methods of
abatement and for experienced workers using these previously documented
methods.
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2.2.3. Engineering ang York Practice Controls

The most effective way to achieve worker procection Is to minimize exposurs
through the use of engineering and work practice controls and not to rely
soiely on & respirator protection (RP) program. In addition to helping protect
workers from overexposure, anginsering and work practice controls protect the
environaent and occupants of adjacent units and make cleanup an easier task.
(see Section 4.3.2).

Engineering and work practice controls that have a direct bearing on worker
protection are described In other sections of these guidelines as follows:

o Prohiblitlon of unacceptable msthods of abatement such as open-flame burning
and sanding (sse Section to 4.1.3).

0 Limited use of cortain amethods of abatsment such as on-site paint removal
by heat gum, caustlic and solvent-based chemicals and wet scraping (see
Chart 4.3 In Chapter V).

0 Provision of “clean rooms” on-site for changing clothes and provision of

. washing facliities (see Section 2.2.5.2).

o Shutting down forced air systems and ssailng all Intake and exhaust points
in the work arez (see Section 4.7.4.2) and provide aiternative sources of
heat [f necessary.

o Daily cleanup procedures (ses Saction 5.3.2.2)

¢ Spray misting of dry debris prior to clean-up and prohibition of dry
sweeping (sees Section 5.3.2.2.2.(2)}

2.2.4 Medical Survelllance and Medical Removal

Medical survellfance, which consists of bloiogical monitoring of worksr biood
lead fevels and medica! examinations and consultations, sust bs (splesented
prior to esployaent. One purpose of bicloglical monitoring s to estaolish a
baseiine blood lead leve! and to detect eariy changes in worker blood lead
levelis. Medlical! examinations and procedures, inciuding blood iead coilection,
shouid be performed by, or under the supervigsion of, a licensed physician and
preferably, osne with board certification in occupational medicine. Appendix
2.2 contains Information for physicians on wmedical surveillance of
lsad-exposed workers. £mployars shouid Decome familiar with the Information in
Appendix 2.2 and provide a copy to all physicians caring for their workers.

Blood lead testing should only be perforsed by laboratories accredited by the
Coltege of American Pathologists or the federa| Occupationai Safety and Health
Administration (QSHA). Appendix 2.3 iists blood [ead testing laboratorties
approved by federal OSHA. All resuits must be provided to workers along with
an expianation.

The current practices for medica!l surveliliance and medical removal are
provided beion.,z 13 However, more recent research Indlcates health effects
at lower levels of exposure. Tharefore, recent research suggests that the
currant standards do not adequateiy protect workers, In particuiar, female
workers and their future chiidren. Each of the following sections provides
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information for employers on add!tional measurss to protect workers from
exposure and thesselves from liability.

2.2.4.1 Refarring Workers for Medical Exams/Consyltations

Under current practices it Is necessary to rsfer the worksrs for maedical
examinations and consuitations as indicated beiow.;5 (f a medical referrai is
sade, then carefui investigation and remedial action shouid be taken to reducse
exposure or change worker bshavior or both. Medica! referrats should be made:

o Prier to thelr starting abatement work and prlor to raespirator fit
testing, workers must be referred to a physician for a medical
exasination which includes the foliowing elements:

- A detailed work and medical history, with particular attention to past
lead exposure, psrsonal habits and past gastrointestinai, hematoiogic,
renal, cardiovascuiar, reproductive and neurocloglcat problens.

- A thorough physical examinatlion, with particular attention to tasth,
guss, hematologic, gastrointestinai, renal, cardiovascular and
neurological systems, Puilmonary status should be evaliuated |f
respiratory protection will be usad.

- A blood pressure measurenment

- A biood sample and anatysis which determines: biood lead levels;
hemoglobin and hematocrit determinations; red cel!l indices; and
examination of peripheral smear sorphoiogy; blood urea nitrogen; and
serum creatinine.

- A routine urinalysis with microscopic examination
- Any laboratory or other test which the examining physician desns
necessary

- A discussion of the adverse effects of lead, particuiariy the effects
on fetuses (sees Sectlion 1.2, Chapter [, for a summary of biood lead
levels associated with adverse heajth affects in children, fetuses,
and adults).

¢ Ismedliately, whanaver blood lead levels excesad 30 micrograms per deciliter
(whotie biood). g .

0 As soon as possible after a worker notifles the employer that he/she has
signs or symptoms assocl/ated with {ead toxicity.

0 Wnhensver the employee desires medicai advice concerning the affeacts of
current or past exposure to lead.

o iswediately, upon notification that an espioyee Is pregnant. g

o Whenever the employee desires sedlcal advice on lead’s effacts on the
eapioyee's abl!lity to procreate a heaithy child.

o Prior to restarting work following medical resgval.
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2.2.4.2 B8lood Lead Konitoring

Under current practices, worker bilood lead monitoring should be done as
fOIlOIS:‘ls

o Befora assignment, for each amployes.

0 At least every two months during the first s!x months and after that every
six months,

0 At (east svery two months for each employse whose Jast biocod iead anzlysis
indlicated a lesvel at or above 25 micrograms per dscititer. Continus testing
at least every two months unti! two consecutive blood lead Isveis ars below
25 aicrograms per deciliter.

0 At least monthly during medical removal (see Section 2.2.4.3)

o At termination of sapioyaent.

For reasons of morker safety and saployer llability additiona! blological
(blood lead) aonitoring should be done for all new workers regardiess of prior
blood lead tevsis and sxposure Isvels In the work aresa as foilows: g

0 30 days after beginning espioyment

0 Therea#ttsr at lsast once every two months for 8§ months and after that svery
six months until termination of employssnt or termination of the empioyee’s
Invoivemsnt with lead paint abatement wmork for reasons other than medical
removal ’

2.2.4.3 inplementing Medical Removai

Medical removal is the tsmporary removal of workers due to esievated blood iead
favels. A current practice for medical remaval is as foliows:;y

0 Whenever worker bliood lead ievel is 30 sicrograms per deciliter or- higher

0 Whenever the avsrage of the last three blood tests is above 28 microgranss
per decilliter (whaoie biond) '

0 Whenever indicated by 2 physician’'s judgment based upon medical
detersination

0 WNorkers can return to former job status when two consecutive blood
sampling tests indlcate that the eapioyese’s blood lead level Is at or
beiow 25 micrograns per deciliter. |f remova! was dus to a wmedlcal
determination, & physiclan must approve the return to work.

2.2.5 Protective Clothing and Equipment

Protectiva clothing and equipment should be provided to al! workers in order
to he!p assure that lead dust I8 not transferred from the abatement work area
to the homes, vehicies, and environment of morkers, Protective clothing and
squipment alsoc serve to prevent skin and hair contact with hazardous chemicals
(solvents and caustics) or contact with skin or eye irritants that may be used
on a limited basis during abateament.

The employar s responsibie for:
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0 Providing clean protective clothing and shoe covers of appropriate
sizes on a dally basis

¢ Providing a clean changing area

0 Having water availabie for washing of hands and face and shower faciliitiss
I¥ possible

o Enforcing the removal of protective clothing at the end of sach work day
and before eating, drinking, and ssoking

o Enforcing the removal of shoe covers upon leaving the work area

6 Appropriate disposal or {aundering of work ciothes

o Providing protective clothing and egquipsent when the possibitity of skin or
éye irritation exists

0 Informing the worker how to maintain ciothing and eguipment

2.2.5.1 Types of Protective Clothing and Equipsent

The. following protective itess may be required during abatesent, clsanup and
disposal:

- Gloves

- Hair protection

- Eye goggles and face shields

- Respirators and Resplirator cartridges
- Protectlive coverall

- Shge cavers

Protective coveralls and shoe covers constitute basic worker protection gear
. and must be worn at ail times by ail workers. Disposable coveralls and shoe
covers are preferred to avoid the need for laundering of gear.

Jisposabie iteas can either be breathable or non-breathable. Non-breathable
coveralls should not be used when the possibility of heat stress and

exhaustion exists. The possibility of heat stress and exhasustlion should be
discussed with ths abatement project’'s health and safety consultant/expert.

Glove material should be appropriate for the speciflic chemical exposure (s.g.
caustic or solvent). Cotton gloves provide some protection against
contamination of hands and cutlicles with lead dust. Paper sults and shoe
covers are not appropriate for wat abatement processes. Esployers have the
responsibltity of providing the appropriate respirator cartridges. The HEPA
cartridge provides protection against dusts, sists and fuses and Is always
necessary when using & respirator on a lead abatesent project. Additionaliy,
an organic vapor cartridge needs to be added to the HEPA fllitering cartridge
when organic solvents are used on the work site. |f the chemical stripper
contains methylene chloride, then a suppiled air respirator should be used.g

a. Respiratory Protsction (RP) Prograss
A limitation of RP prograss Is their reltance on strict worker coapilance (o
attain necessary worker protection. Fallure to wear or saintain the respirator

at af} times, and In accordance with manufacturer recosmendations, can result
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in significant exposures to lead and/or other ftoxins., For this reason,
contractors shouid conduct frequent randoms inspections to heip ensure that
resplrators are properly selected, ussd, and maintained. For exampie, random
inspections may need to be done dally or even periodically throughout the day,
particuiarly to ensure that new employess develop safe work practices.

(1) When are RP Prograss Necassary?

Raspiratory protection programs are always necessary In the absence of
exposure monitoring inforsation that Indicates, without a doubt, that
respiratory protaction is not needed. Contractors should be aware that, as of
the time these gulideiine were prepared, the exposurss assoclated with various
methods and phases of abatement are not well documented. Until such time as
exposure agonltoring and ressarch on effects of lesad at [ower levels indicates
that respiratory protection Is not needed, use RP as 2 measure to supplisment
engineering and work practice controls. When effective angineering controis
are not avaliablie or feasibis, then strict raiiance on laplementation of RP
prograes and an awareness of their limitations are necessary. Respirators
shouid be furnished any time an employee makes a reguest.

The Maryland OSHA L(ead in Construction Standard specifies that respiratory
protection Is nesded when Initial detersination (see Sectlon 2.2.2) Indlcates
an alrborne iead concentration above 50 micrograss per cublic metsr? (THA),

Exployeas concernsd about exposure at or below 50 micrograss per cubic seter
should request respirator protection. Female employees, In particular, may
want added respirator protection.

(2) Respiratory Protection Program Requiressnts

The U.S. Qccupational Safety and Health Administration (OSHA) has reguiations
that outiine requiremsnts for 2 minimail acceptable progran of respiratory
protection (29 CFR 1810.134). More stringent state and local requiressnts may
apply. Therefore, the abatement contractor should check if there are any
additionat {ocal and state requirements for respiratory protection prograns.

When resplrators are provided, a respiratory protection programs sust De
established In sccordance with thess OSHA regulations and respirator fit
testing must be conducted. A medical examination aust be perforsmed by 2
physiclan prior to fit testing and any times &n espioyes exhibits difficulty
brsathing during resplrator fit testing or use. Certain pre-existing heaith
conditions say preclude a2 worker from safely using a respirator.

The requirements for a minimal acc‘eptablc respiratory protection prograa are
as follows:

o Establishment of written standard operating procedures governing the
salection and use of resplirators.

o Selection of respirators on the basis of hazards to which the worker Is
exposad,
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0 Training of workers on the limitations and use of respirators, inciuding
fit testing.

o Assignmant of respirators to indlvidual workers for their exclusive use.

o Dally cisaning and disinfecting of raspirators.

0 Storage of respirators In a convenient and sanitary location.

¢ Inspection of respirators for worn and deteriorated parts during cieaning.

0 Surveillance of work area conditions and degres of smpioyes exposure or
stress.

o Evaluation of program effectivensss.

0 Medical examination of workers by a physician prior to fit testing and
annually thereafter.
0 Use of approved respirators only.

2.2.5.2 How to Use Protective Clothing and Equipment
Proceduras prior to the start of work:

o Change into work clothing and booties In the clean section of the
designated changing areas. ,

o Don appropriate size work garsents and use duct taps to reinforce seaas
(8.g., underara, crotch, and back). ‘

¢ Any clothing not worn under protective clothing needs to be stored in the
designated changing area.

o Select and wear appropriate protective gear, including respirators I[f
needed, bafore entering the work area,

Clothing that is appropriate for weather and teapasrature conditions shouid be
worn under protsctive clothing.

Procedures upon leaving the work area:

0 Heavlily contaminated work clothing should be HEPA vacuumed while stili
baing worn.

¢ Remove shos covers and leave thes in the work area.

0 Remove protective ciothing and gear In the dirty area of the designatad
changing area prior to eating, drinking and smoking outside the work area
and prior to lsaving the work site. Protective coveralils should be resmoved
carefully by rolling down the garaent to reduce sxposure to dust.
Respirators should be the last item of gear resoved.

o Nash hands and face.

o Ciean resplirators and change cartridges as needed when Dreathing becoaes
difficult.

Procedures upon finishing work for the day (in addition to procedures
described above):

Place dlisposable covera!ls and shoe covers with abatesent waste.
Pilace clothes for laundering in a closed container.

Wash hands and face again.

|¥ showsrs are avaifabie, take showsr and wash hair.

o000
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0 Clean protective gear, Inciluding respirators according to standard
proceduraes.

o |If shower facilities are not avalilabl!s at the work site, warkers should
shower lmmediately at home and wash hair,

2.2.5.3 Care and Maintenance of Protective Gear
2. Respirators

- Inspect dally for defects and perform a leak chack
- Clean and disinfect daliy

- Repair as neoaded

- Store in pilastic bag at end of work day

b. Goggles, gloves, and rubber boots

- Wash and air dry daily
- Store In plastic bag at snd of each wark day

Ses Section 5.3.2.4, Chapter V, faor procedures for cleaning tools, equipsent,
and vehicies.

2.2.8 Record Keeping

The purpose of record keeping Is to be In compiliances with any local, state and
federal regulations, and for insurance ang liabillity purposes.

The abatement contractor is responsiblie for maintaining sritten records of:

- Exposure monitoring
- Medical surveiiiance
- Medical removal

2.2.8.1 Exposure Monlitoring Records
The foliowing information should be cantained in exposure monitoring records:

¢ QDates, number, duration, location and resuits of each of ths saaples taken.

A description of the sampling procedure(s).

0 A description of the sampiing and anaiytical sethods used and evidence of
thelr accuracy.

o The type of respirator worn, [f any.

Emplioyes nase, social security number, and monitored job classification.

¢ Environmental variabies that could affect the measurement of employee
gxposure.

<

o

Exposure msonitoring records should be maintained for 40 years or for the
duration of empioysent plius 20 years, whichever (s ionger.
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2.2.8.2 Med!ical Surveiilance Records

Medical survelilance records shall Include: 12,13

-]

Esployee name, social securlity nusber, and description of duties.

A copy of the physiclan’s written opinlons.

o Resuits of any airborne sxposurs sonitoring done for that empioyee and the
representative exposure levels suppiisd to the physiclan.

0 Any esployes medical compiaints retated to lead exposure. The empioysr or

the examining physician keeps:

<

- A copy of the medlicai exam results, Including medical and work history
and the description of laboratory procedures. The employsr may onty
receive a summary of medicai exam resuits for his records.

- A copy of any standards/guidelines used to Interpret the test results.

- A copy of the results of any biologlcal monitoring.

Medical survellilance records should be maintained for 40 years or for the
duration of empioyment plus 20 years, whichever (s longer.

2.2.8.3 Medical Removal Records

Madical removal records shouid include the nams and social sscurity number of
the eapioyee, the date on each occasion that the empicyee was resagved from
current exposure to iead, as weil as the date on which the sapioyees was
returned to his or her formar Job status. A Drief explanation of now sach
removal was or Is being accomplished and a statement with respect to sach
removal Indicating whether or not the rsason for the removal was an sievated
bliood (ead level, These records should be maintalned for at ieast the duration
of an smployese’'s enploynent.

2.2.7 Finding Qualified Trainers, Industrial Hyglenists, Heaith and Safaty
Technicians :

The following are sources of information to Identify quaiifled trainers and
industriatl hygienists or heaith and safety tschniclans., [t Is important to
inguire about the person’s knowiedge and direct prior experience with lead
hNazard abateaent.

o Federal, state, and local government occupational safety and hsaith or
industrial hyglene units (see Appendix 2.4 for iist of regional offices of
OSHA)

State or local departaents of health or environment

American Acadeay of industrial Hygiene or one of its local chapters.
Anerican Industrial Hygiene Association.

American Socliety of Safety Engineers,

Acadenic or university-based environmenta! centers.

o0 000
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III. SPUTUM CYTOLOGY

Sputum can be collected by aerosol inha- .

lation during the medical exam or by spon-
taneous early morning cough at home,
Sputum is induced by transoral inhalation
of an aerosolized solution of eight per cent
(8 percent) sodium chloride in water. After
inhaling as few as three to five breaths the
subject usually yields an adequate sputum.
All sputum should be collected directly into
sixty percent (60 percent) ~lcohol.

Scientific evidence suggosts that chest X-
rays and sputum cytology should be used to-
gether as screening tests for lung tests for
lung cancer in high risk populations such as
workers exposed to inorganic arsenic. The
tests are to be performed every six months
on workers who are 45 years of age or older
or have worked in the regulated area for 10
or more years. Since the tests seem to be
complementary, it may be advantageous to
alternate the test procedures. For instance,
chest X-rays could be obtained in June and
December and sputum cytologies could be
obtained in March and September. Facilities
for providing necessary diagnostic investiga-
tion should be readily available as well as
chest physicians, surgeons, radiologists, pa-
thologists and immunotherapists to provide
any necessary treatment services.

{43 FR 19624, May 5, 1978 43 FR 28472,
June 30, 1978, as amended at 45 FR 35282,
May 23, 19801

§1510.1025 Lead.

(a) Scope and application. (1) This
section applies to all occupational ex-
posure to lead, except as provided in
paragraph (ax2).

(2) This section deoes not apply to
the construction industry or to agri-
cultural operations covered by 29 CFR
Part 1928.

(b) Definitions. ““Action level” means
employee exposure, without regard to
the use of respirators, to an airborne
concentration of lead of 30 micro-

29 €72 Ca. AVl (7-1-33 Zdition)

grams per cubic meter of air (30 ug/
m?) averaged over an 8-hour period.

“Assistant Secretary” means the As.
sistant Secretary of Labor for Occupa.
tional Safety and Health, U.S, Depart.
ment of Labor, or designee.

“Director’” means the Director, Na.
tional Institute for Occupationg
Safety and Health (NIOSH), U.S. De.
partment of Health, Education, ang
Welfare, or designee.

“Lead’” means metallic lead, all inor
ganic lead compounds, and organi
lead soaps. Excluded from this defini.
tion are all other organic lead con.
pounds.

(¢) Permissible exposure limit (PEL)
(1) The employer shall assure that ng
employee is exposed to lead at concen.
trations greater than fifty microgramg
per cub.c meter of air (50 pg/m? aver.
aged over an 8-hour period.

(2) If an employee is exposed to legg
for more than 8 hours in any work
day, the permissible exposure limit, 45
a time weighted average (TWA) g
that day, shall be reduced according t;
the following formula:

Maximum permissible limit (in pg/
m?*) =400-+hours worked in the day.

(3) When respirators are used to sup.
plement engineering and work practice
controls to comply with the PEL ang
all the requirements of paragraph ()
have been met, employee exposure, for
the purpose of determining whether
the employer has complied with the
PEL, may be considered to be af the
level provided by the protection factor
of the respirator for those periods the
respirator is worn. Those periods may
be averaged with exposure levels
during periods when respirators are
not worn to determine the employee's
daily TWA exposure.

(d) Exposure monitoring—(1}) Gener-
al. (i) For the purposes of paragraph
{d), employee exposure is that expo-
sure which would occur if the employ-
ee were not using a respirator.

(ii) With the exception of monitor-
ing under paragraph (dX3), the em-
ployer shall collect full shift (for at
least 7 continuous hours) personal
samples including at least one sample
for each shift for each job classifica
tion in each work area.
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(ii) Full shift personal samples shall
o representative of the monitored
emx:,loyee’s. regular, daily exposure to
1e:(12d)o Initial determination. Each em-
joyer who has a workplace or work

eration covered by this standard
nall determine if any exployee may

exposed to lead at or above the
ion level.
ac(t;;?%asis of initial determination. (i)
The employer shall monitor employee
exposures and shall base initial deter-

“nations on the employee exposure
gonitoring results and any of the fol-
1owWing, relevant cons'ideratlons: .

(A) Any information, observations,
or calculations which would indicate
employee exposure to lead;

(B) Any previous measurements of
sirborne lead; and .

(C) Any employee complaints of
symptoms which may be attributable
to exposure to lead. o

(i) Monitoring for the initial deter-
mination may be limited to 2a repre-
sentative sample of the exposed em-
ployees who the employer reasonably
believes are exposed to the greatest
airborne concentrations of lead in the
workplace. .

(iliy Measurements of airborne lead
made in the preceding 12 months may
pe used to satisfy the requirement po
monitor under paragraph (d)@Q3)i) if
the sampling and analytical methods
used meet the accuracy and confi-
dence levels of paragraph (dX9) of this
section.

(4) Positive initial determinalion
and initial moniloring. (1) Where a
determination conducted urnder para-
graphs (d) (2) and (3} of this section
shows the possibility of any employee
exposure at or above the action level,
the employer shall conduct monitor-
ing which is representative of the ex-
posure for each employee in the work-
place who is exposed to lead,

(il Measurements of airborne lead
made in the preceding 12 months may
be used to satisfy this requirement if
the sampling and analytical methods
used meet the accuracy and confi-
dence levels of paragraph (d)X(9) of this
section.

(3) Negative initial determination.
Where a determination, conducted
under paragraphs (d) (2) and (3) of

$1910.1025

this section is made that no employee
is exposed to airborne concentrations
of lead at or above the action level,
the employer shall make a written
record of such determination. The
record shall include at least the infor-
mation specified in paragraph (dX3) of
this section and shall also include the
date of determination, location within
the worksite, and the name and social
security number of each employee
monitored.

(6) Frequency. (i) If the initial moni-
toring reveals employee exposure to be
below the action level the measure-
ments need not be repeated except as
otherwise provided in paragraph (d)X7)
of this section.

(ii) If the initial determination or
subsequent monitoring reveals em-
ployee exposure to be at or above the
action level but below the permissible
exposure limit the employer shall
repeat monitoring in accordance with
this paragraph at least every 6
months. The employer shall continue
monitoring at the required frequency
until at least two consecutive measure-
ments, taken at least 7 days apart, are
below the action level at which time
the employer may discontinue moni-
toring for that employee except as
otherwise provided in paragraph (dX7)
of this section.

(iii) If the initial monitoring reveals
that employee exposure is above the
permissible exposure limit the employ-
er shall repeat monitoring quarterly.
The employer shall continue monitor-
ing at the required frequency until at
least two consecutive measurements,
taken at least 7 days apart, are below
the PEL but at or above the action
level at which time the employer shall
repeat monitoring for that employee
at the frequency specified in para-
graph (dX86)(il), except as otherwise
provided in paragraph (dX7) of this
section.

(1) Additional monitoring. When-
ever there has been a production,
process, control or personnel change
which may result in new or additional
exposure to lead, or whenever the em-
ployer has any other reason to suspect
a change which may result in new or
additional exposures to lead, addition-
al monitoring in accordance with this
paragraph shall be conducted.
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(8) Employee notification. (1) Within
5 working days after the receipt of
monitoring results, the employer shall
notify each employee in writing of the
results which represent that employ-
ee’s exposure.

(ii) Whenever the results indicate
that the representative employee ex-
posure, without regard to respirators,
exceeds the permissible exposure
limit, the employer shall incude in the
written notice a statement that the
permissible exposure limit was exceed-
ed and a description of the corrective
action taken or to be taken to reduce
exposure to or below the permissible
exposure limit.

(9) Accuracy of measurement. The
employer shall use a method of moni-
toring and analysis which has an accu-
racy (to a confidence level of 95%) of
not less than plus or minus 20 percent
for airborne concentrations of lead
equal to or greater than 30 ug/m?

(e) Methods of compliance—(1) Engi-
neering and work practice controls. (1)
Where any employee is exposed to
lead above the permissible exposure
limit for more than 30 days per year,
the employer shall implement engi-
neering and work practice controls (in-
cluding administrative controls) to
reduce and maintain employee expo-
sure to lead in accordance with the im-
plementation schedule in Table I
below, except to the extent that the
employer can demonstrate that such
controls are not feasible. Wherever
the engineering and work practice con-
trols which can be instituted are not
sufficient to reduce employee exypo-
sure to or below the permissible expo-
sure limit, the employer shall none-
theless use them to reduce exposures
to the lowest feasible level and shall
supplen:2nt them by the use of respi-
ratory protection which complies with
the requirements of paragraph (f) of
this section.

(ii) Where any employee is exposed
to lead above the permissible exposure
limit, but for 30 days or less per year,
the employer shall implement engi-
neering controls to reduce exposures
to 200 pg/m3, but thereafter may im-
plement any combination of engineer-
ing, work practice {including adminis-
trative controls), and respiratory con-
trols to reduce and maintain employee

29 CFR Ch. XVII (7-1-33 Editicn)
exposure to lead to or below 50 pg/m3

TABLE |—IMPLEMENTATION SCHEDULE

Compliance dates?

ingustry !

200 pg/ | 100 pg/
m? m?

Primary lead production ... (3) 3
Secondary lead production ... (3) 3.
Lead acid bahery manufac- '
TUIE oo
Automobite manufacture/
solder gnnding ..o (3 N/A
Electronics, 5ray ron found-
ries, ink  manufacture,
paints and coatings man-
utacture, wall paper man-
ufacture, can manufac-
ture, and pnoting.............. 3) N/A t
Lead pigment manufacture,
nonferrcus foundries,
leaded steel manufacture,
fead chemical manufac-
ture, shipbudding and ship
repair, battery breaking in
the collection and proc-
essing of scrap {excluding
collection and processing
ot scrap which is part of
a secondary smelting op-
eration), secondary lead
smelting of copper, and
lead casting ... eccrnnccenns (3) N/A N/a
All other industries ... {3} N/A 25

I m9
i
|

3) 2

|
i
!
¢
i
¢
i
i

' Includes ancillary activities located on the same worksee

? Expressed as the number of years from the effectvs
date by which comptiance with the given arrborne exposurg
tevel, as an 8-hour TWA must be achieved,

(2) Respiratory protection., Where
engineering and work practice controls
do not reduce employee exposure to or
below the 50 pg/m? permissible expo.
sure limit, the employer shall supple.
ment these controls with respirators in
accordance with paragraph (f).

(3) Compliance program. (i) Each
employer shall establish and imple
ment a written compliance program to
reduce exposures to or below the per
missible exposure limit, and interim
levels if applicable, solely by means of
engineering and work practice controls
in accordance with the implementa.
tion schedule in paragraph (eX1).

(ii) Written plans for these compli-
ance programs shall include at least
the following:

(A) A description of each operaticn
in which lead is emitted; e.g. machin
ery used. material processed, controls
in place, crew size, employee job re
sponsibilities, operating procedures
and maintenance practices;
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(B) A description of the specific
pans that will be employed to
chieve compliance, including engi-
3eering plans and studies used to de-
n rmine methods selected f{or control-
ling exposure to lead;

(C) A report of the technology con-

i ered in meeting the permissible ex-
(D) Air monitoring data w'mg:k“ docu-
ents the source of lead emissio.s;
(E) A detailed schedule for imple-
mentation of the program, including
documentation such as copies of pur-
chase orders for equipment, construc-
tion contracts, etc.i .

(F) A work practlc'e program which
includes items required under para-
graphs (8), (h) and (i) of this regula-
“‘fg’) An administrative control sghed-
ule required by paragraph (e)(8), if ap-
plicable; . )

(H) Other relevant information.

(iii) Written programs shall be sub-
mitted upon request to the Assistant
secretary and the Director, and shall
pe available at the worksite for exami-
nation and copying by the Assistant
Secretary, Director, any affecied em-
ployee or authorized employee repre-
sentatives.

(iv) Written programs shall be re-
vised and updated at least every 6
months to reflect the current status of
the program.

(4) Bypass of interim level. Where
an employer’s compliance plan pro-
vides for a reduction of employee ex-
posures to or below the PEL solely by
means of engineering and work prac-
tice controls in accordance with the
imple:nentation schedule in table I,
and the employer has determined that
compliance with the 100 pg/m? interim
level would divert resources to the
extent that it clearly precludes compli-
ance, otherwise attainable, with the
PEL by the required time, the employ-
er may proceed with the plan to
comply with the PEL in lieu of compli-
ance with the interim level if:

t) The compliance plan clearly doc-
uments the basis of the determination;

(b The employer takes all feasible
steps to provide maximum protection

fox:j employees until the PEL is met;
an

m
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(iii) The eéemployer notifies the
OSHA Area Director nearest the af-
fected workplace in writing within 10
working days of the completion or re-
vision of the compliance plan reflect-
ing the determination.

(5) Mechanical ventilation. (i) When
ventilation is used to control exposure,
measurements which demonstrate the
effectiveness of the system in control-
ling exposure, such as capture veloci-
ty, duct velocity, or static pressure
shall be made at least every 3 months.
Measurements of the system’s effec-
tiveness in controlling exposure shall
be made within 5 days of any change
in production, process, or control
which might result in a change in em-
ployee exposure to lead.

(iiy Recirculation of air, If air from
exhaust ventilation is recirculated into
the workplace, the employer shall
assure that (A) the sy tem has a high
efficiency filter with reliable back-up
filter; and (B) controls to monitor the
concentration of lead in the return air
and to bypass the recirculation system
automatically if it fails are installed,
operating, and maintained.

(8) Administrative controls. If ad-
ministrative controls are used as a
means of reducing employees TWA ex-
posure to lead, the employer shall es-
tablish and implement a job rotation
schedule which includes:

(i) Name or identification number of
each affected employee;

(i1) Duration and exposure levels at
each job or work station where each
affected employee is located; and ¢

(iiiY Any other information which
may be useful in assessing the reliabil-
ity of administrative controls to
reduce exposure to lead.

(f) Respiratory protection—(1) Gen-
eral. Where the use of respirators is
required under this section, the em-
ployer shall provide, at no cost to the
employee, and assure the use of respi-
rators which comply with the require-
ments of this paragraph. Respirators
shall be used in the following circum-
stances:

(i) During the time period necessary
to install or implement engineering or
work practice controls, except that
after the dates for compliance with
the interim levels in table I, no em-
ployer shall require an employee 1o
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wear a negative pressure respirator
longer than 4.4 hours per day,

(i) In work situations in which engi-
neering and work practice controls are
not sufficient to reduce exposures to
or below the permissible exposur»
limit; and -

(1ii) Whenever an employee requests
a respirator.

(2) Respirator selection. (i) Where
respirators are required under this sec-
tion the employer shall select the ap-
propriate respirator or combination of
respirators from table II below.

TABLE H—RESPIRATORY PROTECTION FOR
LEAD AEROQSOLS

Airborne
concentration of fead
cr condition of use

Required resprrator '

Not in excess of 0.5 Half-mask, air-punitying  respirator
mg/m3(10X PEL). equipped with high efficlency fil-
terg, > ¥

Full facepiece, air-purifying respirator
with high efficiency filters.?

(1) Any powered, ar-punlying respi-
rator with high ethciency filters.® or
(2} Half-rmask supplied-air respira-
tor operated in positive-pressure

Not in excess of 2.5
mg/m3*{50X PEL).

Not in excess of 50
mg/m3(1000X PEL).

mode. *
Not in excess of 100 | £ pphed-air resprrators  with  full
mg/m?*(2000XPEL). facepiece, hood. heimet, or sui,
operaled in postive pressure

mode.
Greater than 100 mg/  Full facepiece, self-contained

breathing apparatus operaled in
positive-pressure mode.

m?* unknown
concentration or
fire fighting.

{Respirators specified for high concentrations can be used
at lower concentratons of lead.

*Full facepiece is reguired i the lead aerosols cause eye
or skin irrdation at the use concentrations.

A high efficiency particulate filter means $9.97 percent
etlicient agamnst 0.3 micron size particles.

(ii) The employer shall provid: a
powered, air-purifying respirator in
lieu of the respirator specified in
Table II whenever:

(A) An employee chooses to use this
type of respirator; and

(B) This respirator will provide ade-
quate protection to the emplioyee.

(ii) The employer shall select respi-
rators from among those approved for
protection against lead dust, fume,
and mist by the Mine Safety and
Health Administration and the Na-
tional 1Institute for Occupational
Safety and Health (NIOSH) under the
provisions of 30 CFR Part 11.

(3) Respirator usage. (i) The employ-
er shall assure that the respirator

29 Cr2 Ch. XVil (7-1-33 Edition)

issued to the employee exhibits mini-
mum facepiece leakage and that the
respirator is fitted properly.

(i) Employers shall perform either
quantitative or qualitative face fit
tests at the time of initial fitting and
at least every six months thereafter
for each employee wearing negative
pressure respirators. The qualitative
fit tests may be used only for testing
the fit of half-mask respirators where
they are permitted to be worn, ang
shall be conducted in accordance with
Appendix D. The tests shall be used tg
select facepieces that provide the re.
quired protection as prescribed ip
table I1.

(iii) If an employee exhibits difficyl.
ty in breathing during the fitting tegt
or during use, the employer sha]
make available to the employee an ex.
amination in accordance with pars.
graph ()3 C) of this section to de.
termine whether the employee cap
wear a respirator while performing the
required duty.

(4) Respirator program. (1) The en,.
ployer shall institute a respiratory
protection program in accordance with
29 CFR 1910.134 (), (d), (e) and (f).

(ii) The employer shall permit eagy
employee who uses a filter respirato
to change the filter elements when
ever an increase in breathing resist
ance is detected and shall maintain ap
adequate supply of filter elements fy
this purpose.

(iiiy Employees who wear respiraton
shall be permitted to leave work arex
to wash their face and respirator fag
plece whenever necessary to preven
skin irritation associated with respin
tor use.

(g) Protective work clothing ax
equipment—(1y Provision and use |
an employee is exposed to lead abo
the PEL, without regard to the uses
respirators or where the possibilitya
skin or eye irritation exists, the ex
ployer shall provide at no cost to it
employee and assure that the emplo
ee uses appropriate protective wi
clothing and equipment such as, &
not limited to:

(iy Coveralls or similar full-bx
work clothing;

(ii} Gloves, hats, and shoes or disp
able shoe coverles; and
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(iii) Face shields, vented goggles, or
other appropriate protective equip-
ment which complies with §1910.133
of this Part. _

(2) Cleaning and replacement. (i)

he employer shall proyide the pro-
ective clothing requ_ired in paragraph
(g)(1) of this section in a clean and dry
condition at least weekly, and daily to

mployees whose exposure levels with-
eut regard to a respirator are over 200
© /m?of lead as an 8-hour TWA.

¢iiy The employer shall prpvide for
the cleaning, laundering, or gixsposal of
protective clothing and equipment re-
quired by paragraph (g)(1) of this sec-
m()gi) The employer shall repair or re-
place required prot.ctive cl.othi.ng and
equipment as needed to maintain the.r

jveness.
ef(fievc)m’rhe employer shall assure that
4]l protective clothing Is removed at
the completion of a work shift only in
change rooms provided for that pur-

ose as prescribed in paragraph (iX(2)

is section.

Of(t.?ljsrhe employer shall assure that
contaminated ~ protective  clothing
which is to be cleaned, laundered, or
disposed of, is placed in a closed con-
rainer in the change-room which pre-
vents dispersion of lead outside the
container. i )

(viy The employer shall inform in
writing any person who cleans or laun-
ders protective clothing or equipment
of the potentially harmful effects of
exposure to lead.

(vil) The employer shall assure that
the containers of contaminated protec-
tive clothing and equipment required
by paragrph (g)2Xv) are labelled as
follows: ¢ "UTION: CLOTHING CON-
TAMINATED WITH LEAD. DO NOT
REMOVE DUST BY BLOWING OR
SHAKING. DISPOSE OF LEAD
CONTAMINATED WASH WATER
IN ACCORDANCE WITH APPLICA-
BLE LOCAL, STATE, OR FEDERAL
REGULATIONS.

tvit). The em- loyer shall prohibit
the removal of .ead from protective
clothing, or equipment by blowing,
shaking, or any other means which
disperses lead into the air.

th) Housekeeping—(1) Surfaces. All
furfaces shall be maintained as free as
practicable of accumulations of lead.
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(2) Cleaning floors. (i) Floors and
other surfaces where lead accumulates
may not be cleaned by the use of com-
pressed air.

(ii) Shoveling, dry or wet sweeping,
and brushing may be used only where
vacuuming or other equally effective
methods have been tried and found
not to be effective,

{3}y Vacuuming. Where vacuuming
methods are selected, the vacuums
shall be used and emptied in a manner
which minimizes the reentry of lead
into the workplace.

(1Y Hygiene facilities and practices.
(1) The employer shall assure that in
areas where employees are exposed to
lead above the PEL, without regard to
the use of respirators, food or bhever-
age is not present or consumed, tobac-
¢co products are not present or used,
and cosmetics are not applied, except
in change rooms, lunchrooms, and
showers required under paragraphs
(1)(2) t1 -ough (i)(4) of this section.

(2) Change rooms. (i) The employer
shall provide clean change rooms for
employees who work in areas where
their airborne exposure to lead is
above the PEL, without regard to the
use of respirators.

(ii) The employer shall assure that
change rooms are equipped with sepa-
rate storage facilities for protective
work clothing and equipment and for
street clothes which prevent cross-con-
tamination.

(3) Showers. (i) The employer shall
assure that employees who work in
areas where their airborne exposure to
lead is above the PEL, without regard
to the use of respirators, shower at the
end of the work shift.

(ii) The employer shall provide
shewer facilities in accordance with
§ 1910.141 (dX3) of this part.

(iii) The employer shall assure that
employees who are required to shower
pursuant to paragraph (iX3Xi) do not
leave the workplace wearing any cloth-
ing or equipment worn during the
work shift. '

(4) Lunchrooms. (1) The employer
shall provide lunchroom facilities for
employees who work in areas where
their airborne exposure to lead Iis
above the PEL, without regard to the
use of respirators.
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{iiy The emplover shall assure that
lunchroom facilities have a tempera-
ture controlled, positive pressure, fil-
tered air supply, and are readily acces-
sible to employees.

(iii) The employer shall assure that
employees who work in areas where
their airborne exposure to lead is
above the PEL without regard to the
use of a respirator wash their hands
and face prior to eating, drinking,
smoking or applying cosmetics.

(iv) The employer shall assure that
employees do not enter lunchroom fa-
cilities with protective work clothing
or equipment unless surface lead dust
has been removed by vacuuming,
downdraft booth, or other cleaning
method.

(5) Lavatories. The employer shall
provide an adequate number of lavato-
ry facilities which comply with
§ 1910.141(d) (1) and (2) of this part.

(}) Medical surveillance—(1) Gener-
al. (1) The employer shall institute a
medical surveillance program for all
employees who are or may be exposed
above the action level for more than
30 days per vear.

(i) The employer shall assure that
all medical examinations and proce-
dures are performed by or under the
supervision of a licensed physician.

(iii) The employer shall provide the
required medical surveillance includ-
ing multiple physician review under
paragraph (j)}3)iil) without cost to
employees and at a reasonable time
and place.

(2) Biological monitoring—(i) Blood
lead and ZPP level sampling and anal-
ys§is. The employer shall make avail-
able biological monitoring in the form
of blood sampling and analysis for
lead and zinc protoporphyrin levels to
each employee covered under para-
graph (J¥1Xi) of this section on the
following schedule:

(A) At least every 6 months to each
employee covered under paragraph
GXX() of this section;

(B) At least every two months for
each employee whose last blood sam-
pling and analysis indicated a blood
lead level at or above 40 pg/100 g of
whole blood. This frequency shall con-
tinue until two consecutive blood sam-
ples and analyses indicate a blood lea
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level below 40 /100 g of whole blood;
and

(C) At least mc thly during the re-
moval period of each employee re-
moved from exposure to lead due to an
elevated blood lead level.

(il) Follow-up blood sampling tests.
Whenever the results of a blood lead
level test indicate that an employee’s
blood lead level exceeds the numerical
criterion for medical removal under
paragraph (k)(1)(i), the employer shall
provide a second (follow-up) blood
sampling test within two weeks after
the employer receives the results of
the first blood sampling test.

(iii) Accuracy of blood lead level sam-
pling and analysis. Blood lead level
sampling and analysis provided pursu-
ant to this section shall have an accu.
racy (to a confidence level of 95 per.
cent) within plus or minus 15 percent
or 6 pg/100ml, whichever is greater,
and shall be conducted by a laboratory
licensed by the Center for Disease
Control, United States Department of
Health, Education and Welfare (CDQC)
or which has received a satisfactory
grade in blood lead proficiency testing
from CDC in the prior twelve months,

(iv) Employee notification. Within
five working days after the receipt of
biological monitoring results, the em-
ployer shall notify in writing each em.
ployee whose blood lead level excreds
40 pg/100 g (A) of that employvees
blood lead level and (B) that the
standard requires temporary medical
removal with Medical Removal Protec-
tion Dbenefits when an employee’s
blood lead level exceeds the numerical
criterion for medical removal under
paragraph (k)(1)(i) of this section.

(3) Medical examinations and con-
sultations-~(1} Frequency. The employ-
er shall make available medical exami-
nations and consultations to each em-
ployee covered under paragraph
(1)) of this section on the follow-
ing schedule:

(A) At least annually for each em-
ployee for whom a blood sampling test
conducted at any time during the pre-
ceding 12 months indicated a blood
lead level at or above 40 ug/100 g;

(B) Prior to assignment for each em-
ployee being assigned for the first
time to an area in whizh airborne con-
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centrations of lead are at or above the
qction level;

¢C) As soon as possible, upon notifi-
cation by an employee either that the
employee has developed signs or symp-
roms commonly associated with lead
intoxication, that the employee de-
sires medical advice concerning the ef-
fects of current or past exposure to
jead on the employee’s ability to pro-
create a healthy child, or that the em-
ployee has demonstrated difficulty in
preathing during a respirator fitting
test or during use; and _

(D) As medically appropriate for
each employee either removed from
exposure to lead due to a risk of sus-
raining material impairment to health,
or otherwise limited pursuant to a
final medical determiration.

(ii) Content. Medical examinations
made available pursuant to pgragrgph
(3D (A) through (B} of this section
chall include the following elements:

(A) A detailed work history and a
medical history, with particular atten-
tion to past lead exposure (occupation-
al and non-occupational), personal
nabits (smoking, hygiene), ‘and past
oastrointestinal, hematologic, renal,
cardiovascular, reproductive and neu-
rological problems;

(B) A thorough physical examina-
tion, with particular attention to
teeth, gums, hematologic, gastrointes-
tinal, renal, cardiovascular, and neuro-
logical systems. Pulmonary status
should be evaluated if respiratory pro-
tection will be used;

(C) A blood pressure measurement;

(D) A blood sample and analysis
which determines:

(1) Blood lead level,

(2) Hermoglobin and hematocrit de-
terminations, red cell indices, and ex-
amination of peripheral smear mor-
phology;

{3) Zinc protoporphyrin;

(4) Blood urea nitrogen; and,

(5) Serum creatinine;

{E) A routine urinalysis with micro-
scopic examination; and

(F) Any laboratory or other test
which the examining physician deems
necessary by sound medical practice.

The content of medical examinations
made available pursuant to paragraph
(13X (Cy through (D) of this section
shall be determined by an examining
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physician and, if requested by an em-
ployee, shall include pregnancy testing
or laboratory evaluation of male fertil-
ity.

(iil) Multiple physician review mech-
anism. (A) If the employer selects the
initial physician who conducts any
medical examination or consultation
provided to an employee under this
section, the employee may designate a
second physician:

(1) To review any findings, determi-
nations or recommendations of the ini-
tial physician; and

(2 To conduct such examinations,
consultations, and laboratory tests as
the second physician deems necessary
to facilitate this review.

(B) The employer shall promptly
notify an employee of the right to
seek a second medical opinion after
each occasion that an initial physician
conducts a medical examination or
consultation pursuant to this section.
The employer may condition its par-
ticipation in, and payment for, the
multiple physician review mechanism
upon the employee doing the follow-
ing within fifteen (15) days after re-
ceipt of the foregoing notification, or
receipt of the initial physician’'s writ-
ten opinion, whichever is later:

(1) The employee informing the em-
ployer that he or she intends to seek a
second medical opinion, and

(2) The employee initiating steps to
make an appointment with a second
physician.

(C) If the findings, determinations
or recommendations of the second
physician differ from those of the ini-
tial physician, then the employer and
the employee shall assure that efforts
are made for the two physicians to re-
solve any disagreement.

(D) If the two physicians have been
unable to quickly resolve their dis-
agreement, then the employer and the
employee through their respective
physicians shall designate a third phy-
sician:

(1) To review any findings, determi-
nations or recommendations of the
prior physicians; and

{2y To conduct such examinations,
consultations, laboratory tests and dis-
cussions with the prior physicians as
tlie third physician deems necessary to
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resolve the disagreement of the prior
physicians.

(E) The employer shall act consist-
ent with the findings, determinations
and recommendations of the third
physician, unless the employer and
the employee reach an agreement
which is otherwise consistent with the
recommendations of at least one of
the three physicians.

(iv) Information provided to examin-
ing and consulting physicigans. (A)
The employer shall provide an initial
physician conducting a medical exami-
nation or consultation under this sec-
tion with the following information:

(1) A copy of this regulation for lead
including all Appendices;

(2) A description of the affected em-
ployee's duties as they relate to the
employee’s exposure;

(3) The employee's exposure level or
anticipated exposure level to lead and
to any other toxic substance (if appli-
cable);

(4) A description of any personal
protective equipment used or to be
used;

(5) Prior blood lead determinations;
and

{6 All prior written medical opin-
ions concerning the employee in the
employer’s possession or control.

(B) The employer shall provide the
foregoing information to a second or
third physician conducting a medical
examination or consultation under
this section upon request either by the
second or third physician, or by the
employee.

(v) Writlen medical opinions. (A)
The employer shall obtain and furnish
t;.e employee with a copy of a written
medical opinion from each examining
or consulting physician which contains
the following information:

(1) The physician’'s opinion as to
whether the employee has any detect-
ed medical condition which would
place the employee at increased risk of
material impairment of the employee’s
health from exposure to lead;

(2) Any recommended special protec-
tive measures to be provided to the
employee, or limitations to be placed
upon the employee’s exposure to lead;

(3) Any recommended limitation
upen the employee's use of respira-
tors, including a determination of

8 .
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whether the employee can wear & pow-
ered air purifying respirator if a physi-
cian determines that the empliyee
cannot wear a negat' ve pressure respi-
rator; and

(4) The results of the blcod lead de-
terminations.

{B) The employer shall instruct each
examining and consulting physician
to:

(1) Not reveal either in the written
opinion, or in any other means of com-
munication with the employer, {ind-
ings, including laboratory results, or
diagnoses unrelated to an employee's
occupational exposure to lead; and

(2) Advise the employee of any medi.
cal condition, occupational or nonoe-
cupational, which dictates further
medical examination or treatment.

(vi) Alternate Physician Determinag.
tion Mechanisms. The employer ang
an employee or authorized employee
representative may agree upon the use
of any expeditious alternate physician
determination mechanism in lieu of
the multiple physician review mecha.
nism provided by this paragraph so
long as the alternate mechanism oth-
erwise satisfies the requirements con.
tained in this paragraph. .

(4) Chelation. (i) The employer shall
assure that any person whom he re
tains, employs, supervises or controls
does not engage in prophylactic chela.
tion of any employee at any time.

(i) If therapeutic or diagnostic che.
lation is to be performed by any
person in paragraph (j)(4)), the em.
ployer shall assure that it be done
under the supervision of a licensed
physician in a clinical setting with
thorough and appropriate medical
monitoring and that the employee i3
notified in writing prior to its occur
rence,

(k) Medical Remowval Protection—(1}
Temporary medical removal and
return of an employee—{i) Temporary
removal due Lo elevated blood lead -
levels—(A) First year of the standard
During the first vear following the ef-
fective date of the standard, the em-
ployer shall remove an employee from
work having a daily eight hour TW4
exposure to lead at or above 100 ug/m’
on each occasion that a periodic and 3
follow-up blood sampling test conduct-
ed pursuant to this section indicate
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(hat the employee’s blood lead level is
4t or above 80 pg/100 g of whole blood;

(B)y Second year of the standard.
puring the second year following the
offective date of the standard, the em-

jover shall remove an employee from
work having a daily 8-hour TWA expo-
sure to lead at or above 50 ug/m’ on
each occasion that a periodic and a
iollow-up blood sampling test conduct-
ed pursuant to this section indicate
rhat the employee’s blood lead level is
«:x,t or above 71 ug/100 g of whole blood;

(C) Third year of the standard, and
thereaster. Beginning with the third
ear following the effective date of
tne standard, the employer shall
remove an employee from work having
an exposure to lead at or above the
action level on each occasion that a
periodic and 2 follow-up blood sam-
pling test conducted pursuant to this
section indicate that the employee's
plood lead level is at or above 60 ng/
100 g of whole blood; and,

(D) Fifth year of the standard, and
thereafter. Beginning with the fifth
year following the effective date of
the standard, the employer shall
remove an employee from work having
an exposure to lead at or above the
action level on each occasion that the
average of the last three blood sam-
pling tests conducted pursuant to this
section (or the average of all blood
sampling tests conducted over the pre-
vious six (6) months, whichever is
longer) indicates that the employee's
blood lead level is at or above 50 ug/
100 g of whole blood; provided, howev-

er. that arl employee need not be re-

moved if the last blood sampling test
indicates a blood lead level at or below
40 ug/100 g of whole t lood.

(ii) Temporary removal due to a
final medical determination. (A) The
emplover shall remove an employee
from work having an exposure to lead
at or above the action level on each oc-
casion that a final medical determina-
tion results in a medical finding, deter-
mination, or opinion that the employ-
ee has a detected medical condition
which pl~ces the emplovee at in-
creased rio < of material impairment to
health from exposure to lead.

{B) For the purposes of this section,
the phrase “final medical determina-
tion” shall mean the outcome of the
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multiple physician review mechanism
or alternate medical determination
mechanism used pursuant to the medi-
cal surveillance provisions of this sec-
tion.

(C) Where a final medical determi-
nation results in any recommended
special protective measures for an em-
ployee, or limitations on an employee's
exposure to lead, the employer shall
implement and act consistent with the
recommendation.

(iil) Return of the employee to fjormer
Jjob status. (A) The employer shall
return an employee to his or her
former job status:

(1) For an employee removed due to
a blood lead level at or above 80 ug/
100 g, when two consecutive blood
samp'ng tests indicate that the em-
ploye::’'s blood lead level is at or below
60 ug/100 g of whole blood;

(2) For an employee removed due to
a blood lead level at or above 70 ug/
100 g, when two consecutive blood
sampling tests indicate that the em-
ployee’s blood lead level is at or below
50 ug/100 g of whole blood;

(3) For an employee removed due to
a blood lead level at or above 60 ug/
100 g, or due to an average blood lead
level at or above 50 pug/100 g, when
two consecutive blood sampling tests
indicate that the employee's blood
lead level is at or below 40 ug/100 g of
whole blood;

(4) For an employee removed due to
a final medical determination, when a
subsequent final medical determina-
tion results in a medical finding, deter-
mination, or opinion that the employ-
€e no longer has a detected medical
condition which places the employee
at increased risk of material impair-
ment to health from exposure to lead.

(B) For the purposes of this section,
the requirement that an employer
return an employee to his or her
former job status is not intended to
expand upon or restrict any rights an
employee has or would have had,
absent temporary medical removal, to
a specific job classification or position
under the terms of a collective bar-
gaining agreement.

(iv) Removal of other employee spe-
cial protective measure or limitations.
The employer shall remove any limita-
tions placed on an employee or end
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any special protective measures pro-
vided to an employee pursuant to a
final medical determination when a
subsequent final medical determina-
tion indicates that the limitations or
special protective measures are no
longer necessary.

(v) Employer oplions pending a final
medical det mination. Where the
multiple physician review mechanism,
or alternate medical determination
mechanism used pursuant to the medi-
cal surveill..»ce provisions of this sec-
tion, has not yet resulted in a final
medical determination with respect to
an employee, the employer shall act as
follows:

(A) Removal. The employer may
remove the employee from exposure
to lead, provide special protective
measures to the employee, or place
limitations upon the employee, con-
sistent with the medical findings, de-
terminations, or recommendations of
any of the physicians who have re-
viewed the employee’s health status.

(B) Return. The employer may
return the employee to his or her
former job status, end any special pro-
tective measures provided to the em-
ployee, and remove any limitations
placed upon the employee, consistent
with the medical findings, determina-
tions, or recommendsations of any of
the physicians who have reviewed the
employee’s health status, with two ex-
ceptions. If (I) the initial removal, spe-
cial protection, or limitation of the
employee resulted from a final medi-
cal determination which differed from
the findings, determinations, or rec-
ommendations of the initial physician
or

(2) The employee has been on re-
moval status for the preceding eight-
een months due to »n elevated blood
lead level, then th: employer shall
await a final medical determination.

(2) Medical removal prolection bene-
fits—(i) Provision of medical removal
protection benefits. The employer
shall provide to an employee up to
eighteen (18) months of medical re-
moval protection benefits on each oc-
casion that an employee is removed
from exposure to lead or otherwise
limited pursuant to this section.

(ii) Definition of medical removal
protection benefits. For the purposes
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of this section, the requirement that
an employer provide medical removal
protection benefits means that the
employer shall maintain the earnings,
seniority and other employment rights
and benefits of an employee as though
the employee had not been removed
from normal exposure to lead or oth-
erwise limited.

(iil) Follow-up medical surveillance
during the period of employee removal
or limitation. During the period of
time that an employee is removed
from normal exposure to lead or oth-
erwise limited, the employer may con-
dition the provision of medical remov-
al protection benefits upon the em-
ployee’s participation in follow-up
medical surveillance made available
pursuant to this section.

(iv) Workers’ compensation claims.
If a removed employee files a claim for
workers’ compensation payments for a
lead-related disability, then the em-
ployer shall continue to provide medi-
cal removal protection benefits pend-
ing disposition of the claim. To the
extent that an award is made to the
employee for earnings lost during the
period of removal, the employers
medical removal protection obligation
shall be reduced by such amount. The
employer shall receive no credit for
workers’ compensation payments re-
ceived by the employee for treatment
related expenses.

(v) Other credits. The employer’s ob-
ligation to provide medical removal
protection benefits to a removed em-
ployee shall be reduced to the extent
that the employee receives compensa-
tion for earnings lost during the
period of removal either from a public-
ly or employer-funded compensation
program, or receives income from rm-
ployment with another employer
made possible by virtue of the employ-
ee’s removal.

(vi) Employees whose blood lead
levels do not adequately decline within
18 months of removal. The employer
shall take the following measures with
respect to any emplo: 2e removed from
exposure to lead due to an elevated
blood lead level whose blood lead level
has not declined within the past eight-
een (18) months of removal so that
the employee has been returned to his
or her former job status:
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(A) The employer shall make avail-
sble to the employee a medical exami-
pation pursuant to this section to
obtain a final medical determination
with respect to the employee;

(B) The employer shall assure that
tne final medical determination ob-
rained indicates whether or not the
employee may be returned to his or
ner former job status, and if not, what
steps should be taken to protect the
employee’s health; ]

(C) Where the final medical determi-
nation has not yet been obtained, or
once obtained indicates that the em-

Jjoyee may not yet be returned to his
or her former job status, the employer
shall continue to provide mec.ical re-
moval protection benefits to the em-
ployee until either the empl yee is re-
rurned to former job status, or a final
medical determination is made that
the employee is incapable of ever
safely returning to his or her former
job status.

(D) Where the employer acts pursu-
ant to a final medical determination
which permits the return of the em-
ployee to his or her former job status
despite what would otherwise be an
unacceptable blood lead level, later
questions concerning removing the
employee again shall be decided »y a
final medical determination. The em-
ployer need not automatically remove
such an employee pursuant to the
blood lead level removal criteria pro-
vided by this section.

(vil)y Voluntary Removal or Restric-
tion of 4n Employée. Where an em-
ployer, although not required by this
section to do so, removes an employee
from exposure to lead or otherwise
places limitations on an employee due
to the effects of lead exposure on the
employee’s medical condition, the em-
ployer shall provide medical removal
protection benefits to the employee
equal to that required by paragraph
(kX2)(1) of this section.

(1) Employee information and train-
ing—(1) Training program. (i) Each
employer who has a workplace in
which there is a potential exposure to
airborne lead at any level shall inform
employees of the content of Appendi-
ces A and B of this regulation.

() The employer shall institute a
training program for and assure the
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participation of all employees who are
subject to exposure to leac at or above
the action level or for whom the possi-
bility of skin or eye irritation exists.

(iill) The employer shall provide ini-
tial training by 180 days from the ef-
fective date for those employees cov-
ered by paragraph (Ix1) (i) on the
standard's effective date and prior to
the time of initial job assignment for
those employees subsequently covered
by this paragraph.

(iv) The training program shall be .
repeated at least annually for each
employee.

(v The employer shall assure that
each employee is informed of the fol-
lowing:

(A) The content of this standard and
its appendices;

(B) The specific nature of the oper-
ations which could result in exposure
to lead above the action level;

(C) The purpose, proper selection,
fitting, use, and limitations of respira-
tors;

(D) The purpose and a description of
the medical surveillance program, and
the medical removal protection pro-
gram including information concern-
ing the adverse health effects associat-
ed with excessive exposure to lead
(with particular attention to the ad-
verse reproductive effects on both
males and females);

(E) The engineering controls and
work practices associated with the em-
ployee’s job assignment;

(F) The contents of any compliance
plan in effect; and

() Instructions to employees that
chelating agents should not routinely
be used to remove lead from their
bodies and should not be used at all
except under the direction of a li-
censed physician;

(2) Access to information and train-
ing materials. (1) The employer shall
make readily available to all affected
employees a copy of this standard and
its appendices.

(ii) The employer shall provide,
upon request, all materials relating to
the employee information and train-
ing program to the Assistant Secretary
and the Director.

(iii) In addition to the information
required by paragraph (IX1Xv), the
employer shall include as part of the
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training program, and shall distribute
to employvees, any madterials pertaining
to the Occupational Safety and Health
Act, the regulations issued pursuant to
that Act, and this lead standard,
which are made available to the em-
ployer by the Assistant Secretary.

(m) Signs—(1) General. (i) The em-
ployer may use signs required by other
statutes, regulations or ordinances in
addition to, or in combination with,
signs required by this paragraph.

(ii) The employer shall assure that
no statement appears on or near any
sign required by this paragraph which
contradicts or detracts from the mean-
ing of the required sign.

(2) Signs. (i) The employer shall post
the following warning signs in each
work area where the PEL is exceeded:

WARNING
LEAD WORK AREA
POISON

NO SMOKING OR EATING

(i) The employer shall assure that
signs required by this paragraph are il-
juminated and cleaned as necessary so
that the legend is readily visible.

(n) Recordkeeping—(1) FExposure
monitoring, (1) The employer shall es-
tablish and maintain an accurate
record of all monitoring required in
paragraph (d) of this section,

(ii) This record shall include:

(A) The date(s), number, duration,
location and results of each of the
samples taken, including a description
of the sampling procedure used to de-
termine representative employee expo-
sure where applicable;

(B) A description of the sampling
and analytical methods used and evi-
dence of their accuracy;

(C) The type of respiratory protec-
tive devices worn, if any;

(D) Name, social security number,
and job classification of the employee
monitored and of all other employees
whose exposure the measurement is
intended to represent; and

(E) The environmental variables
that could affect the measurement of
employee exposure,

(iiiy The employer shall maintain
these monitoring records for at least
40 years or for the duration of employ-
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ment plus 20 years, whichever is
longer.

(2) Medical surveillance. (i) The em-
ployer shall establish and maintain an
accurate record for each employee
subject to medical surveillance as re.
quired by paragraph (j) of this section.

(i1) This record shall include:

(A} The name, social security
number, and description of the dutieg
of tiie employee;

(i) A copy of the physician’s written
opinions;

(C) Results of any airborne exposure
monitoring done for th.t employes
and the representative exposure levels
supplied to the physician, and

(D) Any employee medical com.
plaints related to exposure to lead.

(iii) The employer shall keep, o
assure that the examining physiciap
keeps, the following medical records:

(A) A copy of the medical examina.
tion results including medical ang
work history required under pars.
graph (j) of this section;

(B) A description of the laboratory
procedures and a copy of any stand.
ards or guidelines used to interpre
the test results or references to tha
information;

(C) A copy of the results of biolog;.
cal monitoring.

(iv) The employer shall maintain or
assure that the physician maintains
those medical records for at lesst 4
years, or for the duration of employ.
ment plus 20 years, whichever i
longer.

(3) Medical remowvals. (i) The em.
ployer shall establish and maintain an
accurate record for each employee re.
moved from current exposure to lead
pursuant to paragraph (k) of this see
tion.

(i1} Each record shall include:

(A) The name and social security
number of the employee;

(B) The date on each occasion that
the employee was removed from cur
rent exposure to lead as well as the
corresponding date on which the em
ployee was returned to his or her
former job status;

(C) A brief explanation of how each
removal was or is being accomplished
and ‘

(D) A statement with respect toeatd
removal indicating whether or not th?
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reason for the removal was an elevat-
ed blood lead level.

(iiiy The employer shall maintain
each medical removal record for at
reast the duration of an employee's
employment. ‘

(4) Availadbility. (i) The employer
snall make available upon request all
ecords required to be maintained by
ramgraph (n) of this section to the
yssistant Secretary and the Director
ior examination and copy?ng.. .

(i) Environmental monitoring, medi-
cal removal, and medical records re-
quired by this paragraph shall be pro-
vided upon request to employees, des-
ignated representgnves. and the As—
sistant Secretary In accordance with
29 CFR 1910.20 (a)-(ey and (2)-(i).
\tedical removal records shall be pro-
vided in the same manner as environ-
mental monitoring records.

(5) Transfer of records. (i) Whenever
the employer ceases to do business,
the successor employer shall receive
and retain all records required to b_e
maintained by paragraph (n) of this
section.

(ii) Whenever the employer ceases Lo
do business and there is no successor
employer to receive and retain the
records required to be maintained by
this section for the prescribed period,
these records shall be transmitted to
the Director.

(ii) At the expiration of the reten-
tion period for the records required to
ne maintained by this section, the em-
ployer shall notify the Director at
least 3 months prior to the disposal of
such records and shall transmit those
records to the Director if requested
within the period.

(ivy The employer shall also comply
with any additional requirements in-
volving transfer of records set forth in
28 CFR 1910.20(h).

(0) Observation of monitoring. (1)
Employee observation. The employer
shall provide affected employees or
their designated representatives an op-
portunity to observe any monitoring
of employee exposure to lead conduct-
ed pursuant to paragraph (d) of this
section.

{2)  OQbservation procedures. (i)
‘“henever observation of the monitor-
ing of employee exposure to lead re-
Quires entry into an area where the
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use of respirators, protective clothing
or equipment is required, the employ-
er shall provide the observer with and
assure the use of such respirators,
clothing and such equipment, and
shall require the observer to comply
with all other applicable safety and
health procedures.

(ii) Without interfering with the
monitoring, observers shall be entitled
to:

(A) Receive an explanation of the
measurement procedures;

{B) Observe all steps related to the
monitoring of lead performed at the
place of exposure; and

(C) Record the results obtained or
receive copies of the results when re-
turned by the laboratory.

(p) Effective date. This standard
shall become effective March 1, 1979.

(q) Appendices. The information
contained in the appendices to this
section is not intended by itself, to
create any additional obligations not
otherwise imposed by this standard
nor detract from any existing obliga-
tion.

(ry Sta. up dates. All obligations of
this standard commence on the effec-
tive date except as follows:

(1) The initial determination under
paragraph (d)(2) shall be made as soon
as possible but no later than 30 days
from the effective date,.

(2) Initial monitoring under para-
graph (dX4) shall be completed as
soon as possible but no later than 90
days from the effective date.

(3) Initial biological monitoring and
medical examinations under para-
graph (j) shall be completed as soon as
possible but no later than 180 days
from the effective date. Priority for bi-
ological monitoring and medical ex-
aminations shall be given to employ-
ees whom the employer believes to be
at greatest risk from continued expo-
sure.

{(4) Initial training and education
shall be completed as soon as possible
but no later than 180 days from the ef-
fective date. .

(5) Hygiene and lunchroom facilities
under paragraph (i) shall be in oper-
ation as soon as possible but no later
than 1 year from the effective year.

(6)(1) Respiratory protection re-
quired by paragraph (f) shall be pro-
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vided as soon as possible but no later
than the following schedule:

(A) Employees whose 8-hour TWA
exposure exceeds 200 pg/m®—on the
effective date.

{B) Employees whose 8-hour TWA
exposure exceeds the PEL but is less
than 200 ug/m3—150 days from the ef-
fective date.

(C) Powered, air-purifying respirators pro-
vided under ({3(2)ii)—210 days from the ef-
fective date.

(D) Quantitative fit testing required
under (f)(3)ii)—one year from effective
date. Qualitative fit testing is required in
the interim.

(1) Written compliance plans re-
quired by paragraph (eX3) shall be
completed and available for inspection
and copying as soon as possible but no
later than the following schedule:

(A) Employers for whom compliance with
the PEL or interim level is required within 1
year from the effective date--6 months
from the effective date.

(B) Employers in secondary smelting and
refining, lead storage battery manufactur-
ing lead pigment manfacturing and nonfer-
rous foundry industries—1 year from the ef-
fective date.

(C) Employers in primary smelting and re-
fining industry—1 year from the effective
date for the interim level; 5 years from the
effective date for PEL.

(D) Plans for construction of hygiene fa-
cilities, if required—6 months from the ef-
fective date.

(8) The permissible exposure limit in
paragraph (c) shall become effective
150 days from the effective date.

APPENDIX A TO SEectioNn 1910.1025—Sus-
_ STANCE DaTa SHEET FOR OCCUPATIONAL
EXrPOsSURE TO LEAD

1. SUBSTANCE IDENTIFICATION

A. Substance; Pure lead (Pb) is a heavy
metal at room temperature and pressure
and is a basic chemical element. It can com-
bine with various other substances to form
numerous lead compounds,

B. Compounds Covered by the Standard:
The word "“lead” when used in this standard
means elemental lead, all inorganic lead
compounds and a class of organic lead com-
pounds called lead soaps. This standard does
not apply to other organic lead compounds.

C. Uses: Exposure to lead occurs in at least
120 different occupations, including primary
and secondary lead smelting, lead storage
battery manufacturing, lead pigment manu-
facturing and use, solder manufacturing and

8
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use, shipbuilding and ship repailring, auto
manufacturing, and printing.

D. Permissible Exposure: The Permissible
Exposure Limit (PEL) set by the standard is
50 micrograms of lead per cubic meter of air
(50 pg/m?, averaged over an 8-hour work-
day.

E. Action Level: The standard establishes
an action level of 30 micrograms per cubic
meter of air (30 ug/m?, time weighted aver-
age, based on an 8-hour work-day. The
action level initiates several requirements of
the standard, such as exposure monitoring,
medical surveillance, and training and edu-
cation.

II, HEALTH HAZARD DATA

A, Ways in which lead enters your body.
When absorbed into your body in certain
doses lead is a toxic substance. The object of
the lead standard is to prevent absorption
of harmful quantities of lead. The standard
is intended to protect you not only from the
immediate toxic effects of lead, but alse
from the serious toxic effects that may not
become apparent until years of exposure
have passed.

Lead can be absorbed into your body by
inhalation (breathing) and ingestion
(eating). Lead (except for certain organic
lead compounds not covered by the stangd.
ard, such as tetraethyl lead) is not absorbed
through your skin. When lead is scattered
in the air as a dust, fume or mist it can be
inhaled and absorbed through you lungs
and upper respiratory tract. Inhalation of
airborne lead is generally the most impor.
tant source of occupational lead absorption.
You can also absorb lead through your di.
gestive system if lead gets into your mouth
and is swallowed. If you handle food, ciga.
rettes, chewing tobacco, or make-up which
have lead on them or handle them with
hands contaminated with lead, this will con-
tribute to ingestion,

A significant portion of the lead that you
inhale or ingest gets into your blood stream,
Once in your blood stream, lead is circulated
throughout your body and stored in various
organs and body tissues. Some of this lead is
quickly filtered out of your body and excret-
ed, but some remains in the blood and other
tissues. As exposure to lead continues, the
amount stored in your body will increase if
you are absorbing more lead than your body
is excreting. Even though you may not be
aware of any immediate symptoms of dis-
ease, this lead stored in your tissues can be
slowly causing irreversible damage, first to
individual cells, then to your organs and
whole body systems.

B. Effects of overexposure lo lead—(1)
Short term (acute) overexposure. Lead is a
potent, systemic poison that serves no
known useful function once absorbed by
your body. Taken in large enough doses.
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~ad can kill you in a matter of days. A con-
"iion affecting the brain called acute ence-
dlh,,lopa[hy may arise which develops quick-
Lo seizures, coma, and death from cardio-
"APiratory arrest. A short term dose of lead
res i ead to acute encephalopathy. Short
m occupational exposures of ghis magni-
te ;e are highly unusual, but not impossible.
ues ¢ forms of encephalopathy may, how-
ise from extended, chronic exposure
1 wer doses of lead. frhere is no §harp di-
ding line between rapidly Qeveloplng acgte
vidt 7 of lead, and chronic effects which
eff'ec longer to acquire. Lead adversely af-
take numerous body svstems, and causes
fecfm of health impairment and disease
myii&h arise after periods of exposure as
* 1 as days or as long as several years.

Sh%) Long-term (chromic) overerposure.
C;;onic overexpost:-e to lead may result in

.ere damage Lo your blood-forming, nerv-
Se\—e urinary and reproductive systems.
U . common symptoms of chronic overex-
somre include loss of appetite, metallic
POSL% in the mouth, anxiety, constipation,
tas cea, ballor, excessive tiredness, weak-
nal insomnia, headache, nervous irritabil-
pe.ss.muscle and joint pain or soreness, fine
iy mors, numbness, dizziness, hyperactivity
;rned colic. In lead colic there may be severe
sbdominal pain. )

Damage to the cer}tral nervous system in
general and the brain (encephalopathy) in
particular is oné of the most severe forms of
tead poiso 1ing. The most severe, often fatal,
form of encephalopathy may be preceded
by vomiting. a feeling of dullness progress-
ing to drowsiness apgi stupor, poor memory,
restlessness, irritability, tremor, and convul-
sions. It may arise suddenly with the onset
of seizures, followed by coma, and death.
There is a tendency for muscula:r weakness
(o develop at the same time. This weakness
may progress to paralysis often observed as
1 characteristic “wrist drop” or “foot drop”
and is a manifestation of a disease to the
nervous system called peripheral neuropa-
thy.
h(%hronic overexposure to lead also results
in kidney disease with few, if any, symptoms
appearing until extensive and most likely
permanent kidney damage has occurred.
Routine laboratory tests reveal the presence
of this kidney disease only after about two-
thirds of kidney function is lost. When overt
symptoms of urinary dysfunction arise, it is
often too late to correct or prevent worsen-
ing conditions, and progression to kidney di-
ilysis or death is possible.

Chronic overexposure to lead impairs the
reproductive systems of both men and
“omen. Overexposure to lead may result in
decrensed sex drive, impotence and sterility
‘1 men. Lead can alter the structure of
sro;rm cells raising the risk of birth defects.
; ere is evidence of miscarriage and still-

ith In women whose husbands were ex-
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posed to lead or who were exposed to lead
themselves. Lead exposure also may result
in decreased fertility., and abnormal men-
strual cycles in women. The course of preg-
nancy may be adversely affected by expo-
sure to lead since lead crosses the placental
barrier and poses risks to developing fe-
tuses. Children born of parents either one
of whom were exposed to excess lead levels
are more likely to have birth defects,
mental retardation, behavioral disorders or
die during the first year of childhood.

Overexposure to lead also disrupts the
blood-forming system resulting in decreased
hemoglobin (the substance in the blood that
carries oxygen to the cells) and ultimately
anemia. Anemia is characterized by weak-
ness, pallor and fatigability as a result of de-
creased oxygen carrying capacity in the
blood.

(3) Health protection goals of the stand-
ard. Prevention of adverse health effects for
most workers from exposure to lead
throughout a working lifetime requires that
worker blood lead (PbB) levels be main-
tained at or below forty micrograms per one
hund:d grams of whole blood (40 pg/100g).
The blood lead levels of workers (both male
and female workers) who intend to have
children should be maintained below 30 pg/
100g to minimize adverse reproductive
health effects to the parents and to the de-
veloping fetus.

The measurement of your blood lead level
is the most useful indicator of the amount
of lead being absorbed by your body. Blood
lead levels (PbB) are most often reported in
units of milligrams (mg) or micrograms (ug)
of lead (1 mg=1000 pxg) per 100 grams
(100g), 100 milliters (100 ml) or deciliter (dD)
of blood. These three units are essentially
the same. Sometime PbB's are expressed in
the form of mg% or ng%. This is a short-
hand notation for 100g, 100 ml, or dl.

PbB measurements show the amount of
lead circulating in your blood stream, but do
not give any information about the amount
of lead stored in your various tissues. PbB
measurements merely show current absorp-
tion of lead, not the effect that lead is
having on your body or the effects that past
lead exposure may have already caused.
Past research into lead-related diseases,
however, has focused heavily on associa-
tions between PbBs and various diseases. As
a result, your PbB is an important indicator
of the likelihood that you will gradually ac-
quire a lead-related health impairment or
disease.

Once your blood lead level climbs above 40
wg/100g, your risk of ‘lisease increases.
There is a wide variability of individual re-
sponse to lead, thus it is difficult to say that
a particular PbB in a given person will cause
a particular effect. Studies have associated
fatal encephalopathy with PbBs as low as
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150 pg/100g. Other studies have shown
other forms of diseases in some workers
with PbBs well below 80 pg/100g. Your PbB
is a crucial indicator of the risks to your
health, but one other factor is also extreme-
ly important. This factor is the length of
time you have had elevated PbBs. The
longer you have an elevated PbB, the great-
er the risk that large quantities of lead are
bei g gradually stored in your organs and
tis. ies (body burden). The greater your
overall body burden, the greater the
chances of substantial permanent damage.

The best way to prevent all forms of lead-
related impairments and diseases—both
short term and long term- is to maintain
your PbB below 40 ug/100g. The provisions
of the standard are designed with this end
in mind. Your employer has prime responsi-
bility to assure that the provisions of the
standard are complied with both by the
company and by individv 1 workers. You as
a worker, however, also .;ave a responsibil-
ity to assist your employer in complying
with the standard. You can play a key role
in protecting your own health by learning
about the lead hazards and their control,
learning what the standard requires, follow-
ing the standard where it governs your own
actions, and seeing that your employer com-
plies with provisions governing his actions.

(4) Reporting signs and symptoms of
health problems. You should immediately
notify your employer if you develop signs or
symptoms associated with lead poisoning or
if you desire medical advice concerning the
effects of current or past exposure to lead
on your ability to have a healthy child. You
should also notify your employer if you
have difficulty breathing during a respira-
tor fit test or while wearing a respirator. In
each of these cases your employer must
make availrble to you appropriate medical
examinations or consultations. These must
be provided at no cost to you and at a rea-
sonable time and place.

The standard contains a procedure where-
by you can obtain a second opinion by a
physician of your choice if the employer se-
lected the initial physician. This procedure,
however, was delayed by the Court of Ap-
peals in March of 1978, and will not go into
effect until after the Court's decision on the
overall validity of the standard.

ApPENDIX B To SECTION 1910.1025—
EMPLOYEE STANDARD SUMMARY

This appendix summarizes key provisions
of the standard that you as a worker should
become familiar with.

The appendix discuses the entire stand-
ard, but some portions of the standard were
temporarily postponed (stayed) by federal
court on March 1, 1973. This litigation con-
cerns the validity of the entire lead stand-
ard. and a final decision is expected in 1980.

29 CFR Ch. XVYil (7-1-38 Edition)

Most of the lead standard is currently legal
ly in effect, however. The following discus,
sion in the Appendix notes those few proyvy
sions of the standard which have been tem.
porarily stayed.

I. PERMISSIBLE EXPOSURE LIMIT {PEL)—
PARAGRAPH (C)

The standards sets a permissible exposur.
limit (PEL) of fifty micrograms of lead pe,
cubic meter of air (50 pg/m?"), averaged ove,
an 8-hour work-day. This is the highe;
level of lead in air to which you may be pery.
missibly exposed over an 8-hour workday
Since it is an 8-hour average it permits shox
exposures above the PEL so long as {or eacy
8-hour work day your average exposure dog,
not exceed the PEL.

This standard recognizes that your daily
exposure to lead can extend beyond a typ.
cal 8-hour workday as the result of overtim,
or other alterations in your work scheduyle
To deal with this, the standard contain; ,
formula which reduces your permissible gy,
posure when you are exposed more than
hours. For example, if you are exposed o
lead for 10 hours a day. the maximum pe,.
mitted average exposure would be 40 ug/m:

II. EXPOSURE MONITORING—PARAGRAPH (D)

If lead is present in the workplace wher.
you work in any quantity, your employer i
required to make an initial determination o
whether the action level is exceeded for any
employee. This initial determination myy
include instrument monitoring of the air 1
the presence of lead and must cover the ey.
posure of a representative number of en.
ployees who are reasonably believed to haye
the highest exposure levels. If your employ.
er has conducted appropriate air sampling
for lead in the past year he may use thes
results. If there have been any employes
complaints of symptoms which may be ai.
tributable to exposure to lead or if there s
any other information or observations
which would indicate employee exposure ta
lead, this must also be considered as part of
the initial determination. This initial deter.
mination must have been completed by
March 31, 1878, If this initial determination
shows that a reasonable possibility exisis
that any employee may be exposed, without
regard to respirators, over the action lsve
(30 pg/m" your employer must set up an ar
monitoring program to determine the expo
sure level of every employee exposed to lead
at your workplace.

In carrying out this air monitoring pro
gram, your employer is not required to mon
itor the exposure of every employee, but e
must monitor a representative number of
employees and job types. Enough sampiird
must be done to enable each employees ex
posure level to be reasonably represented »
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1past ONE full shift (at least 7 hours) air
3t e, In addition, these air samples must
[ wen under conditions which represent
T h employee's regular, daily exposure to
e3C7 41 initial exposure monitoring must

1

w3 o een completed by May 30, 1979.

o

L N X A
m\fhyou are exposed to ‘2ad and air sam-
&Ir‘, is performed. your employer is re-
ahe

"od to quickly notify you in writing of air
Ut {oring results which represent your ex-
mont T e the results indicate your exposure

Q?nggg the PEL (without regard to your
exce £ respirators), then your employer

use_ Oaiso notify you of this in writing, and
”’u;.tide you with a description of the correc-
?{i\\action that will be taken to reduce your
:xposure.

Yyour ex
1[Ofmg every S

posure must be rechecked by mon-
ix months if your exposure is
ion level but below the PEL. Air
0‘”{2;31?? must be repeated every 3
monlhs if you are exposed over the PEL.
Wom employer may discontinue monitoring
';ourvou if 2 consecutive measurements,
for J at least two weeks apart, are below
(lkenction 1evel. However, whenever there is
the aduction, process, control, or personnel
3 2r e at your workplace which may result
Cm:fw or additional exposure to lead, or
‘?re‘qever there is any other reason to sus-
. 'tia change which may result in new or
additional exposure to lead, your employer
}m;sg perform additional monitoring.
{11. METHODS OF COMPLIANCE—~PARAGRAPH (E)
Your employer is required to assure that
no employee is exposed to legc\d in exce‘:sseof
tne PEL. The standard establishes a priority
of methods to be used tc? meet the PEL. Due
10 the temporary ruling by the United
States Circuit Court of Appgals, your em-
ployer will not be legally required to use t{he
preferred engineering and work practice
controls. Until the litigation is completed,
your employer may meet the FEL by requir-
rng you to wear respirators. Alternatively,
«he employer may choose to implement en-
sinecring and work practice controls even
though they are not legally required. Also,
OSHA's previous lead standard is still in
effect. This does reguire your employer to
use feasible eng neering and administrative
controis to reduce employee exposure levels,
»ut enly to a level of 200 micrograms of lead
per cubic meter of air (200 pg/m?.

IV RESPIRATORY PROTECTION—PARAGRAFH (F)

Your employer is required to provide and
asure your use of respirators when your ex-
Posure to lead is not controlled below the
PEL by other means. The employer must
#ay the cost of the respirator. Whenever
you request one, your employer is also re-
suired to provide you a respirator even if
':’oixr ur exposure level does not exceed the
PYI. You might desire a respirator when,
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for example, you have received medical
advice that your lead absorption should be
decreased. Or, you may intend to have chil-
dren in the near future, and want to reduce
the level of lead in your body to minimize
adverse reproductive effects. While respira-
tars are the least satisfactory means of con-
trolling your exposure, they are capable of
providing significant protection if properly
chosen, fitted, worn, cleaned. maintained,
and replaced when they stop providing ade-
quate protection.

Your employer is required to select respi-
rators from the seven types listed in Table
II of the Respiratory Protection section of
the standard. Any respirator chosen must
be approved by the Mine Safety and Health
Administration (MSHA) or the National In-
stitute for Occupational Safety and Health
(NIOSH). This respirator selection table will
enable your employer to choose a type of
respirator which will give you a proper
amount of protection based or. your air-
borne lead exposure. Your employer may
select a type of respirator that provides
greater protection than that required by the
standard; thai is, one recommended for a
higher concentration of lead than is present
in your workplace. For example, a powered
air purifying respirator (PAPR) is much
more protective than a typical negative
pressure respirator, and may also be more
comfortable to wear. A PAPR has a filter,
cartridge or canister to clean the air, and a
power source which continuously blows f{il-
tered air into your breathing zone, Your em-
ployer might make a PAPR available to you
to ease the burden of having to wear a respi-
rator for long periods of time. The standarad
provides that you can obtain a PAPR upon
request, but this requirement has been
stayed as a part of the pending litigation.

Your employer must also start a Respira-
tory Protection Program. This program
must include written procedures for the
proper selection, use, cleaning, storage, and
maintenance of respirators.

Your employer must assure that your res-
pirator facepiece fits properly. Proper fit of
a respirator facepiece is critical. Obtaining a
proper fit on each employee may require
your employer to make available two or
three different mask types. In order to
assure that your respirator fits properly and
that facepiece leakage is minimized. begin-
ning on November 12, 1982, your employer
must give you either a qualitative fit test in
accordance with Appendix D of the stand-
ard or a quantitative fit test if you use a
negative pressure respirator. Any respirator
which has a filter, cartridge or canister
which cleans the work room air before you
breathe it and which requires the force of
your inhalation to draw air thru the filter-
ing element is a negative pressure respira-
tor. A positive pressure respirator supplies
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air to you directly. A gquantitative fit test
uses a sophisticated machine to measure the
amount, if any, of test material that leaks
into the facepiece of your respirator,

You must also receive from your employer
proper training in the use of respirators.
Your employer is required to teach you how
to wear a respirator, to know why it is
needed, and to understand its limitations.

Until March 1, 1980, your employer must
test the effectiveness of your negative pres-
sure respirator initially and at least every
six months thereafter with o “qualitative fit
test.” In this test, the fit of the facepiece is
checked by seeing if you can smell a sub-
stance placed outside the respirator. If you
can, there is appreciable leakage where the
facepiece meets your face,

The standard provides that if your respi-
rator uses filter elements, you must be given
an opportunity to change the filter ele-
ments whenever an increase in breathing re-
sistance is detected. You also must be per-
mitted to periodically leave your work area
to wash your face and respirator facepiece
whenever necessary to prevent skin irrita-
tion. If you ever have difficulty in breathing
during a fit test or while using a respirator,
your employer must make a medical exami-
nation available to you to determine wheth-
er you can safely wear a respirator. The
result of this examination may be to give
you a positive pressure respirator (which re-
duces breathing resistance) or to provide al-
ternative means of protection.

V. PROTECTIVE WORK CLOTHING AND
EQUIPMENT—PARAGRAPH (G)

If you are exposed to lead above the PEL,
or if you are exposed to lead compounds
such as lead arsenate or lead azide which
can cause skin and eye ir-itation, your em-
ployer must provide you with protective
work clothing and equipment appropriate
for the hazard. If work clothing is provided,
it must be provided in a clean and dry condi-
tion at least weekly, and daily if your air-
borne exposure to lead is greater than 200
ug/m?3 Appropriate protective work clothing
and equipment can include coveralls or simi-
lar full-body work clothing, gloves., hats.
shoes or disposable shoe coverlets, and face
shields or vented goggles. Your employer is
required to provide all such equipment at no
cost to you. He is responsible for providing
repairs and replacement as necessary, and
also is responsible for the cleaning, launder-
ing or disposal of protective clothing and
equipment. Contaminated work clothing or
equipment must be removed in change
rooms and not worn home or you will
extend your exposure and expose your
family since lead from your clothing can ac-
cumulate in your house, car, etc. Contami-
nated clothing which is to be cleaned, laun-
dered or disposed of must be placed in
closed containers in the change room. At no
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time may lead be removed rom protectiva
clothing or equipment by any means which
disperses lead into the workroom air.

VI, HOUSEKEEPING—PARAGRAPH (H)

Your employer must establish a house.
keeping program sufficient to maintain aj
surfaces as free as practicable of accumula.
tions of lead dust., Vacuuming s the pre.
ferred method of meeting this requiremeny
and the use of compressed air to clean floor
and other surfaces is absolutely prohibiteq
Dry or wet sweeping, shoveling, or brushirg
may not be used except where vaccuming or
other equally effective methods have been
tried and do not work., Vacuums must he
used and emptied in a manner which mini.
mizes the reentry of lead into the work.
place,

V1I. HYGIENE FACILITIES AND PRACTICES~—
PARAGRAPH (I

The standard requires that change room;
showers, and filtered air lunchrooms be cop,
structed and made available to workers ay,
posed to lead above the PEL. These require.
ments have temporarily been delayed by the
court of appeals in situations where new f,.
cilities must be constructed, or where syy.
stantial renovations must be made to exis.
ing facilities. When the PEL is exceeded apq
these facilities are available, however, the
employer must assure that food ar.d bever
age is not present or consumed, tobace
products are not present or used, and cos
metics are not applied, except in these f,.
cilities. Change rooms, showers, and lunch.
rooms, if available, must be used by worken
exposed in excess of the PEL. After shower.
ing, no clothing or equipment worn durir;
the shift may be worn home, and this o
cludes shoes and underwear. Your osp
clothing worn during the shift should %
carried home and cleaned carefully so thy
it does not contaminate your home. Lunch.
rooms may not be entered with protectivs
clothing or equipment unless surface dus
has been removed by vacuuming, downdra®
booth, or other cleaning method. Finalls,
workers exposed above the PEL must wasn
both their hands and faces prior to eatinz
drinking, smoking or applying tosmetics.

All of the facilities and hygiene practics
just discussed are essential to minimize ac
ditional sources of lead absorption from o
halation or ingestion of lead that may acce
mulate on you, your ciothes, or your pesses
sions. Strict compliance with these prov
sions can virtually eliminate several sourcs
of lead exposure which significantly cs
tribute to excessive lead absorption.

VITI. MEDICAL SURVEILLANCE—PARAGRAPH (J)

The medical surveillance program s £
of the standard's comprehensive apprea-
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(o the prevention of lead-related disease. Its
~rpose Is to supplement the main thrust of
?ne standard which is aimed at minimizing
L rporne concentrations of lead and sources
31— ingestion. Only medical surveillance can
de:e;mine if the other provisions of the
—gndard have affectively protected you as
>, individual. Compliance with the stand-
T.d's provision will protect most workers
?;om the adverse effects of lead expcure,
bjui may not be satisfactory to protect .ndi-
iqual workers (1) who have high body bur-
: of lead acquired ~ver past years, (2)
wno have additional un ntrolled sources of
. occupational lead e.iposure, (3) who ex-
unusual variations in lead absorption
or (4) who have specific non-work re-
medical conditions which could be ag-
ted by lead exposure (e.g., renal dis-
anemia). In addition, control systems
may fail, or hygiene and respirator pro-
srams may be inadequate. Periodic medical
urveillance of individual workers will help
ZZLCCt those failures. Medical surveillance
~ill also be important to protect your repro-
ductive ahility—regardless of whether you
are a Man or woman. )

All medical surveillance required by the
standard must be performed by or under
tﬁe supervision of a hgensed pljxysmxan. ’?he
employer must provide required medical
surveillance without cost to employees and
2t a reasonable time and place. The stand-
ard's medical surveillance program has two
parts-periodic  biological monitoring and
medical examinations.

vour employer’s obligation to offer you
medical surveillance is triggered by the re-
cults of the air monitoring program. Medi-
cal surveillance must be made available to
3]l employees who are exposed in excess of
the action level for more than 30 days a
vear. The initial phase of the medical sur-
veillance program, which includes blood
lead level tests and medical examinations,
must be completed for all covered employ-
ees no later than August 28, 1979. Priority
w1thin this first round of medical surveil-
tance must be given to employees whom the
employer believes to be at grentest risk from
continued exposure (for example, those
«ith the longest prior exposure to lead, or
those with the highest current exposure).
Thereafter, the employer must periodically
make medical surveillance-—both biological
monitering and medical examinations—
available to all covered employees.

Biqlogical monitoring under the standard
consists of blood lead level (PbB) and zinc
protoporphyrin  tests at least every 6
months after the initial PbB test. A zinc
c‘mocorphyrin (ZPP) test is a very useful
biood test which measures an effect of lead
30 your body. but this test has been tempo-
Anly stayed by the Court. Thus biological
;1ﬁ?1tcrmg under the standard is currently
“mited to PbB testing. If a worker’s PbB ex-

non-
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ceeds 40 ug/10Gg the monitoring frequency
must be increased from every 6 months to
at least every 2 months and not reduced
until two consecutive PbBs indicate a blood
lead level below 40 ug/100g. Each time your
PbB is determined to be over 40 ug/100g,
your employer must notify you of this in
writing within five working days of his re-
ceipt of the test results. The employer must
also inform you that the standard requires
temporary medical removal with economic
protection when your PbB exceeds certain
criteria. (See Discussion of Medical Removal
Protection—Paragraph (k).) During the first
vear of the standard. this removal criterion
is 80 ug/100g8. Anytime your PbB exceeds 80
ug/100g your employer must make available
to you a prompt follow-up PbB test to ascer-
tain your PbB. If the two tests both exceed
80 ng/100g and you are temporarily re-
moved, then your employer must make suc-
cessive PbB tests avalilable to you on a
monthly basis during the period of your re-
moval.

Medical examinations beyond the initial
one must be made available on an annual
basis if your blood lead level exceeds 40 ug/
100g at any time during the preceding year.
The initial examination will provide infor-
mation to establish a baseline to which sub-
sequent data can be compared. An initial
medical examination must also be made
available (prior to assignment) for each em-
ployee being assigned for the first time to
an area where the airborne concentration of
lead equals or exceeds the action level. In
addition, a medical examination or consulta-
tion must be made available as soon as pos-
sible if you notify your employer that you
are experiencing signs or symptoms com-
monly associated with lead poisoning or
that you have difficulty breathing while
wearing a respirator or during a respirator
fit test. You must also be provided a medical
examination or consultation if you notify
your employer that you desire medical
advice concerning the effects of current or
past exposure to lead on your ability to pro-
create a healthy child.

Finally, appropriate follow-up medical ex-
aminations or consultations may also be
provided for employees who have been tem-
porarily removed from exposure under the
medical removal protection provisions of
the standard. (See Part IX, below.)

The standard specifies the minimum con-
tent of pre-assignment and annual medical
examinations. The content of other types of
medical examinations and consultations is
left up to the sound discretion of the exam-
ining phy ician. Pre-assignment and annual
medical examinations must include (1) a de-
tailed work history and medical history, (2
a thorough physical examination, and (3) a
series of laboratory tests designed to check
your blood chemistry and your kidney func-
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tion. In addition, at any time upon your re-
quest, a laboratory evaluation of male fertil-
ity will be made (microscopic examination
of a sperm sample), or a pregnancy test will
be given.

The standard does not require that you
participate in any of the medical proce-
dures, tests, ete. which your employer is re-
quired to make available to you. Medical
surveillance can, however, play a very im-
portant role in protecting your health. You
are strongly encouraged, therefore, to par-
ticipate in a meaningful fashion. The stand-
ard contains a muiltiple physician review
mechanism which would give you a chance
to have a physician of your choice directly
participate in the medical surveillance pro-
gram. If you were dissatisfied with an exam-
ination by a physician chosen by your em-
ployer, you could select a second physician
to conduct an independent analysis. The
two doctors would attempt to resolve any
differences of opinion, and select a third
physician to resolve any firm dispute. This
multiple physician review mechanism, how-
ever, has been temporarily delayed by the
Court of Appeals, As a result, generally your
employer will choose the physician who con-
ducts medical surveillance under the lead
standard—unless you and your employer
can agree on the choice of a physician or
physicians. Some companies and unions
have agreed in advance, for example, to use
certain independent medical laboratories or
panels of physicians. Any of these arrange-
ments are acceptable so long as required
medical surveillance is made available to
workers.

The standard requires your employer to
provide certain information to a physician
to aid in his or her examination of you. This
information includes (1) the standard and
its appendices, (2) a description of your
duties as they relate to lead exposure, (3)
your exposure level, (4) a description of per-
sonal protective equipment you wear, (5)
prior blood lead level results, and (8) prior
written medical opinions concerning you
that the employer has. After a medical ex-
amination or consultation the physician
must prepare a written report which must
contain (1) the physician’s opinion as to
whether you have any medical condition
which places you at increased risk of materi-
al impairment to health from exposure to
lead, (2) any recommended special protec-
tive measures to be provided to you, (3) any
blood lead level determinations, and (4) any
recommended limitation on your use of res-
pirators. This last element must include a
determination of whether you ecan wear a
powered air purifying respirator (PAPR) if
you are found unable to wear a negative
pressure respirator.

The medical surveillance program of the
lead standard may at some point in time
serve to notify certain workers that they

29 CFR Ch. XVl (7-1-33 Edition)

have acquired a disease or other adverse
medical condition as a result of occupational
lead exposure. If this is true, these workers
might have legal rights to compensation
from public agencies, their eraployers, firms
that supply hazardous products to their em-
ployers, or other persons. Some states have
laws, including worker compensation laws,
that disallow a worker who learns of a job.
related health impairment to sue, unless the
worker sues within a short period of time
after learning of the impairment. (This
period of time may be a matter of months
or years.) An attorney can be consulted
about these possibilities. It should be
stressed that OSHA is in no way trying to
either encourage or discourage claims or
lawsuits. However, since results of the
standard’s medical surveillance program can
significantly affect the legal remedies of 3
worker who has acquired a job-related dis.
ease or impairment, {t is proper for OSHA
to make you aware of this.

The medical surveillance section of the
standard also contains provisions dealing
with chelation. Chelation is the use of cer.
tain drugs (administered in pill form or in.
jected into the body) to reduce the amount
of lead absorbed in body tissues. Experience
accumulated by the medical and scientific
communities has largely confirmed the ef.
fectiveness of this type of therapy for the
treatment of very severe lead poisoning. On
the other hand, it has also been established
that there can be 2 long list of extremely
harmful side effect: associated with the use
of chelating agents. The medical community
has balanced the advantages and disadvan-
tages resulting from the use of chelating
agents in various circumstances and has es-.
tablished when the use of these agents is ac-
ceptable, The standard includes these ac.
cepted limitations due to a history of abuse
of chelation therapy by some lead compa-
nies. The most widely used chelating agents
are calcium disodium EDTA, (Ca Na,
EDTA), Calcium Disodium Versenate (Ver.
senate), and d-penicillamine (pencillamine
or Cupramine).

The standard prohibits "prophylactic che-
lation” of any employee by any person the
employer retains, supervises or controls.
“Prophylactic chelation” is the routine use
of chelating or similarly acting drugs to pre-
veni{ elevated blood levels in workers who
are occupationally exposed to lead, or the
use of these drugs to routinely lower blood
lead levels to predesignated concentrations
believed to be 'safe’. It should be empha-
sized that where an employer takes a
worker who has no symptoms of lead poi-
soning and has chelation carried out by a
physician (either inside or outside of a hos-
pital) solely to reduce the worker’'s blood
lead level. that will generally be considered
prophylactic chelation. The use of a hospi-
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jand 8 physician does not mean that pro-
e jqactic chelation is not being performed.
b (ine chelation to prevent increased or
educe current blood lead levels is unaccept-
r Je whatever the setting.
Bbfrne standard allows the use of “therapeu-
. or “diagnostic” chelation if adminis-
4 under the supervision of a licensed
ician in a clinical setting with thorough
propriate medical monitoring. Thera-
utic chelation responds to severe lead poi-
ing where there are marked symptoms.
sonin ostic chelation involved giving a pa-
DisgNI°, e of the drug then collecting all
“e‘nt excreted for some period of time as an
urin€ €4 ¢ diagnosis of lead poisoning.
aid mgases where the examining physician
mrmines that chelation is appropriate,
de[emust pe notified in writing of this fact
yo? re such treatment. This will inform you
¢ (; potentially harmful treatment, and
:.flow you to obtain a second opinion.

1X. MEDICAL REMOVAL PROTECTION--PARAGRAPH
) (K)

Excessive lead absorption subjects you to

ou

tic
teré
'S

mcreased risk of disease. Medical remoyal
‘r}%l.tectien (MRP) is a means of protecting
° for whatever reasons, other

)'Ou Whenn Y .
methods, such as engineering controls, work

practices, and respirators, have failed to
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provide the protection you need. MRP in-
volves the temproary removal of a worker
from his or her regular job to a place of sig-
nificantly lower exposure without any loss
of earnings, seniority, or other employment
rights or benefits. The purpose of this pro-
gram {s to cease further lead absorption and
allow your body to naturally excrete lead
which has previously been absorbed. Tem-
porary medical removal can result from an
elevated blood lead level, or a medical opin-
ion. Up to 18 months of protection is provid-
ed as a result of either form of removal. The
vast majority of removed workers, however,
will return to their former jobs long before
this eighteen month period expires. The
standard contains special provisions to deal
with the extraordinary but possible case
where a longterm worker’s blood lead level
does not adequately decline during eighteen
months of removal.

During the first year of the standard, if
your blood lead level is 80 ug/100g or above
you must be removed from any exposure

. where your air lead level without a respira-

tor would be 100 ug/m? or above. If you are
removed from your normal job you may not
be returned until your blood lead level de-
clines to at least 60 nug/100g. These criteria
for removal and reiurn will change accord-
ing to the following schedule:

Ffemoval blood lead {ug/100
9)

Return blood lead

Air lead (ug/m? {+g/100 @)

70 and above
.1 60 and above

Atar Mar. 1, 1980
Amoe Mas. 1, 1881,

AMee Mar 1, 1983 |
« six months.

50 and above averaged over

50 and above .............. Al or below 50.
.| 30 and above.... .| At or below 40,
30 and above ... Oo.

You may also be removed from exposure
sven if your blood lead levels are below
these criteria if a final medical determina-
tion indicates that you temporarily need re-
duced lead exposure for medical reasons. If
the physiclan who is implementing your em-
sloyers medical program makes a final writ-
ten opinion recommending your removal or
other special protective measures, your em-
ployer must implement the physician’s rec-
ommendation. If you are removed in this
manner, you may only be returned when
the doctor indicates that it is safe for you to
20 0.

Tne standard does not give specific in-
struct: ns dealing with what an employer
must o with a removed worker. Your job
walgnment upon removal is a matter for
you. your employer and your union (if any)
o aork out consistent with existing proce-
niurrs for lob assignuments. Each removal
ML:"‘_“‘:‘; ?:lizir?llsh?{i in a manner consist-
Honahios. Your employer 1s giren nenad dio
r‘_‘_‘_mnv{“ \ empioyer is given broad dis-

o implement temporary removals so

long as no attempt is made to override exist-
ing agreements. Similarly, a removed
worker is provided no right to veto an em-
ployer’'s choice which satisfies the standard.

In most cases, employers will likely trans-
fer removed employees to other jobs with
sufficiently low lead exposure. Alternative.
ly, a worker's hours may be reduced so that
the time weighted average exposure is re-
duced, or he or she may be temporarily laid
off if no other alternative is feasible.

In all of these situation, MRP benefits
must be provided during the period of re-
moval—i.e., you continue to receive the
same earnings, senioritv, and other rights
and benefits you would aave had if you had
not been removed. Earnings includes more
than just your base wage; it includes over-
time, shift differentials, incentives, and
other compensation you would have earned
if you had not been removed. During the
period of removal you must also be provided
with appropriate follow-up medical surveil-
lance. If you were removed because your
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blood lead level was too high, you must be
provided with a monthly blood test. If a
medical opinion caused your removal, you
must be provided medical tests or examing-
tions that the doctor believes to be appro-
priate. If you do not participate in this
follow up medical surveillance, you may lose
your eligibility for MRP benefits,

When you are medically eligible to return
to your former job, your employer must
return you to your "“former job status.” This
means that you are entitled to the position.
wages, benefits, etc., you would have had if
you had not been removed. If you would
still be in your old job if no removal had oc-
curred t1at is where you go back. If not, you
are ret..rned consistent with whatever job
assignment disc: #tion your employer would
have had if no removal had occurred. MRP
only seeks to maintain your rights, not
expand them or diminish them.

If you are removed under MRP and you
are also eligible for worker compensation or
other compensation for lost wages, your em-
ployer's MRP benefits obligation is reduced
by the amount that you actually receive
from these other sources. This is also true if
vou obtain other employment during the
time you are laid off with MRP benefits.

The standard also covers situations where
an employer voluntarily removes a worker
from exposure to lead due to the effects of
lead on the employee’s medical condition,
even though the standard does not require
removal. In these situations MRP benefits
must still be provided as though the stand-
ard required removal. Finally, it is impor-
tant to note that in all cases where removal
is required, respirators cannot be used as a
substitute. Respirators may be used before
removal becomes necessary, but not as an
alternative to a transfer to a low exposure
job, or to a lay-off with MRP benefits.

XK. EMPLOYEE INFORMATION AND TRAINING—
PARAGRAPH (1)

Your employer is required to provide an
information and training program for all
employees exposed to lead above the action
level or who may suffer skin or eye irrita-
tion from lead. This program must inform
these employees of the specific hazards as-
sociated with their v.ork environunent, pro-
tective measures which can be taken, the
danger of lead to their bodies (including
their reproductive systems), and their rights
under the standard. In addition your em-
ployer must make readily available to all
employees, including those exposed below
the action level, a copy of the standard and
its appendices and must distribute to all em-
ployees any materials provided to the em-
ployer by the Occupational Safety and
Health Administration (OSHA).

Your employer is required to complete
this training program for all employees by
August 28, 1979. After this date, all new em-

29 CFR Ch. XVl (7-1-32 Bdiy;
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ployees must be trained prior 1o initiy

signment to areas where there i a Dola' A

ty of exposure over the action leve) il
This training program must g

50
vided at least annually thereajter, o
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X1, SIGHS—PARAGRAPH (M)

The standard requires that the follgy
warning sign be posted in work areas 0‘:122
the exposure to lead exceeds the PEL. Wherg

WARNING
LEAD WORK AREA
NO SMOXING OR EATING

This requirement, however, has

stayed by the Court of Appeals, been

XII. RECORDKEEPI NG——PARAGRAPH (N

Your employer is required o
records of exposure monitoring for
lead. These records must include t
and job classification of employe
ured, details of the sampling ang
techniques, the results of this samp)
the type of respiratory protectig
worn by the person sampled. Your employ
is also required to keep all records over
. \ . ; of blo?og.
ic .l monitoring and medical examination »
sults. These must include the names of L‘f‘
employees, the physician’s written opim(;‘e
and a copy of the results of the examim:
tion. All of the above kinds of records mug
be kept for 40 years, or for at least 20 yeapy
after your termination of employmen;
whichever is longer. )

Recordkeeping is also required if yoy are
temporarily removed from your job under
the medical removal protection program
This record must include your name and
social security number, the date of your re
moval and return, how the removal wasor is
being accomplished, and whether or not the
reason for the removal was an elevaled
blood lead level. Your employer is required
to keep each medical removal record only
for as long as the duration of an employee’s
employment.

The standard requires that if you request
to see or copy environmental monitonrg.
blood lead level monitoring, or medical r«
moval records, they must be made availatle
to you or to a representative that you si
thorize. Your union also has access o these
records. Medical records other than PtBs
must also be provided upon request to you
to your physician or to any other peron
whom you may specifically designate. Ycu{
union does not have access to your persord
medical records unless you authorize the?
access.

keep al
airbgme
he name
(1 mga&
analytie
Ing, ang
n being
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X111, OBSERVATIONS OF MONITORING—
PARAGRAPH (0O}

When air monitoring for lead is per-
formed at your workpiace as required by
this standard, your employer must allow
ou or someone you designate fo act as an
observer of the monitoring. Observers are
entitled to an explanation of the measure-
ment procedure, and to record the results
pbtained. Since results will not normally be
available at the time of the monitoring, ob-
servers are entitled to record or receive the
results of the monitoring when returned by
tne laboratory. Your employer is required
{o provide the observer with any personal
rotective devices required to be \x{om.by
employees working in the area that is being
monitored. The employer must require the
observer to wear all such equipment and to
comply with all other applicable safety and
nealth procedures.

X1V. EFFECTIVE DATE-—~PARAGRAPH (P)--

The standard’s effective data is March 1,
1979, and employer obligations under the
standard begin to come into effect as of that

date.
XV, FOR ADDITIONAL INFORMATION

A. Copies of the Standard and explanato-
ry materials can-be obtained free of charge
py callirg or writing the OSHA Office of

publications, Room S§-1212, United States:.

Department of Labor; Washington, D.C.
20210: Telephone (202) 523-6138. The fol-
lowing publications are available:

1. The standard and summary of the
statemnent of reasons {preamble), FEDERAL
REGISTER, Volume 43, pp. 52952-53014, No-
vember 14, 1978.

2. The full statement of reasons (pream-
ble) FEDERAL REGISTER, VOl 43, pp. 54354~
54509, November 21, 1978, -

3. Partial Administrative Stay and Correc-
tions to the standard, (44 FR™5446-5448)
January 26, 1879.

4. Notice of the Partial Judicial Stay (44
¥R 14554-14555) March 13, 1979.

5. Corrections to the preamble, FEDERAL

RrcIsTER, vol. 44, pp. 20680-20681, April 6,

1979.
8. Additional correction to the preamble
concerning the construction industry, FEp-

tRAL REGISTER, vol. 44, p. 50338, August 28, .

1979.

7. Appendices to the standard (Appendices
A, B, C), FPeperaL. REGISTER, Vol. 44, pp.
60980-60995, October 23, 1979.

8. Corrections to appendices, PEDERAL REG-
ISTER, Vol. 44, 68828, November 30, 1979.-

9. Revision to the standard and additional
appendices (Appendices D and E), FPepERaL
RzcisTER, Vol. 47, pp. 51117-51119, Novem-
ber 12, 1982,

B. Additional information about the
standard, its enforcement, and your employ-
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er's compliance can be obtained from the
nearest OSHA Area Office listed in your
telephone directory under United States
Government/Department of Labor,

ApPENDIX C 1O SECTION 1910.1025—MEDICAL
SURVEILLANCE GUIDELINES

INTRODUCTION

The primary purpose of the Occupational
Safety and Health Act of 1970 is to assure,
so far as possible, safe and healthful work-
ing conditions for every working man and
woman. The occupational health standard
for inorganic lead' was promulgated to pro-
tect workers exposed to inorganic lead in-
cluding metallic lead, all inorganic lead com-
pounds and organic lead soaps.

Under this final standard in effect as of
March 1, 1973, occupational exposure to in-
organic lead is to be limited to 50 pg/m?(mi-
crograms per cubic meter) based omran 8
hour time-weighted average (TWA). This
level of exposure eventually must  be
achieved through a combination of engi-
neering, work practice and other adminis-
trative controls. Periods of time ranging
from 1 to 10 years are provided for different
industries to implement these controls. The
schedule which is based on individual indus-
try considerations is given in Table 1. Until
these controls are in place, respirators must
be used to meet the 50 ug/m?* exposure
limit.

The standard also provides for a program
of biolegical monitoring and medical surveil-
lance for all employees exposed to levels of
inorganic lead above the action level of 30
pg/m? (TWA) for more than 30 days per
yvear,

The purpose of this document is to outline
the medical surveillance provisions of the
standard for inorganic lead, and to provide
further information to the physician: re-
garding the examination and-evaluation of
workers exposed to inorganic lead.

Section. 1 provides a detailed description
of the monitoring procedure including the

.required frequency of blood testing for ex-

posed .workers, provisions for medical re-
moval protection {MRP), the recommended
right of the employee to a second medical
opinion, and notification and recordkeeping
requirements of the employer. A discussion
of the requirements for respirator use and
respirator monitoring and OSHA’s position
on prophylactic chelation therapy are also.
included in this section.

Section 2 discusses the toxic effects and
clinical manifestations of lead poisoning and

'The term inorganic lead used throughout
the medical surveillance appendices is
meant to be synonymous with the definition
of lead set forth in the standard.
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affects of lead intoxication on enzymatic
pathways in heme synthesis. The adverse
effects on both male and female reproduc-
tive capacity and on the fetus are also dis-
cussed, )

Section 3 outlines the recommended medi-
cal evaluation of the worker exposed to in-
organic lead including details of the medical
history. physical examination, and recom-
mended laboratory tests, which are based on

29 CF2 Ch. XV (7-1-33 Zdition)

the toxic effects of lead as discussed in Seq.
tion 2,

Section 4 provides detailed informatign
concerning the laboratory tests available 1o,
the monitoring of exposed workers. Inclyg.
ed also is a discussion I the relative valye
of each test and the limitations and precay.
tions which are necessary in the interprets.
tion of the laboratory results.

TABLE 1

EHectve cate -

permissible arborne lead levels by mdustry {ug/mh? Mar. 1, Mar, 1, Mar 1, ' Mar 1, Mar 1, ! Mar 1,

1979 1580 1981 | 1982 1984 | 1989

! , {hnay

T

1. Primary tead production ... 200 200 200 | 100 106 | s
2 Secandary 1ad PrOGUCLON .....o.oocreo oo e 200 200 20| 100 sol g
3. Lead-ac:d battery manulaClunng. ... o cione i 200 200 160 | 100 50 \ 50
4. NOMErmous FOURGNBS ... oo oo 200 100 100 { 100 50 | 30
5. Lead pigment manufactunng. 200 200 200 ¢ 100 S0 50
6. All otrer indusines 200 50 | 50 | 50 50 50

! Airborme levels 10 ' 2 achieved without reliance or respirator protection through a combinaton of engineering, ¥ork practice
and other admnistrat, s controls. Whila these controls are being impiemanted respiralors must be used to mea! the 50 ng/mi

exposure mmit.

1. MEDICAL SURVEILLANCZ AND MONITORING RE-
QUIREMENTS FOR WORKERS EXPOSED TO IN-
ORGANIC LEAD

Under the occupational health standard
for tnorganic lead, a program of biclogical
monitoring and medical surveillance is to be
made available to all employees exposed to
lead above the action level of 30 pg/m*TWA
for more than 30 days each year. This pro-
gram consists of periodic blood sampling
and medical evaluation to be performed on
a schedule which is defined by previous lab-
oratory results, worker complaints or con-
cerns, and the clinical assessment of the ex-
amining physician.

Under this program, the blood lead level
of all employees who are exposed to lead
above the action level of 30 ug/m? is to be
determined at least every six months. The
frequency is increased to every two months
for employees whose last blood lead level
was between 40 ug/100 g whole blood and
the level requiring employee medical remov-
al to be discussed below, For employees who
are removed from exposure to lead due to
an elevated blood lead, a new blood lead
level must be measured monthly. A zinc pro-
toporphyrin (ZPP) measurement is strongly
recommended on each occasion that a blood
lead level measurement is made. ZPP moni-
toring is one of several requirements of the
standard that has been temporarily stayed
by pending litigation over the lead standard.
Unless otherwise noted in this document, all
provisions of the standard pertaining to
medical surveillance and medical removal
protection are currently in effect.

An annual medical examination and con.
sultation performed under the guidelineg
discussed in Section 3 {s to be made avajl.
able to each employee for whom a blood
test conducted at any time during the pre.
ceding 12 months indicated a blood lead
level at or above 40 .g/100 g. Also, an exam.
ination is to be given to all employees prior
to their assignment to an area in which air.
borne lead concentrations reach or exceed
the action level. In addition, a medical ex.
amination must be provided as soon as pos.
sible after notification by an employee that
the employee has developed signs or symp.
toms commonly associated with lead intoxi.
cation, that the employee desires medical
advice regarding lead expos:ire and the abi].
ity to procreate a healthy child, or that the
employee has demonstrated difficulty in
breathing during a respirator fitting test or
during respirator use. An examination is
also to be made available to each employee
removed from exposure to lead due to a risk
of sustaining material impairment o
health, or otherwise limited or specially pro-
tected pursuant to medical recommenda-
tions.

Results of biological monitoring or the
recommendations of an examining physi-
cian may necessitate removal of an employ-
ee from further lead exposure pursuant Lo
the standard’s medical removal protection
(MRP) program. The object of the MRP
program is to provide temporary medical re-
moval to workers either with substantially
clevated blood lead levels or otherwise al
risk of sustaining material health impair

356


http:exposC.'.re

Occupaiional Safedy
v and Heaith Admin., L
-+ Labor
§ 1910
1025

ro C

1 SUOSLS i¢ o .

n Xxposure ¥ I d il (1 for “ et I8 < Pt
m 18 580
&
\l(fd ystant !,l ex [L & CTY orar I
] ¥ reme
shal Of

ment f
1o jead. The followl
. wing i
cummarized in Ta guidelines whi
ble 2 were crm?e}:j‘Ch are an
under que;XDOWG emplo
¢ return tc yee and
n to wo R his o
rk in a r her s
n expos subse-
Xposure
area.

857



BG8

TABLE 2 o

—

O

Etfectve date e ;‘5

Mar. 1, 1979 Mar 11880 Mar 1, 1981 Mur. 1, 1982 AMac 11983 (haal 8

PO SO S e D T 8

A Blood lead level requinng employee medical removal | L80 ug/100g.. ] »>70ug/100 g ... 1 LB0 ug/i00 g B0 ug/100 g L60ug/100 g or average of last three blood b
(Leval must be contumed with second follow-up blood lead samples or all bload samples over previous
level within two wooks of first raport.). 6 maonths (whichever 15 over a longer tme
penod) 1 50 pg/ 100 g or greater unless 1ast

blood sarnple 15 40 ug/ 10 g of fess

8. Freguency which employces exposed to action levol of
lead (30 pg/m?® TWA) must have blood lead level checked
(ZPP 15 also slrongly recommended i each ¢ccasion that

a blood toad is oblained ):
1. Last blood load lovei less than 40 ug/100 g Every 6 monihs.. ... Every 6 months.. . Ewvery 6 monihs..... Every & months...| Every 6 months
2. Last biood lead level between 40 ug/100 g and level | Every 2 months . Every 2 months......| Every 2 months ... Every 2 months...... Every 2 monihs
requinng medical remaval {sec A above).
3. Employees removed rom exposure 10 lead because of | Every 1 month
an elevated blood lcad level
C. Purmissible airborne exposure imit for workers removed | 100 pg/m? 8 hr 50 pg/m?8 hy 30 ug/m* 8 hr 30 pug/m* 8 e 30 ug/mi 8 hr TWA

Every 1 month ... Every 1 monthv .1 Every T month . | Every 1 momh

from work due to an elevaled biood lead level (without TWA. TWA. TWA. TWA.

regard o respirator protection).
0. Blood lead tevel confrmed with a second blood analysis, | <60 ug/100 g....... w50 ug/100 g .40 ug/100 g...... <40 ug/100 g........ <40 pg/100 4.

at which employee may return 10 work. Permissible oxpo-

surg without regard to sespralor protection s hsted by

ndustry in Table 1. !

NOTE. When medical opinion indicates that an employee is at nsk of materiat imparment from exposure 10 lead, the physician can remove an employee rom exposures exceeding the  y,

action level (or less) or recommmend special protective measures as deemed appropriate and necessary. Medical momitonng dunng the medical remaval penod £an te more stringent than natod
it the table above if the physician s¢ specihes. Return 10 work of removal of imitations and special protecuions s permiied when the physician mdicates that the worker s no longer at nisk of
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‘nder the standard’s ultimate worker re-
al criteria, a worker is to be removed
’ any work having any eight hour TWA
ure to lead of 30 pg/m?® or more when-
either of the following circumstances
e\fﬁ -(1) a blood lead level of 60 ug/100 g
3pP ﬁéater is obtained and confirmed by a
or BX follow-up blood lead level performed
SCCO% two WCeks after the employer re-
""".mls the results of the first blood sampling
ceneor ¢2) the average of the previous three

“t.d lead determinations or the average of
Dfuoblood lead determinations conducted
ail ing the previcus six months, whichever
dur! mpasses the longest time period. equals
enco ceeds 50 pg/100 g, unless the last blood
or exle indicates a blood lead level at or
53{.“{'; 40 ng/100 g in which case the employ-
beioeed not be removed. Medical removal is
ee ?ontiﬂue until two consecutive blood lead
tc\.e}s are 40 ng/100 g or less. )
]epuring the first two years that the ulti-

te removal criteria are being phased in,
ma _eturn criteria have been set to assure
meL 2 worker's blood lead level has substan-
t?‘ﬁl , declined during the period of removal.
taly arch 1, 1979 to March 1, 1980, the
Ssod fead level requiring employee medical

moval is 80 ng/100 g. Workers found to
re ve a confirmed blood lead at this level or
Qfeater need only be removed from work
having & daily 8 hour TWA exposure to lead
at or above 100 ug/m> Workers so removed
are t0 b€ returned to work when their blood
lead levels are at or below 60 ng/100 g of
srole blood. Frem March 1, 1980 to March
1. 1981, the blood lead level requiring med}-
cal removal is 70 ug/100 g During this
period workers need only be removed from
jobs having a daily 8 hour TWA exposure to
1eag at or above 50 ug/m?’ and are to be re-
urned to work when a level of 50 ug/100 g
i achieved. Beginning March 1, 1881, return
depends on a W .rker’s blood lead level de-
chning to 40 ug/100 g of whole blood.

As part of the standard, the employer is
required to notify in writing each employee
whose blood lead level exceeds 40 ug/100 g.
In addition each such employee is to be in-
formed that the standard requires medical
removal with MRP Dbenefits, discussed
below, when an employee’s blood lead level
exceeds the above defined limits.

In addition to the above blood lead level
enteria, temporary worker removal may
1lso take place as a result of medical deter-
minations and recommendations. Written
medical opinions must be prepared after
each examination pursuant to the standard.
If the examining physician includes a medi-
cl finding, determination or opinion that
the employee has a medical condition which
Fisces the employee at increased risk of ma-
:::;1‘1 I;]ealth impairment from exposure to
rom ;x‘m the employee must be removed
level Aiposmre;c; 1ea_d at or above the action

- Alternatively, if the examining physi-

{rom

nal Safety and Heclth Admin,, Labor

§1910.1025

cian recommends special protective meas-
ures for an employee (e.g., use of a powered
air purifying respirator) or recommends lim-
itations on an empioyee’s exposure to lead,
then the employer must implement these
recommendations. Recommendations may
be more stringent than the specific provi-
sions of the standard. The examining physi-
cian, therefore, is given broad flexibility to
tailor special protective procedures to the
needs of individual employees. This {lexibil-
ity extends to the evaluation and manage-
ment of pregnant workers and male and
female workers who are planning to raise
¢hildren. Based on the history, physical ex-
amination, and laboratory studies. the phy-
sician might recommend special protective
measures or medical removal for an employ-
ee who is pregnant or who is planning to
conceive a child when, in the physician's
judgment, continued exposure to lead at the
current job would pose a significant risk.
The return of the employee to his or her
former job status, or the removal of special
protections or limitations, depends upon the
examining physician determining that the
employee is no longer at increased risk of
material impairment or that special meas-
ures are no longer needed.

During the period of any form of special
protection or removal, the employer must
maintain the worker's earnings, seniority,
and other employment rights and benefits
(as though the worker had not been re-
moved) for a period of up to 18 months.
This economic protecticn will maximize
meaningful worker participation in the
medical surveillance program, and is appro-
priate as part of the employer's overall obli-
gation to provide a safe and healthful work-
place. The provisions of MRP benefits
during the employee's removal period may,
however, be conditioned upon participation
in medical surveillance. )

On rare occasions, an employee's blood
lead level may not acceptably decline within
18 months of removal. This situation will
arise only in unusual circumstances, thus
the standard relies on an individual medical
examination to determine how to protect
such an employee. This medical determina-
tion is to be based on both laboratory
values, including lead levels, zinc protopor-
phyrin levels, blood counts, and other tests
felt to be warranted, as well as the physi-
cian’s judgment that any symptoms or find-
ings on physical examination are a result of
lead toxicity., The medical determination
may be that the employee is incapable of
ever safely returning to his or her former
job status. The medical determination may
provide additional removal time past 18
months for some employees or specify spe-
cial protective measures to be implemented.

The lead standard provides for a multiple
physician review in cases where the employ-
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ee wishes a second opinion cqncemmg po-
tential lead poisoning or toxicity. If an em-
ployee wishes a second opinion, he or she
can make an appointment with a physg:;an
of his or her choice. This second physician
will review the findings, recommendations
or determinations of the first physician and
conduct any examinations, consultations or
tests deemed necessary in an attempt to
make a final medical determination. If tk}e
first and second physicians do not agree in
their assessment they must try to resolve
their differences. If they cannot reach an
agreement then they must designate a third
physician to resolve the dispute, This multi-
ple physician review mechanism has bge_n
temporarily stayed during the pending liti-
gation, but OSHA recommends that it bf:
used if disputes arise over medical determi-
nations. .

The employer must provide examining
and consulting physicians with th.e follow-
ing specific information: a copy 0: the lead
regulations and all appendices, a description
of the employee's duties as related to expo-
sure, the exposure level to lead and any
other toxic substances (if applicable), a de-
seription of personal protective equipment
used, blood lead levels, and all prior written
medical opinions regarding the employee in
the employer's posse.sion or control. The
employer must also obtain from the physi-
cian and provide the employee with a writ-
ten medical opinion containing blood lead
levels, the physicians’s opinion as to wheth-
er the employee is at risk of material im-
pairment to health, any recommended pro-
tective measures for the employee if further
exposure i{s permitted, as well as any recom-
mended limitations upon an employee’s use
of respirators.

Employers must instruct each physician
not to reveal to the employer in writing or
in any other way his or her findings, labora-
tory results, or diagnoses which are felt to
be unrelated to occupational lead exposure.
They must also instruct each physician to
advise the employee of any occupatio-ally
or non-occupationally related medical ¢c..ndi-
tion requiring further treatment or evalua-
tion.

The standard provides for the use of respi-
rators where engineering and other primary
controls have not been fully implemented.
However, the use of respirator protection
shall not be used in lieu of temporary medi-
cal removal due to elevated blood lead levels
or findings that an employee is at risk of
material health impairment. This is based
on the numerous inadequacies of respirators
including skin rash where the facepiece
makes contact with the skin, unacceptable
stress to breathing in some workers with un-
derlying cardiopulmonary impairment, diffi-
culty in providing adequate fit, the tenden-
cy for respirators to create additional haz-
ards by interfering with vision, hearing, and

29 CFR Ch. XVII (7-1-38 Edition)

mobility, and the difficulties of assuring the
maximum effectiveness of a complicated
work practice program involving respirators,
Respirators do, however, serve a usefy)
function where engineering and work prac.
tice controls are inadequate by providing
supplementary, interim, or short-term pro.
tection, provided they are properly selecteqd
for the environment in which the employee
will be working, properly fitted to the em.
ployee, maintained and cleaned periodically,
and worn by the employee when required.

In its final standard on occupational expo.
sure to inorganic lead, OSHA has prohibited
pronhylactic chelation. Diagnostic ang
therapeutic chelation are permitted only
under the supervision of a licensed physi.
cian with appropriate medical monitoring ip
an acceptable clinical setting. The decision
to initiate chelation therapy must be made
on an individual basis and take into account
the severity of symptoms felt to be a result
of lead toxicity along with blood lead levels,
ZPP levels, and other laboratory tests as ap.
propriate. EDTA and penicillamine which
are the primary chelating agents used in the
therapy of occupational lead poisoning have
significant potential side effects and their
use must be justified on the basis of expect.
ed benefits to the worker, Unless frank ang
severe symptoms are present, therapeutic
chelation is not recommended given the op.
portunity to remove a worker from expo.
sure and allow the body to naturally excrete
accumulated lead. As a diagnostic aid, the
chelation mobilization test using CA-EDTA
has limited applicability. According to some
investigators, the test can differentiate be.
tween lead-induced and other nephropath.
ies. The test may also provide an estimation
of the mobile fraction of the total body lead
burden,

Employers are required to assure that ac-
curate records are maintained on exposure
monitoring, medical surveiliance, and medi.
cal removal for each employee. Exposure
monitoring and medical surveillance records
must be kept for 40 years or the duration of
employment plus 20 years, whichever is
longer, while medical removal records must
be maintained for the duration of employ-
ment. All records required under the stand.
ard must be made available upon request to
the Assistant Secretary of Labor for Occu-
pational Safety and Health and the Direc:
tor of the National Institute for Occupa-
tional Safety and Health. Employers must
also make environmental and biological
monitoring and medical removal records
available to affected employees and to
former employees or their authorized em-
ployee representatives. Employees or their
specifically designated representatives have
access to their entire medical surveillance
records.
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[n addition, the standard requires that the
employer inform all workers exposed to lead
at or above the action level of the provisions
{f the standard ar}d ‘all its appendices, the
urpose and description of medical surveil-
Jance and provisions for medical removal
ection if temporary removal is required.
understanding of the potential health
effects of lead exposure by all exposed em-
ployees along with full understanding of

ir rights under the lead standard is es-

thet X T
sential for an eifective monitoring program.

1I. ADVERSE HEALTH EFFECTS OF INORGANIC
LEAD

O

prot

Although the toxicity of lead has been

own for 2,000 years, the knowledge of the
complex relationship between lead exposure
and human response Is still being refined.
significant research into the toxic proper-
ties of lead continues throughout the world,
and it should be anticipated that our under-
standing of thresholds of effects and mar-
gins of safety will be improved in future
ears. The provisions of the lwad standard
are founded on two prime n.sdical judg-
ments: first, the prevention of adverse
nealth effects from exposure to lead
throughout . working lifetime requires that
worker blou . lead levels be maintained at or
pelow 40 p-/100 g and second, the blood
|ead levels of workers, male or female, who
intend to parent in the near future should
pe maintained below 30 pg/100 g to mini-
mize adverse reproductive health effects to
the parents and developing fetus. The ad-
verse effects of lead on reproduction are
being actively researched and OSHA en-
courages the physician to remain abreast of
recent developments in the area to best
advise pregnant workers or workers plan-
ning to conceive children.

The spectrum of health effects caused by
lead exposure can be subdivided into five de-
velbpmental stages: normal, physiological
changes of uncertain significance, patho-
physiological changes, overt symptoms
tmorbidity), and mortality. Within this
process there are no sharp distinctions, but
rather a continuum of effects. Boundaries
between categories overlap due to the wide
variation of in:ividual responses and expo-
sures in the working population. OSHA'’s de-
velopment of the lead standard focused on
pathophysiological changes as well as later
stages of disease,

1. Heme Synthesis Inhibition. The earliest
demomtrated effect of lead involves its abil-
ity to inhibit at least two enzymes of the
heme synthesis pathway at very low blood
le'{els. Inhibition of delta aminolevulinic
?ﬁ‘d dehydrase (ALA-D) which catalyzes
(Aa:onverslon of deltajaminolevulinic acid
btm)lto protoporphyrin is observed at a
NP ‘iad level below 20 ug/100 g whole

- At a blood lead level of 40 ug/100 g,

§ 1910.1025

more than 20% of the population would
have 70% inhibition of ALA-D. There is an
exponential increase in ALA excretion at
blood lead levels greater than 40 ug/100 g.

Another enzyme, ferrochelatase, is also in-
hibited at low blood lead levels. Inhibition
of ferrochelatase leads to increased free
erythrocyte protoporphyrin (FEP) in the
blood which can then bind to zinc to vield
zinc protoporphyrin. At a blood lead level of
50 ug/100 g or greater, nearly 1009 of the
population will have an increase in FEP.
There is also an exponential relationship
between blood lead levels greater than 40
187100 g and the associated ZPP level,
which has led to the development of the
ZPP screening test for lead exposure.

While the significance of these effects is
subjiect to debate, it is OSHA's position that
these enzyme disturbances are early stages
of a disease process which may eventually
result in the clinical symptoms of lead poi-
soning. Whether or not the effects do
progress to the later stages of clinical dis-
ease, disruption of these enzyme processes
over a working lifetime is considered to be a
material impairment of health.

One of the eventual results of lead-in-
duced inhibition of enzymes in the heme
synthesis pathway is anemia which can be
asymptomatic if mild but associated with a
wide array of symptoms including dizziness.
fatigue, and tachycardia when more severe.
Studies have indicated that lead levels as
low as 50 pg/100 g can be associated with a
definite decreased hemoglobin, although
most cases of lead-induced anemia, as well
as shortened red-cell survival times, occur at
lead levels exceeding 80 pg/100 g. Inhibited
hemoglobin synthesis is more common in
chronic cases whereas shortened erythro-
cyte life span is more common in acute
cases.

In lead-induced anemias, there is usually a
reticulocytosis along with the presence of
basophilic stippling. and ringed sideroblasts,
although none of the above are pathogno-
monic for lead-induced anemia.

2. Neurological Effects. Inorganic lead has
been found to have toxic effects on both the
central and peripheral nervous systems. The
earliest stages of lead-induced central nerv-
ous system effects first manifest themselves
in the form of behavioral disturbances and
central nervous system symptoms including
irritability, restlessness, insomnia and other
sleep disturbances, fatigue, vertigo, head-
ache, poor memory, tremor, depression, and
apathy. With more severe exposure, symp-
toms can progress to drowsiness, stupor,
hallucinations, delerium, convulsions and
coma.

The most severe and acute form of lead
poisoning which usually follows ingestion or
inhnlation of large amounts of lead is acute
encephalopathy which may arise precipi-
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tously with the onset of intractable seiznres,
coma, cardiorespiratory arrest, and death
within 48 hours.

While there is disagreement about what
exposure levels are needed to produce the
earliest symptoms, mosk exper(s agree that
symptoms definitely can neceur at blood lead
levels of 60 ug/100 g whole blood and there-
fore recommend a 40 ug/100 g maximum.
The central nervous system effects fre-
quently are not reversible following discon-
tinued exposure or chelation therapy and
when improvement does occur, it is almost
always only partial.

The peripher | neuropathy resulting from
lead exposure characteristically involves
only motor function with minimal sensory
damage and has a marked predilection for
the extensor muscles of the most active ex-
tremity. The peripheral neuropathy can
oceur with varying degrees of severity. The
earliest and mildest form which can be de-
tected in workers with blood lead levels as
low as 50 pg/100 g is manifested by slowing
of motor nerve conduction velocity often
without clinical symptoms. With progres-
sion of the neuropathy there is development
of painless extensor muscle weakness usual-
ly involving the extensor muscles of the fin-
gers and hand in the most active upper ex-
tremity, followed in severe cases by wrist
drop or, much less commonly, foot drop.

In addition to slowing of nerve conduc-
tion, electromyographical studies in pa-
tients with blood lead levels greater than 50
wg/100 g have demonstrated a decrease in
the number of acting motor unit potentials,
an increase in the duration of motor unit
potentials, and spontaneous pathological ac-
tivity including fibrillations and fascicula-
tions. Whether these effects occur at levels
of 40 ug/100 g is undetermined.

While the peripheral neuropathies can oc-
casionally be reversed with therapy, again
such recovery is not assured particularly in
the more severe neuropathies and often im-
provement is only partial. The lack of re-
versibility is felt to be due in part to seg-
mental demyelination.

3. Gastrointestinal. Lead may also affect
the gastrointestinal system producing ab-
dominal colic or diffuse abdominal pain,
constipation. obstipation, diarrhea, ancrex-
ia, nausea and vomiting, Lead colic rarely
develops at blood lead levels below 80 ug/
100 g.

4. Renal. Renal toxicity represents one of
the most serious health effects of lead poi-
soning. In the early stages of disease nucle-
ar inclusion bodies can frequently be identi-
fied in proximal renal tubular cells. Renal
function remains normal and the changes in
this "stage are probably reversible. With
more advanced disease there is progressive
interstitial fibrosis and impaired renal funec-
tion. Eventually extensive interstitial fibro-
sis ensues with sclerotic glomeruli and dilat-

22 CFR Ch. XVl (7-1-33 Edi?ion)

ed and atrophied proximal tubules; )y ..
resent end stage kidney disease. AZOtepm
can be progressive, eventually rQSUlLin'gw»'a
frank uremia necessitating dialysis, The,, -
occasionally associated hypertension , .-
hyperuricemia with or without gout,

Early kidney disease is difficult to gy,
The urinalysis is normal in early lead p.,.,"
ropathy and the blood urea nitrogep ...
serum creatinine increase only when ,“
thirds of kidney function is lost, Mea&{;‘r‘"
ment of creatinine clearance can o
detect earlier disease as can other mezr@f‘
of measurement of glomerular figpy,.
rate. An abnormal Ca-EDTA mobmz;u“:u
test has been used to differentiate beyy,. .
lead-induced and other nephropathieg 5?‘?
this procedure is not widely accepteq s
form of Fanconi syndrome with amjp,. j‘
duria, glycosuria, and hSDGTDhasphatL\
indicating severe injury to the pmxi;f‘
renal tubules is occasionally seen i o -
dren. chi.

5. Reproductive effects. EXTosure to
can have serious effects on reproduyct;.
function in both males and females, Iy, ml:e
workers exposed to lead there can be , i‘e
crease in sexual drive, impotence, decre :e'
ability to produce healthy sperm, ang St
ity. Malformed sperm (teratospermi ;“'
creased number of sperm (hypospen‘m:)"
and sperm with decreased motility (asthon,
spermia) can all occur. Teratospermis h‘;
been noted at mean blood lead levels of 83
#g8/100 g and hypospermia and asthenosper
mia at 41 pg/100 g. Furthermore, there 55,
pears .0 be a dose-response relationship 1o
teratospermia in lead exposed workers,

Women exposed to lead may experience
menstrual disturbances including dysmen.
orrhea, menorrhagia and amenorrhea. Fol.
lowing exposure to lead., women have ,
higher frequency of sterility, prematyss
births, spontaneous miscarriages, and sul.
births.

Germ cells can be affected by lead and
cause genetic damage in the egg or spem
cells before conception and result in failure
to implant, miscarriage, stillbirth, or nirth
defects.

Infants of mothers with lead poisoning
have a higher mortality during the firet
vear and suffer from lowered birth weights
slower growth, and nervous system discr
ders.

Lead can pass through the placental bar
rier and lead levels in the mother's bioed
are comparable to concentrations of lead i
the umbilical cord at birth. Transplaceniu
passage becomes detectable at 12-14 weexs
of gestation and increases until birth.

There is little direct data on damage @
the fetus from exposure to lead but it 3
generally assumed that the fetus and ne¥
born would be at least as susceptible to ned
rological damage as young children Bloo

5
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lead levels of 50-60 »g/100 g in children can
¢ significant neurobehavioral impair-
snts and there is evidence of hyperactivity
ﬁévbimd levels as low as 25 ug/100 g. Given
2 e overall body of literature concerning
ne adverse health effects of lead in chil-
th® *5SHA feels that the blood lead level
.r“cﬁildren should be maintained below 30
m/100 g with a population mean of 15 ug/
};go g RBlocd lead levels in the fetus and
i%.xbo'm likewise should not exceed 30 ng/

wgegéause of lead’'s ability to pass through
% placental barrier and also because of the
e onstrated adverse effects of lead on re-
dem&uctive function in both the male and
pro ale as well as the risk of genetic damage
fernl”'ead on both the ovum and sperm. OSHA
0 ommends a 30 pg/l00 g maximum per-
re?ﬂible blood lead level in both males and
ml‘%ales who wish to bear children.
’e? Other tozic effects. Debate and research
nuinue on the effects of lead on the
0 man body. Hypertension has freque'ntl.y
g:en noted in occupationally exposed indi-
duals although it is difficult to assess
?.lr.pmer this is due to lead’s adverse effects
An‘{ne kidney or if some other mechanism is
o colved. Vascular and ¢lectrocardiogarphic
‘?\anges have been de. cted but have not
;een well characterized. Lead is thought to
impair thyroid function 'and interfgre with
‘e pituitary-adrenal axis, but again these
o{fects have not been well defined.

11I. MEDICAL EVALUATION

The most important princ’iple in: evaluat-
ing a worker for any occupatloqal dl.sease in«
cluding lead poisoning is a hlgh_ 1_ndex of
suspicion on the part of the examining phy-
acian. As discussed in Section 2, lead can
al{ect numerous organ systems and produce
1 wide array of signs and symptoms; most of
which are non-specific and subtle in nature
¢ least in the early stages of disease. Unless
seriousaconcern for lead toxicity is present,
many of the early clues to diagnosis may
ecasily be overlooked.

The crucial initial step in the medical
evaluation is recognizing that a worker's
smployment can result in exposure to lead.
The worker will ‘requently be able to define
exposures to le:  and lead containing mate-
rals but often il not volunteer this.infor-
mation unless :pecifically asked. In other
situations the worker may not know of any

exposures 1o lead but the suspicion might.

be raised on the part of the physician be-
cause of the {ndustry or occupation of the
worker. Potential occupational exposure to
lead and its compounds occur in at least 120
occupations, including lead smelting, the
manufacture of lead storage batteries, the
mmufa‘cture of lead pigmen:: and products
contalning pigments, solder manufacture,
shipbutlding and ship repair, auto manufac-
tunng, construction, and painting.

§1910.1025

Once the possibility for lead exposure is
raised, the focus can then be directed
toward eliciting information frorm the medi-
cal history, physical exam, and finally from
laboratory data to evaluate the worker for
potential lead toxicity.

A complete and detailed work history is
important in the initial evaluation. A listing
of all previous employment with informa-
tion on work processes, exposure to fumes
or dust, known exposures to lead or other
toxic substances, respiratory protection
used, and previous medical surveillance
should all be included in the worker's
record, Where exposure to lead is suspected,
information concerning on-the-job personal
hygiene, smoking or ea':ng habits in work
areas, laundry procedures, and use of any
protective clothing or respiratory protection
equipment should be noted. A complete
worK history is essential in the medical eval-
uation of a worker with suspected lead tox-
icity, especially when long term effects such
as neurotoxicity and nephrotoxicity are con-
sidered.

The medical history is also of. fundamen-
tal importance and should include a listing
of all past and current medical conditions.
current medications including proprietary
drug intake, previous surgeries and hospital-
izations, allergies, smoking history, alcohol
consumption, and also non-occupational
lead exposures such as hobbies (hunting, ri-
flery). Also known childhood exposures
should be elicited. Any previous history of.
hematological, neurolorical, gastrointesti-
nal, renal, psychological, gynecological, ge-
netic, or reproductive problems should be
specifically noted,

A carefuland complete review of systems
must be performed to assess both recog-
nized complaints and subtle or slowly ac-
quired symptoms which the worker might
not appreciate as being significant. The
review of symptoms should include the fol-
lowing:

General—weight loss, fatigue, decreased: .

appetite.
Head, Eyes, Ears, Nose, Throat
(HEENT)—headaches, visual disturbances

or decreased visual acuity, hearing deficits-
or tinnitus, pigmentation of the oral
mucosa, or metallic taste in mouth,

Cardio-pulmonary—shortness of breath,
cough, chest . pains, palpitations, or orthop-
nea.

Gastrointestinal—nausea,. vomiting, heart-
burn, abdominal pain, constipation or diar-
rhea.

Neurologic—irritability,
ness (fatigue), dizziness, loss of memory,
confusion, hallucinations, incoordination,
ataxia, decreased strength in hands or feet,
disturbances in gait, difficulty in climbing
stairs, or seizures.

insomnia, weak-
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Hematologic—pallor, easy fatigability, ab-
normal blood loss, melena.

Reproductive (male and female and
spouse where relevant)—history of infertil-
ity, impotence, loss of libido, abnormal men-
strual periods, history of miscarriages, still.
births, or children with birth defects.

Musculo-skeletal--muscle and joint pains.

The physical examination should empha-
size the neurological, gastrointestinal, and
cardiovascular systems. The worker's weight
and blood pressure should be recorded and
the oral mucosa checked for pigmentation
characteristic of a possible Burtonian or
lead line on the gingiva. IL should be noted,
however. that the lead line may not be
present even in severe lead poisoning if good
oral hygiene is practiced.

The presence of pallor on skin examina-
tion may indicate an anemia, which if severe
might also be associated with a tachycardia,
If an anemia is suspected, an active search
for blood loss should be undertaken includ-
ing potential blood loss through the gastro-
intestinal tract.

A  complete neurological examination
should include an adequate mental status
evaluation including a search for behavioral
and psychological disturtbances, memory
testing. evaluation for irritability, insomnia,
hallucinations, and mental clouding. Gait
and coordination should be examined along
with close observation for tremor. A de-
tailed evaluation of peripheral nerve func-
tion including careful sensory and motor
function testing is warranted, Strength test-
ing particularly of extensor muscle groups
of all extremities is of fundamental impor-
tance.

Cranial nerve evaluation should also be in-
cluded in the routine examination,

The abdominal examiration should in-
clude auscultation for bowel sounds and ab-
dominal bruits and palpation for crganome-
galy, masses, and diffuse abdominal tender-
ness.

Cardiovascular examination should evalu-
ate possible early signs of congestive heart
failure. Pulmonary status should be ad-
dressed part.:ularly if respirator protection
is contemplated.

As part of the medical evaluation, the lead
standard requires the following laboratory
studies:

1. Blood lead level

2. Hemoglobin and hematocrit determina-
tions, red cell indices, and examination of
the peripheral blood smear to evaluate red
blood cell morphology

3. Blood urea nitrogen

4. Serum ¢reatinine

5. Routine urinalysis with microscopic ex-
amination.

6. A zinc protoporphyrin level (This re-
quirement is currently not in effect due to
the pending litigation, but is recommended
nonetheless).

29 CFR Ch. XVIHI (7-1-33 ’Edi?icn)

In addition to the above, the physje;
authorized to order any further lahor;
or other tests which he or she deems p
sary in accordance with sound medicy)
tice. The evaluation must also inclu-a Dreg.
nancy testing or laboratory evaluution
male fertility if requested by the emmg.‘ff

Additional tests which are probahly J;'r",‘
warranted on a routine dasis but may p, .-
propriate when blood lead and Z2p i.,.>
are eqguivocal include delta amin- WUl
acid and coproporphyrin concentration, |,
the urine, and dark-field illuminatigp for
detection of basophilic stipplinz |n o
blood cells. &

If an anemia is detected further studs
including a careful examination of the ,‘ff
ripheral smear, reticulocyte count, stoq) o
occult blood, serum iron, total iron b{nd:‘f’r
capacity, bilirubin, and, if appropriate, Vft“
min B12 and folate may be of value ip 5
tempting to identify the cause of “}'
anemia. e

If a peripheral neuropathy is SUspecteq
nerve conduction studies are warrapn;,,
bo’h for diagnosis and as a basis to mon‘iz?
any therapy. '

If renal disease is questioned, z 94 hoy
urine collection for creatinine clearanc;
protein, and electrolytes may be indicateq
Elevated uric acid levels may resyjt from
lead-induced renal disease and a serum ypy,
acid level might be performed.

An electrocardiogram and chest x-ray may
be obtained as deemed appropriate.

Sophisticated and highly specialized test.
ing should not be done routinely ang Whers
indicated should be under the direction of 4
specialist.

an :
thF
Beeg,

I

o

1V. LABORATORY EVALUATION

The blood lead level at present remajng
the single most important test to monitor
lead exposure and is the test used in the
medical surveillance program under the lead
standard to guide employee medical remoy.
al. The ZPP which has several advantages
over the blood lead level is, due to the pend.
ing litigation, not required under the stand.
ard. Because of its relatively recent develop-
ment and the lack of extensive data con-
cerning its interpretation, the ZPP current-
1y remains an ancillary test.

This section will discuss the blood lead
level and ZPP in detail and will outline ther
relative advantages and disadvantages
Other blood tests currently available
evaluate lead exposure will also be reviewed.

The blood lead level is a good index of
current or recent lead absorption when
there {5 no anemia present and when the
worker has not taken any chelating agents.
However, blood lead levels along with urt
nary lead levels do not necessarily indicale
the total body burden of lead and are not
adequate measures of past exposure. Ons
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ason for this is that lead has a high affini-
.o for bone and up to %09% of the 'body's
~1al lead is deposited there. A very impor-
10 component of the total lead body
18 rden is lead in soft tissue (liver, kidney,
Qud prain). This fraction of the lead body
en, the biologically active lead, is not
iirely reflected by blood lead levels since
el “function of the dynamics of lead ab-
i 15(,ion. distribution, deposition in bone
5ozjr}e;«:retion. Following discontinuation of
_sosure to lead, the excess body burden is
ex slowly mobilized from bone and other
° jatively stable body stores and excreted.
e nsequently, a high blood lead level may
0 represent recent heavy exposure (0
without a significant total body excess

: 4 likewise a low blood lead level does not
oxclude 2an elevated total body burden of

iead:  1ue to its correlation with recent ex-
the blood lead level may vary con-

res' . "
%sel:'ably over short time intervals.
s To minimize laboratory error: and errone-
s results due to contamination, bl-od.
0

- cimens must be carefully colleced a..er

‘rorough cleaning of the skin withh appro-

jate me )
iy r}ag—s and analyzed by a reliable laborato-

L‘ununciet' the stand_ard, sgamples must be
alyzed in laboratories which are approved
an the Center for Disease Control (CDC) or
z\ich nave received satisfactory grades in
ficiency testing by the CDC in the previ-
5,;0 year, Analysis is to be made using
atomic  absorption spectrophotometry,
anodic stripping voltammetry or any
method which meets the accuracy require-
ments set forth by the standa;d. o
The determination of leaqi in urine is gen-
srally considered a less reliable. monitoring
rechnique than analysis of *xbolg_bleQd pri-
marly due to individual variability in uri-
rary excretion capacity as yvell as the tech-
nical difficulty of obtaining accurate 24
nour urine collections. In addition, workers
aith renal insufficiency, whether due to
'ead or some other cause, may have de-
creased lead clearance and consequently
arine lead levels may underestimate the
irye lead burden. Therefore, urine lead
levels should not be used as a routine test.
The zinc protoporphyrin test, unlike the
blood lead determination, measures an ad-
verse metabolic effect of lead and as such is
a better indicator of lead toxicity than the
level of blood lead itself. The level of ZPP
reflects lead absorption over the preceding 3
ta 4 months, and therefore is a better indi-
- cator of lead body burden. The ZPP re-
quires more. time than the blood lead to
Jrad significantly elevated levels; the return
o nermal after discontinuing lead exposure
4 also slower. FPurthermore, the ZPP test is
umpler, faster, and less expensive to per-
;‘;’”" and no contamination is possible.
wany Investigators believe it is the most re-

thods using lead-free blood con- .
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liable means of monitoring chronic lead ab-
sorption.

Zinc protoporphyrin results from the inhi-
bition of the enzyme ferrochelatase which
catalyzes the insertion of an iron molecule
into the protoporphyrin molecule, which
then becomes heme. If iron is not inserted
into the molecule then zinc, having a great-
er affinity for protoporphyrin, takes the
place of the iron, forming ZPP.

An elevation in the level of circulating
ZPP may occur 2t blood lead levels as low as
20-30 ug/100 g i some workers. Once the
blood lead level has reached 40 ug/100 g
there is more marked rise in the ZPP value
from its normal range of less than 100 pg/
100 ml. Increases in blood lead levels beyond
40 ug/100 g are associated with exponential
increases in ZPP,

Whereas blood lead levels fluctuate over
short time spans, ZPP levels remain rela-
tively stable. ZPP is measured directly in
red blood cells and is present for the cell’s
entire 120 day life-span. Therefore, the ZPP
{evel in blood reflects the average ZP? pro-
duction over the previous 3-4 months and
consequently the average lead exposure
during that time interval.

It is recommended that a hematocrit be
determined whenever a confirmed ZPP of 50
pg/100 ml whole blood is obtained to rule
out a significant underlying anemia. If the
ZPP is in excess of 100 ug/100 m! and not
associated with abnormal celevations in
blood lead levels, the laboratory should be
checked to be sure that blood leads were de-
termined using atomic absorption spectro-
photometry anodic stripping voltammetry,
or any method which meets the accuracy re-
quirements set forth by the standard by a
CDC approved laboratory which is experi-
enced in lead level determinations. Repeat
periodic blood lead studies should be ob-
tained in all individuals with elevated ZPP
levels to be certain that an associated ele-
vated blood lead level has not been missed
due to transient fluctuations in blood leads.

ZPP has a characteristic fluorescence
spectrum with a peak nt 594 nm which is de-
tectable with a hematofluorimeter. The he-
matofluorimeter is accurate and portable
and can provide on-site, instantaneous re-
sults for workers who can be f{requently
tested via a finger prick.

However, careful atiention must be given
to calibration and quality control proce-
dures. Limited data on blcod lead--ZPP cor-
relations and the ZPP levels which are asso-
ciated with the adverse hezalth effects dis-
cussed in Section 2 are the majcr limitations
of the test. Also it is difficult to correlate
ZPP levels with environmental exposure
and there is some variation of response with
age and sex. Nevertheless, the ZPP promises
to be an important diagnostic test for the
early detection of lead toxicity and its value
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will increase as more data is coliected re-
garding its relationship to other manifesta.
tions of lead poisoning.

Levels of deita-aminolevulinic acid (ALA)
in the urine are also used as a measure of
lead exposure, Increasing concentrations of
ALA are believed to result from the inhibi-
tion of the engyme delta-aminolevulinic acid
dehydrase (ALA-D). Although the test 1s
relatively easy to perform, inexpensive, and
rapid, the disadvantages include variability
in results, the necessity to collect a com-
plete 24 hour urine sample which has a spe-
cific gravity greater than 1.010, and also the
fact that ALA decomposes in the presence
of light.

The pattern of porphyrin excretion in the
urine can also be helpful in identifying lead
intoxication., With lead poisoning, the urine
concentrations of coproporphyrins 1 and II.
porphobilinogen and uroporphyrin I rise.
The most important increase, however, is
that of coproporphyrin III, levels may
exceed 5,000 pg/1 in the urine in lead pot-
soned individuals, but its correlation with
blood lead levels and ZPP are not as good as
those of ALA. Increases in urinary porphyr-
ins are not diagnostic of lead toxicity and
may be seen in porphyria, some liver dis-
eases, and in patients with high reticulocyte
counts.

Summary. The Occupational Safety and
Health Administ. ation’s standard for inor-
ganic lead places significant emphasis on
the medical surveillance of all workers e¢x-
posed to levels of inorganic lead above the
action level of 30 pg/m* TWA. The phyai-
cian has a fundamental role in this surveil-
lance program, and in the operation of the
medical removal protection program.

Even with adequate worker education on
the adverse hea h effects of lead and zo-
propriate trainir , in work practices, person-
al hygiene and other contrel measures, the
physician has a primary responsibility for
evaluating potential lead toxicity in the
worker. It is only through a careful and de-
tailed medical and work history, a complete
physical examination and appropriate labo-
ratory testing that an accurate assessment
can be made. Many of the adverse health ei-
fects of lead toxicity are either irreversible
or only partially reversible and therefore
early detection of disease is very important.

This document outlines the medical moni-
toring program as defined by the occupa-
tional safety and health standard for inor-
ganic lead. It reviews the adverse health ef-
fects of lead poisoning and describes the im-
portant elements of the history and physi-
cal examinations as they relate to these ad-
verse effects. Finally, the appropriate labo-
ratory testing for evaluating lead exposure
and toxicity is presented.

It is hoped that this review and discussion
will give the physician a better understand-
ing of the OSHA standard with the uitimate

-

c

29 CFR Ch. XV (7-1-2 Zdiy:
- !hQn)
gnal of protecting the heaith ang won
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of the worker exposed to lead Undep '{‘”H@
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APPENDIX D 10 § 1910.1025 —Gyy,,
P11t TesST ProTtocors

ITATI?»

This appendix specifies the only Ay,
g .alitative [it test protocols Dermkx;:;f‘:’r“
compliance with paragraph (£)3y, - 9

iy

[ IsoamvyrL ACETATE PROToCs,

A. Odor threshold screening.

1. Three 1-liter glass jars with mera) |
(¢.g. Mason or Bell jars) are requireq

2. Odor-free “water (e.g. distilled oy ..

water) at approximately 25°C shg) be"fi:‘--s‘
for the solutions. s

3. The isoamyl acetate (IAA) (alsn xra.
as isopentyl acetate) stock solution ;. "
pared by adding 1 cc of pure 1a4 ¢, ;‘_}yrp‘
of odor free water in a l-iter jar 3hd):}? te
ing for 30 seconds. This solution . ﬂ\ll”"‘f
prepared new at least weekly. -

1. The screening test shall be condyes .
a room separate from the room us;gd,iﬁ
actual fit testing. The two rooms s;»;'au‘:"
well veatilated but may not be CORREsif; -
the same recirculating ventilation 3}»51; 0

5. The odor test solution is prepareq ,
second jar by placing. .4 cc of the stocy Q.«‘,a
tion into 500 cc of odor free water US'*:;;

clean dropper or pipette. Shake for 30 s5ee
onds and allow to stand for two tg tny.
minutes so that the IAA concentratign
above the ligquid may reach equilibriym
This solution may be used for only one da;

6. A test blank is prepared in a thirg 4
by addinzs 500 cc of odor free water, ‘

7. The odor test and test blank jars ;na;
be labelled 1 and 2 for jar identification I
the labels are put on the lids they can te pe
riodically dried off and switched 0 avoig
people thinking the same jar always has the
IAA.

8. The following instructions shail »e
typed on a card and placed on the tas'e in
front of the two test jars{ie. 1 and 2

“The purpose of this test is to determire
if you can smell banana oil at a low concen.
tration. The two bottles in front of you can
tain water. One of these bottles also ccn
tains a small amount of tanana otil. Be sure
the covers are on tight, then shake exh
bottle for two seconds. Unscrew the ld of
each bottle, one at a time, and sniff at the
mouth of the bottle. Indicate to the test
conductor which bottle contains barars
oil.”

9. The mixtures used in the IAA odor ¢
tection test shall be prepared in an area ¢y
arate from where the test is performed. o
order to prevent olfactery fatigue in 10¢
subject,

hree
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10, If the test subject is unable to carrect-
Iy identify the jar containing the odor test
olution, the IAA GLFT may not be used.
> 1. If the test subject correctly identifies

2 jar containing the odor test solution he
?::;y proceed to respirator selection and fit
tgsmllg- ) A

g. Respirator selgctzon.

1, The test subject shall be allowed to
_~t the most comfortable respirator from

:81‘3“’ Foyees O 4

o Jarge array of vi ious sizes and m;nufnc-
? rers that includ: ; at least three sizes of
L?asmmeric half facepieces and units of at
ei

(past tWO manufacturers,

1to The selection precess shall be conduct-
4in a room separate from the fit-test
¢ mber to prevent odor fatigue. Prior to
e selection process, the test subject shall
e hown how to put on a respirator, how it
ge S 14 be positioned on the face, how to set
shot” tension and how to assess an “com-

Striible" respirator. A mirror shall be avail-
f%ie to assist the subject in evaluating the
a

) ositioning of the respirator. This
fit and P ! : O
pot constitute his formal training on
miyirator use, only a review,
res.DThe test subject should understangi that
ne is being asked to select the respirator
+hich provides the most comfortablf; {it for
nim. Each respiratop rgpresents a dlfferent
size and shape and, 1{ fit properly, will pro-
1de adequate protection. ’

{. The test SUbjEi?t bolds each facep}ece up
10 his face and eliminates those which are
cpviously not giving a comfortable fit. Nor-
mally, selection will begin with a half-mask
and if a-fit cannot be found here, the s_ub-
ject will be asked to go to the full facepiece
respirators. (A small percentage of users will
not be able to wear any half-mask.)

5. The more comfortable facepieces are re-
corded; the most comfortable mask is
donned and worn at least five minules to
1ssess comfort. Assistance in assessing com-
fort ca:. be given by discussing the points in
48 below. If the test subject is not familiar

. w1th using a particular respirator, he shall
ve directed to don the mask several times
aind to adjust the straps each time, so that
re becomes adept at setting proper tension
cn the straps.

8. Assessment of comfort shall include re-
viewing the following points with the test
subject:

Chin properly placed.
Positioning of mask on nose.
Strap tension.

Fit across nose bridge.

Room {or safety glasses.

Distance from nose to chin.

Room to talk,

Tendency to slip.

CheeXs fiiled out,

Sell-observation in mirror,

* Adequate time for assessment,

s e e A = e =
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7. The test suhjeet shall econduct the con-
ventional negative and positive-pressure fit
checks (e.g. see ANSI 233.2-1930). Before
conducting the negative- or positive-pres-
sure checks. the subject shall be told to
“seat” his mask by rapidly moving the head
side-to-side and up and down., taking a few
deep breaths.

8. The test subject is now ready for fit
testing.

9. After passing the fit test, the test sub-
ject shall be questioned again regarding the
comfort of the respirator. If it has become
uncomfortable, another model of respirator
shall be tried.

10. The employee shall be given the op-
portunity to select a different facepiece and
be ruetested if during the first two weeks of
on-the-job wear the chosen facepiece be-
comes unacceptably uncomfortable.

C. Fit test,

1. The fit test chamber shall be substan-
tially similar to a clear 55 gallon drum liner
suspended inverted over a 2 foot diameter
frame, so that the top of chamber is about 6
inches above the test subject’'s head. The
inside top center of the chamber shall have
a small hook attached.

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

3. After selecting, donning, and properly
adjusting a respirator himself, the test sub-
ject shall wear it to the fit testing room.
This room shall be separate from the room
used for odor threshold screening and respi-
rator selection. and shall be well ventilated,
as by an exhaust fan or lab hook, to prevent
general room contamination.

4. A copy of the following test exercises
and rainbow {or equally effective) passage
shall be taped to the inside of the test
chamber:

Test Erercises

i. Normal breathing.

ii, Deep breathing. Be certain breaths are
deep and regular.

{ii. Turning head from side-to-side. Be cer-
tain movement is complete. Alert the test
subject not to bump the respirator on the
shoulders. Have the test subject inhale
when his head is at either side.

iv, Nodding head up-and-down. Be certain
motions are complete and made about every
second. Alert the test subject not bump the
respirator on the chest. Have the test sub-
iect inhale when his head is in the fully up
position.

v, Talking. Talk aloud and slowly for sev-
eral minutes. The following paragraph is
called the Rainbow Passage. Reading it will
result in a wide range of facial movements,
and thus be useful to satis{y this regquire-
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ment. Alternative passages which serve the
same purpose may also be used.

Rainbow Passage

When the sunlight strikes raindrops in
the air, they act like a prism and form a
rainbow. The rainbow is a division of white
light into many beautiful colors. These take
the shape . of a long round arch, with its
path high above, and its two ends apparent-
ly beyond the horizon. There is. according
to legend, a boiling pot of gold at one end.
People look, but no one ever finds it. When
a man looks for something beyond reach,
his friends say he is looking for the pot of
gzold at the end of the rainbow.

vi. Normal breathing.

5. Each test subject shall wear his respira-
tor for at least 10 minutes before starting
the [it test.

6. Upon entering the test chamber, the
test subject shall be given a 6 inch by 5 inch
piece of paper towel or other porous absorb-
ent single ply material, folded in half and
wetted with three-quarters of one cc of pure
IAA. The test subject shall hang the wet
towel on the hook at the top of the cham-
ber.

7. Allow two minutes for the IAA test con-
centration to be reached before starting the
fit-test exercises. This would be an appropri-
ate time to talk with the test subject, to ex-
plain the fit test, the importance of his co-
operation, the purpose for the head exer-
cises, or to demonstrate some of the exer-
cises.

8. BEach exercise described in No. 4 above
shall te performed for at least one minute.

9, If at any time during the test, the sub-
ject detects the banana-like odor of IAA, he
shall quickly exit from the test chamber
and leave the test area to avoid olfactory fa-
tigue.

10. Upon returning to the selection room,
the subject shall remove the respirator,
repeat the odor sensitivity test. select and
put on another respirator, return to the test
chamber, etc. The process continues until a
respirator that fits well has been found.
Should the odor sensitivity test be f{ailed,
the subject shall wait about 5 minutes
before retesting. Odor sensitivity will usual-
ly have returned by this time.

11. If a person cannot be fitted with the
selection of half-mask respirators, include
full facepiece models in the selection proc-
ess. When a respirator is found that passes
the test, its efficiency shall be demonstrated
for the subject by having him break the
face seal and take a breath before exiting
the chamber,

12, When the test subject leaves the
chamber he shall remove the saturated
towel, returning it to the test conductor, To
keep the area from becoming contaminated,
the used towels shall be kept in a self-seal-
ing bag. There is no significant IAA concen-

29 CFR Ch. XV (7-1-38 Editiqn)

tration buildup in the test chamber ¢, _
subsequent tests. o
13. Persons who have successfully ga.
this fit test may be assigned the usge g?ﬁ‘
tested rospirator in atmospheres with .
10 time: the PEL of airborne lead. I Ot
words this IAA protocol may be ysey ,.

assign a protection factor no higher than )

i )
D,

[I. SACCHARIN SOLUTION AEROSOL PROTG(‘hL

A. Taste threshold screening.

1. Threshold screening as well as fi .,
ing employees shall use an enclosure 4. |
the head and shoulders that s approy;
ly 12 inches in diameter by 14 incheg ...
with at least the front portion clegy .,
that allows free movement of the 1:.3
when a respirator is worn. An enclosyre .,.."
stantially similar to the 3M hood agseps,
of part = FT 14 and FT 15 combined is 5.,
quate, -

2. The test enclosure shall have 3 1y
quarter inch hole in front of the teg ...
ject’s nose and mouth area to accommog,..
the nebulizer nozzle, “f

3. The entire screening and testing p
dure shall be explained to the test sgy,..
prior to the conduct of the screening (gs{“”

4. The test subject shall don the teg; ;.
closure. For the threshold screening tes; n,
shall breath through his open mouth yy»
tongue extended.

5. Using a DeVilbiss Model 40 Inhalatigy
Medication Nebulizer or equivalent, the test
conductor shall spray the threshold checy
solution into the enclosure. This nebuyiize,
shall be clearly marked to distinguish
from the fit test solution nebulizer.

6. The threshold check solution consists o/
0.83 grams of sodium saccharin, USP
water. It can be prepared by putting 1 cc g
the test solution (see C& below) in 100 cc of
water.

7. To produce the aerosol, the nebulizey
bulb is firmly squeezed so that it collapses

Tee,

Tora.

‘completely then released and allowed tp

fully expand.

8. Ten squeezes are repeated rapidly and
then the test subject is asked whether th2
saccharin can be tasted.

9. If the first response is negative ‘len
more squeezes are repeated rapidly and -
test subject is again asked whether the sac-
charin is tasted.

10. If the second response is negative ten
more squeezes are repeated rapidly and (he
test subject is again asked whether the sac
charin is tasted.

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

12. If the saccharin is not tasted after 39
squeezes (Step 93, the test subject may rat
perform the saccharin fit test.
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3. If a taste response is elicited, the test
.ubject shall be asked to take note of the
:gste for reference in the fit test.

14 Correct use of the peb_uliv?.er means
nat approximately 1 cc of liquid is used at a
:ime in the nebulizer body.
U “The nebulizer shall be thoroughly
ced in water, shaken dry, and refilled at
.r,‘g_st each morning and afternoon or at least
:.'ery four hours. _
'B. Respirator selection. ‘
Réspirators shall be selected as descrlbeq
. section IB above, except that each respi-
‘f;wr shall be equipped with a particulate
r.ter cartridge.

C. Fit test.
1. The fit test uses the same enclosure de-

: i 1 and B2 above
Sci‘bggcf t?est subject shall wear his respira-
.or for at least 10 minutes before starting
X i t.

'..“x; {I"thteefest subject shall don the enclasure
onile wearing the respirator selected in sec-
‘-‘n' A above. This respirator shall be prop-
’;’fw adjusted and equipped with a particu-
o artridge.

‘3;6 f»?ﬁi,r iest subject may not eat, drink
(except plain water), or chew gum for 15
- utes before the test.

msn A second DeVilbiss Model 40 Inhalation
wedication Nebulizer or equivalent, is used
(o spray the fit test solution into the enclo-
wre This nebulizer shall be clearly marked
S:j dgsainguish it from the screening test so-
1;tion nebulizer. ) i

5. The fit test soluplon is prepared by
sdding 83 grams of sodium saccharin to 100
cc of warm waler. )

7 As before, the test subject shall breathe
‘nrough the open mouth with tongue ex-
tended.

3. Tne nebulizer is inserted into the hole
.n the front of the enclosure and the fit test
solution is sprayed into the enclosure and
the it test solution is sprayed into the en-
e'nsure using the same technique as for the
taste threshold screening and the same
number of squeezes required to elicit a taste
response in the screening. (See B 10 above).

3. After generation of the aerosol the test
subject shall be instructed to perform the
fciiowing exercises for one minute each.

i Normal breathing.

4. Deep breathing. Be certain breaths are
deep and regular.

il Turning head from side-to-side. Be cer-
ain movement is complete. Alert the test
fubject not to bump the respirator on the
shoulders, Have the test subject inhale

. *fen his head is at either side.
. v Noddlng head up-and-down. Be certain
Totions are complete. Alert the test subject
Tf‘,“"' bump the respirator on the chest.

_’x'\:'trrze test subject inhale when his head
=1 ine fully up position.

”‘u Tulking. Talk aloud and slowly for sev-

‘M minutes. The following paragraph is

§ 1910.10%3

called the Rainbow Passage. Reading it will
result in a wide range of facial movements,
and thus be useful to satisfy this require-
ment. Alternative passages vhich serve the
same purpose may 2lso be used.

Rainbow Passage

When the sunlight strikes raindreps in
the air, they act like a prism and form a
rainbow. The rainbow is a division of white
light into many beautiful colors. These take
the shape of a long round arch, with it3
path high above, and {ts two ends apparent-
ly beyond the horizon. There is, according
to legend, a boiling pot of gold at one end.
People look, but no one ever finds it. When
a man looks for something beyond his
reach, his friends say he is looking for the
pot of zold at the end of the rainbow,

10, Every 30 seconds, the aerosol concen-
tration shall be replenished using one-half
the number of squeeze as initially (C8),

11. The test subject shall so indicate to
the test conductor if at any time during the
fit test the taste of saccharin is detected.

12. If the saccharin is detected the fit is
deemed unsatisfactory and a different respi-
rator shall be tried.

13. Successful completion of the test pro-
tocol shall allow the use of the tested respi-
rator in contaminated atmospheres up to 10
times the PEL. In other words this protocol
may be used assign protection factors no
higher than ten.

II1. IrRRITANT FUME PROTOCOL

A. Respirator selection.

Respirators shall be selected as described
in section IB above, except that each respi-
rator shall be equipped with high efficiency
cartridges.

B. Fit test.

1. The test subject shall be allowed to
smell a weak concentration of the irritant
smoke to familiarize him with the charac-
teristic odor of each.

2. The test subject shall properly don the
respirator selected as above, and wear it for
at least 10 minutes before starting the f{it
test.

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

4. The test subject shall perform the con-
ventional positive pressure and negative
pressure fit checks., Failure of either check
shall be cause to select an alternate respira-
tor.

5. Break both ends of a ventilation smoke
tube containing stannic oxychloride, such as
the MSA part No. 5645, or equivalent.
Attach a short length of tubing to one end
of the smoke tube. Attach the other end of
the smoke tube to a low pressure air pump
set to deliver 200 milliliters per minute.
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6. Advise the test subject that the smoke
can be irritating to the eyes and instruct
him to keep his eyes closed while the test is
performed.

7. The test conductor shall direct the
stream of irritant smoke from the tube to-
wards the faceseal area of the test subject,
He shall begin at least 12 inches from the
facepiece and gradually move to within one
inch, moving around the whole perimeter of
the mask, '

8. The following exercises shall be per-
formed while the respirator seal is being
challenged by the smoke. Each shall be per-
formed for one minute.

i. Normal breathing.

ii. Deep breathing.. Be certain breaths are
deep and regular.

iii. Turning head from side-to-side. Be cer-
tain movement is complete. Alert the test
subject not to bump the respirator on the
shoulders. Have test subject inhale when his
head is at either side.

iv. Nodding head up-and-down. Be certain
motions are complete. Alert the test subject
not to bump the respirator on the chest.
Have the test subject inhale when his head
is in the fully up position.

v. Talking—slowly and distinctly, count
backwards from 100,

vi. Normal breathing.

9. If the irritant smoke produces an invol-
untary reaction (cough) by the test subject,
the test conductor shall stop the test, In
this case the tested respirator is rejected
and another respirator shall be selected.

10. Each test subject passing the smoke
test without evidence of a response shall be
given a sensitivity check of the smoke from
the same tube to determine whether he
reacts to the smoke. Failure to evoke a re-
sponse shall void the fit test.

11, Steps B4, B7, B8 of this protocol shall
be performed in a location with exhaust
ventilation sufficient to prevent general
contamination of the testing area by the ir-
ritant smoke.

12. Respirators successfully tested by the
protocol may be used in contaminated at-
mospheres up to ten times the PEL. In
other words this protocol ‘'may be used to
assign protection factors not exceeding ten.

(Approved by the Office of Management
and Budget under control number 1218-
0092)

{43 FR 53007, Nov. 14, 1978, as amended at
44 FR 5447, Jan. 26, 1979; 44 FR 14554, Mar.
13, 1979; 45 FR 50338, Aug. 28, 1979; 44 FR
60981, Oct. 23. 1979; 44 FR 68828, Nov. 30,
1979; 45 FR 35283, May 23, 1980; 46 FR
60775, Dec. 11, 1981; 47 FR 51117, Nov. 12,
1982; 48 FR 9641, Mar. 6, 1983; 49 FR 18295,
Apr. 30, 1984}

Eprrorial Note: At 49 FR 23175, June 5,
1984, the administrative stay of
$1910.1025(eX3HiXB) and (E), partially

29 CFR Ch. XVII (7-1-88 Edition)

stayed at 47 FR 54433, Dec. 3, 1982, was va-
cated, effective June 1, 1984. For compliance
provisions, see 4% FR 23175, June 5, 1984,
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Appendix A3. Occupational Safery aad Health Adminiscration (OSHA)
- Respiratory Procectioa (29 CFR 1910.134)

RESPIRATORY PROTECTION

ts) PERMISSIBLE PRACTICE

)

(2)

h

In the control of chose occupational disenses caused by bereathing aic concaminsted wich harmful
dusts, fogs, fumes, miscs, gases, smokes, sprays, or vapory, the primary objective shall be o prevent
atmospheric contamination. This shall be accomplished as far as feasible by accepred engineering
control messures (for example, enclosure or confinement of the operation, geners| and local venri-
Istion, and subsritution of less toxic macerials). When effecrive engineering controls are not feasible,
or while they are being instituted, appropriare respirators shall be used pursusnr to che following
requirements.

Respirarors shall be provided by the employer when such equipment is necessary to protect the
health of the employee. The employee shail provide che tespitators which are applicable and suitable
for the pucpose intended. The employer shall be responsible for the establishment and maintenance
of a tespiratory protective progeam which shall include che requirements outlined in paragraph ()
of thia secrion,

The employee shall use the pruvided mspiratory protection in sccordance with inseructions Jnd
training ceceived.

tb} REQUIREMENTS FOR A MINIMAL ACCEPTABLE PROGRAM

{1y Wrirten sandard opi-mm; procedures guverning the selection and use of respirarors shall be

)

(9
A4

(%

17
(7

{§)

eh

(1

Ry

estublished.

Respiracors shall be selected on the basis of hazaeds to which the worker is exposed.

The user shall be insrnxcted and crained in the proper use of respicators and their limimtions.
Where practicable, che respirators should be 3signed to individual workers for cheie exclusive use.

Respirators shall be regularly cleaned and disinfected. Those issued for the exciusive use of one
worker should be ciesned after each day’s use, or more often if necessary. Those used by more than
one worker shall be thoroughly cleaned and disinfected after each use.

Respirators shall be stored in a convenient, clean, and sanieaty location.

Respirstors used routinely shall be inspected during cleaning, Worn or deteriorated parts shail be
replaced. Respiratocs for emergency use such as self<ontained devices shail be thoroughly inspecred
ar least once 3 month and afrer each use.

Appropridte surveillance of work ares conditions und degree uf employee exposure ur stress shall
be maintained,

There shall be regular inspection and eva,uation to determine the continued effecciveness of the
progeam.

Persons should not be assigned o tasks requiring use of respirarors uniess it has been determined
thac they are physically abie 0 perforem the work and use the equipment. The local physician shail
derermine what hesith and physical conditions are pertinent. The tespirator user's medical status
should be reviewed periodically (for instance, snnually).

Appraved or accepred reapirsrors shall be used when they are available. The respiracor furnished
shall provide adequate respirarory protection against the particulss hazard for which it is designed
in a¢toedance with scandards escablished by competant auchorities. The US Department uf
Intmcr, Buresu of Mines, and the U.S. Departmencof Agriculture are cecognized as such authorivies.

Although respiracors lisred by che 1S, Depatement of Agriculture continue o be acceptable for
protection againss specified pesticides, the U.S. Department of the {ncerior, Bureau of Mines, is the
agency now responsibie for msting and approving pesticide reapimrors,
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(¢) SELECTION OF RESPIRATORS

Proper relacsion of respivators sball be made uccovding :0 the gaidance of Amarican Nusional Stamdurd
Pracrices for Respivasory Prosection Z88.2-1969.

(d)  AIR QUALITY

(1) Comprensed ait, compressed oxygen, liquid sir, and liquid oxygen used for respicsrion shall be of
high purity. Oxygen shall meet the requirements of the Uniced Scares Pharmacopoeis for medicai
ot breaching oxygen. Brwaching wir shall meer ac least the requiremencs of the specification for Geade
D bresthing air as dexcribed in Compressed Gas Association Commeodiry Specificstion G-7.1.1966,
Compressed oxygen shall not be used in supplied-sir respirncors or in open circuit self-contmined
breathing appasueus chat have previously used compressed air. Oxygen must never be used with gir
line respirscors.

(2) Bresching air may be supplied w respiratars from eylinders or aic compressors.

tis Cylinders shall be tesred and maintained as prescribed in the Shipping Conainer Specifi-
cation Regulations of the Deparrment of Transporeation (49 CFR Pare 178),

td#; The compressor far supplying sic shall be equipped with neceasary safery and scandby
devices. A breathing air-type compressor shall be used. Compressors shall be construcoed
and sivusoed 30 A8 10 avoid encry of contaminated air into che syscer and suicabie in-line
aig-purifying sorbent beds and filrers insealied ro further assure breaching air quality. A
receiver of sufficient capacity 10 ¢nable the respiritoc wearer (o esape from a conraminated
atrnosphere in event of compressor failure, and alarms to indicate compressor failure and
overheating shall be insailed in the sysem. If an oil-lubricared compreasor is used, it shall
have 3 high-temperaruse oc carbon moaaxide alarm, or both. If only s high-mmperarure
slacm is used, che sir from che compressor shall be frequantly tested for carbon monoxide
10 insure chat ic meees che specificesons in paragraph 1d)( 1) of chis section.

(3) Air line couplings shall be incompatible with outlets for other gas systems to preven: inadvermat
seevicing of air line respicacors with nonrespirable gases or oxygen. :

(4) Breathing gus conminers shall be masked in sccordance with Ameriean National Seandard Mechod
of Marking Porrable Compressed Gas Concainers to Identify che Materiai Conmined, 248.1-1934;
Federal Specifiesvion BB-A.1034a, June 21, 1968, Air, Compreased for Breaching Purposes; or
Incerim Federsl Spacificarioa GG-B-00673b, April 27, 1963, Breaching Apparstus, Self-Contained.

te) USE OF RESPIRATORS

(1) Sundard procedures shall be developed for respirscor use. These should include all information and
guidance necassary for their proper selection, use, and care. Possidle emergency and routine uses of
respirntors should be aacicipacsd snd plsnned for.

12) The correct respimeor shall be specified for ench job. The respiracor rype is usually specified in the
work procedurss by a qualified individual supervising the respirscory procective program. The
individual issuing them shall be sdequately instructed o insure thac the correct respinaror is issued.
Each respiracor permanently assigned to sn individual shoukd be durably marked to indicaw 10 whom
it was assigned. This mark shall noe sffect che respiracor performance ia aoy way. The dare of
issusnce should be recorded,

(3) Written procedures shall be prepared covering safe use of respiracors in dangerous srmospheres
that might be encountered in normai operstions or in emecgencies. Personnel shall be familiar wich
these procecdures and the sveilable respirators.

1§} In srens where the wesrer, with fatlure of che respiratoe, conld bedvercome by & toxi of
axygen-deficient stmosphece, at lessc one addizions! man shall be present. Communications
(visual, voice, of signal line) shall be maintained between boh or all individuris presenc
Planning shall be such that one individual will be unaifecred by say likely incidentsnd hsve
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the proper rescue squipment to be able 0 sssist the othes(s) in case of emergency.

tdi; When ssif-contained breathing apperatus or hose masks wich blowers sre used in atmo-
spheres immediately dangerous m life or hesith, scandby men must be present wich suitable
rescus equipment.

(i) Persors using air line respirstors in utmospheres immedisrely hazacdous to life of hesith
shall be equipped with safety hurnessas and safery lines for lifting or removing persona
from hazardous scmaspheres or ocher and equivelent provisions for the rescue of persons
from haxardous asmospheres shall be used. A sandby man or men with suitable aeif-
conesined brenching sppararus shail be 4t the nearvat fresh air buse for emargecy tescue,

Respirarory peotecrion is no better chan the respiraror in use, even though it is worn conscientiously.
Frequent random inspections shall be conducted by a qualified individus! 1o sssure chac respirarors
are properly selecred, used, cleaned, and maintsined.

For sale yse of any respirator, it is essential thac the user be properly ingtructed in its selection, use,
and maintenance. Both supervisors and workers shall be 30 inserucoed by competent persons.
Training shall provide the men an opportunity to handle the respirator, have it fitted properly, test
it face-piece-1o-face seal, wesr it in normal aic for a long familiacity period, and, finally, o wesr it
in ¢ test atmosphery.

(i) Every respirstor wearer shall receive firring inseructions including demonstrations and
prostice in how the respirstor should be worn, how o sdjuss it, and how o decermine if
ic tits properly, Respirscors shall not be wern when conditions prevent a good face seal,
Such conditions may be s growth of beard, sideburns, s skull cap thae projects under the face-
piece, or temple pieces on glasses. Also, the absence of one or borh denrures can seriously
affect the fie of a facepiece. The worker's diligence in observing these facrors shall be
evaluated by periodic check, To azsure proper promction, the facepiece fit shail be checked
by the wearer exch time he puts on the respirstor. This may be done by following the man-
ufacturer’s facepiece fitting instrctions.

(i} Providing respimmocy protecrion for individusls wesring corrective gissaes is 2 serious
problem. A proper ses! caanot be established if che remple bars of eys glasses exrend
through the sesling edge of the full facepiece. As 1 remporscy messure, glasses with short
temple burs or without sempile bars may be raped to rthe wenrer's head. Wearing of contact
lenges in conmminated armaspheres with a respimator shall not be allowed. Syscems have
have been deveioped for mounting corrective lenses inside full facepieces. When a workman
must wesr corrective lenses a3 pare of the facepiece, the facepicce and lenses shall be fited
by qualified individusis to previde good vision, comfors, and a xsa-tighe sesl.

tiir If corrective spectacies or goggles are required. they sheil be worn 30 a8 not ro affest the fic
of the facepiece. Proper selection of equipment will minimize or xvoid this probiem.

MAINTENANCE AND CARE OF RESPIRATORS
A program for maintenance 10d Garw of respiracors shall be adjusted 1o the type of plant, working
conditions, snd hassrds involved, and shall include the following basic services:
ti; Inspecvion for defects (including a lesk check),
'd1 Clenning and disinfecting,
(5%, Rapair,
liv; Sworage
Equipment shail be properly maintined to rewin its original effectiveness.
fis All respicstors shall be inspected routinely before and aftee esch use. A respirator chat is not

routinely used but is kept resdy for emergency use shall be inspected afrer each use and at
loast monthly to sasure that it is in satisfacrory working condition. ‘
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5} Self<ontining dreaching apperacus shall be inspected monthly. Air and axygen cylinders
shail be fully cherged acconding w che menufactuser’s instructions. [t shall be decermined
that the roguistor and waming devices function properly.

tui; Reypiracor inspection shall inciude 3 check of the tighmess of connectons and the condition
of the facepioce, headbands, valves, connecting tube, and canisters. Rubber or elastomer
party shall be inspeceed for plinbilicy and sigas of dereriorstion. Screeching and manipulating
rubber or elastomer purrs with 2 massaging scrion will keep them pliable and flexible snd
prevent chem from taking 1 ser during swrage.

tivi A cecord shall be kepr of inspection dates and findings for respirators maintuined for
emergency use.

(3) Routinely used respirasoes shall be coilecred, clesned, snd disinfected s frequently ss necessary
insuse that proper promction is provided for the wesrer. Each worker should be brefed on the ciean.
ing procedure and be assured chat he will slways raceive & clean and disinfecad cespiraror. Such
sssurances are of grestest significance when respicators are not individually assigned 0 workery,
Respirators maingined for emergency use shall be clesned and disinfecred sfter sach use,

(4) Replscemnent o¢ repairs shail be done only by sxperienced persona with peres designed for the respis
ratoe. No arcempt shall be made to replace components or to make sdjustment or cepairs beyond the
manufscturer’s meommendations. Reducing or sdmission valves or reguistors shall be syrurned 1o
the manufaczurer of to & trained technicisn for adjusernent or repair.

(3) 1) After inspection, clesning, and necessary repair, respicators shall be stored 0 proceet
agsioa¢ dust, sunlight, hes:, extreme coid, sxcessive moisture, or danmuging chemicals.
Raspiratats pisced ar stariony and work acess for emergency use should be quickly acceasible
ot all times and should be stored in comperumena built for the purpose. The compertmencs
showld be clesrly marked, Rourinely used respimeocs, such 18 dust respiracos, mey be placed
in plastic bags, Respirstors should not be scored in such places as lockars o¢ wol boxes unjess
they ate in carrying ciaes of cartons. ‘

t¥) Respirszoes shouid be pecked or stored 50 that the facepiece and exhalation valve will rese
in « normel posicon and function will noc be impuiced by the elsascomer setting in an ab-
noemal posicion.

1) leaeructions for proper scorsge of emargency mpumon. such 8¢ gas masis and self-

contaired brestching spparanus, are found in unmdan Insznucvions usually mounsed
inaide the carrying case fid.

(g) IDENTIFICATION OF GAS MASK CANISTERS

(1) The primary meuns of idenrifying s gas mask canister shall be by mesns of propetly worded labels,
The secondary mesas of identifying 3 s mask crniscer shall be by & color code.

(2) All who issus o2 use gas mmaks falling within the scope of this section shall se that all gus masks
canistars purchased or used by them are properly lableled and colored in acrordance with these re-
quiremenes before they are placed In service and that the labels sod colors are properly maincined
st ol rimws thareniver uncil the caniscers have compietaly served cheir purposs.

{3) On esch cynistwr shall appesr inn boid lerters the following:

m Canistar for
(Neme for agnospheric coneamingat)

ot
Type N Gas Mask Canister

(%) ln addivion, m:i:uy the following wording shell sppwar beoesth che spproprisce phrass
oa the caaiseer labei: "For respirurory promection in attnosphere concainiag Asc more than

percent by volume of

{Namw of atmospheric conminant)
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Caniscers having & special lnghefficiency filrer for protection against radionuclides and ather highly
tuxic parcicuiures shall be labeled with 3 scacement of the type and degree of protecrion afforded by
the filter. The label shall be affixed ro che neck end of, or to the gray seripe which is aruund and near
the top of, the canister. The degree of prorection shall be marked as the percent of penetration of the
canister by 2 0.3-micron-diometer diocryl phthalace (DOP) smoke at a flow rate of 83 liters per
minure.

Bach canister shall have 3 label warning that gos masks shouid be used only in stmuspheres con-
taining sufficient oxygen to support life (at least |6 percent by volume), since gas mask caniscers
are unly designed to neutralize or remove contaminants from che air.

Each gas mask caniscar shall be painted 2 distincrive color or combinarion of colory indicated in
Table 1-1. All ¢oloes used shall be such that they are clearly identifiabie by the user und cleacly
distinguishable from one srweher. The color coating used shall offer 3 high degree of resistance w
chipping, Kaling, peeling, bliscering, fading, and the effects of che ordinary stmospheres tv which
they may be exposed under normal conditions of storage and use. Appropeiately colored pressure
sensitive rape may be used for the seripes.
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Tabia L1,

ATMOSPHERIC CONTAMINANTS TO BE
PROTECTED AGAINST COLORS ASSIGNED"

o .
mwc'ogo ------- (AR R R R RN R NN RS EE RN “‘.

Hydrocyatic 0cid go8 .« vvivvariiivisensanaenesss  Whine with 1/2 inch green seripe complerely
scound the caniscer nesr the bottom

Qhlorios gas .. .oiiveiiiiirinsrianriaiaeias verse  White with 1/2 inch yellow srripe completely
sround che caniswer neat the borrom

m”pﬂusttltaat|uv|ttt ccccccc XX EE NN Bu

Acid gases sod ammonin gas .. v.veiiiiie vioreaer  Green with 1/2 inch whice stripe complerely
sround the caniscer nest the borrom

,
Carbon MOACKIIR . .+ .o cisreriststrinserassraenss  Blue

Asid gases and OPBRRIC YSPOLE 00 v iiirianaes are Yelow
Hydrocysnic scid gas and chioropicrin vapor ........ Yellow with 1/2 inch blue seripe compierely -
sround che canisrer nesr the borrom

Acid gases, orpanic vapocs, and ammonis geses...... Brown

Radicsctive meterials, excapring writium and noble gases Purple (Magenn)

Purticulstes (duses, fumes, mists, fogs, or smokes) in

combination with any of the sbove gases or vspors .. Canister color for contaminane, as designared
sbove, with 1/2 inch gray strip completsiy
around the canister near the rop.

All of the sbove semospheric concamingnes ......... Red with /2 inch gray strips complerely
around the canister nese the top.

* Gray shall noc be ssxigned as the main color for 2 canister designed © remove acids or vapors.
NOTE: Orsnge shall be used as 3 complete body, or stripe color to represent gases not inciuded in this wable. The
user srill newdd w refer o che canistet lsbel 1o derermine che degree of procaction the canister will afford.

(Secs, 4(B)(2), 6b) and B(c), 84 Seac, 1592. 1993, 1596, 29 US.C 633,695,637, Secrerary of Labor's Order No. 876
(41 PR 290%9); 29 CFR Pare I911)
(39 FR 23502, Jume 17, 1974, as amended at 43 FR 49748, Oct. 24, 1978)
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Occupational Safety and Health Admin., Labor

§1910.1200 Hazard communication.

Note: The Office of Management and
pudget has disapproved, under the Paper-
work Reduction Act, three applications of
the Hazard Communication Standard:

(1) The requirement that material safety
data sheets be provided on multi-employer

worksites;

(2) Coverage of any consumer product ex-

cluded from the definition of “hazardous
chemical”’ under section 311(eX3) of the Su-
erfund Amendments and Reauthorization
Act of 1986; and

(3) Coverage of any drugs regulated by
the U.S. Food and Drug Administration in
the non-manufacturing sector.

(a) Purpose. (1) The purpose of this
section is to ensure that the~ hazards
of all chemicals produced or imported
are evaluated, and that information
concérning their hazards is transmlp-
ted to employers and employees. This
(ransmittal of information is to be ac-
complished by means of comprehen-
sive hazard communication programs,
which are to include container label-
ing and other forms of warning, mate-
rial safety data sheets and employee
training.

(2) This occupational safety and
nealth standard is intended to address
comprehensively the issue of evaluat-

ing the potential hazards of chemicals,

and communicating information con-
cerning hazards and appropriate pro-
tective measures to employees, and to
preempt any legal requirements of a
state, or political subdivision of a
state, pertaining to the subject. Evalu-
ating the potential hazards of chemi-
cals, and communicating information
concerning hazards and appropriate
srotective measures to employees, may
uclude, for example, but is not limited
o, provisions for: developing and
maintaining a written hazard commu-
nication program for the workplace,
ncluding lists of hazardous chemicals
’resent, labeling of containers of
themicals in the workplace, as well as
2l containers of chemicals being
thipped to other workplaces; prepara-

§ 1910.1200

tion and distribution of material
safety data sheets to employees and
downstream employers; and develop-
ment and implementation of employee .
training programs regarding hazards
of chemicals and protective measures.
Under section 18 of the Act, no state
or political subdivision of a state may
adopt or enforce, through any court or
agency, any requirement relating to
the issue addressed by this Federal
standard, except pursuant to a Peder-
ally-approved state plan.

(b) Scope and application. (1) This
section requires chemical manufactur.
ers or importers to assess the hazards
of chemicals which they produce or
import, and all employers to provide
information to their employees about
the hazardous chemicals to which
they are exposed, by means of a
hazard communication program, labels
and other forms of warning, material
safety data sheets, and information
and training. In addition, this section
requires distributors to transmit the
required information to employers.

{2) This section applies to any chem-
ical which is known to be present in
the workplace in such a manner that
employees may be exposed under
normal conditions of use or in a fore-
seeable emergency.

(3) This section applies to laborato-
ries only as follows:

(i) Employers shall ensure that

labels on incoming containers of haz-
ardous chemicals are not removed or
defaced;
“(ii) Employers shall maintain any
material safety data sheets that are
received with incoming shipments of
hazardous chemicals, and ensure that
they are readily accessible to laborato-
ry employees; and,

(iii) Employers shall ensure that lab-
oratory employees are apprised of the
hazards of the chemicals in their
workplaces in accordance with para-
graph (h) of this section.

(4) In work operations where em-
ployees only handle chemicals in
sealed containers which are not
opened under normal conditions of use
(such as are found in marine cargo
handling, warehousing, or retail sales),
this section applies to these operations
only as follows:
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(i) Employers shall ensure that
labels on incoming containers of haz-
ardous chemicals are not removed or
defaced;

(ii) Employers shall maintain copies
of any material safety data sheets that
are received with incoming shipments
of the sealed containers of hazardous
chemicals, shall obtain a material
safety data sheet for sealed containers
of hazardous chemicals received with-
out a material safety data sheet if an
employee requests the material safety
data sheet, and shall ensure that the
material safety data sheets are readily
accessible during each work shift to
employees when they are in their
work area(s); and,

(iil) Employers shall ensure that em-
ployees are provided with information
and training in accordance with para-
graph (h) of this section (except for
the location and availability of the
written hazard communication pro-
gram under paragraph (hX1X)iii)), to
the extent necessary to protect them
in the event of a spill or leak of a haz-
ardous chemical from a sealed contain-
er.

(5) This section does not require la-
beling of the following chemicals:

{i) Any pesticide as such term is de-
fined in the Federal Insecticide, Fun-
gicide, and Rodenticide Act (7 U.S.C.
136 et seq.), when subject to the label-
ing requirements of that Act and la-
beling regulations issued under that
Act by the Environmental Protection
Agency;

(ii) Any food, food additive, color ad-
ditive, drug, cosmetic, or medical or
veterinary device, including materials
intended for use as ingredients in such
products (e.g. flavors and fragrances),
as such terms are defined in the Fed-
eral Food, Drug, and Cosmetic Act (21
U.S.C. 301 et seq.) and regulations
issued under that Act, when they are
subject to the labeling requirements
under that Act by the Food and Drug
Administration;

(iii) Any distilled spirits (beverage al-
cohols), wine, or malt beverage intend-
ed for nonindustrial use, as such terms
are defined in the Federal Alcohol Ad-
ministration Act (27 U.8.C. 201 et seq.)
and regulations issued under that Act,
when subject to the labeling require-
ments of that Act and labeling regula-

29 CFR Ch. XVII (7-1.88 gy,
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[

tions issued under that Agt b
Bureau of Alcohol Tobacco, g4p. th
arms; and, » And Py

(iv) Any consumer product 4
ardous substance as those ter ha,.
defined in the Consumer S are
Safety Act (15 U.S.C. 2051 et gpq c0u™
Federal Hazardous Substances 5, "¢
U.S.C. 1261 et seq.) respectively .. (13
subject to a consumer Droduct's ten
standard or labeling requireme, ;"
those Acts, or regulations issyeq !
those Acts by the Consumer ppq
Safety Commission. Gdu,

(6) This section does not apply ¢

(1) Any hazardous waste as o
term is defined by the Solig v th
Disposal Act, as amended by tn, &éle
source Conservation and Recovery Act
of 1976, as amended (42 US.C. gp;
seq.), when subject to regulayo..
issued under that Act by the Enyjpo
mental Protection Agency: on.

(i1) Tobacco or tobacco products:

(iii) Wood or wood products;

(iv) Articles;

(v) Food, drugs, cosmetics, or aleg
holic beverages in a retail establgy,
ment which are packaged for sale 1,
consumers; ‘

(vi) Foods, drugs, or cosmetics in.
tended for personal consumption by
employees while in the workplace:

(vil) Any consumer product or has.
ardous substance, as those terms are
defined in the Consumer Prodyct
Safety Act (15 U.S.C. 2051 et seq.) ang
Federal Hazardous Substances Act (15
U.8.C. 1261 et seq.) respectively, where
the employer can demonstrate it is
used in the workplace in the same
manner as normal consumer use, and
which use results in a duration and
frequency of exposure which is not
greater than exposures experienced by
consumers; and,

(vili) Any drug, as that term is de-
fined in the Federal Food, Drug, and
Cosmetic Act (21 U.S.C. 301 el seq.).
when it is in solid, final form for direct
administration to the patient (i.e. tab-
lets or pills).

(¢) Definilions.

‘*Article” means a manufactured
item: (i) Which is formed to a specific
shape or design during manufacture
(ii) which has end use function(s) de-
pendent in whole or in part upon its
shape or design during end use; and
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which does not release, or other-
esult in exposure to, a hazardous
al, under normal conditions of

(i}
wise T
chemic

us.i;_ssistant Secretary” means the As-
nt Secretary of Labor for Occupa-

5§s§1aa1 Safety and Health, U.S. Depart-
U%nt of Labor, or designee.
~Chemical” means any element,

hemica.l compound or mixture of ele-
¢ ents and/or compounds.

schemical manufacturer’’ means an
mployer with a workplace where
ehemical(,s) are produced for use or
disgribution. . )

«Chemical name’ means the scien-
iic designation of a chemical in ac-
U dance with the nomenclature
cortem developed by the International
Sysion of Pure and Applied Chemistry
%%PAC) or the Chemical Abstracts
(service (CAS) rules of nomenclature,

© a name which will clearly identify
the chemical for the purpose of con-
ducting a hazard evaluation.

~Combustible liquid” means any
liquid having a flashpoint at or above
100 *F (37.8 °C), but below 200 ° F (93.3
» C), except any mixture having com-
ponents with flashpoints of 200 °F
(93.3 °C), or higher, the total volume
of which make up 99 percent or more
of the total volume of the mixture.

~Common name” means any desig-
nation or identification such as code
pame, code number, trade name,
prand name or generic name used to
identify a chemical other than by its
chemlical name.

“Compressed gas’ means: i

(i) A gas or mixture of gases having,
in a container, an absolute pressure
exceeding 40 psi at 70 °F (21.1 *C); or

(i) a gas or mixture of gases having,
in & container, an absolute pressure
exceeding 104 psi at 130 °F (54.4 °C) re-
gardless of the pressure at 70 °F (21.1
‘) or '

{il) A liguid having a vapor pressure
exceeding 40 psi at 100 °F (37.8 *°C) as
determined by ASTM D-323-72,

“Container” means any bag, barrel,
bottle, box, can, cylinder, drum, reac-
Uon vessel, storage tank, or the like
that contains a hazardous chemical.
Por purposes of this section, pipes or
dioing systems, and engines, fuel
-anks, or other operating systems in a

ccupational Safety and Health Admin., Laboer
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vehicle, are not considered to be con-
tainers.

“Designated representative’” means
any individual or organization to
whom an employee gives written au-
thorization to exercise such employ-
ee’'s rights under this section. A recog-
nized or certified collective bargaining
agent shall be treated automatically as
a designated representative without
regard to written employee authoriza-
tion.

“Director’’ means the Director, Na-
tional Institute for Occupational
Safety and Health, U.S. Department
of Health and Human Services, or des-
ignee.

“Distributor” means a business,
other than a chemical manufacturer
or importer, which supplies hazardous
chemicals to other distributors or to
employers.

“Employee’” means a worker who
may be exposed to hazardous chemi-
cals under normal operating condi-
tions or in foreseeable emergencies.
Workers such as office workers or
bank tellers who encounter hazardous
chemicals only in non-routine, isolated
instances are not covered.

“Employeg" means a person engaged
in a business where chemicals are
either used, distributed, or are pro-
duced for use or distribution, including
a contractor or subcontractor.

“Explosive” means a chemical that
causes a sudden, almost instantaneous
release of pressure, gas, and heat
when subjected to sudden shock, pres-

_sure, or high temperature.

“Exposure” or “exposed” means that
an employee is subjected to a hazard-
ous chemical in the course of employ-
ment through any route of entry (in-
halation, ingestion, skin contact or ab-
sorption, etc.), and includes potential
(e.g. accidental or possible) exposure.

“Flammable’” means a chemical that
fglls into one of the following catego-
ries:

(i) “Aerosol, flammable” means an
aerosol that, when tested by the
method described in 16 CFR 1500.45,
yvields a flame projection exceeding 18
inches at full valve opening, or a flash-
back (a flame extending back to the
valve) at any degree of valve opening;

(iD) “Gas, flammable” means:

1035



§ 1910.1200

(A) A gas that, at ambient tempera-
ture and pressure, forms a flammable
mixture with air at a concentration of
thirteen (13) percent by volume or
less; or

(B) A gas that, at ambient tempera-
ture and pressure, forms a range of
flammable mixtures with air wider
than twelve (12) percent by volume,
regardless of the lower limit;

(iii) “Liquid, flammable' means any
liquid having a flashpoint below 100 °F
(37.8 °C), except any mixture having
components with flashpoints of 100 °F
(37.8 °C) or higher, the total of which
make up 99 percent or more of the
total volume of the mixture;

(iv)y “Solid, flammable” means a
solid, other than a blasting agent or
explosive as defined in § 190.109(a),
that is liable to cause fire through
friction, absorption of moisture, spon-
taneous chemical change, or retained
heat from manufacturing or process-
ing, or which can be ignited readily
and when ignited burns so vigorously
and persistently as to create a serious
hazard. A chemical shall be considered
to be a flammable solid if, when tested
by the method described in 16 CFR
1500.44, it ignites and burns with a
self-sustained flame at a rate greater
than one-tenth of an inch per second
along its major axis.

“Flashpoint” means the minimum
temperature at which a liquid gives off
a vapor in sufficient concentration to
ignite when tested as follows:

(i) Tagliabue Closed Tester (See
American National Standard Method
of Test for Flash Point by Tag Closed
Tester, Z11.24-1979 (ASTM D 56-79))
for liquids with a viscosity of less than
45 Saybolt University Seconds (SUS)
at 100 °F (37.8 °C), that do not contain
suspended solids and do not have a
tendency to form a surface film under
test; or

(ii) Pensky-Martens Closed Tester
(See American National Standard
Method of Test for Flash Point by
Pensky-Martens Closed Tester, Z11.7-
1979 (ASTM D 93-79)) for liquids with
a viscosity equal to or greater than 45
SUS at 100 °F (37.8 °C), or that con-
tain suspended solids, or that have a
tendency to form a surface film under
test; or

29 CFR Ch. XVIl (7-1-88 Editj,
")

(ii) Setaflash Closed Testep
American National Standard py,
of Test for Flash Point by Setaf), .
Closed Tester (ASTMD 3278-7g), h

Organic peroxides, which undergg .
toaccelerating thermal decompog;, ™
are excluded from any of the f] o0,
point determination methods s
above.

“Foreseeable emergency” meang ,,
potential occurrence such as, by, -
limited to, equipment failure,
of containers, or failure of cont
equipment which could result in ral
uncontrolled release of g hazarg an
chemical into the workplace. Ous

“Hazardous chemical” means
chemical which is a physical hazargn:"
a health hazard. or

“Hazard warning” means any worg

: S
pictures, symbols, or combingy,,
thereof appearing on a label or Othon
appropriate form of warning wmer
convey the hazard(s) of tih
chemical(s) in the container(s), ¢

“Health hazard” means a chemj, |
for which there is statistically sigm'fa'
cant evidence based on at least gn
study conducted in accordance witp ese.
tablished scientific principles that
acute or chronic health effects may
occur in exposed employees. The term
“health hazard” includes chemicas
which are carcinogens, toxic or highly
toxic agents, reproductive toxins. irr.
tants, corrosives, sensitizers, hepato.
toxins, nephrotoxins, neurotoxins,
agents which act on the hematopoietic
system, and agents which damage the
lungs, skin, eyes, or mucous mem-
branes. Appendix A provides further
definitions and explanations of the
scope of health hazards covered by
this section, and Appendix B describes
the criteria to be used to determine
whether or not a chemical is to be con-
sidered hazardous for purposes of this
standard.

“Identity” means any chemical or
common name which is indicated on
the material safety data sheet (MSDS,
for the chemical. The identity used
shall permit cross-references to be
made among the required list of haz
ardous chemicals, the label and the
MSDS.

“Immediate use” means that the
hazardous chemical will be under the

fSea
t i

o

3.
Pecific,,

I"xc;r_
ru Dtu?(}
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rol of and used only by the person
ho transfers it from a labeled con-
¥ er and only within the work shift
Falwhich it is transferred.
m..Importer" means the first business
ith employees within the Customs
Wl itory of the United States which
Ter ives hazardous chemicals produced
recgmer countries for the purpose of
plying them to distributors or em-
sup rs within the United States.
P abel” means any written, printed,
graphic material, displayed on or
g%ixed to containers of hazardous

cnemicals

:

oM terial safety data sheet
151—_)5)" means written or printed
By rerial concerning a hazardous
maemical which is prepared in accord-
:\gce with paragraph (g) of this sec-

cont

u?-{;ﬁxt\ire” means any combination
of two or more chemicals if the combi-
ation is not, in whole or in part, the
:esult of a chemical reaction.

~Qrganic peroxide” means an organ- .

ic compound that contains the biva-
: { .0-O-structure and which may be
ler;x‘;n:herszci to be a structural deriva-
fi.e of hydrogen peroxide where one
or both of the hydrogen atoms has
peen replaced by an organic radical.

-Oxidizer” means a chemical other
than a blasting agent or explosive as

defined in § 1910.109(a), that initiates -

or promotes combustion in other ma-
rerials, thereby causing fire either of
wself or through the release of oxygen
or other gases. ’

~Physical hazard” means a chemical
for which there is scientifically valid
evidence that it is a combustible
1quid, & compressed gas, explosive,
rnammable, an organic peroxide, an ox-
-dzer, pyrophoric, unstable (reactive)
ot water-reactive.

“Produce” means to manufacture,
srocess, formulate, or repackage.

“Pyrophoric” means a chemical that
vl ignite spontaneously in air at a
‘emperature of 130 °‘F (544 °C) or
»low,

“Responsible party’” means someone
¥ho can provide additional informa-
“n on the hazardous chemical and
Loropriate emergency procedures, if

‘.Specmc‘ chemical identity” means
¢ chemical name, Chemical Ab-
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stracts Service (CAS) Registry
Number, or any other information
that reveals the precise chemical des-
ignation of the substance.

“Trade secret” means any confiden-
tial formula, pattern, process, device,
information or compilation of infor-
mation that is used in an employer’s
business, and that gives the employer
an opportunity to obtain an advantage
over coimnpetitors who do not know or
use it. Appendix D sets out the criteria
to be used in evaluating trade secrets.

“Unstable (reactive)”’ means a chem-
ical which in the pure state, or as pro-

-duced or transported, will vigorously

polymerize, decompose, condense, or
will become self-reactive under condi-
tions of shocks, pressure or tempera-
ture,

“Use” means to package, handle,
react, or transfer.

“Water-reactive” means a chemical
that reacts with water to release a gas
that {s either flammable or presents a
health hazard.

“Work area” means a room or de-
fined 3space in a workplace where haz-
ardous chemicals are produced or

used, and where employees are
present.
“Workplace” means an establish-

ment, job site, or project, at one geo-
graphical location containing one or
more work areas.

(d) Hazard determination. (1) Chem-
ical manufacturers and importers shall
evaluate chemicals produced in their
workplaces or imported by them to de-
termine if they are hazardous. Em-
ployers are not required to evaluate
chemicals unless they choose not to
rely on the evaluation performed by
the chemical manufacturer or import-
er for the chemical to satisfy this re-
quirement.

(2) Chemical manufacturers, import-
ers or employers evaluating chemicals
shall identify and consider the avail-
able scientific evidence concerning
such hazards. For health hazards, evi-
dence which is statistically significant
and which is based on at least one
positive study conducted in accordance
with established scientific principles is
considered to be sufficient to establish
a hazardous effect if the results of the
study meet the definitions of health
hazards in this section. Appendix A
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shall be consulted for the scope of
health hazards covered, and Appendix
B shall be consulted for the criteria to
be followed with respect to the com-
pleteness of the evaluation, and the
data to be reported.

{3) The chemical manufacturer, im-
porter or employer evaluating chemi-
cals shall treat the following sources
as establishing that the chemicals
listed in them are hazardous:

(i) 29 CFR Part 1910, Subpart Z,
Toxic and Hazardous Substances, Oc-
cupational Safety and Health Admin-
istration (OSHA); or,

(i) Threshold Limit Values for
Chemical Substances and Physical
Agents in the Work Environment,
American Conference of Governmen-
tal Industrial Hygienists (ACGIH)
(latest edition).

The chemical manufacturer, importer,
or employer is still responsible for
evaluating the hazards associated with
the chemicals in these source lists in
accordance with the requirements of
this standard. :

(4) Chemical manufacturers, import
ers and employers evaluating chemi-
cals shall treat the following sources
as establishing that a chemical is a
carcinogen or potential carcinogen for
hazard communication purposes:

(1) National Toxicology Program
(NTP), Annual Report on Carcinogens
(latest edition);

(ii) International Agency for Re-
search on Cancer (IARC) Monographs
(latest editions); or ,

(iii) 29 CFR Part 1910, Subpart Z,
Toxic and Hazardous Substances, Oc-

cupational Safety and Health Admin-

istration.

Note: The Registry of Tozxic Effects of
Chemical Substances published by the Na-
tional Institute for Occupational Safety and
Health indicates whether a chemical has
been found by NTP or IARC to be a poten-
tial carcinogen.

(§) The chemical manufacturer, im-
porter or employer shall determine
the hazards of mixtures of chemicals
as follows:

(i) If a mixture has been tested as a
whole to determine its hazards, the re-
sults of such testing shall be used to
determine whether the mixture is haz-
ardous;

29 CFR Ch. XVII (7-1-88 gy,
Ign

(ii)y If a mixture has not beep )
as a whole to determine Whetheesteq
mixture is a health hazard, tp, b
ture shall be assumed to D?eSentm““
same health hazards as do the g, ¢
nents which comprise one perceg P
weight or volume) or greater o ‘U
mixture, except that the mixtypg ¢
be assumed to present a carcin0°h311
hazard if it contains a compopacchi
concentrations of 0.1 percent or L in
er which is considered to be 3 Cafreat.
gen under paragraph (d)(4) of thf!no.
tion; 'S sec.

(i) If a mixture has not been ¢
as a whole to determine Whethefs‘tfi
mixture is a physical hazapq ¢
chemical manufacturer, importér"hﬁ
employer may use whatever SCien'E"
cally valid data is available to gyy) tii
the physical hazard potentia) ofua.te
mixture; and, tre

(iv) If the chemical manufacty
importer, or employer has evidenc@r o
indicate that a component DPresent EO
the mixture in concentrations of |,.
than one percent (or in the case o Ces
cinogens, less than 0.1 percent) cQUa,r‘
be released in concentrations Whiés
would exceed an established Ogyy
permissible exposure limit or Acgyy
Threshold Limit Value, or Coulg
present a health hazard to employeés
in those concentrations, the mixy,
shall be assumed to present the san:e
hazard. '

(6) Chemical manufacturers, impo:.
ers, or employers evaluating chemijea
shall describe in writing the proce.
dures they use to determine the hy,.
ards of the chemical they evaluate
The written procedures are to be made
available, upon request, to employess.
their designated representatives, the
Assistant Secretary and the Director
The written description may be incor.
porated into the written hazard com
munication program required under
paragraph (e) of this section.

(e} Written hazard communicalicn
program. (1) Employers shall develop.
implement, and maintain at the wort
place, a written hazard communicatics
program for their workplaces which
least describes how the criteria spec
fied in paragraphs (f), (g), and (hi o
this section for labels and other forms
of warning, material safety dau
sheets, and employee information asé
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.~ing will be met, and which also in-

aining .

i yes the following:
¢} A list of the hazardous chemicals

(;_)wn to be present using an identity
t is referenced on the appropriate
haterial safety data sheet (the list
me we compiled for the workplace as
?whc’le or for individual work areas);
3nd.') The methods the employer will

o to inform employees of the haz-
USSS of non-routine tasks (for exam-
™% ' he cleaning of reactor vessels),
Ple{i the hazards associated with
Snemicals contained in unlabeled pipes
i their work areas.

I(O}’GFS who produce, use, or store haz-
pdous chemicals at a workplace in
ar n a way that the employees of
Jliner employer(s) may be exposed (for
¢ ample, employees of a construction
¢ atractor working on-site) shall addi-
f;oonany ensure that the hazard com-
;unicatiorl programs developed and
{mplemented ulnder this paragraph (e)
~-lude the following:

'nfil)uThe methods the employer will
we to provide the other employer(s)
Lith a copy of the material safety data
ceet, or to make it available at a cen-
.ral location in the workplace, for each
nuardous  chemical  the  other
employer(sY employees may be ex-
~qased to while working; .

(i) The methods the employer will
e to inform the other employer(s) of
iy precautionary measures that need
10 be taken to protect employees
juring the workplace's normal operat-
ng conditions and in foreseeable
:mergencies; and,

iiii) The methods the employer will
se to inform the other employer(s) of
the labeling system used in the work-
rlace.

(3) The employer may rely on an ex-
sting hazard communication program
% comply with these requirements,
srovided that it meets the criteria es-
‘ablished in this paragraph (e).

4) The employer shall make the
wmitten hazard communication pro-
gm available, upon request, to em-
rovees, their designated representa-
=%, the Assistant Secretary and the
.J_tlrector, in accordance with the re-
virements of 29 CFR 1910.20(e).

C‘upaﬁonql Safety and Health Admin., Labor

9y Multi-employer workplaces. Em-
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(f)y Labels and other forms of warn-
ing. (1) The chemical manufacturer,
importer, or distributor shall ensure
that each container of hazardous
chemicals leaving the workplace is la-
beled, tagged or marked with the fol-
lowing information:

(i) Identity of
chemical(s);

(il) Appropriate hazard warnings;
and

(iii) Name and address of the chemi-
cal manufacturer, importer, or other
responsible party.

(2) For solid metal (such as a steel
beam or a metal casting) that is not
exempted as an article due to its
downstream use, the required label
may be transmitted to the customer at
the time of the intial shipment, and
need not be included with subsequent
shipments to the same employer
unless the information on the label
changes. The label may be transmitted
with the initial shipment itself, or
with the material safety data sheet
that is to be provided prior to or at the
time of the first shipment. This excep-
tion to requiring labels on every con-
tainer of hazardous chemicals is only
for the solid metal itself and does not
apply to hazardous chemicals used in
conjunction with, or known to be
present with, the metal and to which
employees handling the metal may be
exposed (for example, cutting fluids or
lubricants).

(3) Chemical manufacturers, import-
ers, or distributors shall ensure that
each container of hazardous chemicals
leaving the workplace is labeled,
tagged, or marked in accordance with
this section in a manner which does
not conflict with the requirements of
the Hazardous Materials Transporta-
tion Act (49 U.S.C. 1801 el seq.) and
regulations issued under that Act by
the Department of Transportation.

(4} If the hazardous chemical is reg-
ulated by OSHA in a substance-specif-
ic health standard, the chemical man-
ufacturer, importer, distributor or em-
ployer shall ensure that the labels or
other form- .f warning used are in ac-
cordance wiin the requirements of
that standard.

{3) Except as provided in paragraphs
(£X(6) and (£)(7y the employer shall
ensure that each container of hazard-

the hazardous
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ous chemicals in the workplace is la-
beled, tagged or marked with the fol-
lowing information:

(i) Identity of the hazardous
chemical(s) contained therein, and

(ii) Appropriate hazard warnings.

(6) The employer may use signs,
placards, process sheets, batch tickets,
operating procedures, or other such
written materials in lieu of affixing
labels to individual stationary process
containers, as long as the alternative
method identifies the containers to
which it is applicable and conveys the
information required by paragraph
(£)(5) of this section to be on a label.
The written materials shall be readily
accessible to the employees in their
work area throughout each work shift.

(7) The employer is not required to
label portable containers into which
hazardous chemicals are transferred
from labeled containers, and which are
intended only for the immediate use
of the employee who performs the
transfer.

(8) The employer shall not remove
or deface existing labels on incoming
containers of hazardous chemicals,
unless the container is immediately
marked with the required information.

{9) The employer shall ensure that
labels or other forms of warning are
legible, in English, and prominently
displayed on the container, or readily
available in the work area throughout
each work shift. Employers having em-
ployees who speak other languages
may add the information in their lan-
guage to the material presented, as
long as the information is presented in
English as well.

(10) The chemical manufacturer, im-
porter, distributor or employer need
not affix new labels to comply with
this section if existing labels already
convey the required information.

(g) Material safety data sheets. (1)
Chemical manufacturers and import-
ers shall obtain or develop a material
safety data sheet for each hazardous
chemical they produce or import. Em-
ployers shall have a material safety
data sheet for each hazardous chemi-
cal which they use.

(2) Each material safety data sheet
shall be in English and shall contain
at least the following information:

29 CFR Ch. XvIi (7-1-88 Edy
(i) The identity useq on "
and, except as provideq for he lake,
graph (i) of this section ¢ tiradparaﬁ
€ ZE.

)

crets:

(A) If the hazardous chem:
single substance, its chop 2l s,
common name(s); Mica]

(B) If the hazardous che
mixture which has beep ¢
whole to determine itg haz a
chemical and common name(ards, .
ingredients which contripyg, Sg Of the
known hazards, and the 0 these
name(s) of the mixture itgejs. -0 mon

(C) If the hazardous chepe.,
mixture which has not beep leal ig
a whole: testeq 44

Mica)
ested ;'Z 3

(1) The chemical
name(s) of all ingredients Whic Mmen
been determined to be healty, ﬁ have
and which comprise 19 or g, 1%,
the composition, except thateater of
cals identified as carcinogeng Chem,
paragraph (dX4) of thig sectio Hnder
be listed if the concentrations ax{} Shayl
or greater; and, 0.1

(2) The chemical ap
name(s) of all ingredients %vmi%m}??“
been determined to be health hazaf ¢
and which comprise lesg than fﬁ
(0.1% for carcinogens) of the mixt N
if there 1is evidence that Lgf
ingredient(s) could be released fro :
the mixture in concentrationg wm{:
would exceed an established O
permissible exposure limit or ACGIi{
Threshold Limit Value, or ¢ouq
Z;zsent a health hazard to employees:

(3) The chemical and common
name(s) of all ingredients which haye
been determined to present a physical
hazard when present in the mixture:

(ii) Physical and chemical character.
istics of the hazardous chemical (such
as vapor pressure, flash point);

(iii) The physical hazards of the haz-
ardous chemical, including the poten.
tial for fire, explosion, and reactivity:

(iv) The health hazards of the haz.
ardous chemical, including signs and
symptoms of exposure, and any medi
cal conditions which are generally rec
ognized as being aggravated by expo
sure to the chemical;

(v) The primary route(s) of entry:

(vi) The OSHA permissible exposure
limit, ACGIH Threshold Limit Value.
and any other exposure limit used or
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recommended by the chemical manu-
facturer, importer, or employer pre-
aring the material safety data sheet,
where available; '
(vil) Whether the hazardous chemi-
cal is listed in the National Toxicology
ogram (NTP) Annual Report on
carcinogens (latest edition) or has
peen found to be a potential carcino-
en in the International Agency for
Hesearch on Cancer (IARC) Mono-
raphs (latest editions), or by OSHA;
g(viii) Any generally applicable pre-
autions for safe handling and use
C.h;ch are known to the chemical man-
“gacturer, importer or employer pre-
uaring the material safety data sheet,
-ncluding appropriate hygienic prac-
{‘ces, protective measures during
! 2ir and maintenance of contami-
neated equipment, and procedures for
jean-up of spills and leaks;
‘ (ix) Any generally applicable control
neasures which are known to the
chemical manufacturer, importer or
.mployer  preparing the material
cafety data sheet, such as appropr_xate
engineering controls, work practices,
or personal protective equipment,
(x) Emergency and first aid proce-

dures;

(xi) The date of preparation of the’

material safety data sheet or the last
change to it; and,

(xii) The name, address and tele-
phone number of the chemical manu-
racturer, importer, employer or other
-esponsible party preparing or distrib-
ating the material safety data sheet,
sho can provide additional informa-
iion on the hazardous chemical and
wppropriate emergency procedures, if
Aecessary.

3y If no relevant information is
‘ound for any given category on the
=aterial safety data sheet, the chemi-
al manufacturer, importer or employ-
or preparing the material safety data
iheet shall mark it to indicate that no
wplicable information was found.

4) Where complex mixtures have
wnilar hazards and contents (i.e. the
emical ingredients are essentially
<¢ same, but the specific composition
irtes from mixture to mixture), the
“emical manufacturer, importer or
?'Dloyer may prepare one material

ety data sheet to apply to all of

<tse similar mixtures.

§ 1910.1200

(5) The chemical manufacturer, im-
porter or employer preparing the ma-
terial safety data sheet shall ensure
that the information recorded accu-
rately reflects the scientific evidence
used in making the hazard determina-
tion. If the chemical manufacturer,
importer or employer preparing the
material safety data sheet becomes
newly aware of any significant infor-
mation regarding the hazards of a
chemical, or ways to protect against
the hazards, this new information
shall be added to the material safety
data sheet within three months. If the
chemical is not currently being pro-
duced or imported the chemical manu-

facturer or importer shall add the in-

formation to the material safety data
sheet before the chemical is intro-
duced into the workplace again.

(6) Chemical manufacturers or im-
porters shall ensure that distributors
and employers are provided an appro-
priate material safety data sheet with
their intitial shipment, and with the
first shipment after a material safety
data sheet is updated. The chemical
manufacturer or importer shall either
provide material safety data sheets
with the shipped containers or send
them to the employer prior to or at
the time of the shipment. If the mate-
rial safety data sheet is not provided
with a shipment that has been labeled
as a hazardous chemical, the employer
shall obtain one from the chemical
manufacturer, importer, or distributor
as soon as possible.

(7) Distributors shall ensure that
material safety data sheets, and updat-
ed information, are provided to other
distributors and employers. Retail dis-
tributors which sell hazardous chemi-
cals to commercial customers shall
provide a material safety data sheet to
such employers upon request, and
shall post a sign or otherwise inform
them that a material safety data sheet
is available. Chemical manufacturers,
importers, and distributors need not
provide material safety data sheets to
retail distributors which have in-
formed them that the retail distribu-
tor does not sell the product to com-
mercial customers or open the sealed
container to use it in their own work-
places.
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(8) The employer shall maintain
copies of the required material safety
data sheets for each hazardous chemi-
cal in the workplace, and shall ensure
that they are readily accessible during
each work shift to employees when
they are in their work area(s).

(9) Where employees must travel be-
tween workplaces during a workshift,
i.e.,, their work is carried out at more
than one geographical location, the
material safety data sheets may be
kept at a central location at the pri-
mary workplace facility. In this situa-
tion, the employer shall ensure that
employees can immediately obtain the
required information in an emergency.

(10) Material safety data sheets may
be kept in any form, including operat-
ing procedures, and may be designed
to cover groups of hazardous chemi-
cals in a2 work area where it may be
more appropriate to address the haz-
ards of a process rather than individ-
ual hazardous chemicals. However, the
employer shall ensure that in all cases
the required information is provided
for each hazardous chemical, and is
readily accessible during each work
shift to employees when they are in in
their work areas(s).

(11) Material safety data sheets shall
also be made readily available, upon
request, to designated representatives
and to the Assistant Secretary, in ac-
cordance with the requirements of 29
CFR 1910.20 (e). The Director shall
also be given access to material safety
data sheets in the same manner.

(h) Employee information and train-
ing. Employers shall provide employ-
ees with information and training on
hazardous chemicals in their work
area at the time of their initial assign-
ment, and whenever a new hazard is
introduced into their work area.

(1) Information. Employees shall be
informed of:

(i) The requirements of this section;

(i) Any operations in their work
area where hazardous chemicals are
present; and,

(iii) The location and availability of
the written hazard communication
program, including the required list(s)
of hazardous chemicais, and material
safety data sheets required by this sec-
tion.

29 CFR Ch. XVl (7.1.g Eg
it

i
(2 Training. Em o
shall include at least:

(1) Methods and obsery
may be used to detect the
release of a hazardous chepmj,o; 208 or
work area (such as monimc?‘l M the
ducted by the employer o fing Con.
monitoring devices, "iSUai aOn Mug:,,
or odor of hazardous ¢
being released, ete,):

(i1) The physical and
of the chemicals in the 32?&2 hazarg

(i) The measures empjq, .
take to protect themselyeg ffees tan
hazards, including specitic prom these
the employer has implementegcedur@
tect employees from eXposure to pro.
ardous chemicals, such as app 10 hag.
work practices, emergency morom;a!e
and personal protective eqy; Cedyres
be used; and, Pment 14

(iv) The details of the
munication program deveﬁgﬁ% com.
employer, including an explanat~y th
the labeling system and the g .o
safety data sheet, and how emp(- 2
can obtain and use the appror’ "
hazard information. Priate

(i) Trade secrets. (1) The
manufacturer, importer, or
may withhold the specific ;
identity, including the chemigge;n;: !
and other specific identification or‘e
hazardous chemical, from the matem?
safgt;y data sheet, provided that:

(i) The claim that the informatigy
withheld is a trade secret can be sup-
ported;

(i) Information contained in the ma.
terial safety data sheet concerning the
properties and effects of the hazarg.
ous chemical is disclosed:

(iii) The material safety data sheet
indicates that the specific chemical
identity is being withheld as a trace
secret; and,

(iv) The specific chemical identity is
made available to health professionals,
employees, and designated representa
tives in accordance with the applicable
provisions of this paragraph.

(2) Where a treating physician or
nurse determines that a medical emer
gency exists and the specific chemical
identity of a hazardous chemical i
necessary for emergency or [irst-ad
treatment, the chemical manuf‘aczur
er, importer, or employer shall imme-
diately disclose the specific chemical

D10y8e [rajh'

*l[{:;-.

ations the
ar

Chemicai
€mployer
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ntity of 2 trade secret chemical to
nat treating physician or nurse, re-
; rdless of the existence of a written
aatement of need of a confidentiality
st reement. The chemical manufactgr-
a8 importer, or employer may require
€. ritten statement of need and confi-
dmf,tmlity ~agreement, in accordance
th the provisions of paragraphs
“-”(3) and (4) of this section, as soon as
“-i.cumstances permit. _ ‘
51(3) [n non-emergency situations, a
pemical manufacturer, importer, or
joyer shall, upon request, disclose
2 specific chemical identity, otherwise

ermit,ted to be withheld under para-

ide

rOfessional (i.e. physician, in_dustr_ial
jenist, toxicologist, epidemmlogx:st.
h occupational health nurse) provid-
medical or other occupational
nealth services to exposed
ployee(s), and to employees or des-
~gnated representatives, 1‘f:(
l (i) The request is in writing;

(i) The request describes with rea-
conable detail one or more of the fol-
1owing occugatlonal health needs for
the information:

(o) To assess the hazards of the
cnemicals to which employees will be
exposed; .

(8) To conduct or assess sampling of
ine workplace atmosphere to deter-
mine employee exposure levels;

(C) To conduct pre-assignment or
seriodic medical surveillance of ex-
cosed employees;

(D) To provide medical treatment to

exposed employees;

sersonal protective equipment for ex-
sosed employees;

(M To design or assess engineering
~entrols or other protective measures
'ar exposed employees; and,

{G) To conduct studies to determine
the health effects of exposure.

(i) The request explains in detail
shy the disclosure of the specific
hemleal ldentity Is essential and that,
a lleu thereof, the disclosure of the
“llowing information to the health
srofessional, employee, or designated
rpresentative, would not satisfy the
Mrposes  described in paragraph

A of this section:

__‘M The properties and effects of the
i ‘hemleal;

i

pational Safety and Health Admin,, Labor

b aph (D(D) of this section, to a health

{£) To select or assess appropriate .
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(B) Measures for controlling work-
ers’ exposure to the chemical;

(C) Methods of monitoring and ana-
lyzing worker exposure to the chemi-
cal: and,

(D) Methods of diagnosing and
treating harmful exposures to the
chemical;

(iv) The request includes a descrip-
tion of the procedures to be used to
maintain the confidentiality of the
disclosed information; and,

(v) The health professional, and the
employer or contractor of the services
of the health professional (i.e. down-
stream employer, labor organization,
or individual employee), employee, or
designated representative, agree in a
written confidentiality agreement that
the health professional, employee, or
designated representative, will not use
the trade secret information for any
purpose other than the health need(s)
asserted and agree not to release the
information under any circumstances
other than to OSHA, as provided in
paragraph (iX6) of this section, except
as authorized by the terms of the
agreement or by the chemical manu-
facturer, importer, or employer.

(4) The confidentiality agreement
authorized by paragraph ()3)(v) of
this section:

(i) May restrict the use of the infor-
mation to the health purposes indicat-
ed in the written statement of need;

(iily May provide for appropriate
legal remedies in the event of a breach
of the agreement, including stipula-
tion of a reasonable pre-estimate of
likely damages; and,

(iti) May not include requirements
for the posting of a penalty bond.

(6) Nothing in this standard is
meant to preclude the parties from
pursuing non-contractual remedies to
the extent permitted by law.

(6) If the health professional, em-
ployee, or designated representative
receiving the trade secret information
decides that there is a need to disclose
it to OSHA, the chemical manufactur-
er, importer, or employer who provid-
ed the information shall be informed
by the health professional, employee,
or designated representative prior to,
or at the same time as, such disclo-
sure.
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(7T) If the chemical manufacturer,
importer, or employer denies a written
request for disclosure of a specific
chemical identity, the denial must:

(i) Be provided to the health profes-
sional, employee, or designated repre-
sentative, within thirty days of the re-
quest,

(ii) Be in writing;

(iii) Include evidence to support the
claim that the specific chemical identi-
ty is a trade secret;

(iv) State the specific reasons why
the request is being denied; and,

{v) Explain in detail how alternative
information may satisfy the specific
medical or occupational health need
without revealing the specific chemi-
cal identity. »

(8) The health professional, employ-
ee, or designated representative whose
request for information is denied
under paragraph (iX3) of this section
may refer the request and the written
denial of the request to OSHA for con-
sideration.

(9) When a health professional, em-
ployee, or designated representative
refers the denial to OSHA under para-
graph (iX8) of this section, OSHA
shall consider the evidence to deter-
mine if:

(i) The chemical manufacturer, im-
porter, or employer has supported the
claim that the specific chemical identi-
ty is a trade secret;

(ii) The health professional, employ-
ee, or designated representative has
supported the claim that there is a
medical or occupational health need
for the information; and,

(iii) The health professional, em-
ployee, or designated representative
has demonstrated adequate means to
protect the confidentiality.

(10)(1) If OSHA determines that the
specific chemical identity requested
under paragraph (1)(3) of this section
is not a bona fide trade secret, or that
it {s a trade secret, but the requesting
health professional, employee, or des-
ignated representative has a legitimate
medical or occupational health need
for the information, has executed a
written confidentiality agreement, and
has shown adequate means to protect
the confidentiality of the information,
the chemical manufacturer, importer,

29 CFR Ch. XVII (7-1-88 Edition)

or employer will be subject to citation
by OSHA.

(i) If a chemical manufacturer, im-
porter, or employer demonstrates to
OSHA that the execution of a confi-
dentiality agreement would not pro-
vide sufficient protection against the
potential harm from the unauthorized
disclosure of a trade secret specific
chemical identity, the Assistant Secre-
tary may issue such orders or impose
such additional limitations or condi-
tions upon the disclosure of the re-
quested chemical information as may
be appropriate to assure that the oceu-
pational health services are provided
without an undue risk of harm to the
chemical manufacturer, importer, or
employer.

(11) If a citation for a failure to re.
lease specific chemical identity infor-
mation is contested by the chemical
manufacturer, importer, or employer,
the matter will be adjudicated before
the Occupational Safety and Health
Review Commission in accordance
with the Act's enforcement scheme
and the applicable Commission rules
of procedure. In accordance with the
Commission rules, when a chemical
manufacturer, importer, or employer
continues to withhold the information
during the contest, the Administrative
Law Judge may review the citation
and supporting documentation in
camera Or issue appropriate orders to
protect the confidentiality or such
matters.

(12) Notwithstanding the existence
of a trade secret claim, a chemical
manufacturer, importer, or employer
shall, upon request, disclose to the As-.
sistant Secretary any information
which this section requires the chemi-
cal manufacturer, importer, or em-
ployer to make available. Where there
is a trade secret claim, such claim shall
be made no later than at the time the
information is provided to the Assist-
ant Secretary so that suitable determi-
nations of trade secret status can be
made and the necessary protections
can be implemented.

(13) Nothing in this paragraph shall
be construed as requiring the disclo-
sure under any circumstances of proc-
ess or percentage of mixture informa-
tion which is a trade secret.
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¢j) Effective dates. (1) Chemical
manufacturers, importers, and distrib-
utors shall ensure that material safety
data sheets are provided with the next
shipment of hazardous chemicals to
employers after September 23, 1987.

{2) Employers in the non-manufac-
turing sector shall be in compliance
with all provisions of this section by
May 23, 1988. (Note: Employers in the
manufacturing sector (SIC Codes 20
through 39) are already required to be
in compliance with this section.)

APPENDIX A TO § 1900.1200 HEALTH HAZARD
DeFINITIONS (Mandatory)

Although safety hazards related to the
physical characteristics of a chemical can be
objectively defined in terms of testing re-
quirements {(e.g. flammability),
hazard definitions are less precise and more
subjective. Health hazards may cause meas-
urable changes in the body-such as de-
creased pulmonary function. These changes
are generally indicated by the occurrence of
signs and symptoms in the exposed employ-
ees—such as shortness of breath, a non-
measurable, subjective feeling. Employees
exposed to such hazards must be apprised of
both the change in body function and the
signs and symptoms that may occur to
signal that change.

The determination of occupational health
hazards is complicated by the fact that
many of the effects or signs and symptoms
occur commonly in non-occupationally ex-
posed populations, so that effects of expo-
sure are difficult to separate from normally
oceurring  illnesses. Occasionally, a sub-
stance causes an effect that is rarely seen in
the population at large, such as angiosarco-
mas caused by vinyl chloride exposure, thus
making it easier to ascertain that the occu-
pational exposure was the primary causa-
tive factor. More often, however, the effects
are common, such as lung cancer. The situa-
tion is further complicated by the fact that
most chemicals have not been adequately
tested to determine their health hazard po-
tential, and data do not exist to substantiate
these effects.

There have been many attempts to cate-
gorize effects and to define them in various
ways. Generally, the terms “acute” and
“chronic’ are used to delineate between ef-
fects on the basis of severity or duration.
“Acute” effects usually occur rapidly as a
result of short-term exposures, and are of
short duration. “Chronic” effects generally
occur as a result of long-term exposure, and
are of long duration.

The acute effects referred to most fre-
quently are those defined by the American
National Standards Institute (ANSI) stand-
ard for Precautionary Labeling of Hazard-

health
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ous Industrial Chemicals (Z2129.1-1982)—ir-
ritation, corrosivity, sensitization and lethal
dose. Although these are important health
effects, they do not adequately cover the
considerable range of acute effects which
may occur as a result of occupational expo-
sure, such as, for example, narcosis.

Similarly, the term chronic effect is
often used to cover only carcinogen-
icity, teratogenicity, and mutagenicity.
These effects are obviously a concern
in the workplace, but again, do not
adequately cover the area of chronic
effects, excluding, for example, blood
dyscrasias (such as anemia), chronic
bronchitis and liver atrophy.

The goal of defining precisely, in
measurable terms, every possible
health effect that may occur in the
workplace as a result of chemical ex-
posures cannot realistically be accom-
plished. This does not negate the need
for employees to be informed of such
effects and protected from them. Ap-
pendix B, which is also mandatory,
outlines the principles and procedures
of hazardous assessment.

For purposes of this section, any chemi-
cals which meet any of the following defini-
tions, as determined by the criteria set forth
in Appendix B are health hazards:

1. Carcinogen’ A chemical is considered to
be a carcinogen if:

(a) It has been evaluated by the Interna-
tional Agency for Research on Cancer
(IARC), and feund to be a carcinogen or po-
tential carcinogen; or

(b) It is listed as a carcinogen or potential
carcinogen in the dAnnual Report on Car-
cinogens published by the National Toxicol-
ogy Program (NTP) (latest edition); or,

(¢) It is regulated by OSHA as a carcino-

" gen.

2. Corrosive: A chemical that causes visi-
ble destruction of, or irreversible alterations
in, living tissue by chemical action at the
site of contact. For example, a chemical is
considered to be corrosive if, when tested on
the intact skin of albino rabbits by the
method described by the U.S. Department
of Transportation in Appendix A to 49 CFR
Part 173, it destroys or changes irreversibly
the structure of the tissue at the site of con-
tact following an exposure period of four
hours. This term shall not refer to action on
inanimate surfaces.

3. Highly toxic: A chemical {alling within
any of the following categories:

{a) A chemical that has a median lethal
dose (LDy) of 50 milligrams or less per kilo-
gram of body welght when administered
orally to albino rats weighing between 200
and 300 grams each.
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(b) A chemical that has a median lethal
does (LD} of 200 milligrams or less per
kilogram of body weight when administered
by continuous contact for 24 hours (or less
if death occurs within 24 hours) with the
bare skin of albino rabbits weighing be-
tween two and three kilograms each.

(¢) A chemical that has a median lethal
concentration (LCs) in air of 200 parts per
million by volume or less of gas or vapor, or
2 milligrams per liter or less of mist, fume,
or dust, when administered by continuocus
inhalation for one hour (or less if death
occurs within one hour) to albino rats
weighing between 200 and 300 grams each.

4, Irritant: A chemical, which is not corro-
sive, but which causes a reversible inflam-
matory effect on living tissue by chemical
action at the site of contact. A chemical is a
skin irritant if, when tested on the intact
skin of albino rabbits by the methods of 16
CFR 1500.41 for four hours exposure or by
other appropriate techniques, it resuits in
an empirical score of five or more. A chemi-
cal {s an eye irritant if so determined under
the procedure listed in 16 CFR 1500.42 or
other appropriate techniques.

5. Sensitizer: A chemical that causes a
substantial proportion of exposed people or
animals to develop an allergic reaction in
normal tissue after repeated exposure to
the chemical,

6. Toxic. A chemical falling within any of
the following categories:

(a) A chemical that has a median lethal
dose (LDse) of more than 50 milligrams per
kilogram but not more than 500 milligrams
per kilogram of body weight when adminis-
tered orally to albino rats weighing between
200 and 300 grams each.

{b) A chemical that has a median lethal
dose (LDso) of more than 200 milligrams per
kilogram but not more than 1,000 milli-
grams per kilogram of body weight when ad-
ministered by continuous contact for 24
hours {(or less if death occurs within 24
hours) with the bare skin of albino rabbits
weighing between two and three kilograms
each.

(c} A chemical that has a median lethal
concentration (LCs) in air of more than 200
parts per million but not more than 2,000
parts per million by volume of gas or vapor,
or more than two milligrams per liter but
not more than 20 milligrams per liter of
mist, fume, or dust, when administered by
continuous inhalation for one hour (or less
if death occurs within one hour) to albino
rats weighing between 200 and 300 grams
each.

T. Target organ effects. The following is a
target organ categorization of effects which
may occur, including examples of signs and
symptoms and chemicals which have been
found to cause such effects. These examples
are presented to illustrate the range and di-
versity of effects and hazards found in the

29 CFR Ch. XVII (7-1-88 Edition)

workplace, and the broad scope employers
must consider in this area, but are not in-
tended to be all-inclusive.

a. Hepatotoxins: Chemicals which produce
liver damage
Signs & Symptoms: Jaundice; liver en.
largement
Chemicals: Carbon tetrachloride; nitrosa.
mines
b. Nephrotoxins: Chemicals which produce
kidney damage
Signs & Symptoms: Edema; proteinuria
Chemicals: Halogenated hydrocarbons;
uranium
¢. Neurotoxins: Chemicals which produce
their primary toxic effects on the nerv.
ous system
Signs & Symptoms: Narcosis;, behaviora]
changes; decrease in motor functions
Chemicals: Mercury; carbon disulfide
d. Agents which act on the blood or hemato.
poietic system: Decrease hemoglobin
function; deprive the body tissues of
oxygen
Signs & Symptoms: Cyanosis; loss of con.
sciousness
Chemicals: Carbon monoxide; cyanides
e. Agents which damage the lung: Chemi.
cals which irritate or damage the pulmo.
nary tissue
Signs & Symptoms: Cough; tightness in
chest; shortness of breath
Chemicals: Silica; asbestos
f. Reproductive toxins: Chemicals which
affect the reproductive capabilities in.
cluding chromosomal -damage (muta-
tions) and effects on fetuses (teratogen.
esis)
Signs & Symptoms: Birth defects; sterility
Chemicals: Lead; DBCP
g. Cutaneous hazards: Chemicals which
affect the dermal layer of the body
Signs & Symptoms: Defatting of the skin;
rashes; irritation
Chemicals: Ketones:
pounds
h. Eye hazards: Chemicals which affect the
eye or visual capacity
Signs & Symptoms: Conjunctivitis; corne-
al damage
Chemicals: Organic solvents; acids

chlorinated com.

ArPENDIX B 10 § 1910.1200 HazarD
DeTERMINATION (MANDATORY)

The quality of a hazard communication
program is largely dependent upon the ade-
quacy and accuracy of the hazard determi-
nation. The hazard determination require-
ment of this standard is performance-orient-
ed. Chemical manufacturers, importers, and
employers evaluating chemicals are not re-
quired to follow any specific methods for de-
termining hazards, but they must be able to
demonstrate that they have adequately as-
certained the hazards of the chemicals pro-
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duced or imported in accordance with the
criteria set forth in this Appendix.

Hazard evaluation is a process which
relies heavily on the professional judgment
of the evaluator, particularly in the area of
chronic hazards. The performance-orienta-
tion of the hazard determination does not
diminish the duty of the chemical manufac-
turer, importer or employer to conduct a
thorough evaluation, examining all relevant
data and producing a scientifically defensi-
ble evaluation. For purposes of this stand-
ard, the following criteria shall be used in
making hazard determinations that meet
the requirements of this standard.

1. Carcinogenicity. As described in para-
graph (dX4) and Appendix A of this section,
a determination by the National Toxicology
Program, the International Agency for Re-
search on Cancer, or OSHA that a chemical
is a carcinogen or potential carcinogen will
be considered conclusive evidence for pur-
poses of this section.

2. Human data: Where,available, epidemi-
ological studies and case reports of adverse
health effects shall be considered in the
evaluation.

3. Animal data: Human evidence of health
effects in exposed populations is generally
not available for the majority of chemicals
produced or used in the workplace. There-
fore, the available results of toxicological
testing in animal populations shall be used
to predict the health effects that may be ex-
perienced by exposed workers. In particular,
the definitions of certain acute hazards
refer to specific animal testing results (see
Appendix A).

4. Adequacy and reporting of data. The re-
sults of any studies which are designed and
conducted according to established scientific
principles, and which report statistically sig-
nificant conclusions regarding the health ef-
fects of a chemical, shall be a sufficient
basis for a hazard determination and report-
ed on any material safety data sheet. The
chemical manufacturer, importer, or em-
ployer may also report the results of other
scientifically valid studies which tend to
refute the findings of hazard.

AprreNDIx C TO § 1910.1200 INFORMATION
SOURCES (ADVISORY)

The following is a list of available data
sources which the chemical manufacturer,
importer, distributor, or employer may wish
to consult to evaluate the hazards of chemi-
cals they produce or import;

-Any information in their own company
files, such as toxicity testing results or ill-
ness experience of company employees.

—Any information obtained from the sup-
plier of the chemical, such as material
safety data sheets or product safety bulle-
tins.

§ 1910.1200

~—Any pertinent information obtained
from the following source list (latest edi-
tions should be used):

Condensed Chemical Dictionary

Van Nostrand Reinhold Co., 135 West
50th Street, New York, NY 10020.

Merck Indexr: An Encyclopediec of
Chemicals and Drugs

Merck and Company, Inc., 126 E. Lincoln
Ave., Rahway, NJ 07065.

TARC Monographs on the Evaluation of the
Carcinogenic Risk of Chemicals to Man

Geneva: World Health Organization,
International Agency for Research on
Cancer, 1972-Present. (Multivolume
work). Summaries are available in sup-
plement volumes. 49 Sheridan Street,
Albany, NY 12210,

Industrial Hygiene and Torxicology, by F.A.
Patly

John Wiley & Sons, Inc.,, New York, NY
(Multivolume work).

Clinical Toricology of Commercial Products

Gleason, Gosselin, and Hodge

Casarett and Doull’s Tozicology, The Basic
Science of Poisons

Doull, Klaassen, and Amdur, Macmillan

Publishing Co., Inc., New York, NY.
Industrial Toricology, by Alice Hamillon
and Harriel L. Hardy

Publishing Sciences Group, Inc., Acton,
MA.

Tozxicology of the Eye, by W. Morton Grant

Charles C. Thomas, 301-327 East Law-
rence Avenue, Springfield, IL.

Recognition of Health Hazards in Industry

William A. Burgess, John Wiley and Sons,

605 Third Avenue, New York, NY 10158.
Chemical Hazards of the Workplace

Nick H. Proctor and James P. Hughes, J.P.
Lipincott Company, 6 Winchester Ter-
race, New York, NY 10022,

Handbook of Chemistry and Physics

Chemical Rubber Company, 18901 Cran-
wood Parkway, Cleveland, OH 44128.

Threshold Limit Values for Chemical Sub-
stances and Physical Agents in the Work
Environment and Biological Ezposure
Indices with Intended Changes

American Conference of Governmental
Industrial Hygienists (ACGIH). 6500
Glenway Avenue, Bldg. D-5, Cincinnati,
OH 45211.

Information on the physical hazards of
chemicals may be found in publications
of the National Fire Protection Associa-
tion, Boston, MA.

NoTE.—The following documents may be
purchased from the Superintendent of Doc-
uments, U.S. Government Printing Office,
Washington, DC 20402.

Occupational Health Guidelines
NIOSH/OSHA (NIOSH Pub. No. 81-123)

NIOSH Pockel Guide to Chemical Hazards
NIOSH Pub. No. 85-114

The
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Registry of Toxic Effects of Chemical Sub-
stances
NIOSH Pub. No. 80-102
Miscellaneous Documendts published by the
National Institute for Occupational
Safety and Health:
Criteria documents.
Special Hazard Reviews.

29 CFR Ch. XVII (7-1-88 Edition)

BisLiograPHIC DATA Bases—Continued

Service provider

File name

Chemical Information System
ICt (ICiS), Bureau of Na-
tional Affairs, 1133 15th
Street, NW., Suite 300,
Washington, DC 20005,

Structure and Nomenclature
Search System (SANSS)

Acute Toxicity (RTECS)

Clinical Toxicology of Com-
mercial Products

Cccupational Hazard Assessments.
Current Intelligence Bulletins,
OSHA's General Industry Standards (29

CFR Part 1310

NTFP Annual Report on Carcinogens and
Summary of the Annual Report on Car-

cinogens.

National Technical Information Service
(NTIS), 5285 Port Royal Road, Spring-
field, VA 22161; (703) 487-4650,

BigLIOGRAPHIC DATA BASES

Service provider

File name

Bibliographic Retrieval Serv-
ices (BRS), 1200 Routs 7,
Latham, NY 12110,

Lockheed—DIALOG Informa-
tion Service, Inc., 3460
Hiliview Avenue, Palo Alto,
CA 94304,

SDC—Orbit, SDC Information
Servicg, 2500 Colorado
Avenue, Santa Monica, CA
904086,

Natonal Library of Maedicine,
Depariment of Health and
Human Services, Public
Health Service, National
Institutes  of Heaith, Be-
thesda, MD 20209.

Pergamon International infor-
mation Corp., 1340 Old
Chain Bridge Rd., McLean,
VA 22101,

Cuestsl, inc., 1625 Eye
Sireet, NW., Suite 818,
washington, DXC 20008,

Biosis Previaws

CA Search

Medlars

NTIS

Hazardiing

American Chemical Society
Journal

Excerpta Medica

IRCS Medical Science Jour-
nal

Pre-Med

intt Pharmaceutical Abstracts

Paper Chem

Biosis Prev. Files

CA Search Files

CAB Abstracts

Chemicai Exposure

Chemname

Chemsis Files

Chemzero

Embase Files

Environmental Bibliographies

Enviroling

Federal
Progress

IRL. Life Science Collection

NTIS

Occupationat  Safety
Health {NIOSH)

Paper Chem

CAS Files

Chemdex, 2, 3

NTIS

Research in

and

Hazardous Substances Data
Bank {(NSDB}

Medline files

Toxiine Files

Cancenit

RTECS

Chemline

Laboratory Hazard Bultetin

CIS/ILO
Cancemeat

Git and Hazardous Materials
Technical Assistance Oata

System

CCRIS
CESARS

Occupational  Heaith Serv- | MSDS
ices, 400 Plaza Orive, Se- | Hazardiine

caucus, NJ 07094,

ArpENDIX D T0 § 1910.1200 DEFINITION OF
"TRADE SECRET”' (MANDATORY)

The following is a reprint of the Restate-
ment of Torts section 757, comment b (1939):

b, Definition of trade secrel. A trade secret
may consist of any formula, pattern, device
or compilation of information which is used
in one’'s business, and which gives him an
opportunity to obtain an advantage over
competitors who do not know or use it. It
may be a formula for a chemical compound,
a process of manufacturing, treating or pre.
serving materials, a pattern for a machine
or other device, or a list of customers. It dif-
fers from other secret information in a busi.
ness (see § 759 of the Restatement of Torls
which is not included in this Appendix) in
that it is not simply information as to single
or ephemeral events in the conduct of the
business, as, for example, the amount or
other terms of a secret bid for a contract or
the salary of certain employees, or the secu-
rity investments made or contemplated, or
the date fixed for the announcement of a
new policy or for bringing out a new model
or the like, A trade secret is a process or
device for continuous use in the operations
of the business. Generally it relates to the
production of goods, as, for example, a ma-
chine or formula for the production of an
article. It may, however, relate to the sale of
goods or to other operations in the business,
such as a code for determining discounts, re-
bates or other concessions in a price list or
catalogue, or a list of specialized customers,
or a method of bookkeeping or other office
management.

Secrecy. The subject matter of a trade
secret must be secret. Matters of public
knowledge or of general knowledge in an in-
dustry cannot be appropriated by one as his
secret. Matters which are completely dis-
closed by the goods which one markets
cannot be his secret. Substantially, a trade
secret is known only in the particular busi-
ness in which it is used. It is not requisite
that only the proprietor of the business
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Occupational Safety and Health Admin., Labor

know it. He may, without losing his protec-
tion, communicate it to employees involved
in its use. He may likewise communicate it
to others pledged to secrecy. Others may
also know of it independently, as, for exam-
ple, when they have discovered the process
or formula by independent invention and
are keeping it secret. Nevertheless, a sub-
stantial element of secrecy must exist, so
that, except by the use of improper means,
there would be difficulty in acquiring the
information. An exact definition of a trade
secret is not possible. Some factors to be
considered in determining whether given in-
formation is one’s trade secret are: (1) The
extent to which the information is known
outside of his business; (2) the extent to
which it is known by employees and others
involved in his business; (3) the extent of
measures taken by him to guard the secrecy
of the information; (4) the value of the in-
formation to him and his competitors; (5)
the amount of effort or money expended by
him in developing the information; (6) the
ease or difficulty with which the informa-
tion could be properly acquired or duplicat-
ed by others.

Novelty and prior art. A trade secret may
be a device or process which is patentable;
but it need not be that. It may be a device
or process which is clearly anticipated in
the prior art or one which is merely a me-
chanical improvement that a good mechanic
can make. Novelty and invention are not
requisite for a trade secret as they are for
patentability. These requirements are essen-
tial to patentability because a patent pro-
tects against unlicensed use of the patented
device or process even by one who discovers
it properly through independent research.
The patent monopoly is a reward to the in-
ventor, But such is not the case with a trade
secret. Its protection is not based on a policy
of rewarding or otherwise encouraging the
development of secret processes or devices,
The protection is merely against breach of
faith and reprehensible means of learning
another's secret. For this limited protection
it is not appropriate to require also the kind
of novelty and invention which is a requisite
of patentability. The nature of the secret is,
however, an Important factor in determin-
ing the kind of relief that is appropriate
against one who is subject to liability under
the rule stated in this section. Thus, if the
secret consists of a device or process which
is a novel invention, one who acquires the
secret wrongfully is ordinarily enjoined

§ 1910.1500

from further use of it and is required to ac-
count for the profits derived from his past
use. If, on the other hand, the secret con-
sists of mechanical improvements that a
good mechanic can make without resort to
the secret, the wrongdoer’s liability may be
limited to damages, and an injunction
against future use of the improvements
made with the aid of the secret may be in-
appropriate.

(Approved by the Office of Management
and Budget under control number 1218-
0072

(Approved by the Office of Management
and Budget under control number 1218-
0072, except for: (1) The requirement that
material safety data sheets be provided on
multi-employer worksites; (2) coverage of
any consumer product excluded from the
definition of “hazardous chemical” under
section 311¢eX3) of the Superfund Amend-
ments and Reauthorization Act of 1986; and
(3) coverage of any drugs regulated by the
Food and Drug Administration in the non-
manufacturing sector.)

[52 FR 31877, Aug. 24, 1987, as amended at
52 FR 46080, Dec. 4, 1987; 53 FR 15035, Apr.
27, 19881

§ 1910.1499 Source of standards.

Section 19101000 .............. 41 CFR 50-204.50, except for
Table Z-2, the source of which
is American National Stand-
ards Institute, Z37 series.

[40 FR 23073, May 28, 1975]

§1910.1500 Standards organizations.

Specific standards of the following
organizations have been referred to in
this subpart. Copies of the standards
may be obtained from the issuing or-
ganization.

American Conference of Governmental
Industrial Hygienists

1014 Broadway

Cincinnati, Ohio 45202

American Naticnal Standards Institute

1430 Broadway

New York, New York 10018

{40 FR 23073, May 28, 1975, as amended at

43 F'R 57603, Dec. 8, 19781
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Understanding the
Small Quantity Generator
Hazardous Waste Rules:

A Handbook for Small Business

This document was prepared by the United

States Environmental Protection Agency, Office of
Solid Waste and Emergency Response, Washington,
D.C. 20460.

EPA/530-SW-86-019
September 1986

Modifications to this document were made to address
the special needs of lead-based paint abatement |
contractors. The modifications appear on the "Notification
of Hazardous Waste Activity” form and on the "Uniform
Hazardous Waste Manifest".
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EPA first tocused on Large companies, which gencerate the greatest portion of huzardous waste Busiiess
e~tublishments producing fess than oot Kifograms {2.2(30 pounds) ot hazardous waste it a calendar month (known as
sl uantny generatong were exernpted tront most of the hazardous waste management regulations published by
EPA i May [usth

[ recent seurs, huweser, public attention hus been focused on the potential tor environmuental and health
problenis tha may result trom ausmanaging o en smali guantties of hazardous waste. For example. small amounts o
hazardous waste dumped on the tand may seep into the curth and contaminate underground water thut supphies
drinking wuater wells.

In November 1984, the Hazardous and Sohid Waste Amendments to RCRA were signed into luw. With these
smendments. Congress directed EPA to establish new requirements that would bring small quantitny generators who
venerate between 00 and 1000 Kifograms (hygy of hazardous waste in a calendar month into the huzardous waste
regulatory system. EPA issued final regulations for these 100 to 1000 kgrmo generators on March 24, 1956, Most of
the requirements are effectine September 110 19N

PAY ATTENTION TO THESE DATES!

e T W

September 22, 1986 March 24, 1987

Most of the new rules for small quantity gen- Small quantity generators that decide to store
erators of hazardous wuste become effective. hazardous waste for longer than six months. per-
Noncomphiance may lead to fines and legal action. form certain kinds of waste treatment. or dispos¢

of hazardous wuste on their property must apply
for a RCRA permit and comply with additional
rules. (See Chupter 3)

ABOUT THIS HANDBOOK
This handbook was prepared by the U.S. »  Ensure that hazardous waste is man-
Environmental Protection Agency (EPA) to help aged at a hazardous waste facility with
small business owners and managers understand interim status or a permit under
how the federal hazardous waste manugement RCRA.
laws may affect their businesses. . The chapters in this handbook describe these
The information in this handbook will help new requirements. and provide some step-by-step
you determine whether your business is a regu- instructions to help you meet your responsibilities
lated small quantity generator of hazardous waste. as a small quantity generator of hazardous wastes.
Specific information is provided to help you under-
stand how to: This handbook presents a description of the
p Obtain a U.S. EPA ldentification federal regulations only. You should be sure to
Number. contact your state
»>  Use the Uniform Hazardous Waste hazardous waste
Manifest system when shipping hazard- ~ Mmanagement agency
ous waste off-site. for additional help and

»  Select hazardous waste transporters information on state

ca b requirements. Tele-
\;‘1&?“ gi:se U.S. EPA Identification phone numbers for

] state hazardous waste

for no more than 180 days. or 270 days are listed in
if the waste is to be shipped more than Appendix A.
200 miles, without obtaining a hazard-

ous waste storage permit.
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What is a Hazardous Waste?

A waste is any solid. liquid. or contained
gaseous material that you no longer use, and either
recycle, throw away. or storc until you have
enough to treat or dispose of.

As a result of doing business, a company may -

generate wastes that can cause serious problems if
not handled and disposed of carefully. Such wastes
could:

p  cause injury or death; or

p damage or pollute land, air, or water.

These wastes are considered hazardous, and they
are currently regulated by federal and state public
health and environmental safety laws.

There are two ways a waste may be brought
into the hazardous waste regulatory system: list-
ing, and identification through characteristics.

p  Listed wastes. Your waste is considered
hazardous if it appears on any one of
the four lists of hazardous wastes con-
tained in the RCRA regulations. These
wastes have been listed because they ei-
ther exhibit one of the characteristics
described below or contain any number
of toxic constituents that have been
shown to be harmful to health and the
environment. The regulations list over
400 hazardous wastes, including wastes

derived from manu-

facturing processes
and discarded
commercial chemical
products. Many of the
listed hazardous
wastes that you are
likely to generate are
included in Appendix

B of this handbook.

»  Characteristic wastes. Even if a waste
does not appear on one of the EPA
lists, it is considered hazardous if it has
one or more of the following
characteristics:

L.

[t is easily combustible -
or flammable. This is
called an ignitable
waste. Examples are
paint wastes, certain
degreasers, or other
solvents.

It dissolves metals,
other materials, or
burns the skin. This is
called a corrosive waste.
Examples are waste
rust removers, waste
acid or alkaline clean-
ing fluids, and waste
battery acid.

It is umrstable or under-
goes rapid or violent
chemical reaction with
water or other materi-
als. This is called a
reactive waste. Exam-
ples are cyanide plating
wastes, waste bleaches,
and other waste
oxidizers.




TABLE 1

A waste sample is

tested and shows EP

(extraction procedure)

toxicity. Wastes are EP
toxic if an extract from
the waste is tested and
found to contain high
concentrations of heavy
metals (such as mer-

cury. cadmium, or lead)

or ~necific pesticides
that could be released
into the ground water.

Your industry may generate other hazardous
wastes beyond the examples mentioned above. It
is your responsibility to determine whether your
wastes are hazardous. If you need assistance, call
one of the sources of information listed below in
Table 1. A list of the typical hazardous wastes for
your industry is also provided in Table 2.

See Appendix A for a
complete list of EPA
regional offices and
state hazardous waste
management agencies.

While the rules and regulations
for managing hazardous waste
are compler,
help is available.

For more information, call:

Your state hazardous waste manage-
ment agency (See Appendix A)

Your EPA regional office
(See Appendix A)

The RCRA/Superfund Hotline -

1-800-424-9346

(In Washington, D.C.: 382-3000)
» EPA’s Small Business Ombudsman

Hotline - 1-800-368-5888

(In Washington, D.C.: 557-1938)

»  Your national trade association
~or its local chapter

Acutely Hazardous Wastes

Some wastes are considered to be “acutely
hazardous.” These are wastes that EPA has deter-
mined to be so dangerous in small amounts that
they are regulated the same way as are large
amounts of other hazardous wastes. Acutely
hazardous wastes, for example, may be generated
using certain pesticides. They also include dioxin-
containing wastes.

Wastes that appear in Appendix B with an
asterisk (*) have been designated acutely hazard-
ous. If your business generates more than 1 kg
(approximately 2.2 pounds) of acutely hazardous
wastes in a calendar month or stores more than
that amount for any period of time, you are subject
to all of the regulations that apply to generators
that generate more than 1000 kilograms of hazard-
ous waste per calendar month. Contact one of the
sources of information listed in Appendix A for
more information about acutely hazardous wastes.

hdl
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Types of Hazardous
Type of Business Wastes Generated
Building Cleaning and Acids/Bases
Maintenance Soivents
Chemical Manufacturers Acids/Bases

Cyanide Wastes

Heavy Metals/Inorganics
Ignitable Wastes
Reactives

Solvents

Cleaning Agents and Cosmetics Acids/Bases
Heavy Metals/Inorganics
Ignitable Wastes
Pesticides
Solvents

Construction Acids/Bases
‘ Ignitable Wastes
Solvents

Educational and Vocational Acids/Bases

Shops Ignitable Wastes
Pesticides
Reactives
Solvents

Equipment Repair Acids/Bases
Ignitable Wastes
Solvents

Formulators " Acids/Bases
Cyanide Wastes
Heavy Metals/Inorganics
Ignitable Wastes
Pesticides
Reactives
Solvents

Funeral Services Solvents
Formaldehyde

Furniture/Wood Manufacturing Ignitable Wastes
and Reflnishing Solvents

* Additional information on typical waste streams is found in Appendix B of this handbook.

| & |
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Types of Hazardous
Type of Business Wastes Generated
Laboratories Acids/Bases

Heavy Metals/Inorganics
Ignitable Wastes
Reactives

Solvents

Laundries and Dry Cleaners Dry Cleaning Filtration
' Residues
Solvents

Metal Manufacturing Acids/Bases
Cyanide Wastes
Heavy Metals/Inorganics
Ignitable Wastes

Reactives

Solvents

Spent Plating Wastes
Motor Freight Terminals and Acids/Bases
Railroad Transportation Heavy Metals/Inorganics

Ignitable Wastes
Lead-Acid Batteries

Solvents
Other Manufacturing:
1) Textiles Heavy Metals/Inorganics
2) Plastics Solvents
3) Leather
Pesticide End Users and Heavy Metals/Inorganics
Application Services Pesticides
Solvents
Printing and Allied ~ Acids/Bases
Industries Heavy Metals/Inorganics
Ink Sludges
Spent Plating Wastes
Soivents
Vehicle Maintenance Acids/Bases
Heavy Metals/Inorganics
Ignitable Wastes '
Lead-Acid Batteries
Solvents
Wood Preserving Preserving Agents

* Additional information on typical waste streams is found in Appendix B of this handbook.
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Categories of Hazardous Waste

Generators

In March 1986. the federal rules for hazardous
waste management were moditied to bring busi-
nesses that generate small amounts of hazardous
waste into the regulatory system. Previously, these
small quantity generators that generate less than
1000 kilograms (or about 2.200 pounds) of hazard-
ous waste in a calendar month had been exempt
from most hazardous waste regulations.

The 1986 rules set new requirements specifi-
cally for those generators that generate between
100 and 1000 kilograms of hazardous waste in a
calendar month. Consequently, there are three
categories of hazardous waste generators, shown
in Table 3: (1) generators of no more than 100 kilo-
grams/month (also known as conditionally-exempt
small quantity generators): (2) 100 to 1000 kilo-
grams/month (kg/mo) small quantity generators;
and (3) generators of 1000 kilograms or more in a
month.

SITTNLNING TOUR SEMERAIOR STATUS

Determining Your Generator Category

To determine which category of hazardous
waste generator your business falls into—and what
requirements you must meet—you must measure
or “count’ the hazardous wastes your business
generates in a calendar month. In general. you
must add up the weight of all the hazardous wastes
your business generates during a month; the total
weight will determine your generator category.
Table 4 summarizes the kinds of wastes you must
count and wastes you do not count when you
determine your generator status.

When you begin to count your hazardous
wastes each month, it may be confusing at first to.
determine what kinds of hazardous wastes you
generate and how much. If you have questions,
call the EPA RCRA/Superfund Hotline or vour
state hazardous waste management agency listed
in Appendix A.

If you decide to accumulate hazardous waste
until you have collected enough to make transport
to a licensed hazardous waste management facility
more economical, make sure that:

»  You accumuiate no more than 6000 kg
+f hazardous waste in any 180 day
period (270 days are allowed if you must
transport your waste over 200 milesto a
licensed hazardous waste facility) if you
are a 100-1000 kg/mo generator. Other-
wise, you will need to obtain a special
storage permit.

»  Yo6u accumulate no more than 1000 kg
of hazardous waste at any time if
you are a generator of no more than 100
kg/mo.
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! barrel = about 200 kilograms of huzardous waste

which is ubout 55 gallons

e R
Generators of No More
Than 100 kg/mo
If you generate no more

than 100 kilograms (about 220
pounds or 25 gallons) of hazard-
ous waste and no more than | kg
(about 2 pounds) of acutely
hazardous waste in any calendar
month, you are a conditionally-
exempt small quantity generator
and the federal hazardous waste
laws require you to:

» Identify all hazardous waste
you generate.

» Send this waste to a hazard-
ous waste facility, or a
landfill or other facility
approved by the state for
industrial or municipal
wastes.

p» Never accumulate more
than 1000 kg of hazardous
waste on your property. (If
you do, you become subject
to all the requirements
applicable to 100-1000 kg/
mo generators explained in
this handbook.)

100-1000 kg/mo
Generators
If you generate more than

100 and less than 1000 kg (be-

tween 220 and 2,200 pounds or

about 25 to under 300 gailons) of
hazardous waste and no more
than | kg of acutely hazardous

waste in any month, you are a

100-1000 kg/mo generator and

the federal hazardous waste laws

require you to:

» Comply v.ith the 1986 rules
for managing hazardous
waste, including the
accumulation, treatment,
storage, and disposal
requirements described in
this handbook.

O
Generators of 1000 kg/me
or More
If you generate 1000 kg

(about 2,200 pounds or 300 gal-

lons) or more of hazardous

waste, or more than 1 kg of
acutely hazardous waste in any
month, you are a generator of

1000 kg/mo or more and the fed-

eral hazardous waste laws

require you to:

» Comply with all applicable
hazardous waste manage-
ment rules.




Do Count

any (NG TSUR HAZARSOUS WASTE

Dor’t Count

You do count all quantities of
“Listed” and “Characteristic™
hazardous wastes as defined on
page 2 that you:

p Accumulate on-site for
any period of time
prior to subsequent
management.

» Package and transport
off-site.

p Placedirectly in a regulated
on-site treatment or dis-
posal unit.

p Generate as still bottoms or
sludges and remove from
product storage tanks.

You do not have to count wastes that:

>

Are specifically exempted from counting. Examples of these
exempted wastes are:

+ spent lead-acid batteries that will be sent off-site for
reclamation.

« used oil that has not been mixed with hazardous waste.

May be left in the bottom of containers that have been com-
pletely emptied through conventional means, for example, by
pouring or pumping. Containers that held an acute hazardous
waste must be more thoroughly cleaned.

Are left as residue in the bottom of product storage tanks, if the
residue is not removed from the product tank.

You reclaim continuously on-site without storing the waste
prior to reclamation, such as dry cleaning solvents. (You do
have to count any residue removed from the machine as well as
spent cartridge filters.)

You manage in an elementary neutralization unit, a totally
enclosed treatment unit, or a wastewater treatment unit. An
elementary neutralization unit is a regulated tank, container, or
transport vehicle (including ships) which is designed to contain
and neutralize corrosive wastes.

Are discharged directly to a publicly-owned treatment works
(POTW) without being stored or accumulated first. This dis-
charge to a POTW must comply with the Clean Water Act.
POTWs are public utilities, usually owned by the city, county,
or state, that treat industrial and domestic sewage for disposal.

You have already counted once during the calendar month, and
treated on-site or reclaimed in some manner, and used again.
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THE THREE MOST IMPORTANT THINGS YOU
SHOULD KNOW ABOUT OBTAINING YOUR EPA
ID NUMBER

If your business generates more than 100 kg
of hazardous waste in any calendar month. you
will need to obtain a U.S. EPA Identification
Number. Transporters and facilities that store,
treat, or dispose of regulated quantities of hazard-
ous waste must also have U.S. EPA Identification
Numbers. These twelve-character identification
numbers used by EPA and states are part of a na-
tional data base on hazardous waste activities.

To obtain your U.S. EPA Identification
Number:

»  Call or write your state hazardous waste
management agency or EPA regional office (see
Appendix A) and ask for a copy of EPA Form
8700-12, “*Notification of Hazardous Waste Activ-
ity.” You will be sent a booklet containing the two-
page form and instructions for filling it out. Figure
1 provides a sample copy of a completed notifica-
tion form to show you the kind of information
required. (Note: A few states use a form that is
different from the form shown in Figure 1. Your
state will send you the appropriate form to
complete.)

»  Fill in the form with the same kinds of
information shown in the sample form in Figure 1.
This information covers your “installation” (your
business site) and your hazardous wastes. To com-
plete Item X of the form, you need to identify your
hazardous waste by the EPA hazardous waste
number. Appendix B contains some common
waste types generated by small quantity gen-
erators, along with their EPA hazardous waste

- numbers. If you do not understand the informa-

1. Call your state agency or
EPA regional office to get a
notification form.

2. Fill out the form and sign it.

3. Send the form to the hazardous
waste contact listed for
your state.

tion in Appendix B. or if you cannot match your .
wastes with those listed. seek help from one of the

sources listed in Appendix A.

p» Complcte one copy of the form for each
of your plant sites or business locations where you
generate or handle hazardous wastes. Each site or
location will receive its own U.S. EPA Identifica-
tion Number.

»  Make sure your form is filled out com-
pletely and correctly and sign the certification in
Item XI. Send the form to your state hazardous
waste contact. This address is listed in the informa-
tion booklet you received with the form.

This information will be recorded by EPA
and the state, and you will be assigned a U.S. EPA
Identification Number. This number wiil be
unique to the site identified on your form. Use this
number on all hazardous waste shipping papers.

The U.S. EPA Identification Number will
stay with the business site or location. If you move
your business to another location, you must notify
EPA or the state of your new location and submit a
new form. If hazardous waste was previously han-
dled at the new location, and it already has a U.S.
EPA Identification Number, you will be assigned
that number for the site after you have notified
EPA. :




Changing Generator Categories

Under the federal hazardous waste manage-
ment system, you may be regulated under
different rules at different times. depending on the
amount of hazardous waste you generate in a given
month. For example, if in June. you generate 100
kg or less of hazardous waste, you would be a con-
ditionally-exempt small quantity generator for
June. If, in July, your waste totals more than 100
kg but less than 1000 kg, your status changes and
your July wastes would be subject to the require-
ments for 100-1000 kg/mo generators. If in
September you generate 1000 kg or more of
hazardous waste, your September waste would be
subject to all applicable hazardous waste manage-
ment regulations, as would all other hazardous
waste you generated in previous months and
mixed with your September wastes.

If, after counting your wastes, you have
determined that you never generate more than 100
kg/mo of hazardous waste, you need not read the
following chapters. As a conditionally-exempt
small quantity generator, you must:

»  Identify your wastes as hazardous.

» Dispose of them in a hazardous waste
facility, or a landfill or other facility
approved by the State for industrial
or municipal wastes.

»  Never accumulate more than 1000 kg
of hazardous waste at your facility, or
you become subject to all of the
requirements for 100-1000 kg/mo
generators.

If, however, you do generate between 100
and 1000 kg of hazardous waste in a month, the
remainder of this handbook will explain what you
must do to handle your hazardous wastes safely

and legally.

Remember, many
states have different
generator categories
and requirements. If
you have any questions
about your generator
status, call your state
agency (See Appendix
A) for assistance.
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WAIASING A ARDOUS WASTE ON-SITE

THE THREE MOST IMPORTANT THINGS
YOU SHOULD KNOW ABOUT MANAGING
YOUR HAZARDOUS WASTES ON-SITE

1. Comply with storage time, quantity, and handling
requirements for containers and lanks,

2. Obuin a storage, treatment, or disposal permit if you
store, treat, or dispose of your hazardous waste on-site in a manner requiring a permit.

3. Take adequate precautions to prevent accidents, and be
prepared to handle them properly in the event that they do occur.

. . »  Keep containers in good condition,
i’::?a?:t‘:g?‘:‘nz:?:hg:'m kg of handle them carefully, and replace any
hazardous waste on your site for up to 180 days, or leaking ones. .
for up to 270 days if the waste must be shippedtoa P> NOt stqfrg hazardous waste in a con-
treatment, storage, or disposal facility that is tainer if it may cause rupture, leaks,
located over 200 miles away. If you exceed these corrosion, or other failure.
time or quantity limits, you will be considered a Keep containers closed except when
storage facility and you must obtain a storage per- you fill or empty them.
mit (see below) and meet all of the RCRA storage Inspect the container for leaks or corro-
requirements. These time limits on storage are sion every week.
longer than the 90 days allowed generators of 1000 Make sure that if you are storing ignit-
kg/mo or more. You are allowed to store your able or reactive wastes, containers are
waste for as long as 180 or 270 days so that you will placed as far as possible' from your facil-
have time to accumulate enough hazardous waste ity property line to create a buffer zone
to ship it off-site for treatment or disposal . '
economically. » NEVER store wastes in the same con-
You can store hazardous waste in 55-galion tainer that could react together to cause
drums, tanks, or other containers suitable for the fires, leaks, or other releases.
type of waste generated if you follow certaincom- B Make sure that the stored waste is taken

mon sense rules that are meant to protect human
health and the environment, and reduce the likeli-
hood of damages or injuries caused by leaks or
spills of hazardous wastes.

If you store your
hazardous waste in

waste in tanks, you
must follow similar
common sense rules:

off-site or treated on-site within 180 (or
270) days.

If you store your

containers, you must: p Do not store
» Clearly mark each B:[I hazardous waste
container with in a tank if it
the words may cause rup-
“HAZARDOQUS ture, leaks, e
WASTE,” and S corrosion, or iadiney
with the date you N @g otherwise cause
begantocollect | % the tank to fail.
waste in that
container.
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»  Keep atank covered or provide at least
two feet of freeboard (space at the top
of the tank) in uncovered tanks.

p If yourtanks have equipment that allow
the waste to flow into them continu-
ously, provide waste feed cutoff or
bypass systems to stop the flow in case
of problems.

» Inspect any monitoring or gauging sys-
tems on each operating day and inspect
the tanks themselves for leaks or corro-
sion every week.

»  Use the National Fire Protection
Association’s (NFPA) buffer zone
requirements for tanks containing ignit-
able or reactive wastes. These
requirements specify distances consid-
ered as safe buffer zones for various
liquids based on the characteristics of
all combustible and flammable liquids.
Call your local fire department or EPA
regional office (see Appendix A) if you
need help.

p  Make sure that the stored waste is taken
. off-site or treated on-site within 180 (or
270) days.

hommenaneme ]
Troating Hazardous Waste On-Site
You may treat your hazardous wastes on your
site without a special permit providing:
»  You treat the accumulated hazardous
waste within 180 (or 270) days.

»  Youcomply with the container and tank
regulations described above.

»  You take steps to prepare for and pre-
vent accidents as described below.

If you do not meet each of these requirements
and you treat your hazardous wastes on your site,
you must obtain a hazardous waste treatment per-
mit as described below.

e R —

Disposing of Hazardous Waste On-Site

You may not dispose of your hazardous waste
on your site unless you have obtained a disposal
permit as described below. Under certain circum-
stances. it may be legal to dispose of certain types
of hazardous waste on your site without a permit:
Farmers may dispose of their own waste pesticide
provided they triple rinse the empty pesticide con-
tainer and dispose of the pesticide residue on their
own farm in a manner consistent with the instruc-
tions on the pesticide label. Even if you are not a
farmer, you may be allowed to dispose of certain
hazardous wastes by discharging them directly into
your sewer drain. However, this is not considered
good management practice and in many commu-
nities it may be illegal. For more information
concerning wastes which may be disposed of in this
manner, contact your local wastewater or sewage
treatment office or your state hazardous waste
management agency (see Appendix A).

Obtaining a Permit to Store, Treat, or

Dispose of Haxardous Waste On-Site

If you store, treat, or dispose of your hazard-
ous waste on-site in any manner other than those
permissible ones described above, you must obtain
a permit. Obtaining a permit to store, treat, or dis-
pose of your hazardous wastes on your site can be
a costly and time consuming process. The process
is described in Title 40 of the Code of Federal
Regulations (40 CFR) Part 270. To obtain such a
permit you must:

p» Notify EPA or your state of your
hazardous waste activity.

Complete Part A of the permit
application.

Comply with the interim status stan-
dards as described in 40 CFR Part 265.
Complete Part B of the permit
application.

Comply with the standards described in
40 CFR Parts 264 and 266.

vV v v Y




1f you are not sure whether vou need such a
permit, or if you are interested in finding out more
about it, call your state hazardous waste manage-
ment agency or EPA regional office (see
Appendix A) for help.

— S
Preparing for and Preventing Accidents
Whenever you generate hazardous waste and

store it on-site, you must take the precautions and

steps necessary to prevent any sudden or acciden-
tal release to the environment. This means that
you must carefully operate and maintain your
facility to reduce the possibility of fire, explosion,
or release of hazardous waste.

Your facility must have appropriate tvpes of
emergency communication and fire equipment for
the kinds of waste handled at your site. You must
also attempt to make arrangements with local fire,
police, or hospital officials as needed to ensure
that they will be able to respond to any potential
emergencies that could arise. Some of the steps
you may need to take to prepare for emergencies
at your facility include:

p Installing and maintaining emergency
equipment such as an alarm, a tele-
phone or a two-way portable radio, fire
extinguishers (using water, foam, inert
gas, or dry chemicals as appropriate to
your waste type), hoses, automatic
sprinklers, or spray equipment in your
plant so that it is immediately available
to your employees if there is an
emergency. ‘
Providing enough room for emergency
equipment and response teams to get
into any area in your facility in the
event of an emergency. :

Writing to local fire, police, and hos-
pital officials or state or local
emergency response teams explaining
the types of wastes you handle and ask-
ing for their cooperation and assistance
in handling emergency situations.

Planning for Emergencies

A contingency plan is a plan that attempts to
look ahead and prepare for any accidents that
could possibly occur. It can be thought of as a set
of answers to a series of “what if”" questions. For
example: “What if there is a fire in the area where
hazardous waste is stored?"” or “What if I have a
spill of hazardous waste or one of my containers
leaks?” Emergency procedures are the steps you
should follow if you have an emergency, that is, if
one of the “‘contingencies’ or “what ifs"” occurs.
While a specific written contingency plan is not
required, it may be a good idea to make a list of
these questions and answer them on paper. This
also may be helpful in informing your employees
about their responsibilities in the event of an
emergency.

If you have an emergency in your plant:

1. In the event of a fire, call the fire depart-
ment or attempt to extinguish it using the
appropriate type of fire extinguisher.

. In the event of a spill, contain the flow of
hazardous waste to the extent possible and
notify the National Response Center. The
Center operates a 24-hour toll free num-
ber: 800-424-8802, or in Washington,
D.C.: 426-2675. As soon as possible, clean
up the hazardous waste and any contami-
nated materials or soil.

. In the event of a fire, explosion, or other
release, immediately notify the National
Response Center as required by
Superfund regulations. (Superfund is the
law that deals with the cleanup of spills and
leaks of hazardous waste at abandoned
hazardous waste sites.)

Emergency phone numbers and locations of
emergency equipment must be posted near tele-
phones and all employees must know proper waste
handling and emergency procedures. You must ap-
point an employee to act as emergency coordinator

to ensure that emergency procedures are carried




out in the event an emergency arises. The
responsibilities of the emergency coordinator are
generally that he/she be available 24 hours a day
(at the facility or by phone) and know whom to
contact and what steps to follow in an emergency.
For most small businesses, the owner or operator
may already perform these functions. Thus, it is
not intended nor is it likely that you will need to
hire a new employee to fill this role.

It is important to avoid potential risks in this
area. If you have a serious emergency and you
have to call your local fire department or you have
a spill that extends outside your plant or that could
reach surface waters, IMMEDIATELY CALL THE
NATIONAL RESPONSE CENTER (800-424-8802)
AND GIVE THEM THE INFORMATION THEY
ASK FOR. If you didn’t need to call, they will tell
you so. BUT ANYONE WHO WAS SUPPOSED
TO CALL AND DOES NOT IS SUBJECT TO A
$10,000 FINE, A YEAR IN JAIL, OR BOTH. An
owner or manager of a business who fails to report
arelease also may have to pay for the entire cost of
repairing any damage. even if the facility was not
the single or the main cause of the damage.
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CnelING HAZAIDOUS WASTE OFF-SITE

THE THREE MOST IMPORTANT THINGS YOU
SHOULD REMEMBER ABOUT SHIPPING YOUR
HAZARDOUS WASTE OFF-SITE

1. Choose a hauler and facility which have
EPA identification numbers.

2. Package and label your wastes for shipping.
3. Prepare a hazardous waste manifest.

Under federal regulations. if you are a 100-
1000 kg/mo generator, you are allowed to
accumulate your hazardous wastes on your
premises without a permit for up to 180 days (or
270 days if you must ship it more than 200 miles) as
long as you never accumulate more than 6000 kilo-
grams. These limits are set so that a small business
can accumulate enough waste to make shipping
and disposal more economical.

0
Choosing & Hazardous Waste Hauler and
nated Waste Management Fadlity
Carefully choosing a hauler and designating a
waste management facility is important. The
hauler will be handling your wastes beyond your
control while you are still responsible for their
proper management. Similarly, the waste manage-
ment facility will be
the final destination of

choosing a hauler or

your hazardous waste | : s -
designating a facility,

for treatment, storage, 4
check with the follow- :

or disposal. Before
ing sources:

»  Your friends and colleagues in business
who may have used a specific hazardous
waste hauler or designated facility in
the past.

»  Your trade association(s) which may
keep a file on companies that handle
hazardous wastes.

»  Your Better Business Bureau or
Chamber of Commerce to find out if
any complaints have been registered
against a hauler or facility.

»  Your state hazardous waste manage-
ment agency or EPA regional office,
which will be able to tell you whether or
not a company has a U.S. EPA [denti-
fication Number, and may know
whether or not the company has had
any problems.’

After checking these sources, contact the hauler
and designated hazardous waste management
facility directlv to verify that they have U.S. EPA
Identification Numbers, and that they can and will
handle your waste. Also make sure that they have
the necessary permits and insurance. and that the
hauler’s vehicles are in good condition. Checking
sources and choosing a hauler and designated facil-
ity may take some time—try to begin checking well
ahead of the time you will need to ship your waste.
Careful selection is very important.

Preparing Your Hazardous Wastes

for Shipment

When you prepare hazardous wastes for ship-
ment, you must put the wastes in containers
acceptable for transportation and make sure the
containers are properly labeled. Your hauler
should be able to assist you. If you need additional
information, you may wish to consult the require-
ments for packaging and labeling hazardous wastes
found in the Department of Transportation
(DOT) regulations (49 CFR Part 172). To find out
what these requirements are for your wastes, you
should contact your state hazardous waste
management agency for the name and telephone
number of your state transportation agency. Your
state transportation agency, your hauler, or your
designated facility can help you understand the
DOT requirements.

||
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The Uniform Haxardous Waste Manifest

A hazardous waste manifest is a multicopy
shipping document that you must fill out and use
to accompany your hazardous waste shipments.'

The manifest form is designed so that ship-
ments of hazardous waste can be tracked from
their point of generation to their final
destination—the so-called “cradle-to-grave™ sys-
tem. The hazardous waste generator, the hauler,
and the designated facility must each sign this
document and keep a copy. The designated facility
operator also must send a copy back to you, so that
you can be sure that your shipment arrived. You
must keep this copy, which will be signed by the
hauler and designated facility, on file for three
years.

If you do not receive a signed copy from the
designated hazardous waste management facility
within 30 days, it is a good idea for you to find out
why and, if necessary, let the state or EPA know.
REMEMBER: Just because you have shipped the
hazardous waste off your site and it is no longer in
your possession, your liability has not ended. You
are potentially liable under Superfund for any mis-
management of your hazardous waste. The
manifest will help you to track your waste during
shipment and make sure it arrives at the proper
destination.

You can obtain blank copies of the manifest
from several sources. To determine which source
you should use, use this system:

1. If the state to which you are shipping your
waste has its own manifest, use that mani-
fest form. Contact the hazardous waste
management agency of that state (see
Appendix A), your hauler, or the des-
ignated facility you intend to use for
manifest forms.

“There is an exception to this requirement. You may be able
to use a contract recycling agreement instead of a manifest.
For more information about this, contact one of the informa-
tion sources identified in Appendix A.

2. If the state to which you are shipping your
waste does not have its own manifest, use
the manifest of the state in which vour
waste was generated. Contact your hauler
or your state hazardous waste agency for
blank forms.

3. If neither state requires a state-specific
manifest, you may use the “general”
Uniform Hazardous Waste -
Manifest—EPA Form 8700-22. Copies are
available from some haulers and des-
ignated hazardous waste management
facilities, or may be purchased from some.
commercial printers. :

A sample copy of a hazardous waste manifest
has been filled out for you in Figure 2. When you
sign the certification in ITEM 16 you are person-
ally confirming that:

»  The manifest is complete and accurately
describes the shipment.

»  The shipment is ready for transport.

»  You have considered whether, given
your budget, your waste management
arrangements are the best to reduce the
amount and hazardous nature of your
wastes.

States, haulers, recyclers, and designated facilities
may require additional information; check with
them before you prepare a hazardous waste ship-
ment. Your hazardous waste hauler often will be
the best source for packaging and shipping
information and will help in completing the mani-
fest. EPA has also prepared some industry-specific
information to help you in completing the mani-
fest. This industry-specific information is available
from EPA Regional Offices and a number of trade
associations. If you have any trouble obtaining,
filling out, or using the manifest, ask your hauler,
your designated facility operator, or one of the
contacts listed in Appendix A for help.

Federal regulations allow you to haul your
hazardous waste to a designated facility yourself.
You must, however, obtain an EPA transporter
identification number and comply with applicable
DOT requirements for packaging, labeling, mark-

o —
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ing. and placarding your shipment. There are also
financial responsibility and hability requirements
under the Federal Motor Carrier Act, but you may
be exempt from these if you:

1. Use a vehicle with a Gross Vehicle Weight
Rating of less than 10.000 pounds (van or
pick-up truck).

2. Transport your wastes for commerce
within your state in non-bulk shipments
(i.e. containers with capacities of less than
3,500 gallons).

3. Transport hazardous wastes which meet
the “limited quantity exclusion” require-
ments of Section 172.101 of the DOT
regulations.

If you decide to transport your own hazard-
ous wastes, call your state hazardous waste
management agency (See Appendix A) to find out
what state regulations apply to you. Not all states
will allow you to transport your own hazardous
wastes. You should also note that if you have an
accident during transport, you are responsible for
the clean-up.

K 7, ¥
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THE FOUR MOST IMPORTANT THINGS
YOU SHOULD REMEMBER ABOUT
MANAGING YOUR WASTES PROPERLY

el

Reduce the amount of your hazardous waste.
Conduct your own self-inspection.

Cooperate with state and local inspectors.
Call your state hazardous waste management

agency or the U.S. EPA with your questions.

Good hazardous waste management can be
thought of simply as using “"good housekeeping”
practices such as: using and reusing materials as
much as possible; recycling or reclaiming waste;
treating waste to reduce its hazards; or reducing
the amount of waste you generate. To reduce the
amount of waste you generate:

p Do not mix nonhazardous wastes with
hazardous ones. For example, do not
put nonhazardous cleaning agents or
rags in the same container as a hazard-
ous solvent or the entire contents
becomes subject to the hazardous waste
regulations.

»  Avoid mixing several different hazard-
ous wastes. Doing so may make
recycling very difficult, if not impos-
sible, or make disposal more expensive.

»  Avoid spills or leaks of hazardous prod-
ucts. (The materials used to clean up
such spills or leaks also will become
hazardous.)

p  Make sure the original containers of
hazardous products are completely
empty before you throw them away.
Use ALL the product.

»  Avoid using more of a hazardous prod-
uct than you need. For example, use no
more degreasing solvent or pesticide
than you need to do the job. Also, do
not throw away a container with unused
solvent or pesticide in it.

- Reducing your hazardous waste means saving
money on raw materials and reducing the costs to
your business for managing and disposing of your
hazardous wastes.

Another aspect of “‘good housekeeping™ is
cooperating with inspection agencies and using a
visit by an inspector as an opportunity to identify
and correct problems. Accompanying state or
local inspectors on a tour of your facility will
enable you to ask any questions you may have and
receive advice on more effective ways of handling
your hazardous products and wastes. In addition,
guiding the inspectors through your property and
explaining your operations may help them to be
more sensitive to the particular problems or needs
of your business. Inspectors can also serve as a
valuable source of information on recordkeeping.
manifests, and safety requirements specific to your
facility.

The best way to prepare for a visit from an
inspector is to conduct your own self-inspection.
This handbook can serve as a basic guide to
developing a self-inspection checklist. Make sure
you can answer correctly the following questions,
and make sure you have met the requirements
described in the handbook:

E Do you have some documentation on
the AMOUNTS and KINDS of hazard-
ous waste you generate and on how you
determined that they are hazardous?

Do you have a U.S. EPA IDENTI-
FICATION NUMBER?

[l Doyou SHIP waste OFF-SITE? If so,
by which HAULER and to which DES-
IGNATED HAZARDOUS WASTE
MANAGEMENT FACILITY?

Do you have copies of MANIFESTS
used to ship your hazardous waste off-
site? Are they filled out correctly? Have
they been signed by the designated
facility?
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Is your hazardous waste stored in the
PROPER CONTAINERS?

Are the containers properly DATED
and MARKED?

Have you designated an EMERGENCY
COORDINATOR?

Have you posted EMERGENCY
TELEPHONE NUMBERS and the loca-
tion of EMERGENCY EQUIPMENT?
Are vour EMPLOYEES thoroughly
FAMILIAR with proper waste handling
and emergency procedures?

Do you understand when you may need
to contact the NATIONAL RESPONSE

CENTER? .

Remember: If you are still uncertain
about how to handle your hazardous waste, or
have any questions concerning the rules for
100-1000 kg/mo generators. there are several
sources listed in Appendix A that you can
contact for answers. Taking responsibility for
proper handling of hazardous waste will not
only ensure a safer environment and
workplace for everyone, but will save your
business money. So write or call your state
hazardous waste management agency or the
U.S. EPA with your questions today.
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RCRA/Superfund Hotline
1-800-424-9346
(In Washington, D.C.:382-3000)

A2RENDIX A

TAT

-

FOR ASSISTANCE

EPA Small Business Ombudsman
Hotline 1.800-368-3888
(In Washington, D.C.:557-1938)

HAZARDOUS WASTE CONT:

i
-~

National Response Center
1-800-424-8802
(In Washington, D.C.:426-2675)
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U.S. EPA REGIONAL OFFICES

EPA Region |

State Waste Programs Branch

JFK Federal Building

Boston, Massachusetts 02203

(617) 223-3468

Connecticut, Massachusetts, Maine,

New Hampshire, Rhode Island. Vermont

EPA Region Il

Air and Waste Management Division
26 Federal Plaza A

New York, New York 10278

(212) 264-5175

New Jersey, New York, Puerto Rico,
Virgin Islands

EPA Region INI

Waste Management Branch

841 Chestnut Street
Philadelphia, Pennsylvania 19107
(215) 597-9336

Delaware, Maryland, Pennsylvania,
Virginia, West Virginia,
District of Columbia

EPA Region IV

Hazardous Waste Management Division
345 Courtland Street, N.E.

Atlanta, Georgia 30365

(404) 347-3016

Alabama, Florida, Georgia,

Kentucky, Mississippi, North

Carolina, South Carolina, Tennessee

EPA Region V

RCRA Activities

230 South Dearbomn Street
Chicago, Illinois 60604
(312) 353-2000

Illinois, Indiana, Michigan,
Minnesota, Ohio; Wisconsin

EPA Region VI

Air and Hazardous Materials Division
1201 Eim Street

Dallas. Texas 75270

(214) 767-2600

Arkansas, Louisiana, New Mexico,
Oklahoma, Texas

EPA Region VIl

RCRA Branch

726 Minnesota Avenue
Kansas City, Kansas 66101
(913) 236-2800

Iowa, Kansas, Missouri, Nebraska

EPA Region VIII

Waste Management Division (SHWM-ON)
One Denver Place

999 |8th Street, Suite 1300

Denver, Colorado 80202-2413

(303) 293-1502

Colorado, Montana, North Dakota,
South Dakota, Utah, Wyoming

EPA Region IX

Toxics and Waste Management Division
215 Fremont Street

San Francisco, California 94105

(415) 974-7472

Arizona, California, Hawaii,
Nevada, American Samoa, Guam,
Trust Territories of the Pacific

EPA Region X

Waste Management Branch—MS-530
1200 Sixth Avenue

Seattle, Washington 98101

(206) 442-2777

Alaska, Idaho, Oregon, Washington




APPENDIX A

STATE HAZARDOUS WASTE MANAGEMENT AGENCIES

ALABAMA

Alabama Department of
Environmental Management

Land Division

1751 Federal Drive

Montgomery, Alabama 36130

(205) 271-7730

ALASKA

Department of Environmental
Conservation

P.O. Box 0

Juneau, Alaska 99811

Program Manager: (907) 465-2666

Northern Regional Office
(Fairbanks): (907) 452-1714

South-Central Regional Office
(Anchorage): (907) 274-2533

Southeast Regional Office
(Juneau): (907) 789-3151

AMERICAN SAMOA

Environmental Quality Commission
Government of American Samoa
Pago Pago, American Samoa 96799
Overseas Operator

(Commercial Call (684) 663-4116)

ARITONA
Anzona Department of
Health Services
Office of Waste and Water Quality
2005 North Central Avenue
Room 304
Phoenix, Arizona 85004
Hazardous Waste Management:
(602) 255-2211

ARKANSAS

Department of Pollution Control
and Ecology

Hazardous Waste Division

P.O. Box 9583

8001 National Drive

Little Rock, Arkansas 72219

(501) 562-7444

ZALIFORNIA

Department of Health Services
Toxic Substances Control Division
714 P Street, Room 1253
Sacramento. California 95814
(916) 324-1826

State Water Resources Control Board

Division of Water Quality
P.O. Box 100

Sacramento, California 95801
(916) 322-2867

COLORADO

Colorado Department of Health
Waste Management Division
4210 E. 11th Avenue

Denver, Colorado 80220

(303) 320-8333 Ext. 4364

CONNECTICUT

Department of Environmental
Protection

Hazardous Waste Management
Section

State Office Building

165 Capitol Avenue

Hartford, Connecticut 06106

(203) S66-8843, 8844

Connecticut Resource Recovery
Authority

179 Allyn Street, Suite 603

Professional Building

Hartford, Connecticut 06103

(203) 549-6390

DELAWARE

Department of Natural Resources
and Environmental Control

Waste Management Section

P.O. Box 1401

Dover, Delaware 19903

(302) 736-4781

DISTRICT OF COLUMBIA

Department of Consumer and
Regulatory Affairs

Pesticides and Hazardous Waste
Materials Division

Room 114

5010 Overlook Avenue, S.W.

Washington, D.C. 20032

(202) 767-8414

FLORIDA

Department of Environmental
Regulation

Solid and Hazardous Waste Section

Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32301

RE: SQG's

(904) 488-0300

GEORGIA

Georgia Environmental Protection
Division

Hazardous Waste Management
Program

Land Protection Branch

Floyd Towers East, Suite 1154

205 Butler Street, S.E.

Atlanta, Georgia 30334

(404) 656-2833

Toll Free: (800) 334-2373

GUAM

Guam Environmental Protection
Agency

P.O. Box 2999

Agana, Guam 96910

Overseas Operator

(Commercial Call (671) 646-7579)

HAWAN

Department of Health
Environmental Health Division
P.O. Box 3378

Honolulu, Hawaii 96801

(808) 548-4383




IDANO

Department of Health and Welfare
Bureau of Hazardous Materials
450 West State Street

Boise, Idaho 83720

(208) 334-5879

ILLINOIS :
Environmental Protection Agency
Division of Land Pollution Control
2200 Churchill Road, #24
Springfield. Illinois 62706

(217) 782-6761

INDIANA

Department of Environmental
Management

Office of Solid and Hazardous Waste

105 South Meridian

Indianapolis. Indiana 46225

{317) 232-4535

IOWA

U.S. EPA Region V11

Hazardous Materials Branch

726 Minnesota Avenue

Kansas City, Kansas 66101

(913) 236-2888

fowa RCRA Toll Free:
(800) 223-0425

KANSAS

Department of Health and
Environment

Bureau of Waste Management

Forbes Field. Building 321

Topeka, Kansas 66620

(913) 862-9360 Ext. 292

KENTUCKY

Natural Resources and
Environmental Protection Cabinet

Division of Waste Management

18 Reilly Road

Frankfort, Kentucky 40601

(502) 564-6716

A22ENOLX A

LOUISIANA

Depariment of Environmental
Qualuy

Hazardous Waste Division

P.O. Box 44307

Baton Rouge. Louisiana 70804

(504) 342-1227

MAINE

Department of Environmental
Protection

Bureau of Oil and Hazardous
Materials Control

State House Station #17

Augusta, Maine 04333

(207) 289-2651

MARYLAND

Department of Health and Mental
Hygiene

Maryland Waste Management
Administration

Office of Environmental Programs

201 West Preston Street, Room A3

Baltimore, Maryland 21201

(301) 225-5709

MASSACHUSETTS

Department of Environmental
Quality Engineering

Division of Solid and Hazardous
Waste

One Winter Street, Sth Floor

Boston, Massachusetts 02108

(617) 292-5589

{617) 292-5851

MICHIGAN

Michigan Department of Natural
Resources

Hazardous Waste Division

Waste Evaluation Unit

Box 30028

Lansing, Michigan 48909

{517) 373-2730

MINNISOTA

Pollution Control Agency

Solid and Hazardous Waste Division
1935 West County Road, B-2
Roseville, Minnesota 55113

(612) 296-7282

MiSSISSIPPI

Department of Natural Resources

Division of Solid and Hazardous
Waste Management

P.O. Box 10385

Jackson, Mississippi 39209

{601) 961-5062

MISSOURI

Department of Natural Resources
Waste Management Program
P.O. Box 176

Jefferson City, Missouri 63102
(314) 751-3176

Missouri Hotline:

(800) 334-6946

MONTANA

Department of Health and
Environmental Sciences

solid and Hazardous Waste Bureau

Cogswell Building, Room B-201

Helena, Montana 59620

(406) 444-2821

NEBRASKA

Department of Environmental
Control

Hazardous Waste Management
Section

P.O. Box 94877

State House Station

Lincoln, Nebraska 68509

(402) 471-2186

NEVADA

Division of Environmental Protection
Waste Management Program

Capitol Complex

Carson City, Nevada 89710

(702) 885-4670

NEW HAMPSHIRE

Department of Health and Human
Services

Division of Public Health Services

Office of Waste Management

Health and Welfare Building

Hazen Drive

Concord, New Hampshire 03301-6527

(603) 271-4608
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NEW JERSEY

Department of Environmental
Protection

Division of Waste Management

32 East Hanover Street, CN-028

Trenton. New Jersey 08625

Hazardous Waste Advisement
Program: (609} 292-8341

HEW MEXICO

Environmental Improvement
Division

Ground Water and Hazardous
Waste Bureau

Hazardous Waste Section

P.0O. Box 968

Santa Fe, New Mexico 87504-0568

(505) 827-2922

NEW YORK

Department of Environmental
Conservation

Bureau of Hazardous Waste
Operations

50 Wolf Road, Room 209

Albany, New York 12233

(518)457-0530

SQG Hotline: (800) 631-0666

NORTH CAROLINA

Department of Human Resources

Solid and Hazardous Waste
Management Branch

P.O. Box 2091

Raleigh, North Carolina 27602

(919) 7332178

NORTH DAKOTA

Department of Health

Division of Hazardous Waste
Management and Special Studies

1200 Missouri Avenue

Bismarck, North Dakota 58502-5520

(701) 224-2366

\PPEINDIX A

HORTHERMN MARIANA ISLANDS,

COMMONWEALTH OF

Department of Environmental and
Health Services

Division of Environmental Quality

P.O. Box 1304

Saipan. Commonwealth of
Mariana Islands 9659350

C- erseas call (670) 234-6984

OHio0

Ohio EPA ,

Division of Solid and Hazardous
Waste Manage nent

361 East Broad Street

Columbus, Ohio 43266-0558

(614) 466-7220

OKLAHOMA

Waste Management Service

Oklahoma State Department of
Health

P.O. Box 53551

Oklahoma City, Oklahoma 73152

(405) 271-5338

OREGON

Hazardous and Solid Waste Division
P.O. Box 1760

Portland, Oregon 97207

(503) 229-6534

Toll Free: (800) 452-4011

PENNSYLVANIA

Bureau of Waste Managemert
Division of Compliance Monitoring
P.O. Box 2063

Harrisburg, Pennsylvania 17120*
(717) 787-6239

PUERTO RICO

Environmental Quality Board

P.O. Box 11488

Santurce, Puerto Rico 00910-1488
(809) 723-8184

EPA Region I

Air and Waste Management Division
26 Federal Plaza

New York, New York 10278

(212) 264-5175

RNODE ISLAND

Department of Environmental
Management

Division of Air and Hazardous
Materials

Room 204, Cannon Building

75 Davis Street

Providence, Rhode Island 02903

(401) 277-2797

SOUTH CAROLINA

Department of Health and
Environmental Control

Bureau of Solid and Hazardous
Waste Management

2600 Bull Street

Columbia, South Carolina 29201

(803) 734-5200

SOUTH DAKOTA

Department of Water and Natural
Resources

Office of Air Quality and Solid Waste

Foss Building, Room 217

Pierre, South Dakota 57501

(605) 773-3153

TENNESSER

Division of Solid Waste Management

Tennessee Department of Public
Health

701 Broadway

Nashville, Tennessee 37219-5403

(615) 741-3424

TEXAS

Texas Water Commission
Hazardous and Solid Waste Division
Attn: Program Support Section
1700 North Congress

Austin, Texas 78711

(512) 463-7761

UTAN

Department of Health

Bureau of Solid and Hazardous
Waste Management

P.O. Box 16700

Salt Lake City, Utah 84116-0700

(801) 538-6170




YERMONT

Agency of Environmental
Conservation

103 South Main Street

Waterbury. Vermont 03676

(802) 244-8702

VIRGIN ISLANDS

Depariment of Conservation and
Cultural Affairs

P.O. Box 4399

Charfotte Amalie, St. Thomas

Virgin Islands 00801

(809) 774-3320

EPA Region II

Air and Waste Management Division

26 Federal Plaza

New York, New York 10278

{212) 264-5175

VIRGINIA

Department of Health

Division of Solid and Hazardous
Waste Management

Monroe Building. 11th Floor

101 North 14th Street

Richmond, Virginia 23219

(804) 225-2667

Hazardous Waste Hotline:

{(800) 552-2075

WASHINGTON

Department of Ecology

Solid and Hazardous Waste Program
Mail Stop PV-11

Olympia, Washington 98504-8711
(206) 459-6322

In-State: 1-800-633-7585

WEST VIRGINIA

Division of Water Resources

Solid and Hazardous Waste/
Ground Water Branch

1201 Greenbrier Street

Charleston, West Virginia 25311

\PRPENDIX A

WISCONSIN

Department of Natural Resources
Bureau of Solid Waste Management
P.O. Box 7921

Madison, Wisconsin 53707

(6U8) 266-1327

WYOMING

Department of Environmental Quality

Solid Waste Management Program

122 West 25th Street

Cheyenne, Wyoming 82002

(307) 777-7752

EPA Region VIt

Waste Management Division
(8HWM-ON)

One Denver Place

999 18th Street

Suite 1300

Denver, Colorado 80202-2413

{303) 293-1502
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APPENDIX B

description of ignitable wastes, see 40 CFR 261 .21,
Characteristic of ignitability). Examples are spent
solvents (see also solvents), solvent still bottoms,
ignitable paint wastes (paint removers. brush
cleaners and stripping agents), epoxy resins and
adhesives (epoxies, rubber cements and marine
glues), and waste inks containing flammable sol-
vents. Unless otherwise specified, all ignitabie
wastes have the EPA Hazardous Waste Number of

Doo1. o
Some commonly used ignitable compounds

are:

Acetone F003
Benzene F005
n-Butyl Alcohol F003
Chlorobenzene F002!
Cyclohexanone F003
Ethyl Acetate F003
Ethylbenzene F003
Ethyl Ether F003
Ethylene Dichloride D001
Methanol F003
Methyl Isobutyl Ketone F003
Petroleumn Distillates D001
Xylene F003

Ink Sludges Containing

Chromivm and Lead:

This includes solvent washes and sludges,
caustic washes and sludges, or water washes and
sludges from cleaning tubs and equipment used in
the formulation of ink from pigments, driers,
soaps, and stabilizers containing chromium and
lead. All ink sludges have the EPA Hazardous
Waste Number K086.

!Chlorobenzene is listed by EPA as a hazardous waste due to
its toxicity and has been assigned EPA Hazardous Waste
Number FOOZ. It has a flashpoint, however, of less than 140°F
and is therefore included here as an ignitable waste,

Lead-Acid Batteries:

Used lead-acid batteries should be reported
on the notification form only if they are not re-
cycled. Used lead-acid batteries that are recycled
do not need to be counted in determining the
quantity of waste that you generate per month. nor
do they require a hazardous waste manifest when
shipped off your premises. (Note: Special require-
ments do apply if you recycle your batteries on
your own premises—see 40 CFR Part 266.)

Lead Dross D008
Spent Acids D002
Lead-Acid Batteries D008
e S

Pesticides:

The pesticides listed below are hazardous.
Wastes marked with an asterisk (*) have been des-
ignated acutely hazardous. For a more complete
listing, see 40 CFR 261.32 and 261.33 for specific
listed pesticides, and other wastes, wastewaters,
sludges, and by-products from pesticide for-
mulators. (Note that while many of these
pesticides are no longer in common use, they are
included here for those cases where they may be
found in storage.)

* Aldicarb Po70
*Aldrin P004
Amitrole uo11
* Arsenic Pentoxide Po11
* Arsenic Trioxide PO12
Cacodylic Acid U136
Carbamic Acid, Methylnitroso-,

Ethyl Ester U178
Chlordane uo3eé
* Copper Cyanides P029
1,2-Dibromo-3-chloropropane U066
1,2-Dichloropropane U083
1,3-Dichloropropene uos4
2,4-Dichlorophenoxy Acetic Acid U240
DDT U061
*Dieldrin P037
Dimethylcarbamoyl Chloride uo97

| %%}
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Pestiades (Continued):

* Dinitrocresol P047
*Dinoseb P020
Disodium Monomethanearsenate ‘D004
* Disulfoton P039
* Endosulfan POSO
* Endrin POS1
Ethylmercuric Chloride D009
* Famphur Po97
* Heptachior P059
Hexachlorobenzene U127
Kepone U142
Lindane U129
2-Methoxy Mercuric Chloride D009
Methoxychlor D014
*Methyl Parathion PO71
Monosodium Methanearsenate D004
*Nicotine P07S
* Parathion PO89
Pentachloronitrobenzene U18s
Pentachlorophenol U242
Phenylmercuric Acetate D009
* Phorate P094
*Strychnine P108
2,4,5-Trichlorophenoxy

Acetic Acid U232
2-(2.4,5-Trichlorophenoxy)-

Propionic Acid U233
*Thallium Sulfate P11§
Thiram U244
*Toxaphene P123
Warfarin U248

Reactives:

Reactive wastes include reactive materials or
mixtures which are unstable, react violently with
or form explosive mixtures with water, generate

-toxic gases or vapors when mixed with water (or
when exposed to pH conditions between 2 and
12.5 in the case of cyanide or sulfide bearing
wastes), or are capable of detonation or explosive
reaction when heated or subjected to shock (for a
complete description of reactive wastes, see 40
CFR 261.23, Characteristic of reactivity). Unless

APPENDIX 3

otherwise specified, all reactive wastes have the
EPA Hazardous Waste Number D003. The follow-
ing materials are commonly considered to be
reactive:

Acetyl Chloride Ofganic Peroxides

Chromic Acid Perchlorates
Cyanides Permanganates
Hypochlorites Sulfides

Spent Plating and

Cyanide Wastes:

Spent plating wastes contain cleaning solu-
tions and plating solutions with caustics, solvents,
heavy metals, and cyanides. Cyanide wastes may
also be generated from heat treatment operations,
pigment production, and manufacturing of anti-
caking agents. Plating wastes are generally
Hazardous Waste Numbers F006-F009, with F007-
FO009 containing cyanide. Cyanide heat treating
wastes are generally Hazardous Waste Numbers
F010-F012. See 40 CFR 261.32 for a more com-
plete description of plating wastes.

Wood Preserving Agents:

The wastewater treatment sludges from
wastewater treatment operations are considered
hazardous (EPA Hazardous Waste Number
K001—bottom sediment sludges from the treat-
ment of wastewater processes that use creosote
and pentachtorophenol). In addition, unless other-
wise indicated, specific wood preserving
compounds are:

Chromated Copper Arsenate D004
Creosote Uost
Pentachlorophenol F027




NOTE: This handbook was intended to avoid the
need for you to obtain, read. and understand the
actual regulatory requirements for small quantity
generators contained in the Code of Federal
Regulations (CFR). However, if you wish to
obtain a copy of the actual reguiations, you may
do so by requesting a copy of the March 24, 1986
Federal Register from one of the sources in
Appendix A. The requirements for small quantity
generators are contained in Parts 261 and 262 of
the hazardous waste regulations.
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Tha following pages list directory identification
numbers lor each ol these lacilities

AN 8

Number of Facilities Managing
Metals Wastes

by State
0
2
0 6 12
8
1 18
0 21
1mi7 :
2 7 . 1
6 6
2 6
g 56
20 '
3

Puerto Rico - 2
Total number of facilities: 250
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Facilities Managing Metal Wastes

ALABAMA
Northern Alabama
AL002 Ashland Chemicai Co Birmingham
ALOO3 CWM-Emelle Emelle
ALOOSILCO Inc ) Leeds
AL006 M & M Chemical & Equipment Co., Inc. Reece City
Southern and Eastern Alabama
ALO11 Sanders Lead Company Inc Troy
ARIZONA
Southern Arizona
AZ001 Buds Qil Serv Inc Phoenix
AZ002 CWM-Phoenix Phoenix
AZ003 Environmental Waste Entpr inc Eloy |
AZ005 Worid Resources Company Phdenix
ARKANSAS
Southern Arkansas
AR003 Lion Qii Company E! Dorado
Northern and Central Arkansas
AR004 National Bumper Exchange West Memphis
CALIFORNIA
Los Angelas Region
CAQ009 Grost & Overton, inc. Long Beach
CAQ14 GNB, inc. Los Angeles
CAQ27 IT Transportation Corp Wilmington Wilmington
CAQ29 Norris Industries Inc Los Angeles
CAQ31 Omega Chemical Corp Whittier
CAQ032 Qrange County Chemical Corp. Santa Ana
CAQ35 Quemetco, Inc. City of Industry
CA045 Southern California Chemical Co Inc Santa Fe Springs
CA047 Turco Products, inc. Carson
Southern Calltornia
CAQO1 glpgmpdate Technologies |l Chula Vista
- CAQ21 IT Corp_Imperial Facil Westmoriand
CAO033 Pacific Treatment Corp San Diego
South Central California
CAQ08 Casmalia Resources Casmalia
CA010 CWM-Kettleman City Kettleman City
CAQ13 General Portland In¢ Systech Corp Lebec
CAQ26 IT Transportation Corp Taft Facility Taft
San Francisco Reglon
CAQ04 Bay Area Environmental Inc Richmond
CAQ17 imperial West Chemical Company Artioch
CAQ18 IT Corp Amorco Facility Martinez
CAQ19 IT Corp Baker Facility Martinez
CAQ20 IT Corp Benicia Fac Benicia
CA022 IT Comp No Ca. Services Martinez
133
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CAQ23 IT Comp Qil Rﬂarocess Facility Martinez
CA025 IT Corp Vine Hill Martinez
North Central and Northeast Callfornia
CA008 Chemwest Industries inc ) Cloverdale
CA024 IT Comp San Jose Transter Facility San Jose
CA044 Solvent Service Inc San Jose
CONNECTICUT
Statewide
CT001 American Chemical & Refining Company Waterbury
CT002 Cecos International Inc Bristol
CT003 City of Danbury Danbury
CT004 Connecticut Trmt Corp Bristol
CT00S East Coast Environmental Serv Corp New Haven
CT006 Envirite Corporation Thomaston
CT007 Environmental Waste Resources, Inc. Waterbury
CT008 Handy & Harman Fairtield Pit Fairfield
CT010 MacDermid Inc. Waterbury
CT011 MacDermid Inc. Waterbury
CT012 Porters Grove Metal Recovery Co Bndgce;port
CT013 Printing Developments Inc East Granby
FLORIDA
Southern Florida
FL001 Ashiand Chemical Co Tampa
FLOO3 CWM inc Pompano Beach
FLOO7 Porters Grove Metal Recovery S. E. Lake?and
GEORGIA
Northern Georgla
GAQ03 Ashiand Chemical Co Doraville
GAQ04 Chemical Products Corp Cartersville
GAQ0S IMC Augusta
GAOQ15 Solidtek Inc. Systems Inc Morrow
GAO016 Trichem Company Atlanta
Southern Georgla
GAOQ06 International Minerals & Chemical Corp Americus
HAWAI|
Statewlde
HI001 Unitek Environmental Services Inc Ewa Beach
IDAHO
Statewide
ID001 Envirosate Services of Idahe Inc Grand View
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Facllities Managing Metai Wastes

ILLINOIS
Northeast lllinols
IL002 American Waste Processing Ltd Maywood
ILO07 Cecos International tnclBFiqnd of lit Zion
ILO08 Chem-Clear inc Chicago
ILO10 CWM-CID Calumet City
ILQ12 CWM-SCA Chicago-Chemical Services Inc. Chicago
IL013 Envirite Corporation ) Harvey
1L023 Northrop Carp Defense Systems Div Rolling Meadows
ILO25 Petrochem Services, Inc. Lemont
Northwest and East Cantral lilinois
1L024 Peoria Disposal Co Peoria
Wast Central and Southern ililnols
IL011 CWM-Sauget Sauget
ILO35 United Ind Syndicate Air Tex Prod Dv Fairfield
INDIANA
Northern Indlana
~ IN0O3 Ashland Chemical Co Indianapolis
INOQS CWM-Adams Center Landfill Fort Wayne
INQQ8 Four County Ldil Rochester
INQO9 1 J Recycling Fort Wayne
INO10 ILWD Inc Indianapolis
INO13 Quemetco, Inc. Indianapolis
INO20 Staufter Chemical Co Hammond -
IOWA
Central lowa
IA004 Saisbury Laboratories Charles City
KANSAS
Eastern Kansas
KS004 Deffenbaugh Disposal Service Shawnee
Western and Southern Kansas
KS002 Conservation Services, inc. Wichita
KENTUCKY
North Central Kentucky
KY003 Custom Industrial Services Inc Shelbyville
KY005 Kyana Qil, Inc Louisville
Eastern Kentucky
KY002 Ashland Chemicai Co -1 C & S Division Catlettsburg
KY008 M & T Chemicals, Inc. Carroliton
Western and South Central Kentucky
KY012 Pennwalt Comp Calvert City

Appendix 2-3
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Facilitles Managing Metal Wastes

LOUISIANA
Southern Loulsiana
LAQO1 Cecos International inc Westlake
LAQO3 CWM-Carlyss . Carlyss
LAQQ4 Rollins Environmental Services in¢ Baton Rouge
LAGOS Roliins Environmental Services of LA inc Piaquemine
MARYLAND
DC and Maryland Metro Area
MD003 GSX Services Inc Laurel
Near District of Colombia
MD0O01 Capital Assay Labs Ltd. Baltimore
MD002 Chem-Clear inc of Battimore Baltimore
MASSACHUSETTS
Western and Northeast Massachusetis
MAQG2 Clean Harbors of Natick Inc. Natick
MAQO5 Geochem D/B/A Jet-Line of Lowell Lowell
MAQQ7 Matheson Gas Products inc Gloucester
MAQOQ8 North East Seivents Cormp Lawrence
Southeast Massachusatts
MAQQ1 Clean Harbors of Braintree, Inc Braintree
MAQ04 Generai Metal Finishing Co Inc Attieboro
MICHIGAN
Eastern Michigan
MI002 Chem-Met Services Inc Wyandotte
MIQ06 Environmental Waste Control Inc Inkster
MIG11 Michigan Disposal Inc (WPF) Belleville
MI012 Neison industrial Services etroi
Mi014 Petro-Chem Processing Inc Detroit
MI020 Waste Acid Service Inc Detroit
Mi021 Wayne Disposal, Inc. Site #2 Belleville
Northern and Western Michigan
Mi018 Tricil Environmental Services, inc. Muskegon Heights
MINNESOTA
Eastern Minnesota
MNQO2 Federal-Hoffman, Inc. Ancka
MNOOS North Star Steel Co St Paul
MISSISSIPPI
Southern Misslissippi
MS001 Ashland Chemical Co Jackson
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Facllities Managing Metal Wastes

MISSQURI
Eastern Missouri
MQ001 Ashland Chemical Co St Louis
MO002 B. H. S., inc Wright City
MO003 Conservauon Chemical Co St Louis
Waestern Missouri
MQO008 Rectamare Enterprises Kansas City
MOO009 Reclamare Enterprises Plant #2 Kansas City
MO0 14 Solvent Recovery Corporation Kansas City
Cantral Missourl
MQO010 Resource Recovery Center Columbia
MONTANA
Statewide
MT001 Burington Northemn Somers Tie Plant Somers
NEVADA
Statewide
NV001 US Ecoiegy Inc Chem Sits Beatty
NEW HAMPSHIRE
Statewide
NH001 Coating Systems inc Nashua
NEW JERSEY
Northern New Jersay
NJ0OO1 Advanced Env Tech rp Flanders
NJ004 CWM- CA Newark-Chemical Services Inc. Newark
NJOQ7 Emergenc&l’echmcal Services Corp Vemon
NJO10 G ration Alifton
NJO1 4 OMI lmemationai Comp Nutley
NJO15 Pass Recov ‘cg Systems inc Clifton
NJ016 Perk Chem mpany, Inc Elizabeth
NJO17 Pittsburg Metal & E::rmpmem Co. Jersey City
NJO18 Plasti-Clad Metal Products Inc. Wail
NJ021 8 & W Waste, inc South Keamy
NJ024 Spectrasery Inc. Kearny
NJ026 Vanguard Research Associates inc South Plainfield
Southern New Jersey
NJ008 Dupont E | De Nemours, Chambers Works Deepwater
NEW YORK
New York City Region
NY016 Revere Smeiting and Refining Corp Middletown
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Facllities Managing Metal Wastes

Long Island Reglon

NY003 Chemical Management Farmingdale
NYQ04 Chemical Pollution Controi Bay Shore
NYQ05 Chemical Waste Disposal Astoria
NY008 General Waste Qil Co. Inc Wyandanch
NY014 Radiac Research Brookiyn
Eastern New York
NYO011 Lehigh Portland Cement Co Cementon
Central New York
NY008 Haz-O-Waste Corporation Wampsvilie
Waestern New York
NY0Q1 BDT, Inc. Clarence
NYQ02 Cecos international inc Niagara Falls
NYO007 Frontier Chemical Waste Process, Inc. Niagara Falls
NY017 SCA Chemical Model City
NORTH CAROLINA
Northcentral and Northeast N. Carolina
NC001 Ashland Chemical Co Greensboro
NCOQ03 Ashiand Chemical Co Raleigh
NC006 GSX Services Inc Reidsville
Western and Southern North Carolina
NCO002 Ashiand Chemical Co Charlotte
NC004 Caldweil Systems Inc o Lenoir
NCO007 Lithium Corp of America Chemical Plit Bessemer City
CHIO .
Northwest and East Cantrai QOhio
QHOO05 Ashland Chemical Co Columbus
OHO016 CWM-Vickery Vickery
QHO23 F E | Landfarming Site 2 Qregon
QH024 Fondessx_Eme rises Inc Oregon
QHQ27 General Tire & Rubber Co Toledo
OHO042 Tricil Environmental Services, Inc. Hillarg
Northeast Ohlo
QHO01 Alchem-Tron Inc Clevelanct
QHO02 Alchem-Tron In¢c Cleveland
QHOO03 Ashiand Chemical Co Akron
QHO10 Chem-Clear Inc Cleveland
QHO17 Deihi Industrial Products Mc Donaid
QHO18 Dupont E | De Nemours & Co Cleveland
OM019 Envirite Corporation anton
QH022 Erieway Pollution Control Inc Bedford
QHO32 Master Metals inc Cleveland
OM041 Samsel Service Co Cleveland
Southern and West Central Ohlo
QHO06 Ashiand Chemical Co Evendale
QH008 Cecos international Inc Cincinnati
QHOQ9 Cecos International In¢ Williamsburg
QHO20 Environmental Enterprises ;ncor‘: Cincinnati
OHO026 General Portiand inc Pauiding Plant Pauiding ;
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Facilities Managing Metal Wastes

OKLAHOMA
Western Oklahoma
QK001 Ashland Chemical Mklahoma Cit
OKaos Uspal- —hemical Co Waynoka
Eastern Oklahoma
OKO003 Eagle Picher Industries Inc EOM Dept Quapaw
OREGON
Statewide
OR002 CWM-Chem-Security Systems Inc Arlington
PENNSYLVANIA
Southwest Pennsylivania
PARO1 AM O Poliution Svees Inc Canonsburg
PAQQ2 Ashiand Chemical Co Freedom
PAQ192 Mill Service inc Buiger
PAD20 Mill Service Inc Yukon PRt Yukon
Northwast Pennsyivania
PAQ13 Intemnational Mietals Reclamation Co, Inc. Eliwood City
Central Pennsylvania
PAQO9 Envirite Corporation York
PAQ10 Hartey-Davidson Motor Co. Inc. York
PAQ11 Industrial Solvents and Chemical Co. York Haven
PAQ12 Industrial Waste Hemoval Inc Lewisberry
PAQ15 Keystone Chemical Co. Giradville
PAQ28 WRC Processing Company Pottsville
Northeast Pennsyivania
PAQ22 New Jersey Zinc Company Paimerton
Southeast Pennsyivania
PAQO4 C & D Power Systems, Inc Aonshohocken
PAQQS Chem-Clear Inc Chester
PAQQ7 Delaware Container Co Inc Coatsville
PAQO8 East Penn Manutacturing Co Inc Lyon Station
PAQ17 Marcus Hook Processing Inc arcus Hook
PAQ27 Waste Conversion Inc. Hatfield
PUERTO RICO
All
PROQ2 Proteco . Penueias
PR004 Therme King Caribbean inc. Ciales
RHODE ISLAND
Statewlde
RI001 Boliden Metech Inc Mapleville
RIQQ3 Fort Barton Holdings Inc Warwick
RI004 Intemational Depaository Inc. North Kingstown
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Facllities Managing Metal Wastes

RI005 Narragansett Improvement Compan Providence
RI006 Northiand Chem?cal Company pany Providence
SOUTH CAROQLINA
Statewide
SC001 Ashiand Chemical Co Greenville
SCo02 CP Chemicals inc Sumter
SC003 Groce Laboratories Greer 018003
SC004 GSX Services of South Carolina, Inc. Pinewood § ihl-ott
SC005 GSX Thermal Oxidation Corp (ABCO Ind) Roebuck
SC008 Stablex South Caroiina Inc Rock Hill
TENNESSEE
Eastern Tannessee and Nashvlile Area
TNO002 Diversified Sys., Inc. Storage Fac. Athens
TNOOS GSX Services Inc Greenbrier
TNQ08 Tricil Environmental Services, Inc. Antioch
TNQOS Yale Securtty Inc. {Scovill) Lenoir City
Wastern Tennessee
TNOO3 Earth Industrial Waste Management Millington
TNOO6 Industrial Liquids Recycling inc Mt Pleasam
TEXAS
Northeast Texas
TX002 Ashiand Chemical Co - Garland
TX012 Gibraltar Chemical Resources Winona
TX013 GNB Battenes, Inc. Frisco
Eastcentral Texas
TX001 Ashiand Chemical Co Houston
TX006 CWM-Port Arthur Port Arthur
TX008 Diamond Shamrock Chemicals Company Deer Park
TX009 Disposal Systems Inc-Deer Park Facil Deer Park
TX010 Eitex Chemical & SLr:Eply Company Houston
TX011 Empak inc Deer Pa Deer Park
TX014 Gult Coast Waste Disposal Authority Texas City
TX018 Malone Service Company Texas Ci
TX020 Qlin Corporation Beaumon
TX021 Paktank Guif Coast in¢c Deer Park Deer Park
TX023 Petro Processors, Inc. San Leon
TX024 Rolling Environmental Services of TX inc Deer Park
TX028 Torque Petroleum Products San Leon
Southern Texas
TX005 CWM-Comus Christi Corpus Christi
TX026 Standard?n%qstries Seur{"> Antonio
TX027 Texas Ecologists Inc Robstown
Western Texas
TX003 Cecos International inc Odessa
UTAH
Statewide
110
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UT001 Ekotek Inc . Salt Lake City
UT003 USPCI Grassy Mt. Facility Knowles
VIRGINIA
Southwest Virginla
VAQ01 Ashland Chemical Co Roanoke
WASHINGTON
Western and Central Washington
WAQ01 Chemical Processors Inc Seattle
WAQ02 Chemical Processors inc Seattle
WAQQ3 Chemical Processors Inc Tacoma
WAQQ4 Crosby & Overton, Inc. Plant 2 Kent
WAQQS5 Mc Clary Columbia Corp Washougal
WAOQ06 Northwest Enviroservice Inc. Seattle
WEST VIRGINIA
North W. Virgina
WV(02 Weirton Steel Corp Weirton
WISCONSIN
Southern Wisconsin
WIQQ1 a-Tech, Inc. Port Washington
WI006 CWM-Menomones Falis Menomonee Falls
WIQ09 Milwaukee Soivents & Chemicals Corp Menomonee Falls
WI011 Printing Developments Inc Racine
Northern and Cantral Wisconsin
WI002 Ashland Chemical Co Menasha
WI013 Zimpro inc Rothschild
111
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DISPOSAL OF LEAD-BASED PAINT AS HAZARDOUS WASTE
RCRA - Resource Conservation and Recovery Act

RCRA, AS AMENDED BY:
- Solid Waste Disposal Act Amendments of 1980
- Hazardous and Solid Waste Amendments of 1984

RELATED, BUT NOT RCRA:
- Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA or "Superfund”)
HAZARDOUS WASTE REGULATION REFERENCES
- 40CFRParts 261-265
- Georgia Rules for Hazardous Waste, Chapter 391-3-11

GENERATOR PROCESS SUMMARY

1) Characterize waste streams

2) Hazardousornon-hazardous?

3) Determine generator status

4) Generator ldentification Number (GIN), if necessary
5) Manifest, pre-transport requirements

6) Recordkeeping andreporting

7) Planning

8) Legalities and liabilities

WHAT IS A HAZARDOUS WASTE?
Waste must first be a SOLID WASTE
If a Solid Waste, is it SPECIFICALLY EXCLUDED from regulation?

If a Solid Waste and NOT EXCLUDED is it a Characteristic Waste or a Listed Waste?



CHARACTERISTICORLISTED WASTE?

CHARACTERISTICWASTES:

-
-
-
-

Ignitability, D001
Corrosivity, D002
Reactivity, D003
EP-Toxicity, D004-D017

Special Waste, D000

LISTED WASTES:

Non-specific, "F"
Specific, "K"

Acutely Hazardous, "P"
Hazardous, "U"

HAZARDOUS WASTE DETERMINATION:

Determine if Excluded (261.4)
Is it Listed?

Is it a Characteristic Waste?
Known properties

CHARACTERISTICWASTES

IGNITABILITY, D001

Liquid, other than aqueous solution of <24% alcohol
Flashpoint < 1400F
Not a liquid, but under STP capable of causing fire through friction,
moisture absorption, or spontaneous chemical changes; when ignited
burns so vigorously and persistently that it creates a hazard
Ignitable compressed % s per 49 CFR 173.300

xidizer per 49 CFR 173.151

CORROSIVITY, D002

Aqueous solution with pH <2.00or >12.5

'{?OUEg and corrodes steel at a rate greater than 6.35 mm per year ut
o

REACTIVITY, D003

" Normally unstable and readily undergoes violent change without

detonation

Water-reactive

When mixed with water generates toxic gases, vapors, or fumes in
sufficient quantities to endanger Human Health or the Environment
Cyanide- or sulfide-bearing waste which when exposed to extreme pH
can generate hydrogen cyanide or hydrogen sulfide gas

.2-



EP-TOXICITY, D004-D017

q L L] 1

Only hazardous wastes with concentration limits
Concentrations are for analytically-derived leachate
Eight heavy metals

Six pesticides-

EP-TOXICITY LIMITS
HW #

D004
DO0S
D006
D007
D008
D009
D010
D011
D012
D013
D014
D015
D016
D017

CONTAMINANT CONCENTRATION (mg/l)
Arsenic 5.0
Barium 100.0
Cadmium 1.0
Chromium 5.0
Lead 5.0
Mercury 0.2
Selenium 1.0
Silver 5.0
Endrin 0.02
Lindane 0.4
Methoxychlor 10.0
Toxaphene 0.5
2,4-D 10.0
2,4,5-TP Silvex 1.0

EP-Tox concentrations are 100x primary drinking water standards
More substances are being proposed for regulation

LISTED WASTES

NON-SPECIFIC SOURCES, FO01-F128
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Halogenated solvents used in degreasing and still bottoms from recovery
Halogenated solvents and still bottoms

Non-halogenated solvents and still bottoms

Cyanide plating baths

Aluminum chemical conversion coating baths

Quenching baths

Chlorinated aliphatic hydrocarbon production wastes

Certain mixtures of "F" wastes F001, F002, FO04, and FOOS



SPECIFIC WASTES, K001-K136

Wood preservation
Inorganic pigments
Organic chemicals
Inorganic chemicals
Explosives

Petroleum refining

Iron and steel
Secondary lead smelting
Veterinary pharmaceuticals
Ink formulation

Coking

Pesticides
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DISCARDED COMMERCIAL CHEMICAL PRODUCTS, OFF-SPEC SPECIES, CONTAINER
RESIDUES, AND SPILL RESIDUES, P001-P123

- Acutely hazardous wastes
- Special generation amounts apply for all generators

DISCARDED COMMERCIAL CHEMICAL PRODUCTS, OFF-SPEC SPECIES, CONTAINER
RESIDUES, AND SPILL RESIDUES, U001-U359

- Hazardous wastes
RCRA GENERATOR PROVISIONS

GENERATOR REQUIREMENTS - GENERAL

1)  Determination of waste's nature
2) Generator status
3) Manifest
4) Pre-transport requirements

- Packaging

- Labeling

- Marking

- Placarding

- Accumulation time
5) Recordkeeping andreporting
6) Waste minimization

GENERATOR STATUS

- Large-quantity generator (LQG)
- 100 to 1,000 kg/month generator
- Small-quantity generator (SQG)



LQG REQUIREMENTS

> 1,000 kg/month of hazardous waste
90-day on-site storage

Notification

Manifest

Recordkeeping

- Contingency plan

Hazard prevention plan
Personnel training plan

Annual or hiennial report
Waste minimization

4 ] H ¥ 13
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100 to 1,000 kgimonth GENERATOR REQUIREMENTS (5QG)

100 to 1,000 kg/month of hazardous waste
180 or 270-day on-site storage
Notification

Manifest

Recordkeeping

- Contingency plan (modified)

- Hazard prevention plan {(modified)

- Personnel training plan {modified)

Annual or biennial report (modified)
Waste minimization {(modified)
SQG REQUIREMENTS (CONDITIONALLY-EXEMPT 5QG, CESQG)
No specific requirements than to dispose of wastes in an
enviranmentally-sound manner
The size of a company is not always a true indicator of its generator status.

MANIFEST

LQG AND 100 to 1,000 kgimonth MANIFEST REQUIREMENTS

- Must complete entire manifest
- Used as a round trip tracking document

- Recommend completion of item | - EPA Waste Number

PRE-TRANSPORTREQUIREMENTS

Packaging
Labeling

Marking
Placarding
Accumulation time

L] L ] 1 )



PACKAGING
Use approved container
LABELING

- Approved and correct label

MARKING

49 CFR 172, SubpartD & 173
- Proper shipping name
Consignee (consignor) name and address
ORM
This End Up
Other specifics

13 ] 1 ]

PLACARDING

- Generator must supply placards

49 CFR 173.101 (Hazmat Tables)

Specifics and exemptions found.in other DOT regulations

ACCUMULATION TIME

- Must be plainly marked on container - OK on HW label

RECORDKEEPING AND REPORTING

Annual or biennial report
Exception report

Manifest retention for 3 years
Contingency plan

Hazard prevention plan
Personnel training plan

1 ] [ | ] ]
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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Parts 260, 261, 282, 264. 268,
268, 270, and 271

{8WH-FRL-3219-1]

Land Disposal Restrictions for Certain
“California List” Hazardous Wastes
and Modifications to the Framework

AGENCY: Environmental Protection
Agency (EPA).
ACTION; Final rule,

SUMMARY; The Environmental Protection
Agency is today promulgating
regulations restricting land disposal of
certain “California list" wastes: liquid
hazardous wastes containing
polychlorinated biphenyls {PCBs) above
specified concentrations; and hazardous
wastes containing halogenated organic
compounds {HOCs) above specified
concentrations. In addition, today's final
rule codifies the statutory land disposal
prohibitions on certain California list
corrosive wastes. This action also
establishes methods for determining
compliance with the prohibitions and

- modifies portions of the land disposal
restrictions framework which was
promulgated on November 7, 1986 (51 FR
40572).

EPA is taking this action in response
to the Resource Conservation and
Recovery Act [RCRA), as amended by
the Hazardous and Solid Waste
Amendments of 1884 {HSWA), which
requires BPA {0 restrict the land :
disposal of hazatdous wastés containing
the California list constituents above
specified concentrations. Today's mule -
does not establish regulations for the

Califernda Nst wastes containing metals o

or free cyamdes beyond requirements’
set forth in the statute. EPA may
establish mora stringent requitements
for these wastes in a separate
rulemaking.

Today's rule, however, does address
the Agency's approach to determining
compliance with the statutory
prohibitions on the metal-bearing and
free cyanide containing wastes.

EFFECTIVE DATE: This final rule is
effective July 8,1987.

ADDRESSES: The official record for this
rulemaking is identified as Docket
Number LDR-4 and is located in the
EPA RCRA Docket Room (sub-
basement) 401 M Street, SW... ‘
Washington, DC 20480. The docket is
open from 9:00 to 4:00 Monday through
Friday, except for public holidays. To
review docket materials, the public must
make an appointment by calling (202}
475-9327. The public may copy a

maximum of 56 pages from :nrv
regulatory docket at no mtw
coples cost .20 per page. % &
FOR FURTHER INFORMATION -
For general information contacs e -
RCRA Hotline, Office of Solid ﬂnale “
{(WH-582}, U.S. Environmental .- T
Protection Agency. 401 M Street, SW..
Washington, DC 20480, (800} m
{toll-free] or (202] 382~-3000 locadly. :.

For information on specific aq:-chd'
this final rule contact; Gary A. Jonmet or
Jacqueline W, Sales, Office of Solid -
Waste (WH-562B), U.S. Envirommental
Protection Agency, 401 M Street, SW., -

Washington, DC 20480, (202) 382-4770. . '

SUPPLEMENTARY lﬂFomm{
Preamble Outline )

1. Background :

A. Summary of Hazardounnd Sohd Waste
Amendments of 1964

1. Scheduled Wastes and Nawly [htod
Wastes .

2. Solvents and Dioxins

3. California List

B. Summary of Proposed Rule

1. Prohibition Levels B

2. Applicability

8. Treatment Standard+ and Bffecﬁu&m )

4. Modifications to the Land Disposal - - -
Restrictions Regulatory Framework

C. Sammary ol Today's Final Rubw ... -

1. Applionbiltsy - L

2. Testing Requirements :
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4. Treatment Standards and Effeattve Dates
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During Interim Status o
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A.Free Cyanides and Metals &/
1. Definition of Free Cyanides arﬁ..
California List Metals =l
2. Physical Form Requirement .
3. Hazardous Waste Requiremeng-
4. Concentration Levels th:bm&-&o
Land Disposal ™
B. Corrosives "“-‘-
1. Final Approach
2 Determination Not to Promulscﬁ,
Treatment Standards -
C. Polychlorinated Biphenyls [P&
1. Final Approach PSS
2. Existing Regulation of PCBs
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. Prohibition Effective Date = -
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Approsch
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Prohibition on PCBe

" 3. Treatment Standards

4. Prohibition Effective Dates
<K Trestment Standards
" 1. HOC Containing Wastes
2. PCB Containing Wastes
A Cwlcity Determinations and Effecﬁva

‘1. HOC~Conuinin3 Wastes
2. PCB-Containing Wastes
G. Examples Hlustrating Integration of
_ Today's Final Rule With Other Land
- Disposal Restrictions Rules

" H.Comparstiva Risk and Available

- Tesatment Alternatives

_IV. Modifications to the Land Disposal

Restrictions Framework

A. General Waste Analysis (§ 264.13 and
§ 265.13)

B. Purpose, Scope and Applicability of Part
268 (§ 288.1)

. €. Definitions Applicable to This Part
§ 268.2) ‘

-
D. Dilution Prohibition {§ 268.3)
. E Treatment Surface Impoundment
Exemption: Evaporation Prohibition-
" (§2084)

- F Case-By-Case %xlamlom {§268.5)

G. "No Migration" Petitions to Allow

Conhnuad Land Disposal (§ 268.8)

‘AB. Waste Analysis and Recordkeeping

(§268.7)

* "L Waste Specific Prohibitions—California

List Wastes (§ 268.32)
J. Treatment Standards Expressed as
Specified Technologies (§ 268.42)
‘K. Prohibitions on Storage of Restricted
_Waates (§ 288.50)
L. Misdr Modifications of Permits and
- Changes During Interim Status (§ 270.42
_ and § 220.72)
1. Minor Modifications of Permits (§ 270.42)
"’2. Changes During Interim Status: Removal
"7 of Reconstruction Limits (§ 270.72)
V Effects of the Land Disposal Restrictions
* Program on Other Environments!

Programs
V%. State Aulhorit
7. A, Applicability of Rules in Authorized
i States
* B. Effect on State Aulhorlutiom

=7 L. State Implementation
¥A. Regulatory Requirements

2 A. Regulatory Impact Analysis

-~ 1. Cost and Economic Impact Methodology
- & Cosle and Economic Impacts

: - I Ragulatory Flexibility Analysis

ey G‘ﬂ’ew of Supporting Documents
*i:’Backgmund

* The Hazardous and Solid Waste

~‘Amendments of 1984 (HSWA), enacted

.em November 8, 1884, prohibit the
* centimued land disposal of hazardous

- wastféx beyond specified dates unless
—-&‘Admmstrator detenmnel. based on
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constituents from the disposal unit or

injection zone for as long as the wastes

remain hazardous. Wastes treated in
accordance with the treatment™ -

. standards set by EPA pursuant to RCRA
section 3004{m) are not subject to the
prohibitions and may be land disposed.
The land disposal prohibitions are
effective immediately upon
promulgation unless the Agency sets
another effective date based on the
earliest date that adequate alternative
treatment, recovery, or disposal
capacity which is protective of human
health and the environment will be
available. The relevant statutory
deadlines are as follows:

1. Scheduled Wastes and Newly Listed '
Wastes:

On May 28, 1986 (51 FR 19300}, EPA

promulgated a achedule for making land’

disposal restrictions decisions for all
hazardous wastes listed or identified by
characteristic as of November 8, 1984,
excluding solvent and dioxin wastes
and the California list wastes which are
subject to & statutory schedule. If EPA
fails to set treatment standards or t
a “'no migration” petition for any of the
_scheduled wastes by May 8, 1990, all
such wastes will be prohibited from
land disposal. (Hazardous wastes
containing California List constituents
are prohibited from land disposal at
concentrations which exceed the
statutory levels.) .

_For any hazardous waste identified or
listed after November 8, 1684, EPA is
required ta make a land disposal
restriction determination within 8
months of the date of identification or
listing. However, there is no automatic
prohibition on land disposal if EPA -
misses a deadline for any newly listed
or identified waste.

2. Solvents and Dioxins

On November 7, 1886, EPA
promulgated a final rule that established
a framework for implementing the
congressionally mandated land disposal
prohibitions {51 FR 40572). The rule
established procedures for eatablishing
treatment standards, for granting
nationwide variunces from statutory
effective dates, for granting extensions
of effective dates on a case-by-case
basis, for evaluating petitions allowt
variances from the treatment standard,
and for evaluating petitions
demonstrating that continued land
disposal is protective of human heaith
mgo the environment. In addition, the
November 7, 1988 final rule established
freatment standards and effective dates
for wastes included in the first phase of
the land dispossl prohibitions: certain

_ solvent-containing and dioxin-

containing hazardous wastes.
3. California List

Today's rule addresses the second
phase of the land disposal restrictions
t.e.. the California list wastes. The
California list consists of liquid
hazardous wastes containing certain
metals, free cyanides, polychlorinated
biphenyls [PCBs), corrosives with a pH
of less than or equasl to two (2.0}, and
liquid and nonliquid hazardous wastes

. containing halogenated organic

compounds (HOCs) as described below:

(A) Liquid hazardous wastes,
including free liquids associated with
any solid or sludge, containing free
cyanides at concentrations greater than
orequal to 1,000 mg/l.e :

(B} Liquid hazardous wastes,
including free liquids associated with
any solid or sludge, containing the
following metals (or elements) or - -
compounds of these metals {or elements)
at concentrations greater than or equal
to those specified below:- :

(i) Arsenic and/or compounds (as As)

500 mg/1; . ~

{ti) Cadmium and/or compounds {as
Cd)10omg/t; -

{iii) Chromium (VI and/or compounds
{asCrVI)) 500 mg/1;

(iv] Lead and/or compounds [as Pb)
500 mg/1;

{v} Mercury and/or compounds (as

Hg) 20 mg/1; n

(vi} Nickel and/or compounds (as Ni)
134 mg/1; .

{v1i) Selenium and/or compounds (as
Se) 100 mg/1; and

{viii) Thallium and/or compounds {as
T1) 130 mg/1;

{C) Liquid hazardous waste having a
pH less than or equal to two {2.0).

{D) Liquid hazardous wastes

contalning polychlorinated biphenyls at -

concentrations greater than or equal to
50 ppm.

(E) Hazardous wastes containing
halogenated organic compounds in total
concentration greater than or equal to
1,000 mg/kg. .

Collectively, these hazardous wastes
are referred to as the California list
because the State of California
developed regulations to restrict the
land disposal of hazardous wastes
containing these constituents, and
Congress subsequently incorporated
these prohibitions into the 1584
Amendments to RCRA. (RCRA sections
3004(d) (1) and (2}, 42 U.8.C. 8824(d) (1).
and !2]). Congress intended the

ornla list prohibigom asa nt;artirig

t In catrying out the congresaiona
m&u to minimize land disposal of
hazardous waste. Congress’ intent in
specifying threshold levels for the land

disposal of California list wastes was to
avoid time-consuming litigation over the
selection of appropriate levels,
However, section 3004{d){2] of RCRA
directs the Agency to substitute more-
stringent concentration levels where
necessary to protect human health and
the environment, '

B. Summary of Proposed Rule-
1. Prohibition Levels

On December 11, 1988 (51 FR 44714),.
the Agency proposed to codify the
statutory levels for all of the California
list as set forth in RCRA section 3004(d).
The Agency requested comments on an .
alternative approach that would :
substitute more stringend concentration
levels for those California Hst metals for
which Extraction Procedure (EP) toxicity
characteristic levels exist. The Pgency
also requested comment on whether the
prohibition levels should be lowered for
the remaining metals for which EP levels
have not been established. -

2. Applicability

The Agency proposed to require use
of the Paint Filter Liquids Test (PFLT) in "
determining whether a waste is
considered to be a liquid or a nonliquid
for purposes of the California list
prohibitions. For purposes of
determining whether a liquid waste
exceeds the applicable prohibition
levels, EPA proposed to require that the
regulated community analyze both the -
free liquid portion of the waste and the
residual solids remaining in the paint -
filter using the Toxicity Characteristic
Leaching Procedure (TCLP). The Agency
also proposed to define the universe of
prohibited HOCs as those constituents
listed as a hazardous constituent under
Appendix VI to Part 261. Finally, the
Agency also proposed to apply the
statutory level for cyanides (1,000 mg/1)
to total cyanide rather than free cyenide
because of the lack of a precise
definition of free cyanide and because
complexed cyanide may convert to free
cyanide under certain conditions that
may exist in the environment, -

3. Treatment Standards and Effective
Dates

In the proposed rule, the Agency
established treatment standards
expressed as specified technologies for
the prohibited liquid hazardous wastes
coniaining PCBs and for the prohibited
liquid and nonliquid hazardous wastes
containing HOCs (except for dilute HOC
wastewaters). The proposed treatment
standard for the PCB containing wastes
was thermal destruction in accordance
with the technical standards required by
regulations promulgated pursuant to the
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Toxic Substances Control Act (TSCA). and nonliquid hazardous wastes and related RCRA Subtitle C

The Agency praposed to establish a containing HOCs in total concentration  requirements (s.g.. § 264.13 and § 265.13
two-year nationwide variance for these  greater than or equal to 1,000 mg wasts analysis requirements) are

wastes. [ncineration in accordance with
existing RCRA regulations was
proposed as the treatment standard for
most HOCs. However, based on a lack
of incineratlon capacity, the Agency
proposed a two-year nationwide
variance from the prohibition effective
date for these HOC wastes. The Agency
also proposed a performance based
treatment standard for corrosives
wastes having a pH less than or equal to
two {2.0). The Agency did not propose
required treatment standards for the
remaining California list wastes;
however, applicable technologies
generally capable of mesting the
statutory prohibition levels were
discussed in the proposal.

4. Modifications to the Land Disposal
Restrictions Regulatory Framework

EPA also proposed to modify portions
of the land disposal restrictions
framework established in the November
7, 1886 final rule. These proposed
changes would spply to all wastes
subject to the land disposal restrictions.
Among them was a proposal to
strengthen the dilution prohibition by
amending § 268.3 to prohibit dilution as
a means of achieving the prohibition
levels or as a means of circumventing
the effective date of a land disposal
prohibition. The Agency also proposed a
prohibition on evaporstion of hazardous
constituents for purposes of obtaining
an exemption under § 268.4 which
provision allows otherwise prohibited
wastes to be treated in surface -
impoundments without the wastes first
being treated to the section 3004{m)
standards.

The Agency also proposed to amend
Part 270 to provide more flexibility in
handling restricted wastes by allowing
permitted facilities to use the minor
modification process to change their
operations and treat or store restricted
wastes in tanks or containers. subject to
certain enumerated conditions. The

ency further proposed that the so-

called reconstruction ban in § 270.72(e] -

not apply to interim status facilities
adding treatment or storage capacity
{also in tanks or containers) to comply
with the land disposal restrictions.

C. Summary of f'oday‘s Final Rule
1. Applicability

Today the Agency is promulgating
land disposal prohibitions and effective
dates for liquid hazardous wastes |
containing PCBe at concentrations

greater than or equal to 50 ppm
{California list PCBs) and other liquid

(California list HOCs). In addition, EPA
is establishing treatment standards
expressed as specified technologies for
thess PCB and HOC wastas (except for
dilute HOC wastewaters). EPA Is also
codifying the statutory prohibition on
land disposal of liquid hazardous
wastes with & pH less than or equal to
two (2.0) {California list corrosives).
Today's final rule does not establish
prohibition levels, treatment standards,
or effective dates for the California list
liquid hazardous wastes containing
metals or free cyanides. Rather, EPA is
publishing a notice of data aveilability
and request for comment which outlines
the Agency's findings with respect to

establishing more stringent prohibition -

levels. Since a final decision as to more
stringent land disposal prohibitions for
these wastes will be contained in a
separate notice, most comments on
metals and free cyanide issues received
in response to the December 11, 1088
proposal will be addressed in that final
rule. The California list metals and fres
cyanides are only addressed in today's
final rule for purposes of explaining the
Agency's approach tc demonstrating
compliance with the statutory
prohibitions which automatically
become effective on July 8, 1887, and for
purposes of determining if the statutory
prohibition date shall be immediately
effective or whether national capacity
variances shall be granted.

The California list PCB and HOC
wastes that are not subject to a national-
capacity variance are prohibited from
land disposal unless the wastes comp
with the applicable treatment stand
(including potentlal alternative
standards granted pursuant to
§ 268.42(b)), & “no migration” petition
has been granted by the Administrator
pursuant to § 268.8, a case-by-case
capacity variance has been granted
pursuant to § 288.5, or the wastes are
treated {n an impoundment which is
exempt from land disposal prohibitions
under § 288.4.

The California list corrosives, metal-
bearing wastes, and free cyanide wastes
are prohibited from land disposal on
July 8, 1987, unless 8 “no migration”
petition has been granted by the
Administrator under § 268.8, or the
Administrator grants a case-by-case
capacity variance under § 288.5. In
complying with these prohibitions, the
regulatory framework promulgated on
November 7, 1988 (51 FR 40572) is
applicable. Unless otherwise specified

in today’s rule, the Part 268 (e.g., § 268.7

tracking, notification and certification)

applicable to all of the California lst
wastes, including the metal and free
cyanide containing wastes.

Where treatment standards and
prohibitions effective dates are
promulgated for California list waste
constituents that are also covered under
the November 7, 1888 solvents and
dioxins final rule, the constituent-
specific treatment standards and
effective dates promulgated on
November 7, 1886 apply. For example,
HOC-containing wastes that are also
covered by the FOO01 or FOO2 spent
solvent listings are prohibited from land
disposal according to the effective date
specified on November 7, 1986 and must
be treated to the levels specified in that
final rule {or meet those levels as

generated). They need not be

incinerated in order to reach such levels.
{This example assumes that the waste
ddes not exceed the California list
prohibitions levels for any constituent
but HOCs. See section I1l. G. below.)

2. Testing Requirements

Today’s rule requires that the Paint
Filter Liquids Test {PFLT) be used to
determine whether a waste, including a
free cyanide or metal-bearing waste, is
considered to be a liquid or nonliquid
waste for purposes of the California list
land disposal restrictions. The
procedure is method 9085 in EPA
Publication No. SW-848, “Test Methods
for Evaluating Solid Waste.”

The Agency proposed to determine
whaether a waste is & liquid, and thus

‘ fotmually subject to the California list
a

nd disposal restrictions, at the point of
disposal. Howaver, today's final rule
departs from the proposal and clarifies
EPA’s position that wastes (both
California list wastes and other wastes
restricted under RCRA section 3004) are
conasidered to be prohibited at the point
of generation, as described in more
detail in the “Scope and Applicability"
section of today's prearble,

To determine whether a waste meets
the specified prohibition levels, the
Agency is departing from the proposed
rule which stated that an extract
generated using the Toxicity
Characteristic Leaching Procedure
[TCLP] would be tested. Today's final
rule requires a tota! constituent analysis
when testing liquid wastes containing
PCBs or liquid or nonliquid wastes
containing other HOCs. This approach
requires that the entire waste sample be
analyzed for the constituents of concern.
Today's rule also states that when
testing liquid hazardous wastes to
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evaluate whether they have a pH leas.
mmoreq!mlto two (20}. the emung
method for de

characteristic of ccmafvity in

§ 20r.220a)01} is required.

Frr determining camplfauce with.the
statutory prohibitfor tevelx for metals
and free cyanides, EPA will be
evaluating whether the filtrate generated
from the Paint Filter Liquids Test.
Foopbendiond eme:ﬁr:’xa ecﬂie&;
concentrations tire sp
levels. The Meral sense of the statutory
langwege “fiquid Razardons waste,
inchding Free Bauids assacinted with:
any seild or sfodye™ i9 that the ffee
cyanide snd metal containing waste
bans applies witer the tree agnecuy
portions of the wastes mnﬁ
coneenivations exgeeding the statutory
levels, Farthen the FROC westes are
. probibited when “totaf eoncentration(s”
exceed the slatutory levely. The absence
of any refevence 10 fotel concentrations

Sagrees.

claimed thet » totaf eonstitaert analysis
of the metal and cyanide wastes fy
mandated.

Consistent with the framewotk.
established on November 7, 1988,
generatess may determine whether their
wastes am rastricted based en
l;nouhdp of the waste pursnand to

282,

3. Halogenated Organic Campoundsa
(HOCy}

The Agancy is the
definition of HOCS ae peopesed (e, an
a compound cumtaining & carbon-
halogen bend} bk is modxix&; the:
propesed limisation on thees HOCs:
subject ¥ the Californie list resivictions.
Orly those HOCs that are listed on a
new Appandix Il te Pact 268 are
included withim the ary
definition. In Umiting the universe of
Hmau‘:i:lclhﬁaﬂa final rule. the
Agency -r#i-e nhfmeric

materials such as palyvingl chlorides.
[PVCI) are not HOCy withia the: seope
of the HOC land disposal restrictions
because they are not listed on Appendie
I

4. Treatment Stendardy and Effective
Dates

&. HOCs, Pursuent ta Soday™s final
rule, all Hquid and nonliquid hazardows
wastes containing HOC» in total
concentration greater than ar equal ia
1,000 mgtkg excapt dilute HOC
wm “ﬂm
ol watez
contain less than 10.000mg/T HOCs)
mus? be lacicerated I accordance with

exigting RCRA regulationa. Heweves,
EP# has determiacd thet there is &
naticnwide lack of sach incinesstion
capacily andh thesefore, o prososigating
2 2yeer vawiance from theve beatment
stamdawds. HOC wastewaters need nol
be incinevatwd hut they must be treated
to the 1,000 g/t peobibition level.
Because the Agancy isuneble te
determine that there is froufficient
treatment eagacity for these
wastewaters, they are nrof subject to the
Z-year varience: Suck wastewnters are
profiibited as of [uly 8, 1987 unless
those wastewaters are afso FOOI-FOO5
spent solvent wastewaters granted a 2-
year variance i the NoveraBer 7. 1908
final rule. HOC wastewaters negulated
as hazardous hecause they contain:such
listed solfvent hazardsus wastes remain
exempt from. thae trestment requirements
until Novemben 8 198

b ACHa Liquid haxardans wasies
cantaining PCBs: af concentyations
grester tham ar sgual 0. 50 pprs must be:
teenbed i aceomdance with: existing
TSEA theymel treatment reguiations at
40 CFR Pawt 76%. EPA proposeed to grant
a 2-yeay verianee fromw the- dy 8 1907
prohibition effective date for these
wastes due (o & perceived [ack of
incineratforr capacity. However, taday's.
finaf rofe dees not grant suck & variance.

Although the treatment standards
applicable to the California liat PCB and
HOC wastes ace expressed as sgecified
technologies which must be-used,
alernalive treatment methaods (8.8
chemical dechlorination of PCRBs} mey
also be utized provided the
Administratos finds that a petitioner’'s
method can achiove w measure of
performance equivalent to the method
specified by EPA and certain other
reguirenents under § 28842 are mek

5, Prohihition on Dilution and.
Evaporation

As. geoposed. Yoday's rule sirengthens
the prokibition on dilutforrof
restricted wustes by svending § 200.3 tor
include s prohibitior on difntion as &
meens of avoiding the land dfsposal
restrictions. Thus, difutforr of wastes to
concentratioos belaw the applicable
levels is prohibited. ga {s dilution to
circumvent the effectfve date of a
prohibition on land disposal. Today's
finet rule afso prohibits evaporation of
hasardous constituents as the priacigel
mesns of eatment fos purpeses of
obtaining e exemption vorder § 208.4,
which prosision allows treatment of
otherwise probibited wesies in surfece
impeundmentn

8. Pérmit Modifiestisns snéd Chenges
During InterisnSiatus

Ax proposed, teday’s fnal il sifews
permitted facilities Wy usa. the: minor
modification process, under cextam.
conditions, \e ohtein apprevab %o change
their facilities W read or stece rustricted
waastes ix lsols or conleiners oo
necessary to comply witly e land
disposat resirictionm Ao, Yodey's final
rule alfows intevite status facilittes fo
expand' their operations by more than 50
percent, in terms of capital
expenditures, to treat or sture restrictad
wastes it fanka or cuntainers as
recessary fo comply with the l‘am{
disposal restrictions.

Dr. Rationale for Mamediate Effective
Date

Today's rule is effective on. Julp 8,

. 1987. Absent any regulatery action by

EPA,.the Caliloenia list land dispesal
restrictions ig seetiors 3004d) talee effet
automatically on July 8.1987; thus, this

is the latest date for EPA to promulgate
regulations that will prevent the
“hammes™ i section 3004(d} fromr

falling: Section 3000fh] of RCRA

provides that regulatione promulgated
under sections 3004(d}, (e}, (1), or [g] rake
effect immedtately. Moreover, section
3004(m] provides that regulations setting
treatment standards must hava the same
effective date as the applicable
regulation promulgated under sections
3004{d}.. (e). (k or (g)- Thesefoee, since
the statute clesrly provides that the
regulations implamewnting sectiak 3004{d}
go inta effect on [idy & 1987, EPA finde
that good cause exists uader RERA
section 3010(b}{3) to pronide foy ar
immediate effective date. For the same
reasans. ERPA finde that geod cauee
exists undes 5 U.S.C. section 533{d}{3) to
waive the reguivement that regwiatione
be pubtiished at lesst 20 duys before
they begomae sifective.

Ire additiery, EPA iy promroigeting roles
establishing am administrative
framework for implementing the
prohiditions and interpreting cectain
statutory terms {such as "Nqufd™,
“halogenated organic campeund™, etc.).
These rules are a necessary adfuvct ta
the probibitiona which take effect
immediately by operation of law, and ee
it weuld be impraciical for tha Agency
to delay theic effectiveness. Goad cause
thus exists o maka them effective
immadiately. ha tha alicrnative, many of
these provisions could be viewesd as
intaspestive rlen, and. s may hh
effect W
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11. Scope and Applicability .
A. RCRA Section 3004(d] Requirements

_ The RCRA section 3004{d) provisions
prohibit the land disposal of hazardous
wastes containing California list
constituents above specified
concentrations. With the exception of
HOCs, tha restricted wastes must be
liquids. In order to be subject to the
section 3004(d) provisions, a given waste
must meet each of the four criteria
discussed in this section: (1) The waste
must contain a constituent specified in
the California list provisions or have a
pH less than or equal to two (2.0) (see
section 3004(d)); (2) the physical form of
the waste must be a liquid (except for
HOCs); {3) the waste containing the
California list constituent must be listed
or identified as hazardous under RCRA
section 3001 {as implemented in 40 CFR
Part 281}; and (4) the waste must contain
a concentration of one or more
California list constituents at or above
the levels specified in section 3004(d).

1. Definition of California List
- Constituents

The Agency proposed to define
cyanides as any substance that can be
shown as having a resonance structure

_containing a carbon-nitrogen triple
bond. There were numerous comments
as to the proposed definition of
prohibited cyanides and EPA has
modified its approach as a result to
apply more clearly to the frée cyanides
in the waste.

The California list metals are easily
defined with reference to the periodic
table of elements. This requirement
applies both to individual constituents
and to the relevant metal portion of any

- compounds containing California list
metals. :

The Agency proposed that wastes
having & pH less than or equal to two
(2.0) are to be determined using the
method specified for determining the
characteristic of corrosivity at 40 CFR
261.22(a)(1). No commenters addressed
this issue; therefore, EPA is
promulgating this definition as proposed
in order to maintain consistency with
the existing definition,

The proposed definition of PCBs is
consistent with the existing definition in
the PCB regulations promulgated under
the Toxic Substances Control Act
(TSCA]). Although one commenter
suggested an alternative definition, the
Agency does not believe that it is
consistent with congressional intent,
Therefore, the proposed definition is
being promulgated in today's final rule.

EPA proposed to define the universe
of prohibited HOCs as any compound
that contains a carbon-halogen bond

and is listed s¢ a hazardous constituent
in 40 CFR Part 261, Appendix VIIL. The
comments generally supported this-
approach: however, concern was
expressed over the open-ended nature of
Appendix VHI and the availability of
tes: methods for all constituents on
Appendix Vgl. In respo:se t;: i;hhel"
comments, the Agency has slightly
modified its definition of HOCs for
purposes of today's final rule.

More detailed definitions of corrosive
wastes, and wastes containing cyanides,
PCBs, or HOCs are provided later in the
preamble sections addressing those
constituents.

2. Physical Form Requirement

Except for HOCs {which are
prohibited from land disposal in both
liquid and nonliquid form}, RCRA
section 3004{d) prohibits the land
disposal of California list wastes only if
such wastes exist in liquid form.! For
purposes of determining whether a given
waste is a liquid, the Agency proposed
to require use of the Paint Filter Liquids
Test [Method 8095 in EPA Publication
SW-848). On April 30, 1985 (50 FR
18370), EPA promulgated a final rule
requiring use of the Paint Filter Liquids
Test in determining whether a waste
sample contains iree liquids. The Paint
Filter Liquids Test is described in detail
in both the April 30, 1985 Federal .
Register notice and in the background
document for the December 11, 1986
proposed rule, Basically, the method
consists of placing a predetermined
amount of the waste in a paint filter. If
any portion of the waste passes through
the filter within five minutes, the waste
is deemed to contain free liquids. For
purposes of the California list proposal, -
it would also be considered a liquid
waste.

Commenters unanimously supported
use of the test; therefore, today's final
rule requires use of the Paint Filter
Liquids Test to determine whether
wastes, including the metal-bearing and
cyanide wastes subject to the automatic
statutory prohibitions, are liquids for
purposes of the California list )
prohibitions. EPA is clarifying that once
a waste is determined to be a liquid, the
entire waste is prohibited [provided the
concentration of California list
constituents in the filtrate, or, for PCBs

* EPA will address the solid phase of many of the
California list wastes at jater dates in accordance
with the schedule finalized on May 28, 1986 {51 FR
19300}, Listed wastes containing metals in a selid
matrix will be addressed pursuant lo the various
time frames in the final schedule and nonliquid
wastes identified by characteristic will be

. addressed no later than May 8. 1990, In sccordance

with the provisions in RCRA section 3004(g)(4) and
the final schedule.

and HOC, the entire weste, exceeds the
applicable levels), not just the liquid
portion. The Puint Filter Liquids Test

-thus determines whether wastes are

liquids for purposes of the California list
prohibitions, but not what portion of the
waste is prohibited.

3. Hazardous Waste Requirement

RCRA section 3004(d)(2) states that

the California list land disposal

rohibition “applies to the following

azardous wastes listed or identified
under section 3001.” This section covers
any wastes which are either listed as
hazardous under 40 CFR Part 281 or
exhibit one or more of the
characteristics of hazardous waste
identified in Part 261 (i.e. ignitability,
corrosivity, reactivity, or EP toxicity), -
and which also contain a California list
constituent. Since PCBs are not
currently regulated as hazardous under
RCRA, they would have to be mixed

. with or contained in 8 RCRA hazardous

waste or otherwise be contained in a
waste that exhibits a characteristic in
order to be subject to the California list
prohibitions.

4. Concentration Levels Prohibited From
Land Disposal

The California list prohibitions in
RCRA section 3004(d) establish certain
concentration levels above which there
is a strong statutory presumption against
land disposal. After the effective date of
the prohibitions, the only circumstances
in which such wastes may be land
disposed in concentrations above the
levels specified in section 3004(d) are
those cases: (a) For the California list
metal and free cyanide containing
wastes and corrosive wastes, where the
waste has been treated and rendered
nonliquid; (b) for the California list PCB
wastes, where the waste has been
treated by the specified technologies or
is subject to a variance from the
treatment requirements of § 268.42(b); or
{c} for any of these wastes where a
petition has been granted pursuant to
the § 268.6 “no migration™ standards
adopted on November 7, 1986 {51 FR -
40640).

a. Codifying the statutory prohrbition
levels. HSWA specifies allowable
concentration levels for each of the
California list constituents; however, the
statute and legislative history give EPA
both the authority and flexibility to
establish more stringent concentration
levels. Although EPA is codifying the
statutory prohibition levels for the
California list corrosives and the
California list wastes containing HOCs
and PCBs, hazardous wastes that are
corrosive or contain these constituents
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. {except for PCBs. which are gak analysa. For these and athes reasons tanic kquid hazscdous wasies as e
currently regniated as bazardens waales  discussed later in today's preamble, starting peist. however, se the Ageecy
under RCBA unless they are otherwise EPA ig requiring that a total conatituest  noted in & recesmh notice of dote:
comtained ir hazardous wastes} wilt be  analysis be performed on the liquid availability and request for conuenesd §52
reevaluated according t the Agency™s hazardous wastes coabaining PCBa as FR 2235& hme 13, 1957% the Aguweyp |
final scliredufe for promulgating fand weilas the nonliquid hazardous wastes  agrees witk the camumenter wha stated
disposst restrictions (5% FR 183007, containing HOCs. thad detesmining whether these wastes.

The Chlifornia st metal and cyanide For the liquid hazardous wastes ave resizicted al ther paint of dispaal is
wastes are being addressedin a containing free cyanides or the apemﬁed aot what Cangress iniwnded. The
separate final rufe Because the Agency  metlals, EPA is requiring that anly the legisladive hishery regurding diletion
currently s compiling and evaluating filtrate. g,enarated fram the Paint Filter indicates that Comgyess: trbexrdusk
data which may indicate that more Liquids Teat be tested in order ta hazardous wastes, including the
stringent prohibition levels are determina the applicabla statutory California list wastes, to be restricted at

necessary te grofect Ruman bealth and
the environment. A separafa netice of.
data avaitabifity and request for
commentys will outline EPA's basia for
Fowering t&e prohibitfon levels and
establishing treatment standards. As
will be discussed mare. fully in that
motice, the Ageney is cansidering
promulgating prolibitions on the
Caltfornja Ifst metal and cyanide wastes
at levels 100 times existing drinking
water gtandards. Simifarly, treatment
standards that would.be promulgated in
the next several montia (concusrent
with such lower levels} will serve as an.
interim measure untit EPA reevaluates
these wastes accarding ta the May 28.
1908 final scliedule -

b. Determination of whether wastes
exceed the concentration levels. Having
codified the PCB, HOC, and cosrasives
statutory prohibition levels, EFA must
specify & method for determining
whether a waste as.geuerated equals or
exceedy these lavels. Using the Paint
Filter Liquids Teat to defermine whether
ornot a wasta is @ liquid resulta in a
filtrate (the liquid that comes through
the filter) and. In. many cases, a residue
that is left behind. The California liat
constituents may be contained in.the -
filtrate, entrained in the matrix of the
sold residue.lefron. the. filter, ox may b
partitioned betwaen the twa phases.,
Because of this paasihle partitioning, the
Ageucy considered saveral approaches
as to which part or parts of the wastes
should be analyzed in ordes to
determine.if the cancantration of
California st constftuents is greater
than or equal to. tha statutory prohibition
levels:

The Agency received numeraus
commenta on this issue, many of which.
were critical of raquiring use of the
Toxicily Charactesistic Leaching
Procedure (TCLP] in determining tha
applicable concentration level. Among
the criticlams wera camments that the
TCLP was [nappropriate. far use on
HOCs in Nght of statatory languaga
prohxbitingm in "total
concentration”™, and comments that the
PCB‘remhﬁom undae TSCA requira
what ir In effect a fotal commum!.

corrcentration levels, Thua, the Agency
read$ section 3004(d]. as applying oaly
when the liquid poctian of @ waste
{which inchrdes the free liquids which
partition in the Paint Filfer Liquids Teat}
contains. concentrationa of the specified
metals and free cyanides in excess of
the statutary levels. When feating the
relevant portiona of these waates. EPA
is tecommending use of the applicahle
methods in “Test Methads for
Evaluating Solid Waste: Physicalf

- Chemical Metheds”, EPA Publication:

No. SW-848, 3d ed.. November, 1986

As in the November 7, 1988, final rule,
generatars may also.defermine whether
their wastes are restricted using
knowledye of the weste. However, a
correctian natice pubfished in the June 4,
1987, Federal Register (32 FR 21010}
clariffes that in such cases the generator
must maintain all sapparting data used
to make such @ determination on-site in
the gemeratar's files.

B Determinatiomof When Colifernin
List Waates Are Rastricted .

*. Rationale for Changing from Proposed
Puoint of Pfsposat Approech

In the proposed tule EPA stated: that
California liat wastes are determined te
be liquids: at tha point of dispesal While
nating that this approach daviates from
the Novembaes 7, 1988 solverts and
dioxins rule (51 FR 40620) which
requires that waates are determined to
be restricted at the paint of gemecation,
EPA atated: that the proposed approach.
is consistent with congressaional
concerns about the land disposal of the
California list constituents in their liquid
ar mobile form. Except fox the HOC.
wastes, which are prehibited in both
liquid and nealiguid form, the statutory
prohibitiona appiy anly to liquid
hazardous wastes. Thersloce, EPA
proposed to allaw lignid California liss
wastes to be treated (e.g. by
solidifieation] at any poist, sc as ta
render the wasie & uid, and
subsequently aligible for land dispasal.

EPA continues ta beliave
ngrase’ primary goal in enacting tha

Cailfomm [ist prohibitions was to
elimingts tha land disposal of highly

the point of genecation. (Sece.g. HR.
Rep Nu. 198 Pawt |, 900 Congs. Ys# Sess.
34-35 (1963L)

Furthermore, a point of disposad
approach mx{:‘mmm with the &
Agency’s stoted comeerne regarding the
dilution of Califermiv list wastes
because the amended dilutior lanrguage
in § 2683 ondy applies to restricled?
wastes. if o weste is ot considered to
be restricted 1) the point of disposal.
then, by defini¥om, it is not subject &
anry: of the fand disposaf restrictionr
regulations prior to that time, incfuding
the dilutior prohibitfor. Thix ts clearly -

' mot what Congress or EPA interded: A

point of disposaf approach Bewise
undermines the congressioneat drective
that where the specifies sectionr
3004(m} pretreatment standards, wastes
may berlxrtd’dfsyosm? only after heing,
pretreated in accord with those
standards {i.e., By a specified method or
specified l'ewh‘

toa

The Agency recognizes that iY can be
argued that the Califoraia list statutory
language is jurisdictional, i.a., that
hazardous wastes which do nat falf
within tha scope of the Calilornia ¥at
language in section 3004{d] are nol
prohibited Qne cammenter made a
similar argument that because wastes
are only prahibiled By statute when [and
disposed, any determination of theiy
regulatory status must be made at the
point ef dispasal. EPA does not view tha
section 3004(d} lauguage as
jurisdictional (pest the point of
gencration] because such a reading
rendera the seetion 3004{m} standards
mandated foz such wastes, as well as
the dilution prohibitian, virtuaily
mesaningless. ,

Howewvar, the quastion of whather the
section J004{d) language is jurisdictional
is essentially an academic cae since the
Agency possesses. independent
authority undes RCRA section 3004(g) o
require that these wastes ba preicesisd
by spacified mathods or o spacified
levels. In essence. KPA could simply
prohibit land dispasal of certain of the
section J004{g) wasies o an accaleraied
timetable. This seduces the debals to &
matier of semeatins (2. characierixiag
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the rule as a section 3004{d) or & section
3004(g) rule}. and in such circumstances
the Agency has grest latitude in
choosing the means by which to
proceed. See a8, CMA v. NRDC, 105 8,
Ct. 1102, 1111 {1983). For these reasons,
therefore, EPA finds unpersuasive the
notion that the California list statutory
Ianguage is a jurisdictional bar requiring
prohibition determinations to be made
only at the point of disposal.

2. Final Approach

Having determined not to use a point

of dis‘ggfal spproach, EPA {s clarig:ns

- in today’s rule when wastes are
considered “prohibited,” both for
purposes of the California list
restrictions and within the remainder of
the land disposal restrictions
framework.

Today's final rule indicates that
“initial generators” of hazardous wastes
must determine whether their wastes
are prohibited. In interpreting this
language to determine at what particular
point generators are to make this
determination, the Agency has
considered two principal options. These
are: {1) At the point of generation (see 51
FR at 40620 (Nov. 7, 1988), 51 FR 44727
{Dec. 11, 1888} {raising the issue}); or (2}
at the point of common aggregation
preceding centralized treatment (52 FR
22356 {June 11, 1887)). In this last- -
mentioned notice, EPA advanced as
reasons for interpreting the rules to use
a point of aggregation approach the
feasibility of sampling wastes in
enclosed systems such as pipes or
process vessels, plus the fact that -
aggregation in many cases is a
legitimate and necessary step in
centralized treatment processes.

Commenters to the june 11, 1587

“notice pointed out, however, the severe
practical difficulties of determiining a
precise point of legitimate aggregation.
Commenters also raised the issue that a
point of aggregation approach could
result in less treatment of concentrated
waste streams, or could in some cases
lead to impermissible dilution.

Upon reconsideration, EPA has
decided to adhere to the interpretation
from the November 7, 1986 rules that
initial generators are to determine if
their hazardous wastes are prohibited at
the point of generation. §1 FR 44820. In
the first place, the implementation
difficulties with a-point of aggregation
approach are considerable, and could
only be solved on a case-by-case basis,
raising the possibility of uncertainty and
inconsistent detérminations. The point
of generation is easier to demarcate, -
and, indeed, EPA’s rules on when a
waste is hazardous already use this test.
Sce § 261.3 {b){1) and (b)(3]. The Agency

- seed no compelling reason to deviate

from this long-standing regulatory
requirement. o

Perhaps more important is the need to
avoid the possibility of compromising
applicable treatment standards. For
example, if @ generator generates four
solvent-bearing wastestreams, one an
organic Hquid containing greater than
10,000 ppm prohibited solvent, and the
other three containing less than 10,000
ppm solvents, it was the Agency's
intention {and existing rules require}
that the concentrated stream has to
meet the treatment standard based on
incineration (see § 268.41(a) and
Appendix II to Part 268), and that, if
these streams are aggregated, the
aggregated streams must meet the
treatment standards based on
Incineration as well (see § 268.41(b); see
olso 51 FR at 40823, both of which state
that where wastes are combined for
treatment, treatment residues must meet
the treatment standard for the common
constituents), These settled principles
could be confused by a point of
aggregation approach.

The practical difficulties the Agency
saw with a point of generation approach
appear to be manageable. As far as the
difficulties of sampling enclosed
systems, EPA believes that in most.
cases waste stream pipes are easily

entered by installing sample taps. This

should not interfere with on-going
treatment processes. No claims of
difficulty installing such taps have been
made since implementation of the
solvent ban rule, which adopted a point
of generation approach. Generators also
can determine if wastes are prohibited
based on knowledge of their waste.

{§ 268.7(a)). In extreme cases where
these means would severely disrupt
process or treatment operations, wastes

-could be sampled when they exit closed

syslems. o )

The Agency also wished to ensure
that any determination scheme not
interfere with, or discourage légitimate
centralized treatment. A point of
generation approach would not do so.
EPA reiterates that aggregation of waste
streams for centralized treatment is not
considered to be a form of ’
impermissible dilution (51 FR 40592, 52
FR 22358); it is a form of mixing that-
factlitates treatment. Artificial
aggregation points designed to avoid &
prohibition certainly would not be
considered legitimate, however. (The
Agency would also distinguish the case
where a waste not requiring treatment
or not aiding in treatment is mixed. This
would be impermissible dilution, as .2
would merely dilute hazardous
constituents into a larger volume of

wastes to lower constituent
concentrations. (51 FR 403582).)

EPA also repeats that California list
wastes for which there are no treatment
standards may be aggregated for
treatment {assuming no impermissible
dilution) and would no longer be
considered prohibited if they no longer
exceed the specified prohibition levels
or are rendered nonliquid. For example,
if a generator generated liquid lead-
bearing wastestreams of 1,000, 300, 40,
and 50 mg/l lead and aggregated them
for centralized treatment and the waste
streams before or after treatment
contained less than 500 mg/l lead, the
waste currently would not be prohibited.
Hazardous sludges generated from
wastewater treatment likewise would
not be prohibited if they do not contain
free liquids; nor would such sludges
currently be prohibited if they contained
free liquids whose filtrate contained less
<han 500 mg/] lead. (Should EPA
promulgate treatment standards for
California-list lead-bearing wastes, then
the combined lead-bearing wastes in
this example would have to meet that
treatment standard. (§ 268.41(b).}

Thus, should EPA ultimately adopt
treatment standards for California list
metal and free cyanide wastes, these
wastes would have to meet or be treated
to meet these standards and not simply
be treated to reduce concentrations
below the prohibition levels or be
rendered nonliquid. Where treatment
standards are expressed as specified
technologies, the Agency has stated in
the November 7, 1686 final rule that such
specified technologies must ba’
employed. See e.g., 51 FR 40828, For
example, in today's final rule, the
California list wastes containing PCBs
must be treated in accordance with the
standards specified in § 268.42 {i.e.,
thermal destruction in incinerators or
high efficiency boilers} and may not be
rendered nonliquid in order to avoid the
Part 268 requirements. EPA believes that
this approach reflects the intent of
RCRA section 3004(m) to require
treatment to a level or by a method
specified in regulations.” Allowing
solidification of such wastes in lieu of
the specified method(s} would
undermine the congressional directive in
section 3004(m] to require pretreatment -
and would make EPA's establishment of
treatment standards meaningless.

Under these circumstances, EPA does
nct see that a point of generation
approach would require alteration of
legitimate centralized treatment
practices, or force unwarranted batch
treatment. The Agency consequently
sees no reason to alter its existing
approach.



Federal Register / Vol. 52, No. 130./ Wednesday, July 8, 1987 / Rules and Regulations

25787

3. Ramifications of the Final Approach

Determinations as to whethar a waste
is both a liquid and exceeds the
applicable concentrations of hazardous
constituents thus would be made at the
point of generation. The generator
notification and certification
requirements in § 268.7(a) likewise
would apply at this point.

This point of generation principle also
has several ramifications in determining
how to treat prohibited wastes, and to
what levels such wastes must be
treated. With respect to those wastes for
which the treatment standard is
specified as a method, the wastes would
be considered prohibited at the point of
generation, with the further consequence
that they would require treatment using
such methods. Likewise, where EPA has
established performance levels as the
treatment standard, wastes would have
to be treated until they meet that
standard. (See also the correction notice
published in the June 4, 1987 Federal
Register.) Thus, prohibited solvent and
dioxin-containing wastes (i.e. solvent
and dioxin-containing wastes prohibited
at the point described above) would
have to be treated to the levels specified
in § 268.41. Prohibited solvent or dioxin-
containing wastes treated to the one
percent level specified in the
§ 268.30(a)(3} national capacity variance
would continue to require treatment to
the specified levels. For example, if a
prohibited solvent still bottom is -
incinerated and the incinerator ash
residue does not meet the treatment
standard but containas less than one
percent tota] FO01-F005 solvent -
constituents, further treatment would be
required.

As explained in the June 11, 1987
notice, howeéver, there is one exception
to the principle that treatment residues
from prohibited wastes must continue to
be treated until they meet the treatment
standard, This is where treatment
results in a residue that belongs to a
different treatability group than the
initial waste and the Agency has
already determined that there is
inadequate nationwide capacity to treat
the wastes belo to that group.

For example, if an incinerator was to
burn an F001-F003 spent solvent
containing greater than or equal to one
percent total F001-F00S solvent
constituents and generate a scrubber
water, this resulting scrubber water
belongs to a different treatability group,
i.e. the wastewater treatability group. If
the scrubber water contains F001-F005
solvent constituents in concentrations .
less than one percent but greater than
the applicabls treatment standards,
further treatment of the scrubbar water

would not be required until November 8,
1988 because the Agency has already
determined that there is inadequate
nationwide capacity to treat liquids
containing less than one percent total
Fo01-Fo0S solvent constituents, .

As stated in the June 11, 1987 notice,
this distinction comes directly from the
Agency's own estimates of available
treatment capacity. These estimates
included capacity for further treatment
of solid {or slurry) solvent treatment
residues which did not meet the
treatment standards. No capacity was
allocated for wastewaters resulting from
treatment of these wastes.

The discussion above covers
situations where wastes are determined
by their initial generator to be presently
prohibited at the point of generation
{i.e., not subject to any variance). The
Agency is clarifying that where the
waste initially generated is subject to a

national capacity or other variance, any

residue from treating the waste remains
subject to the variance. This point
follows directly from the principle
reiterated most recently in the Agency's
correction notice (52 FR 21010, June 4,
1987} that the initial generator of
hazardous waste determi..es whether
his waste is presently prohibited from
land disposal {see § 268.30(a){3), as
amended).

‘Thus, using F001-F005 solvent wastes
as examples, residues from treating
small quantity generator wastes (either
1-100 kg/month, or 100-1,000 kg/month),
CERCLA response action or RCRA
corrective action wastes, or an initial
generator's solvent waste containing
less than one percent total F001-F005
solvent constituents, would remain
exempt regardless of solvent
concentration in the residue {(or
regardless of whether the residues met
the treatment standards) since the

" waste's status has already been

determined by the initial generator. The
policy rationale for this is that any other
result creates a disincentive for
treatment. 52 FR 22357, (This discussion
assumes that the treatment residues
derive solely from treating exempted
wastes. If both exempt and regulated
wastes are commingled and treated,
residues would not automatically be
exempt.}

EPA adds several caveats. First,
although wastes are considered to be
prohibited as early as the point of
generation, the California list
prohibitions also must necessarily apply
at the point of disposal in cases where
the waste is not subject to any of the
above stated variances. Ses RCRA
sections 3004{d)}-{(q), 51 FR 40597
(November 7,1966), and 40 CFR 268.7(c)

{land disposal facilities are ultimately
responsible for ensuring that wastes not
meeting the treatment standards or
prohibition levels, or not otherwise
exempt, are not land disposed). For
example, if a waste is initially a
nonliquid, but changes its physical form
and becomes a liquid (for instance, in-
transit), the waste would still be"
prohibited if it exceeds the specified-
California list concentration levels ot
the point of disposal. (In this last
example, standards could apply to
treatment facilities as well. See 2.2,

§ 268.7(b).}

Second, if a non-hazardous waste is
treated and the resulting treatment
residue is a hazardous waste, the new
hazardous waste would be subject to
any applicable prohibitions from that
point of generation. This is the initial
point at which a waste could become
subject to RCRA Subtitle C regulation,
and therefore to any of the prohibitions.
{Furthermore, there is no inconsistency
with the regulatory provisions discussed
above referring to initial generators,

" because these provisions apply to initial

generators of hazardous wastes.)

Finally, as noted in the November 7,
1988, final rule, where a waste generated
before a land disposal prohibition
effective date is later removed from
storage or disposal, it becomes subject
to the land disposal prohibitions at that
point (assuming that at the time of
removal the waste is ineligible for one of
several variances and does not already
meet the applicable treatment
standards). 51 FR 40577, Similarly,
residues generated from such wastes,
such as leachate or contaminated
groundwater containing F001-F005
solvent wastes disposed prior to
November 8, 1888, would be viewed as
newly generated wastes. Their eligibility
for the national capacity variance (or
the statutory variance for certain
CERCLA response action and RCRA
corrective action wastes) would
consequently be determined de novo
upon removal, and not by reference to
the composition of the waste prior to the
prohibition effective date.

1. Detailed Discussion of Today's Final
Rule

A. Free Cyanides and Metols

Today's final rule does not establish
prohibition levels or treatment
standards for the California list wastes
containing free cyanides or metals.
These determinations will be made in a
separate rulemaking, Today's rule,
howaever, does address the Agency's
approach to dete compliance
with the statutory prohibitions on the
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metal-bearing and cyanides wastes .
which are automaiically effective prior
to the separaie rulemaking.

1. Definition of Pree Cyanides and
Califormia List Metals

The Agency proposed to define the
universe of prohibited cyanide wastes
as any substance that can be shown as
having a resonance structure coataining
a carbon-nitrogen triple bond. The
proposed definition would have
prohibited the land disposal of wastes
containing “total” cyanides above the
statutory concentration levels and
would have required the use of the
Toxicity Characteristic Leaching
Procedure {TCLP) to develop a waste
extract, which would have then been
tested for cyanide concentration levels.
The Agency recommended using
Method 9010 for Total Cyanide in Test
Methods for Eveluating Solid Waostes,
Physical Chemical Methods (EPA
Publication SW-846). This approach -
was criticized by many commenters as
bemg contrary to the statutory language
prohibiting *free™ cyanides. Many of -
these commenters suggested that
Method 9010-Cyanides Amenable to
Chlorination would be more
appropriate. Other commenters
suggested that EPA adopt the weak
acidic dissociable test from Standard
Methods for the Evaluation of Water
and Wastewater {16th Edition, 1985)
{Ref. 4 in Proposal). Commenters in
general did not agree with the proposed
use of the TCLP to develop a waste
extract for further testing.

After evaluating the comrments, EPA
agrees that the filtrate from the Paint
Filter Liguids Test is the portion of the
sample that should be analyzed for free
cyanides. The Agency is not requiring
the use of a particular test, but agrees
with commenters that the statutory
restriction in section 3004[d} is on “free”
cyanides. For analytical purposes, EPA
is recommending the use of the
Cyanides Amenable to Chlorination test
in Method 9010 [EPA Publication SW-
848} for determining "free™ cyanide
concentrations. The Agency believes
this is among the more accurate existing
methods for measuring free cysnides, it
is widely used, and it was recommended
by most of the commenters to the
proposed rule.

For purpeses of the RCRA section
3004(d) prohibition, the California list
metals are defined with reference to the
pen’odic table of elements. As discussed
in the “Scope and Applicability” section
of today’s final rule, this requirement
applies both o individsal constituents
and to the relevent metal portion of any
compounds containing sach metals.

2. Physical Form Requirement

As discussed in the “Scope and
Applicability” section of today's final
rule, RCRA section 3004(d) prohibits
land disposal of the free cyanide and
metal wastes only in a Hquid form. In
determining whether hazardous wastes
containing these prohibited constituents
are liquids, EPA is requiring use of the
Paint Filter Liquids Test. EPA believes
that the statutory language referring to
“liquid hazardous wastes, including free
liquids associated with any solid or
siudge” prohibits only the true aqueous
portion of the waste plus the filtrate. Not
only is this the literal sense of the
section 3004(d) language. but the section
3004{c} liquids in landfill provision uses
almost identical language (prohibiting
disposal in landfills of certain “liquid
hazardous or free liquids contained in
hazardous waste™), and legislative
history to that provision states that this
language applies to “liquid in the
conventional sense * * * and the free
flowing or liquid portion * * * that
readily separates.” The legislative
history further states that the liquid
determination can permissibly be made
using the Paint Filc: Liquids Test. S.
Rep. No. 284, 88th Cong., 1st Sess. 22
{1983).

3. Hazardous Waste Requirement

As with the other California list
wastes, the free cyanide and metal
wastes must be regulated as hazardous
under RCRA in order to be subject to the
section 3004{d) prohibitions. This
provision covers any wastes that are
either listed as hazardous under 40 CFR
Part 261 or exhibit one or more
characteristics of hazardous waste
identified in Part 261 {i.e., ignitability,
corrosivity, reactivity, or EP toxicity),
and which also contain the specified
metals or cyanides.

4. Concentration Levels Prohibited From
Land Disposal

The Agency proposed to codify the
statutory prohibition levels for the
Califoria list cyanide and metal
wastes; however EPA is not finalizing
these proposed levels in today's rule.
Instead, EPA is publishing a separate
notice of data availability and request
for comment requesting comment and
data on appropriate prohibition levels
and establishing treatment standards for
these wastes. Subject to the comments
received in response to that notice, EPA
will promulgate a final rule addressing
these issues.

Prior to promulgation of this separate
rule, statutory prohibitions in RCRA
section 3004{d} become autornatically
effective. These concentrations are

those described i the section entitled

“Summary of Hazerdows and Solid
Amendmaents of 1984” at the beginning
of today's preamble. Ae discussed
above, EPA interpreis the statutory
prohibitions as applying when free
cyanide or metal concentrations in the
filtrate developed using the Paint Pilter
Liquids Test exceed the statutory
concentration levels.

B. Corrosives
1. Final Approach

A Definition of wastes with pH lass
than or equal to 2.0. The Agency
proposed to adopt the statutory
definition for the liquid hazardous
wastes as wastes having a pH less than
or equal to two (2.0). No alternative
definitions were suggested by

- commenters. The Agency is therefore

finalizing the definition as proposed.
The definition is the one currently used
in the existing corrosivity characteristic
at 40 CFR 261.22{a){1).

B. Hazardous waste and physical
form requirements. By definition, acidic
wastes are hazardous based on the
characteristic of corrosivity foand in 40
CFR 261.11{aF)(1) when the pH is less or
equal to 2.0. If these wastes are treated
to a pH greater than two (2.0}, they are
no longer characteristic hazardous
wastes and may be land disposed n a
Subtitle D facility. Additionally, section

004(d)(2) specifies that the California
list land disposal restrictions apply oni y
to liquid wastes [with the exception of
HOCs). Therefore, since the Agency is
not specifiying a technolohgy-bazed
treatment standard, corrosive westes
may be neutralized to a pH greater than
2.0 or rendered nonliquid by chemical
fixation or other treatment methods and
be eligible for land disposal. If & wastes
is hazardous solely becauss of the
characteristic of corrosibity {(pH > 2.0),
rendering it nonliquid also renders it
nonhazardous because the
characteristic of corrosivity besed on
low pH only applies to ogueous wastes.

c. pH levels prohibited. The Agency
proposed to codify the matutorgs
prohibition levels for these acific
wastes. To determine if the wastes
exceed the prohibitionl level, the
Agency proposed to require testing using
the test methed specified in 46 CFR
261.22(a}(1). Inadvertantly, EPA also
proposed (as part of the general
proposal to use the TCLP) that this test
method was to be applied to a leachate
generated by the TCLP. Use of the TCLP
is inappropriate {or the corrosive
wastes, since it involves a pH
adjustment step and use of an acidic
extractant. EPA had inténded that the
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pH of a waste be determined by testing
the waste sample—not a leachate—to
see if it has the properties in

§ 261.22(a)(1). Thus, today's rule requires
that the waste sample be tested using
the method specified in § 261.22(a}(1) to
determine whether its pH is less than or
equal to two (2.0).

2. Determination Not to promulgate
Treatment Standards

The Agency proposed that treatment
that neutralizes acidic wastes to above
two (2.0} are BDAT treatment, and
requested comment on whether this type
of treatment should be codified as a
specified method or performance-based
standard. The majority of commenters
supported the proposed approach and
recommened that treatment be cofified
as a performance-based standard. They
preferred the performance-based
standard because it is consistent with
the hazardouw characteristic, it
simplifies demonstration of compliance,
and it places no limitation on
technological developments.

One commenter suggested an
alternative treatment standard for
corrosive wastes, recommending that
the pH levels be raised to a level above
four (4.0). The commenter argued that
this approach was more consistent with
operational recommendations of
synthetic liner manufacturers to prevent
liner damage caused by acidic wastes.
The Agency recognizes the need to fully
evaluate treatment performance data
and information before promulgating a
treatment standard for acidic wastes.
The Agency is codifying the statutory
prohibition level in today’s final rule,
but is not promulgating a treatment
standard for wastes with pH less than or
equal to two (2.0). This approach will
not result in any differences for the
generator of TSDF, since they still must
comply with the prohibition on wasted
with a pH less than or equal to two (2.0)
specified in 40 CFR 268.32 before the
waste is land disposed, The Agency will
address the issue of the appropriate
treatment standard for corrosive wastes
when 4 considers the scheluded wastes
(51 FR 19300),

Another commenter argued that the
Agency should establish an alternative
treatment standard for its corrosive
wastewater because portions of the
wastewater are utilized in a gypsum
recovery process that requires the water
to be at a pH less than two (2.0]. This
request does not take into account the
statutory language in RCRA section
3004(m) which requires that treatment
methods or levels be those "which
substantially diminish the toxicity of the
wasta or substantially reducs the
likelthood of migration of hazardous

constituents * * *.” The commenter's -
argument regarding its process simply
does not address these statutorily
mandated requirements. The process in
fact is designed to maintain the very
property which makes the waste
hazardous, Thus, even if EPA were to
take action to establish treatment
standards for these corrosive wastes,
the Agency could not grant the
commenter's request.

C. Polyck}orinaked Biphenyls (PCBs}
1. Final Approach

a. Definition of polychlorinated
biphenyls (PCBs). For the California list
restrictions, the Agency is defining PCBs
consistent with the definition of 40 CFR
761.3. That provision defines PCBs for
purposes of regulation under the Toxic
Substances Control Act (TSCA]} as “any
chemical substance that is limited to the
biphenyl molecule that has been
chlorinated to varying degrees or any
combination of substances which
contain such substance." In addition,
inadvertently generated non-Aroclor
PCBs are defined as “the total PCBs
calculated following division of the
quantity of monochlorina.2d biphenyls
by 50 and dichlorinated biphenyls by 5."
This was inserted in the TSCA
regulations in recognition that
monochlorinated biphenyls are less
toxic and less persistent than
dichlorinated biphenyls, which are
thernselves less toxic and less persistent
than polychlorinated biphenyls with
greater than two chlorines.

Although an alternative definition of
PCBs was suggested by a commenter,
EPA believes that in the absence of an
alternative definition of PCBs specified
in HSWA, it is reasonable to adopt the
existing definition found in the TSCA
regulations. The statutory reference to
50 ppm is drawn directly from the
Agency's regulations, evincing an intent
to use the existing regulatory
framework. Furthermore, the regulatory
definition accounts for differing degrees
of hazard associated with different
compounds, Such a definition appears to
be consistent with congressional intent,
as expressed in section 3004(d), to
concentrate on wastes that are known
to create substantial risk. Moreover, the
Agency believes that an alternative
definition would add confusion to an
already complex and overlapping
framework for regulating PCBs. An
alternative definition considered by EPA
would not have employed the use of
division factors for inadvertently
generated PCBs. Under this definition,
PCBs would have been defined as "the
bipheny| molecule that has been
chlorinated to any degree.” EPA does

not believe that this approach is
consistent with congressional intent,
therefore, the Agency is adopting the
TSCA regulatory definition as discussed
above. :

b. Hazardous waste requirement.
Since PCBs are not listed as hazardous
wastes under RCRA, PCB-containing
wastes are only subject to the California
list prohibitions if they are mixed with
or otherwise contained in wastes which
are listed as hazardous under 40 CFR
Part 261, or if the mixture exhibits one or
more of the characteristics of hazardous
waste identified in Part 261 (i.e.,
ignitability, corrosivity, reactivity, and
EP toxicity). .

Transformers often contain both PCBs
and hazardous constituents listed in 40
CFR Part 261, Appendix VIIL. However,
if the waste containing these
constituents is not a listed or
characteristic hazardous waste, the
California list prohibitiont does not
apply. For example, some transformers
contain isomers of tetrachlorobenzene
and trichlorobenzene: Although several
of these isomers [e.g. 1.2.4.5
tetrachlorobenzene and 1,24
trichlorobenzene) are listed as
Appendix VIII hazardous constituents,
EPA has not listed wastes containihg
these isomers as hazardous where the
source of the waste is a spent dielactric
fluid. Consequently, these PCB-
containing spent dielectric fluids will be
subject to the California list land
disposal prohibitions only if they are
mixed with a listed hazardous waste or
if they exhibit a characteristic
indentified in Part 261.

¢. Prohibition levels. EPA is codifying
the 50 ppm prohibition level specified in
section 3004{d}(2)(D) of RCRA. This
level is consistent with the
comprehensive PCB regulations existing
under the Toxic Substances Control Act
{TSCA} and, at this time, the Agency
does not have data suggesting that a
different level is necessary. Under
today's final rule, liquid hazardous
wastes containing PCBs at
concentrations greater than or equal to
50 ppm are prohibited from land
disposal unless they are treated in
accordance with § 288.42, are the subject
of a successful *'no migration” petition
under § 268.8, or are granted a case-by-
case extension or national capacity
variance.

In determining whether a liquid
hazardous waste contains PCBs in
concentrations greater than or equal to
50 ppm, EPA proposed requiring testing
of a leach extract genersted using the
TCLP. Because the Agency believes that
Congress adopted the 50 ppm
prohibition level to be consistent with
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existing regulations under TSCA, EPA
also b?ﬁlevu that the test methods
required under TSCA sre appropriate
for use in determining compliance with
the land disposal restrictions. The
methods specified in the TSCA
regulations at 40 CFR 761 do not tast
leach extracts. Those methods require
testing of the total waste, In addition,
the statutory prohibition on PCB-
containing wastes ks expressed in “ppm
rather than “mg/1” as used for the other
California list liquld wastes, suggesting
that consideration of the solid fraction
in the PCB-containing waste is
appropriate. Therefore, today's final rule
requires that once & hazardous waste
containing PCBs is determined tobe a
liquid, then the total waste (not an
extract or filtrate} must be analyzed for
purposes of determining compliarnce
with the California list land disposal
restrictions.

2. Existing Regulations of PCBs

. Regulations promulgated pursuant to

TSCA cutrently address the land
disposal of PCB wastes which are not
mixed with RCRA hazardous wastes.
The TSCA requirements at 40 CFR Part
761 vary depending on the concentration
of PCBs in the wasts and the physicsl
form in which the waste is disposed, Le.,
in bulk Hguid form, as a containerized
liquid, or as a nonliquid. Disposal of
PCBs at concentrations below 50 ppm is
not regulated under TSCA unless such
concentrations were created by diluting
a higher concentration of PCB or unless
they are used in specified ways, i.e., a8
sealant, coating, dust comtro! agent,
pesticide carrier, or as & rust prevention
agent on pipes. Liquid PCBs at
concentrations greater than or equal te
50 ppm, but less than 500 ppm, may be
incinerated or barned in & high
efficiency boiler. They may also be land
dispoeed pursnant to the TSCA
regulations, but with certain limitations,
some of which are summarized in the
December 11, 1868 proposed rule (51 FR
44723}, Liquid wastes containing PCBs at
concentrations greater than or equal to
500 ppm mmst be incinerated according
to TSCA regulations or disposed of by
any other approved alternate methods
{40 CFR 761.60{e)} that can achieve a
level of performance equivalent to the
technica! standards set in 40 CFR 761.70.
Such liquid wastes containing PCBe at
concentrations greater than or equal to
500 ppm cannot be land disposed.

3. Relationship Between HSWA and
Existing Regulations

Several provisiens in HSWA imgoec
restrictions on the land disposal of PCB
wastes which are not contained in the
existing TSCA or RCRA regulations. The

»
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TSCA regulations at 40 CFR 761.1{e}
clearly state that where there is an
Inconsistency between TSCA and RCRA
standards, the more s nt
regulations govern. In addition, the
HSWA legislative history {H.R. Rep. No.
198, Part I, 88th Cong., 1st Sess. 58
{1083)] suggests that allowing the more
stringent provisions to govern is also
consistent with Congress’ understanding
of the regulatory scheme. Today’s final
rule integrates a number of the TSCA
requirements into the RCRA framework
in order to ensure that where there is an
inconsistency between TSCA and RCRA
standards the more stringent regulations
govern (see § 268.5, § 268.6, § 268.42, and
§ 268.50 in today's final rule and the
accompanying preamble discussions in
the section entitled “"Modifications to
the Land Disposal Restrictions
Framework"). For a further discussion of
the PCB land disposal requirements in
light of the RCRA section 3004(c] liquids
in landfill prohibitions and the RCRA
section 3004{d) requirements, see the
December 11, 1988 proposed rule {51 FR
44723). ’

4. Treatment Standards

EPA i» establisb‘ng treatment
standards for liquid hazardous wastes
containing PCBs at concentrations
greater than or equal to 50 ppm. The
Agency proposed to require thermal
destruction {i.e. treatment in
incinerators or high efficiency boilers] of
such wastes pursuant to the operating
standards set forth in 40 CFR 761.60 and
761.70. None of the commenters
challenged the appropriateness of these
proposed standards, and EPAis
promulgating the treatment standards as
proposed. Alternative treatment
methods {e.g., chemical dechlorination)
may be used where the Administrator
has determined that such methods
achieve a measure of performance
equivalent to that achievable by
methods EPA has specified, and where
certain other enumerated conditions are
satisfied. See § 268.42(b}. See the section
in today's final rule entitled "Treatment
Standards" for a further discussion of
the treatment standards applicable to
the California list PCB-containing
wastes.

5. Prohibition Effective Date

The Agency proposed to grant a 2-
year nationwide variance from the July
8, 1987 statutory effective date based on
a perceived lack of adequate thermal
treatment capacity for the California list
PCB wastes. Several commenters stated
that there is sufficient treatment
capacity for liquid halogenated wastes.
Although the commenters did not
provide quantitative data to support

these assertions, EPA has revised its
capacity estimates and determined that
there does not appeartobe a
nationwide lack of adeqnate capacity to
treat liquid hazardows wastes containing
PCBs at concentrations greater than or
equal to 50 ppm. Thus, the proposed 2-
year variance is not being promulgated
in today’s final rule. Rather, the
statutory effective date of July 8, 1987 is
applicable to the California list PCB
wastes. To the extent that isolated
shortages of capacity occur, applicents
may apply for case-by-case extensions
pursuant to § 268.5, See the section in
today's finsl rule entitled “Capacity
Determinations and Effective Dates™ for
a ferther discussion of the Agency's
basis for the approach.

D. Halogenated Organic Compounds
(HOCs)

. 1. Final Approach

a. Definition of halogenated arganic
compounds (HOCs). HOCs are
compounds containing a carbon and &
halogen in the molecular formula.
Halogens include the five nonmetallic
elements in Group VIA of the periodic
table: fluorine (F), chlorine {Cl}, bromine
{Br), jodine {1}, and astatine (At). For
purposes of the California list land
disposal prohibitions, the Agency
proposed a definition for HOCs that
would require a carbon-halogen bond.
The rationale for this proposed ’
definition was that compounds that lack
such a bond, but that have a halogen
attached to an atom such as ni
{e.g., aniline hydrochloride), are not true
HOCs. All the commenters who
addressed this iasue agreed that a
carbon-halogen bond should be
required; therefore, today’s final rule
promulgates the HOC definition as
proposed.

b. Hazardous waste requirement.
Wagtes containing HOCs are only
subject to the California ligt prohibitions
if the waste is listed as hazardous ander
40 CFR Part 261 or exhibits one or more
of the characteristics of hazardous
waste identified in Part 261. However,
the waste listing or characteristic need
not be related to the HOC content of the
hazardous waste for it to be covered.

¢. Concentration levels prohibited.
The RCRA section 3003{d}{2)(F]}
prohibition codified today applies only
to hazardous wastes containing HOCs
in total concentration greater than or
equal to 1,000 Although EPA is
codifying the statatory prohibition level
as proposed, the Agency will be
evaluating each hazardous waste
containing HOCs is accordance with the
final schedule for implementing the land
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disposal remtrictions: (5% FR. 19600} At
that time: prohibitiens on lend disposal,
and treatmend standardis wilk be:
established: tasthe extent: necessayy fho
individuel HO€war gooupe of relatwd:
HOCs.. ‘

I determining the cancentratiamof:
HOCsim a: hasardows. waste, the Agency
recognized thrat tre propesedcarbore-
haloger definitiom prasents;a potental
problem because it woulh ingludea
number of polpmerizedtand other
halogemeted! compeunds: that are
generally eonxidsrad nonhazardous due
to their salbtive immobility end-luckoft
toxicity. EPAistated in theprogosali thet
Congress did not indicate an intent ter
include withimthe €alifornia list
prahibitterns aveny: possitile: HOC. sach.
as polymers:thatiaomprise solid: plustics.
and vinyls. instend. EPA stuted-thet
Congress was epnoermad. with
constituents that are orowdsile and/oe
potentially hazerdausto- untan heaith
and the enzirenment. Therefoom, ther
Agency preposed to limnit the HOCKx
included.undar thve Califhrnia st
prohibitiom to.those HOECs which:are:
regulated.as. hasardone undac 98 CFR.
Part 26%: or listed in Appendix VWHkto:
Part 261.

Many commenters agreed with: e
Ageney ' proposed: rationale for limiting'
the HOC prohibitiom; however; severgl.
suggested that the Agenay clarify: that
polyuinyl-chlorides.(FVCa] are nat
subject to the: Califormia list.
prahibitioma. Althoughe sormme
commenters supportedithe reforsncerto
Apperdix Viles @ meensof imiting the:
HQE prohibitiam. ather conunenters
stated that testing for Appendix Ik
constitutents is difficult due to, amony
other thinga, theIsck of appropriate teat
methods and the undefined boundaries
inherent in thee list (&: 8. biscause of the
“not otherwise specified”’ [N.€:S.};
categories): The commenters: suggested:
that EPA substittePart 254, Appendix
X in place-of Part 281, Appendix. \illl as:
a limitation on the H@E prohibitiow

EPA agrees with the soncerns of
commaenters ragarding testing and s
requiring:in. todey's firal rule thet;.in
determining wimther « hazardous waste.
contaims HOCA irrcorrcentrations abave
the Californi= lis prohibition lavel, oniy
those HOCsiwhich. ave listed in:Part 268
Appendin [Ib must be included iw the.
calculatiore. Appendix il is being added
to Part 288 im today's fnal rulk. 16
consists of sl HOCw wiigh. RPAL
currantly anslyzes inestabifshing
section 3004{m}:trestment standardx
expressad ag perfosmance levein (Sow
the “BDAT. Peiintant:Lis¢™ ir: G enenin:
Quality Axsurence Pteject Plon for Bandt
Disposak Restrictioes Progranm (BATL

U.S. EPA. Office of Solld Waste; Murelr
12, 1980 1 The Agermcy: Hae. also added
PCBs notiotherwise speciffed to:this
Appewidin Because the “BDAT Pollutant
List” that tormed: the-basiw for Appendin
111 only listy certair Arcelor PERe
{whevaae the existtng TSCA regnlations
apply to non-Aroclor PCBy as well):
Appendix [[¥is & fdte st off
censtituents for whicli test methods
exist, thereby adtressing the
commenters’ concerns. [tincludes only
HOCs Bsundtiir Appemdtx VIR of Part
26%, and su is limited to toxic HOCH,.
satisfying the coneerny of commenters:
and the Agency that innocuous HOECs
not be included. BPA iwnot adopting the
Part 264 Appendix. IX limitation.
suggested by several commenters
becauge it.has not been finalized:as yet'
and Because Appendix IX only,
addresses those HOC that ars water
soluble, and 8o would not be
appropriate when HOCk are found in
solid matrices. (When finalized,
Appendix IX.will serve as the new list.

- of constituents.for whtich ground. water

monitoring is required.) The list adopted.
in Appendix HI'to Part ZB8 also contains
HOCa that are not water soluble and,
therefore, EPA beliaves it addresses
congressional concerns. and bettar
represents a comprefiensive yet.
enforceable list of HOUs. to be.
regulated.

In finalizing the HQC prehibitian, EPA
is reiterating that compoundsisuch as
PVCs, even.if sontained in hazardous
wasltas, are.not within.the scopeof thae:
California liat prohibitions because
PVCs:ara.nat included an Appendix LI
to Part 268 Howeven monomerie vinyl
chloride is subjgact: to tha restrictions.
becausait ig listed in:Part 208 Appendix
1L

In testing for the HOCs discussed.
abova, EFA proposed ta require use of
the TCLP. Several cammenters were
critical of this approach because they
stated that the statutory prohibition on'
HOCs "im tatal congentration” indicated

that EPA should require total constituent.

analysis.

The Agency agrees with the commenta
that a total constituent analysia better:
reflects congrassional. intent:(as well as
the:literal statutory languege) regarding
the HOC prohibition and. therefore.
today's finad rule. departs from the
propased approach:in this respect. As a
result, the entire waste (not an extract):
must ba tastedd irr arder to determing the
concentrations of the HOCs discussed
abowe However; ae.in the Novemben 7.,
1986 final ruls: generators. need not tast
theis wantes if they can. make &
determination as to whether or not they
are restricted using knewlindge of the

waste. In doing s0, generators myustt
maintaia all supporting data vsad.to
make. such a.determination onrsita. in the:
generator's files:

2. Relationshig to California List
Prohibition-or PCRy

As discusead earlier in.the preambie,.
taduy's final rula codifies the RERA.
section.3084(dj{2}(0) prohibition-omthe.
land disposalef liguid hazardous.
wastes,containing' PCBe.ab
concentsations. grastar thas or equal to
50 ppm.Because PCBs.are aleo
halogenated. arganic compounds, ERA.
reads the PEB prohibition as placing an.
upper-limit of 50 ppm.an.the:
concentration.of PEBa that may be
contained.in & hazardous waste
containing HOCs which i& land:
disposed: (As discussed mars fully later
in today' s preamble, the treatment
standards and peohibitionr effective.
dates forthe PCBscantaining wastes, as
tha mare waste-spacific determinations,
would controk and. the HOC treatment
standards and effective:dates are.
superceded]. ‘

The limitation of 50 pprr, however, is-
only applicable te iguidthasardous
wastes cantaining PCBs Therefore; a
nonliquid hazerdous waste condaining.
PCBs at conceatrations greates tha ox
equal to 50 ppm may be land: disposed:
without violating the California list PCB
prohibitian:on HOC# aa long as:the totak:
concentrationnaf HQOCs doss rosaxceed
1,008 mg/kg: Far example; snenliquid. -
hazardous waste eantaining 208 mg/ky.
{ppm] PCBe and 700 mg{kg:(ppmj othes
HOCs may be land dispesed becanse:
the 50 ppm grohibitioa doea not appipta
nonliquids and besause the 9508.mg/lg
total HOC caneentiration doesinot
exceed the 1,008 mg/kg threshold:
promulgated in today's final rule.

If the tatal concentrationr of HOCg in.
either a liquid or nonliguid hazardous:
waste is greater thamor equal to 1,000
mg/kg, the waste is prohibited: from land
disposal even if the concentratian of
PCBs iz below. 52 ppm. For example, a
liquid hazardous wasta containing 25.
mg/kg (ppm) PCBs and: 9580 mg/hg HOKs.
other tharr PCBs.in prohibited from land:
disposal under the California list HOG
prohibition despite the fact that the
Califarnia list prohibition on PCBy
wauld allow up te 50 ppm. PCBs tr &
liquid hazardous. waste to be land:
disposed. Aisw, a nonliquid hezardous
waste contsning 408 mg/kg {ppm) PCBs
and 700 mg/ kg BOCs other tham PCBs is
prohibited. from lead disposal despite
the fagt that existing regolations.
promulgatad urder TSCA weuld allow
such noriguid PCR wastes tio-be-
disposed in gn approved landfilh
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3. Treatment Standards

EPA is establishing incineration as the
treatment standard for all hazardous
wastes containing HOCs in total
concantration greater than or equal to
1,000 mg/1 except dilute HOC
wastewaters {i.e., liquid hazardous
wastes that are primarily water and
contain HOCs in total concentration less
than 10,000 mg/1). As explained more
fully below, however, if an HOC-
containing waste already is subjectto a
treatment standard for a specific HOC
{e.g.. and F0O1 or FOO2 spent solvent, or
a prohibited dioxin- or PCB-containing
waste), the treatment standard
applicable to the more specific HOC
waste would control. Thus, when al! of
the treatment standards become
effective, the wastes need not be
incinerated to meet the solvent, dioxin,
and PCB treatment standards. {See the
section of today's finsl entitled
“Treatment Standards” for a further
discussion of the treatment requirements
applicable to the California list HOC-
containing wastes).

4. Prohibition Effective Dates

Due to a lack of incineration capacity,
the Agency proposed to grant & 2-year
nationwide variance from the July 8,
1987 statutory effective date for the
California list wastes requiring
incineration. EPA did not propose to

-grant a nationwide variance for the
dilute HOC wastewaters, As a result,
these wastes would be prohibited from
land disposal as of July 8, 1987. EPA
received mixed comments regarding
available treatment capacity for the
California list HOC wastes: however, no
quantitative data were submitted
suggesting that incineration capacity
was adequate. Therefore, the Agency is
promulgating the 2-year variances as
proposed. To the extent that new data
are developed by the Agency, revised
capacity determinations will be made,
some of which could result in the
revocation of existing nationwide
variances. {For a further discussion of
these issues, see the section in today's
final rule entitled “Capacity
Determinations and Effective Dates.”)

E. Treatment Standards

Today's final rule promulgates
treatment standards for several of the
California list wastes. Unlike the
concentration-based treatment
standards established for the solvent-
and dioxin-containing wastes on
November 7, 1986 (51 FR 40572), today's
treatment standards are expressed as
specified technologies. These specified
technologies are applicable to the
California list wastes containing HOCs

(exom for diluts HOC wastewalers)
and the California list wastes containing
PCBe. Today's final rule does not
establish treatment standards for the
California list wastes that contain
metals or free cyanides. Treatment
standards for these wastes are being
addressed in a separate final
rulemaking. Today's final rule also does
not establish treatment standards for the
California list corrosive wastes. As a
result, the statutory prohibitions on
liquid hazardous wastes containing
cyanides, metals, and those having a pH
less than or equal to two (2.0) govern the
degree to which such wastes must be
treated prior to land disposal.

1. HOC Containing Wastes

As discussed in the proposed rule {51
FR 44725}, the treatment technologies
applicable to hazardous wastes
containing HOCs in total concentration
greater than or equal to the 1,000 mg/kg
statutory prohibition level are similar to
those technologies identified as the
basis for establishing BDAT for the
F001-F005 solvent wastes. (F001 and
F002 spent solvents are halogenated
organic compounds.) These technologies
include incineration, batch distillation,
thin film evaporatiun, fractionation,
biological degradation, activated carbon
adsorption, and steam stripping.

8. Dilute HOC wastewaters. Among
these technologies, EPA determined in
the November 7, 1888 final rule that
wastewater treatment technolgies such
as biological treatment, activated
carbon adsorption, and steam stripping
should form the basis for concentration-
based treatment standards applicable to
the F001-F005 solvent wastewaters.
However, the Agency did not propose to
establish treatment standards for HOCs
not covered by the November 7, 1988
final rule. The rationale for this
approach was that the wide variety of
contituents included within the term
“halogenated organic compounds”, even
as limited in this rulemaking, makes it
impractical at this time for EPA to
develop wastewater treatment
standards expressed either as
concentration levels or as specified
technologies. Application of
technologies such as biological
treatment, activated carbon adsorption,
or steam stripping may be effective for
many HOC wastes; however, a
generalization that one or all of them
constitutes BDAT for such a wide
variety of compounds is not possible at
this time.

In the absence of data submitted by
the commenters, EPA is promulgating
the dilute HOC wastewater prohibition
as proposed. As a result, dilute HOC
wastewaters (i.e., wastes that are
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primarily water and contaln less than
10,000 mg/l HOG.) must be treated to
concentrations below the 1,000 mg/l
statutory prohibition leve! prior to land
disposal. However, no particular
methods for achieving this level are
specified in today's final rule. As stated
in the proposal, EPA will reevaluate
euch of the HOCa covered under the
California list prohibitions {except for
the solvent and dioxin-containing
wastes for which the Agency has
already established treatment standards
on November 7, 1988) in accordance
with the schedule published in the
Federal Register on May 28, 1986 (51 FR
10300}. -

b. Other HOC wastes. For the
California list HOC wastes that are not
dilute wastewaters as defined above,
EPA proposed to establish treatment.
standards expressed as a specified
technology. The required method
ppecified in the proposal was
incineration in accordance with the
existing requirements of 40 CFR Part 264
Subpart O or 40 CFR Part 265 Subpart O.

One commenter stated that the
administrative record does not support
the Agency's selection of incineration as
BDAT for these non-wastewater
hazardous wastes containing HOCs in
total concentration materxgan or equal
to 1,000 mg/kg. The same commenter
also stated that in establishing
incineration as BDAT the Agency must
demonstrate at least the same level of
treatment performance as that required
for permitting under 40 CFR Part 264
Subpart O. For example, the commenter
asserted that since EPA is promulgating
a generic rulemaking, it must
demonstrate 99.90% destruction and
removal efficiency (four 88 DRE) for all
HOCs the Agency includes within the
scope of the HOC treatment standard.

The Agency disagrees with the
commenter that the administrative
record does not support EPA’s selection
of incineration as BDAT for the non-
wastewater HOC wastes subject to
today’s final rule. In the preamble to the
proposed rule (51 FR 44725), the Agency
cited the November 7, 1988 final rule as
support for a determination that
incineration represents BDAT for most
organic liquids as well as organic and
inorganic sludges and solids. Further
support for incineration as the basis for
BDAT is the fact that incineration is
presently a demonstrated and currently
used treatment method for most PCB
compounds. These halogenated organic
PCB compounds are very stable and
difficult to destroy. The background
documents for the November 7, 1988
final rule contain data regarding the
incineration of hazardous wastes
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cantaining HOCs-(chlarinated. salvents),.
The data summarize the ca:oft
10 incinerators:at nine facilities.. Of the
nine fagilities, saven facilities
incinerated. HQC. wastes and all savem
showed a reduction.in.the concentratiom
of HOCs.in incinaratar ash.sufficient ta
satisfy the RCRA.sectian.3004{m):
requirement that any treatment levele.or
methods specified by EPA. substantially
diminish. tha toxicity. of the waste'so

that short-term and long-term. thzeata in
human health.and the enviranment ara
minimized..

The requirement that hazardous waste:
incineratars.achiave 98.99% DRE ia
codified.in the existing RCRA
regulations under. Part 264.Subpart Qu
The requirement.is alse mandated: by
statute. RCRA. seation 3004{c}{(1}(B} The-
California.list final rule-does not reepen.
consideration:aof the permit standarda, If.
a facility demonstrates,that a:rastricted:
waste.cannot be-incinerated in.
compliance.with Subpart.©/
requiremants;. the facility may petition:
the Agency. for a treatmant varianes:
pursuant to § 268:44.or the facility, may.
petition EPA-far appravalto-use an
alternative equivalant treatment method.
pursuant to §268.42(b),

Tha Aggncy reeently propesed that:
burning HOC wasates in boilers:
industrial furnaces in campliance with
proposed Part 268 standards would be
equally effeative:as Subpart. Q!
incineration and: suggested: that such
methods could form-the basis.for &
revised determination of BDAT. 53 FR.
169682 (May 8; 1987); These stendards:
could provide for use of thess
alternatives ta incineration: in treating
prohibited HOC wastes.without:
requiring a case-specific demonstration.
as to aquivalency: pursuant. to: ‘

§ 268.42(h);

¢. Applicabiliteof today’s treatment
standards. Although EPA has
determined that incineration is ar
appropriate treatment standard. for. the-
broad category of wastes referred ta as.
HOCs, the Agency recognizas that.the
California. list was.intended as a.starting:
point in the land disposal restrictions
andiso whaere the: Agency hasideveloped.
wasterspacific data it is-desirable ta
refine the: treatment requirements
accordingly: Such waste-specific
requirements ara likely to. he:more:
reliable, as the wastes themselves:are
better charactarized, Furthermore,.ass
discussed in the Nevemben 7, 1988 finak
rule, the-Aganay prefers te astablish
concenication-based treatmants
standerds cather tharn treatment
standards axpressad aa speeified
technolagies: besauna EPA heliever that
this wilb peovide the regnisted:

community with-greater Qaxibility ire
meeting treatment.stamiards and will
encourage tha develapment of mora:
efficient and innovative lechrnoiogies:.
Consistent withithess principles: and;
in response to & commenter' s concern:
overwhicl treatmant standards apply
whaere & waste contains several
constituents, the HOC treatment
standards pramulgated in.today's final
rule-are only applicable to those HOCs
that are.not covered by other Agency
rulbmaktings under § 268.41,. § 258.4Z, or
§ 268.43. The Agency has provided in.
§ 288.42 that treatment standards
established for wastes:contgining:
individual €alifornia list constituents
will supersade today's treatment
standardy, With respect to the:
prohibiticrr effastive date, the waste-
specific determinatior that adequate
treatment capacity does-or does not’
exiat for the more specific type of HOC
waste woultd alse-be controlling..
Therefore; $ 208132 states- that the:

prohibition effeutive dite established for

the more specifie HOG wasta would'
apply, ot the prohibition effective date
established today for the generic HOE
wastes,

For example, a restricted wasta {i.e.. &
waste to which no variances apply) -
containing an FOOT or FOOZ halogenated’
spent solvent constitaent (such as
trichloroethylene—F001) is subject to a
cancentration-based. treatment-
standard. See Table CCWE, 51 FR 40842,
November 7, 1988]). Thus, such & waste
need-only be-treated to meet the
applicable levelg in Table CCWE. The:
Agency is not requiring that incineration
be used to achieve thia level. However:,

the waste must be treated to these levels.

effective November 8,,1986 and is not:
entitled to the 2-year nationwide:
capacity variance applicable to non-
salvent HOCs,.

The Agency cautians, howavar, thats
thesa principles.stating that wasta.
speeific determinations. as.to treatment:
standards and effecttve ddtes are
controiling over more generic
determinations anly applies where: the:
wastes are 8.3ubset of HOCa for which.
treatment standarda and prohibition.
effeativa dates exist. (The wastes
currently affecied by this overlap are
the prohibited solvent, dioxin, and BCR
wastes, Several additional examplaes off
the Agency's approach ir:susly cases are:
provided following the section entitled.
“Capacity Determinations and. Rifective-
Dated' in. today's preambis. ) Where a.
hazardous waste: containg both HOCs:
and oonrHOC constituents (8.g,.
prohibited levels of & Califarnia liat
metal i ligoid foem); the weste would
be prohikited foom larrd: dispasaliuntil it

is in: compliance witk the treatment
standard-for-beth HOE and non/HOT'
constituents {ox until treatment’
standards are promuigated.for the-
California list metaly the waste albo-
meets the statotory prohibition [evely ar
hag been treated and rendered
nonliquid). In this case, urdike the case
of the HOC/ more=specific-HOT overlap,.
there is no-necessary relation between
treatment of the non-HOC constituent
and the HOC3, so that HOCs could’go-
untreated if the treattnent standards for
only the non-HQE constituents appliedi
The general principle here is.that where
different constituents are present’in.the.
same waste (as.oppased.ta one.
constituent appearing.an twa lists. 8.g.
an F001-F00Z solvent which.is.-alsa an,
HOC], all of the censtituants ixthe
waste must bs in.compliance with,.or be.
treated:ta comply with,,all spacified:
treatment. standarde {orprahibition:
levels where na treatment standards.
have been established}, The same:
principle would apply in: deternmining
prohibition effective date= for. wastas
containing.HOEs andinon-HOG
constituents. Unless the Agencyhad:
apecifically addressed this type of waete:
matrix in its capacity determinations.
the prohibition effective date foreach:
constitutent would: be: applicable.?

For example, where-a liquid-
hazardbus waste containg both
California list metaly above ther
statutory prohibition levell and HOCs in
total concentration greater than-or equal-
to 10:000 mg/1! the applicable profibition
effeetive dates are-July-8! 1987 for the
metal portion of the waste and'July &
1989 for the HOE portfon: This reading
is not only consistent with-the Agency's
analysis of available treatment capacity
(EPA ig-finding that threre presently does
not exist & nationwide shortage of
treatment capacity for such metals], but’
it is also necessary to avoid situations
where the Agency would be granting a
national capacity varrance for a period
longer than two years. This could.
happen, for instance, in the case of an
F001-F005 solvent waste which ie
entitled to the 2.year variance from the.
November 8, 1988 prohibition effective
date but which also contains prohibitad.
concentrations-of Califarnia list.
constituents {e.g. metals] for which EPA.

*Even if the Agenay had. addressed‘this type of
waste natnix. EPA is nat precladed from revising:its.
determinations as.ta treatment standards and.
corresponding prohidition effestive dutes {within:
certain staludory comsirminis:regardion the jangih of
variances to the sffective dater] However..the
Agency,s subszquant determrngtion would bave \o.
evince & clear intent to supersede an sarlier
determination: otherwise each prottition effective
date. waeuld spply.
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established an effective date later than
November 8, 1988 (assuming only for
purposes of this example that such a
variance was granted for the metal-
bearing wastes). Since national capacity
variances cannot exceed two years
{RCRA section 3004{h}){2)), the variance
on the solvent portion of the waste
could not extend beyond November 8,
1988. For these reasons, today's final
rule states in § 268.32 that constituents
in a waste may become subject to
prohibitions different times.

2. PCB-Containing Wastes

The Agency proposed to establish
treatment standards expressed as
specified technologies for liquid
hazardous wastes containing PCBs in
concentrations greater than or equal to
50 ppms. The proposed methods were
thermal treatment pursuant to the
technical requirements in the TSCA
regulations at 40 CFR 761.80 (burning in
high efficiency boilers) or 40 CFR 761.70
(incineration}. Commenters did not
challenge the appropriateness of the
well established TSCA treatment
specifications, therefore, EPA is
finalizing the treatment standards as
proposed. .

e treatment standards promulgated
today in § 268.42(a) are consistent with
the TSCA regulations which require the
incineration of liquid wastes containing
PCBS at concentrations greater than or
equal to 500 ppm. Liquid hazardous
wastes containing PCBs at
concentrations greater than or equal to
50 ppm and less than 500 ppm may be
burned in either high efficiency boilers
or in incinerators. As with the
prohibited HOC weastes or any other
wastes subject to treatment standards
expressed as specified technologies,
alternative equivalent methods may be
used provided they are approved by the
Administrator according to the
standards and procedures specified in
§ 268.42(B).

Applications for approval of
alternative equivalent methods should
be submitted to the EPA Administrator;
however, where such applications
involve PCB-containing wastes copies
should also be sent to the Director,
Exposure Evaluation Division, Office of
Toxic Substances, and to the Chief,
Waste Treatment Branch, Office of Solid
Waste.

Regardless of whether the specified
methods in § 268.42(a) or aliernative
equivalent methods approved under
§ 268.42(b) are employed, EPA is
clarifying that, since the PCB wastes
subject to today's prohibitions are
contained in RCRA hazardous wastes,
compliance with the applicable -
provisions in 40 CFR Parts 264, 265, and

266 is also required. The more stringent
technical operating requirements for
incineration in the TSCA regulations are
applicable; however, facilities treating
these liquid hazardous wastes
containing PCBs must also be in
compliance with existing RCRA interim
status or permit standards specified in
Part 264 and 265. In addition, any Part
268 regulations that may be promulgated
with respect to the burning of hazardous
wastes in boilers and industrial furnaces
will also apply. {See 52 FR 16982, May 6,
1987.)

Liquid hazardous wastes may contain
both PCBs and other hazardous
constituents for which EPA has
established different treatment
standards or prohibition effective dates.
An example would be solvent wastes .
and PCB wastes mixed in a single
matrix. In this circumstance, both sets of
treatment standards and effective dates
would apply. This is consistent with the
principle outlined above that where
different constituents are presentin a
waste, all applicable treatment
standards and prohibition effective
dates must be complied with,

F. Capacity Determinations and
Effective Dates

1. HOC~Containing Wastes

On December 11, 1986, EPA proposed
that liguid hazardous wastes containing
halogenated organic compounds (HOCs)
in total concentrations greater than or
equal to 1,000 mg/1 and less than 10,000
mg/l HOCs {“dilute HOC wastewaters”)
be prohibited effective July 8, 1987, EPA
did not consider proposing a 2-year
nationwide variance for the dilute HOC
wastewaters, in part, because the
Agency believed it was legally
precluded from granting capacity
variances where treatment standards
are not specified. For all other California
list HOC wastes, EPA proposed
incineration as the required treatment
method and proposed to grant a 2-year
nationwide variance from the July 8,
1987 prohibition effective date due to a
lack of incineration capacity. For these
wastes, EPA stated that incineration
capacity was already exhausted as a
result of the land disposal prohibitions
for solvent-containing hazardous
wastes. ‘

Several commenters suggested that
there was available thermal treatment
capacity for liquid HOC wastes. Other
commenters questioned whether the
Agency was in fact legally precluded
from granting capacity variances where
it did not establish treatment standards.
Additional commenters noted that the
Agency had already found that there is
inadequate capacity to treat dilute -

solvent wastewaters, which are a subset
of dilute HOC wastewaters; and noted
the incongruity of not granting a
corresponding variance for the dilute
HOC wastewaters. The Agency has
reexamined these issues in light of the
comments received and in light of new
information. EPA's findings are set out
below.. - E

a. Legal constraints on gronting
national capacity variances. As stated
in the Agency's recent notice of data
availability and request for comment (52
FR 22356, June 11, 1987), the threshold
issue here is whether the Agency is
barred as a matter of law from granting
capacity variances where it does not
specify treatment standards. Upon
reexamination, EPA believes there is no
absolute legal constraint. No commenter
to the June 11, 1987 notice challenged
this conclusion. The statute itself
contemplates that such variances can be
granted. Section 3004{h)(2) indicates that
the Agency may grant a nationa] -
capacity variance in either of two cases:
(1) With respect to wastes prohibited
when the Agency promulgates
regulations pursuant to section 3004{d)~
(g}; or (2) with respect to hazardous
wastes “subject to a prohibition” under
those same subsections. In this latter
case, the prohibition would take effect
by operation of law (i.e., the so-called
statutory hammer would fall), and no
treatment standards would be
establigshed. Yet the statute states that
EPA remains authorized to grant
national capacity variances. The Agency
could grant case-by-case extensions of
the effective date under section
3004(h)(3) as well, since (h}{3) authorizes
extensions to an “effective date which
would otherwise apply" under
subsections (d}-{g} or subsection (h}(2].
These effective dates, as just explained,
can take effect whether or not the
Agency promulgates treatment
standards.

In addition, the statutory standard
that authorizes EPA to grant capacity
variances i not identical to the
language in section 3004{m) authorizing
EPA to establish waste treatment
standards. The Agency construes this to
mean that it need not consider precisely
identical factors. Section 3004(h)(2)
requires the Agency's determination to
be based on availability of “adequate
alternative treatment, recovery, or
disposal capacity which protects human
health and the environment * * *", This
can either be broader or narrower,
under different circumstances, than
treatment satisfying the section 3004{mj}
standards. 51 FR at 40800. The key point
here, however, is that the existence of
the different statutory standards for
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granting capacity variances and
establishing treatment standards
confirms that the two determinations
are not inextricably linked.

b. Determination not to grant naticnal
capacity variance for dilute HOC
wostewoters. Although the Agency's
rationale at proposal for not granting
national capacity variances for dilute
nonsolvent HOC wastewaters would no
longer apply. the Agency does not
believe such a variance is warranted.
The Agency's estimates are that these
wastes are generated in low volumes,
and most of these wastes are believed ta
contain less than the statutory HOC
prohibition level. 62 FR 22358. No
commenter challenged this conclusion.
In addition, there is some available
commercial capacity to treat these
wastes. 51 FR 40614.

Commenters to the December 11, 1888

proposed rule and the June 11, 1887
notice did not document any shortage of
available treatment capacity; however,
several suggested that the Agency’s
determination in the November 7, 1966
rule that there is inadequate treatment
capacity for certain dilute solvent
wastewaters (which are also HOCs}) 18
inconsistent with the proposed approach
not to grant a nationwide variance for
the dilute HOC wastewaters. The two
rules are consistent. The dilute solvent
wastewaters granted a national capacity
variancs in the November 7, 1986 rule
are not limited to wastes containing
1,000 mg/] solvent HOCs. Rather, many
of those wastes contain less than 1,000
mg/1 solvent HOCs and, therefore, are
not subject to the capacity demands
imposed by the California list
prohibitions.

The Agency notes, however, that the
national capacity variance for F001-
F005 solvent-containing wastewaters
would continue to apply even if the
solvent wastes also contain over 1,000
mg/l HOCs as long as the wastewater is
regulated as hazardous because of the
FO01-F005 solvent constituents. This is
because EPA has already addressed
these sﬁeciﬁc types of HOC wastes on
November 7, 1986 and has indicated in
the California list proposal (51 FR 44725}
and earlier in today’s preamble that
such waste-specific determinations
supersede the California list
determinations. However, if the solvent-
HOC hazardous wastewater is not
regulated as hazardous by virtue of
being an FOO1-F005 solvent, it does not
meet the definition of those wastes
addressed in the November 7, 1888 rule
and, therefore, it is subject to the
prohibition effective dats promulgated
for the dilute HOC wastewaters. As a
result, the hazardous waste would be

prohibited effective July 8, 1987 despite
the fact it might contain constituents
identical to those specified in the Fo01-
FO00S$ listings.

C. Determination to grant national
capacity variance for HOC liguids
containing greater than 10,000 mg/!
HOCs and HOC solids. As stated earlier
in this section to today’s final rule, EPA
has specified incineration as the :
required treatment for all California list
HOC wastes except dilute HOC
wastewaters and determined that, due
in large part to the additional demand
placed on incinerators as a result of the
November 7, 1886 solvent restrictions,
there is a nationwide lack of
incineration capacity. Several
commenters suggested that incineration
capacity exists for the liquid HOC
wastes; however, quantitative data were
not submitted to support these
assertions. Other commenters agreed
with the Agency's capacity analysis as
discussed in the proposed rule (51 FR
44732]. Based on EPA’s data and public
comments, the Agency is granting the
proposed 2-year nationwide variances
from the July 8, 1987 prohibition
effective date for thee > categories of
California list HOC wastes,

As noted in the previocus section
entitled “Treatment Standards,” the
Agency prefers to establish
concentration-based treatment
standards rather than treatment
standards expressed as specified
technologies because concentration.
based standards provide the regulated -
community with flexibility and are
believed to encourage the development
of innovative new treatment processes
or more efficient operation of existing
technologies. In addition, EPA intends to
revise treatment standards as new
technologies emerge or the Agency
obtains new data. For example, the
Agency's recent proposal {52 FR 16082,
May 6, 1987} to regulate the burning of
hazardous wastes {including HOCs) in
bollers and industrial furnaces and to
specify numerous operating
requirements could form the basis for a
revision of the HOC treatment standard.
In the absence of regulatory standards
specifying operation of these devices,
the Agency is not yet comfortable
including them as treatment methods,
and intends to first analyze comments to
the May 8, 1987 proposal before
instituting any such action. Should EPA
revise the treatment standards as
mentioned above, or in other ways, & .
revised capacity determination will be
required in order to justify the
continuance to today’s national capacity
variances.

2. PCB-Containing Wastes

On December 11, 1686, EPA proposed
treatment standards for the California
list liquid hazardous wastes containing
PCBs at concentrations greater than or
equal to 50 ppm. In proposing these
treatment standards (i.e., thermal
treatment in accordance with existing
technical requirements set forth in the
TSCA regulations at 40 CFR Part 781),
EPA also proposed to grant a 2-year
nationwide variance based on a
perceived lack of such thermat
treatment capacity.

A reevaluation of existing data and
new volume and incineration capacity
data indicate that there is nota
nationwide shortage of capacity to
manage the small volumes of these PCB
wastes that are currently land disposed,

For the liquid wastes containing PCBs
at concentrationsa greater than or equal
to 500 ppm, the TSCA regulations in 40
CFR Part 761 already require
incineration. Since none of these wastes
can permissably be land disposed
currently, the California list prohibitions
do not add any incremental demand to a
capacity analysis. Therefore, the Agency
is not granting the proposed 2-year
nationwide capacity variance, As with
the HOC wastes discussed above, any
individual demonstrations of capacity
shorfalls may warrant a case-by-case
extension provided the requirements of
§ 268.5 are met.

The primary impact of the California
list prohibitions on PCB-containing
wastes is on liquid wastes containing
PCB» at concentrations greater than or
equal to 50 ppm and less than 500 ppm.
Such wastes could previously be land
disposed under the TSCA regulations
provided absorbents are added and
other requirements are met. Today’s
final rule prohibits the land disposal of
such concentrations if contained in
hazardous waste; however, Agency data

_indicate that very low volumes are

currently being land disposed. In
addition, treatment capacity in high
efficiency boilers and alternative
technologies {e.g., chemical
dechlorination) appear to be adequate.
Therefore, additional demand for
treatment as a result of the California
list prohibitions appears minimal and
existing estimates of capacity supply do
not warrant granting a nationwide
variance for these wastes. This
conclusion was not disputed by any
commenter to the June 11, notice.

3. Metals, Free Cyanides, and
Corrosives :

The ncy stated in the November 7,
1088 final rule (51 FR 44732) and the June
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11, 1087 notice (52 FA 22350) that i does
not believe it is necessary to grant a
natiomal capacity variance for the
Caltfornia lint metal, cyanide, and
corrosive wastes, given the relative case
with which trestment can be conducted
and unreynlated tank capecity can be
installed. Several conwnenters
challenged this conclusion. EPA Is
currently reevaluating its asssmprion
that tank capacity and associated
treatment devices can be rapidiy
installed; however, the Agency does mot
believe it can currently justify granting
of national capacity variances given its
uncertainties sbowt volumes of wastes
generated, existence of commercial
treatment capacity, plus the ability to
treat these California lists wasies o
render them nonliquid {ordinarily »
relatively unsophisticated treatment
process} sd, therefore, no longer
prohibited. In addition, the fact that EPA
has only received two petitions to date
requesting case-by-case extensions for
California list wastes suggests that no
national shartages exist. To the extent
that there are isolated shortages in
capacity, case-by-case extensions may
be granted pursuant to the requirements
of § 268.5. Althaugh today's final rule
does not grant a nationwide variance for
these wastes. the Agency is concermed
that certain large volume flows might
pose a capacity problem, and is
compiling and evaluating data relevant
to future capacity determinations.

G. Examples Hlustroting Integratian of
Today's Final Rule With Other Land
Disposal Restrictions Rules

The following examples are the
Agency's interpretation of the operation
of today's final rule. (These examples
assume that notre of the exemptions in
$§ 268.4, 288.5, and 268.6 apply.}

1. Generutor A generates a liquid
hazardous waste containing 2,000 ppm
HOCs, some of which are FOO1
hozardovs waste solvents. The waste
must meet the treatment standard for
the FDO1 solvent by November 8, 1988.
The treatment standards and prohibition
effective dates for spent solvent wastes
control here because these solvents are
a subset of HOCs already addressed in
the November 7, 19886 final rule. (See
§ 268.30(a}{3) which states that solvermt
wastes comaining less tham 1% total
Fo01-Foos censtitirents as initially
generated are prohibited effective
November 8, 1988. 51 FR 40841, 52 FR
21012, 21017.}

2. Cenerator B generates a nonliguid
hazardous waste cortaining 12,000 ppm
HOQCs, over 10,000 ppm of which are
Foo1 solvents. For the same reasons as
the previous example, the waste must
meet the treatment siandard for FOOL

solvents, but it seed not be Incinernted
to do sox The lend dispesal prohibitien
for POS1 wastes containing greater then
or equal to 1% total FOO1-FO0S selvent
constituents is already in effect (since
November 8, 1886]. (This answer
assumes that the waste is not generated
by a small quantity generator, &
CERCLA response action, or RCRA
corrective action.)

3. Generator C, a small quantity
generator (SQG] of 100-1.000 kg per
month of hazardous waste, generates a
spent solvent waste containing 20,000
pom of FOUI solvents and 25,000 ppim of
other HOCs. The treatment standard for
F001 solvents will apply as of November
8, 1988 because the Agency has
determined that there is currently
ingufficlent natfonwide treatment
capacity for such spent solvent wastes
generated by SQGs. [See §268.30{a)(1} at
51 FR 40641.) As these SQG Foo1
solvents are a subset of HOCs already
addressed in the November 7, 1986 final
rule, their treatment standards and
prohibition effective data will control.

4. Generator D, a large quontity
generator, generntes a non-CERCLA
liguid hazardous waste containing 600
ppm PCBs and 11,00 ppm hazardous
waste spent chlorinated soivents. The
waste must meet the treatment stendard
for both solvents and PCBs, and mrust do
80 by incineration. These prohibitions
are effective irmnediately. Solvents and
PCBs are considered 10 be differamt
constituents and, therefore, both sets of
treatment standards and prohibition
effective dates (November 8, 1986 and
July 8, 1987, respectively) apply. While
the earlier examples ithuatrate that the
HQOC prohibitions are superseded by
prohibitions on more specific types of
HOCs, this is not the case here becanse
solvents are not a subset of PCBa or vice
versa.

Sa. Generator E, o small quantity
generator (100-1,000 kg/mal, genercies
the sumwe waste a3 Generctor I in the
previons examiple. Because EPA has not
fournd sry shortzge in nationwide PCB
treatment capacily, this waste wonld
have to be incinerxted as of July & 1987,

5b. Same focts ax the previous
example, except the waste is sat a
liquid. Ondy the treatment standerds
and November 8, 1988 prohibition
effective date for the solvent epplies.
becawse nonkiquid PCB wastes are not
prohibited in today's final rule.

8. Generutor F generates a Bguid
hazardous woste containing 11,000 mg/}
HOQCs and 600 mg /! leod. The HOC
portion of the waste is not prokibited
until July 8, 1886, The metal portion of
the waste is prohibited immediaiely.
Once the HOC prohibition becomes

_—“‘—'__M

[

land disposed K ik is & mealignid

asb) ox. if siill a liguid (e.g.. 8 m&&.‘
water), it conlaing lese thae 500 poe,
lead (or ovore stringent levals that may
be specified). The general principle here
is that where a waste contains differeny
constituents that are not subeets, the
waste must mest the trestment
standarde aad prohibition effective
dates for each such constituent.

H. Comparative Risk and Availoble
Trevtment Alternatives

As EPA recognized in esiablisking
framework for imp mg the *
statutorily mandated land disposai
resirictions, Congress did not intend thay
risks to human health and the
gavironment be increased as a result of
such restrictions. To help prevent
situations in which regulations
restricting hazardous wastes from the
land disposal would encourage
treatment techaoclogies posing greater
risks than those posed by direct land
disposal, EPA is conducting comparative
risk analyses. In the November 7, 1008
final rule (51 FR 40572} the Agency
conducted cemparative risk
assesamguis for the first category of
wastes subject to the land disposal
restrictions, i.e.. certain dioxin-
containing the solvent-containing
hazardous wastes.

The Agency has conducted
comparative risk assessments in
conjunction with establishing section
3004(m) treatment standards for several
of the Califoenia list wastes. Tha
methodology employed is similas but not
identical ¥ that utilized in the
November 7, 1986 solvents and dioxins
final rule. The RCRA Risk-Cost Analysis
{WET]} Model continues o be the
primary ool for assessing comparative
rigks; hewever, the WET Mode! has
been revised on the basis of detailed
case studies performed for the
Novembaer 7, 1086 final rule and public
comsents responding to the Agency's
approach io that rulemaking,

Resulis of the comperative risk
analysis are not being used to sllow
continued land dispoeal of untreated
hazardous waste. Insiesad, treatment
technologies that are determined Yo pose
greater total risks than land disposal of
untreated wastes are excluded (i.e.,
considesed “unavailable’'] ar a besis for
establishing the section 3004{ms)
treatment standards. If the best as most
efficient treatment technology for a
wasts is determined to be riskier than
land disposel. the desigion to classify i
as umavailable will have a direet impact
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on the level or method established as
the section 3004(m) treatment standard.
The treatment standard, which must be
based on the capabilities of the best
demonstrated available treatment
technologies for a waste, is then based
upon the capabilities of the best
demonstrated treatment technology that
does not pose greater risks than land
disposal. To the extent that the next
best treatment technology performs less
efficiently than the best technology (in
terms of the fate of its residuals in the
environment}, the resulting section
3004(m) treatment standard will be less
stringent. )

Aas noted in the November 7, 1986 final
rule, treatment technologies identified
as riskier than land disposal, and -
therefore, classified as unavailable for
purposes of establishing standards, may
still be used by facilities in complying
with treatment standards expressed as
performance levels. Accordingly, EPA is
committed to developing sufficient
regulatory controls or prohibitions over
the design and operation of these
technologies to ensure that their use in
complying with the treatment standards
does not result in increased risks to
human health and the environment. The
analyses conducted in support of these
comparative risk assessments will
provide a basis for developing such
controls or prohibitions, however,
additional supporting data will be
necessary. Where, as in today’s final
rule, the section 3004({m} treatment
standards are expressed as specific
methods which must be utilized, a
determination to classify a treatment
alternative as unavailable will prohibit
the use of that technology in complying
with the applicable treatment standards.

The comparative risk analysis
conducted for selected California lipt
wastes estimated the human health risks
of land disposal practices and treatment
alternatives for California list PCB and
HOC wastes, These assessments
produced estimates of two measures of
risk: the probability of harm to the
maximum exposed individual (MEI risk};
and the total number of cases of health
effects (population risk). For a treatment
to be considered unavailable with
respect to a certain waste stream: (1) It
had to be more risky than land disposal
along all points of the risk distribution;
(2} the treatment and land disposal risks
had to share the same medium and
constitutent of concern; and (3) the first
two conditions had to be met for both
the population and MEI risk
distributions for that waste stream.

Results of the comparative risk
assessments indicate that the best
demonstrated treatment methods for the

PCB and HOC wastes are not clearly
riskier than land disposal. Whenever
treatment is less risky or it is uncertain
that a given treatment technology or
treatment train is clearly riskier than
land disposal, as in today's final rule
concerning California list wastes, the
Agency will consider the treatment
available for determining treatment
standards and will develop data to
support additional regulatory controls
that may be appropriate. All alternate
treatment technologies modeled in this
analysis were determined to be
available alternatives to the land
disposal of HOC-containing California
list wastes. For all PCB-containing
California list wastes, incineration to
99.9999 percent (six 9s) destruction and _
removal efficiency (DRE) was
determined to be an available
alternative to disposal in a landfill.

IV. Modifications to the Land Disposal
Rostrictions Framework

Today's final rule does two things.
First, it addresses the land disposal of
the second category of wastes scheduled
for prohibition under RCRA section
3004, i.e., the "California list” wastes.
Second, it modifies portions of the land
disposal restrictions framework
promulgated on Nove.aber 7, 1988 (51 FR
40572}). Unless otherwise specified {e.g.
the unique waste analysis requirements
codified in § 268.32), the modified
framework applies to both California list
wastes and all other restricted wastes,
This section in today’s final rule
describes the substantive changes made
in the framework and briefly discusses
any unique requirements with respect to
the California list wastes.

A. General Waste Analysis (§ 264.13
and § 265.13)

In the November 7, 1986 final rule (51
FR 40637-38), the Agency amended the
general waste analysis provisions by
requiring owners or operators to specify
in their written waste analysis plans
certain procedures and schedules for
meeting the requirements of the § 268.4
treatment in surface impoundments
exemption. In particular,
$ 264.13(b)(7}{iii} and § 265.13(b)(7)(iii)
require the waste analysis plan to
specify the procedures and schedules for
complying with the RCRA section
3005(j)(11)(B) requirement to annually
remove hazardous residues for
subsequent management. In
implementing the hazardous residue
removal requirement, the Agency stated
that such residues need not be delisted.
Rather, EPA provided in § 268.4(a)(2)
that the removal requirement could be
satisfied if the residues which do not
meet the Subpart D treatment standards

are removed. The rationale for this
approach is that since wastes meeting
the treatment standards may be land
disposed, such wastes should not be
subject to the removal requirement.
Today's rule does not change the
basic thrust of this approach. However,
many of the California list wastes are
sub,ect to prohibition levels which are
not expressed [at least as yet) as
treatment standards. Similar to wastes
that are treated to meet corresponding
treatment standards, California list
wastes treated to below the prohibition
levels may be land disposed. Today's
final rule revises § 268.4(a)(2) to provide
that where no treatment standards have
been established (e.g., for several of the
California list wastes), residues not
meeting the applicable prohibition levels
are subject to the annual removal
requirement. As a result, the waste
analysis requirements are also revised
accordingly. {Incidentally, such a
residue could not be rendered nonliquid
and then be placed back in an
impoundment unless it also meets the
specified prohibition level because it -
would become liquid again immediately
upon placement in the impoundment.)

B. Purpose, Scape and Applicability of
Part 268 (§ 268.1)

In § 268.1 of the November 7, 19886,
final rule (51 FR 40638), the Agency
stated that the Part 268 land disposal
restrictions apply to generators,
transporters, and owners or operators of
treatment, storage, or disposal facilities.
EPA also noted {51 FR 40577) that the
land disposal restrictions apply to both
interim status and permitted facilities.

Section 268.1 also contains certain
exemptions from the land disposal
prohibitions. Among these are
exemptions for: (1) Wastes that are
subject to successful case-by-case
extensions pursuant to § 268.5; (2)
wastes that are the subjectof a
successful “no migration” petition
pursuant to § 268.8; (3) contaminated
soil and debris resulting from a response
action taken under section 104 or
section 106 of CERCLA or resulting from
a corrective action required under
RCRA; and (4) wastes generated by
small quantity generators of less than
100 kilograms of non-acute hazardous
wastes per month or less than 1
kilogram of acute hazardous waste per
month. These exemptions continue to
apply.

The Agency notes that it omitted to
cross-reference an existing regulatory
exemption in proposing the California
list rules. This is the exemption in 40
CFR 282.51 for a farmer disposing of
waste pesticides from his own use on
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his own farm In sccordance with the As proposed, these amendments. to
disposal instructions an the pesticide § 2683 would apply to the entire land
label. Thera is no suggestion in RCRA or  disposal restrictions program, and not
the legislative history that this practics,  just to the California list wasies. For
which can be similar to lawful example, 8 waste prohibited from land
application of a pesticide product. was  disposal as of Novembar 8, 1888 because
intended to be subject to the land it contains greater than or to 1%

disposal prohibitions. The Agency
discussed this omission in the June 11,
1887 notice of data availability and
received no adverse comment.
Therefore, today's final rule codifies this
exemption in § 168.1(d) and revise

§ 262.51 accordingly. -

EPA is not amending § 268.1 to
exempt lab packs, as requested by some
commenters. As the cy stated in
the November 7, 1988 final rule {51 FR
40584), lab packs remain subject to the
land disposal restrictions because
neither the legislative history nor the
statute indicate that lab packs can be
excluded from the land disposal
restrictions if they contain restricted
wastes in concentrations exceeding the
applicable treatment standards or
prohibition levels. In addition, tquid
wastes contained in lab packs must
comply with the Part 264 and Part 285
requirements regarding the placement of
containerized liguids m landfills.

C. Definitions Applicoble to this Part
(5268.2)

As stated earlier in today's preamble.
EPA is defining the California Nst
constituents subject to the RCRA
section 3004{d} prohibitions on land
disposal. To avoid confusion in the
regulated community over which wastes
are subject to the section 3004(d]
prohiditione. the Agency has codified
several of these definitions in § 2682. A
more detailed discussion of the basis for
these definitions appears in the earlier
preamble sections addressing each

constituent.

e sise nates that today's
rule slightly revises the languege
defining the term “land disposal’” te
correct sn ambiguity in the November ?,
1968 version of the definition. As
revised, the definition clearly states that
“land disposal* i "placement in er oo
the Jarad™ snd thrat such placemern! need
only be “for disposal parpsses” when
placement oecurs in the concrete vaull
or bunker. S3e¢e RCRA section 3004(k ).

D. Dilution Prokibition (¥ 268.3]

EPA 10 amend the § 268.3
dilution prohibition promuigsted on
November 7, 1988 (51 FR 40639) to
inclede dilution t0 avoid a prohibitien in
Subpert C of Part 208 (e.g.. diluiion to.
below the restrictions levels for the.
California list wastes) and dilution to
circumvent the effective dete of &
Subpart €. peohibition on laswd disposal

total FO01-FO0S5 solvents could not be
diluted to create a solvent waste
containing less than 1% total Fon-Foos
solvent constituents in ocder to take
advantage of the November 8, 1968
prohibition effective data applicable to
the latter group of solvent wastes.

Most of the commenters supported the
proposed amendments to the dilution
prohibition; however, several expressed
concern that solidification not be
eliminated as 8 means of treating
restricted hazardous wastes. They
stated that solidification is treatment.
not dilution, and should be allowed.

EPA is promulgating the amendments
to the dilation prohibition as proposed;
however, the Agency is clarifying that it
agrees with the commenters that
solidification—1.¢., treatment that
renders the waste nonliquid—is :
appropriaie treatment in many cases.
Therefore, legitimate solidification
technelogies are appropriate for use on
the California list mxtal-bearing wastes,
at least until treatment standards have
been established for such wasies.

In the November 7, 1986 final rule {51
FR 40502), EPA noted that many
treatment methods require the addition
of reagents, but do pot thexeby
constitute dilution. Addition of these
reagents produces physical or chemical
changes and does not mesely diluie the
haaasdous constituents into & larger
volume of waste so as to lower the
constituent concentration. Where such
physieal or chemical changes do not
occur, or where the hazardous
constimeals (¢.g. metale) ars not
'oﬁn;rwin immebilized, “gidiﬁuﬂn" :
techniques may possibly be comsidersd
dilution as a substitwie for sdequete
g‘eatmx within the meaning of the

2688.3 prohibition.

As a practical matier, even where
solidification techniques are not
considered dilution, the hguide in
landfills prokibitions set forth in
§ 284.314 ond § 285304 remain
applicable. These provisions place
certain prohibitions on the use of
absorbenis. (See, for example.
“Statutory Interpretative Guidance on
the Placement of Bulk Liquid Hazardous
Waste in Landfills,” OSWER Policy
Directive #0487.00-2A, Juse 11, 1988.)

EPA actes that cnce treatment
standands are promulgated for the liquid
metal-bearing wasies. solidification in
and of itself will no longe: be a
permissible means of weatment 10 avoid
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a prohibition. Solidificstion will either
have to achieve the treatment lsvels ar,
where 3%“3&“ mhun
expre as s og

those te mast be utilized.
Where particalar technologles have
been specified, any treatment methods
not specified in § 208.42 or approved
under § 268.42{b} are net allowed. Thus,
in today's final rule, the California list
waates con PCBa must be treated
using the specified thermal destruction
technologies (i-e., incineration or
burning in high efficiency boilers).

The Agency aleo notes hare that, as
stated earlier in today's preamble,
legitimate aggregation of wasie streams
(e.g., wastewaters) to facilitate
centralized treatment is not considered
impermissible dilution. However,
artificial aggregation of wastes to avoid
a land di prohibition standard, oe

- mixing substances that do not either

themselves need to be treated or which
do not aid in treatment, would be
considered impermissible.

E. Treatment Surfoce Impoundment
Exemption: Evaperation Prohibition

(5 2638 '

In eddition to modifying the treatment
residue removal requirement as
described in section A of this unit in
today's preamble, EPA is also revising
§ 268.4 to peohibid, in certain.
circumstances, the evaporation ef

. hazardous constituents for purposes of

obtaining an exemption allowing
treatment of prohibited in surface
impoundments. The Agency propased
this limitation because of it belief that

. only wapoundments used to treat

restricted wastes to reduce their toxicity
or mobhility, and not just to transfer
hazardous comstituents and their
associated risks to other media (e.g..
from the [and to the air}, should be
eligible for the § 2884 exemption.

A majerity of the commenters
supported the proposed pyohibition, bul
several suggested that de minimis or
other relesses incident to-treatment.
should.-be allowed. One commenter
staled thet FPA should facus on the
risks of evaparatien in defining the -
appropriate scope of the prohibition.
The Agency agrees with the comments
that de minimss evaporation incident to
properly operated and effective
treatment metheds should be allowed in.
the context of woday'e final sule. Today"s
final rule thue states that evaporation of
hazardous constitvents as the principal
means of treatment is not considered
permissible treatment for purposes af a
§ 288.4 exemption. o

In finalizing the proposed prohibifon,
EPA emphawsizes that it is defining what
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constitutes permissible "treatment™ for
purposes of section 268.4 and RCRA
section 3005(j}(11). EPA agrees that
evaporation risks should be evaluated
but not in the context of today's final
rule. The Agency is not determining in
this final rule whether evaporation from
such impoundments poses risks
requiring control. This will be ,
determined in the context of rules
implementing RCRA section 3004{n}.
Rather, EPA is stating that
impoundments which merely evaporate
hazardous constituents are not engaging
in an activity justifying receipt of
prohibited wastes. This reading of the
statute is a corollary to the prohibitioa
on dilution: both evaporationas -
described above and dilution do nothing
to remove, destroy, or immobilize
contaminants as contemplated by
RCRA. The thrust of the statutory

provision in section 3005(3){11) is to grant

a limited exemption for impoundments

. engaged in treatment which to some.
extent meet the objectives of section
3004({m), namely which reduce levels of
toxicity or reduce the potential for
hazardous constituents to migrate from
the waste. Practices which do nothing
more than transfer hazardous
constituents to other media fail to
satisfy this objective. Put another way,
since placement of restricted wastes in
surface impoundments is considered
land disposal under RCRA section
3004(k} and § 268.2, the Agency does not
believe that Congress intended to allow
this exemption where impoundments are
essentially engaged in land disposal, L.e.
placement on the land followed by the
evaporation of hazardous constituenta,
Therefore, today's final rule prohibits
such eva'poration as the "“principal”
meanas of treatment for purposes of a

§ 268.4 exemption. .

An example of impermissible
evaporation of hazardous constituents
as the “principal” means of treatment is
where the sole activity sccurring in the
impoundment {s the volatilization of
organic compounds into the ambient air.
However, EPA recognizes that certain
treatment practices include evaporation
as a consequence of reatment {e.g,
aggressive biological treatment) or
involve emissions of hazardous
constituents incident to other treatment.
These practices are nonatheless
legitimate treatment under § 268.4
because they destroy or immobilize
hazardous constituents. {This is not to
say that "aggressive” treatment is

necessarily required in order o comply
with § 208.4.)

The Agency is also its intent
that evaporetion of water or

compounds not on the list of “haxardous

constituents” (in 40 CFR Part 281,
Appendix VIii} is not addressed by
today's final rule. Therefore, a treatment
process involving the evaporation of
water a8 the principal means of
treatment is currently eligible for a

§ 268.4 exemption. For example,
dewatering liquid metal-bearing wastes
to concentrate metals for recovery or
further treatment is acceptable under
today's final rule.

F. Case-by-Case Extensions (§ 268.5)

In § 268.5 of the November 7, 1986
final rule (51 FR 40639), EPA established
procedures for obtaining case-by-case
extensions to a prohibition effective -
date pursuant to the authority of RCRA
section 3004{h}(3). One requirement in
§ 268.5 for obtaining such extensions is
that the applicant demonstrate that he
has entered into a binding contractual
commitment to construct or otherwise
provide treatment, recovery, or disposal
capacity that meets the applicable
treatment standards. The rationale for
this requirement is that Corigress
intended to encourage the development
of alternative capacity by
accommodating those making a good
faith effort to comply with the
prohibitions by the effective date but
who are unable to do so due to :
circumstances beyond their control. (See

- 8. Rep. No. 284, 98th Cong., 1st Sess. 19

{1983].) The basic thrust of this approach
is not changed by today’s final rule;
however, the Agency has recognized
that applicants cannot demonstrate a
binding contractual commitment to
provide capacity meeting treatment
standards where no treatment standards
have been established (e.g., for several
of the California list waastes). Therefore,
EPA {s revising § 288.5 to require that,
where no treatment standards have
been eatablished, the capacity being
provided must meet the underlying
statutory standard of being protective of
human health and the environment.
Two other modifications to § 268.5 are
also being promulgated in today’s final
rule, both of which deal with how
prohibited wastes subject to a case-by-
case extension may be managed during
the period of such an extension. On
November 7, 19686, EPA stated that such
wastes may be placed in landfills or
surface impoundments provided certain
minimum technological requirements are
met. Section 288.5(h){2)] references the
applicable minimum technological
requirements apecified in Part 284 and -
Part 268; however, § 285.221 does not
contain a referencs to the RCRA section
3005(j)(1} provision stating that existing
interim status surface impoundments
must be in compliance with the
minimum technological requirements

applicable to new impoundments by
November 8, 1988. Although the Agency
has not codified this statutory
requirement, it remains applicable. In
order to clarify the regulated
community's obligations, however,
today’s final rule references the RCRA
section 3005(j)(1) requirement in

§ 268.5(h)(2). -

Another modification to § 268.5(h){2)
is made in today's final rule with respect
to the disposal of California list PCB-
containing wastes that are subject to a
case-by-case extension. In order to
integrate the TSCA and RCRA
requirements, a new paragraph (h){2){v)
is added which states that a landfill
disposing of such PCB-containing
wastes during the period of an extension
must be in compliance with both the
TSCA regulations for chemical waste
landfills at 40 CFR 761.75 (PCB wastes at
50 ppm or greater may not be placed in
surface impoundments under the TSCA
regulations} and the Part 264 and 285
requirements. This modification has
been made to ensure that the more
stringent of the two sets of requirements
apply.

G. “No Migration"” Petitions to Allow
Continued Land Disposal (§ 268.6)

In the November 7, 1988, final rule {51
FR 40640), EPA established procedures
for granting petitions allowing
prohibited wastes to be land disposed
where applicants can demonstrate, to a
reasonable degree of certainty, that
there will be “no migration of hazardous
constituents from the disposal unit or
injection zone for as long as the wastes
remain hazardous.” RCRA sections 3004
{d), (e}, and (g}. Today’s final rule does
not change the procedures established
in § 268.8; however, the exemption is
being limited by excluding certain PCB-
containing wastes from eligibility for
such exemptions,

Current TSCA regulations require that
liquid wastes containing PCBs at
concentrations greater than or equal to
500 ppm be incinerated according to 40
CFR 761.70 standards. [n order to avoid
the possibility of circumventing this
TSCA requirement, EPA is revising
§ 268.6 to provide that liquid hazardous
wastes containing PCBs at
concentrations greater than or equal to
500 ppm are not eligible for such “no
migration” exemptions. Although this
limitation was not specifically discussed
in the December 11, 1888 proposal, the
Agency did state {51 FR 44723] that
where there is an inconsistency between
TSCA and RCRA standards, the more
stringent requirements govern. Today's
modification to § 268.8 simply codifies
an existing TSCA standard within the
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RCRA regulations In order to facilitate .  approach to dete compliance

compliance by the regulated community.  with the statutory prohibitions. in
addition, § 268.32 (and § 268.42) are

H. Waste Analysis and Recordkeeping
(§268.7)

In the November 7, 1988, final rule (51
FR 40397), EPA acknowledged that the
ultimate responsibility is on land
disposal facilities to ensure that
prohibited wastes are not illegally
dispased. However, the Agency also
recognized that e testing and tracking
scheme is critical to implementation
and, as & result, imposed certain waste
analyslis, notice and recordkeeping
requirements on generators and
treatment facilities, as well as land
disposal facilities. These requirements,
as specified in § 268.7 and set forth in
the Agency’s recent correction notice (52
FR 21010, June 4, 1987), are not
aulbstantially modified in today’s final
rule.

Generators remain responsible for
determining whether their wastes are
restricted from land disposal and may
continue to make this determination
based on knowledge of their waste,
testing, or both. A unique aspect of
today's final rule is that, when testing,
the Toxicity Characteristic Leaching
Procedure (TCLP) is not required for the
California list wastes. Rather than
testing an extract developed using the
TCLP (as is required for the solvents and
dioxins to determine if wastes meet the
applicable treatment standards),

§ 268.32 specifies the relevant portion of
the waste 1o test, i.e., the entire waste
and not a leach extract for HOCs, PCBs,
and corrosives. Other revisions to

§ 268.7 involve modifications and the
notice and certification provisions to
require reference to the applicable
prohibition levels where no treatment
standards are established. The
remainder of § 268.7 is unchanged.

I. Waste Specific Prohibitions——
California List Wastes (§ 268.32)

The primary focus of today's rule is on
codifying statutory land disposal
prohibitions, establishing effective
dates, and, for certain California list
wastes, promulgating treatment
standards. Today's final rule adds a new
§ 288.32 which contains the prohibitions
and effective dates. The urique waste
analysis requirements for these wastes
are also included in § 268.32.

Prohibitions and effective dates for
the California list metal and free
cyanide containing wastes are not
included in today's final rule. These
determinations will be made in a
separate rulemaking. In the inferim, the
statutory prohibitions in RCRA section
3004(d)(2)(B) are applicable and today's
preamble discusses the Agrncy's

revised to state that the California list
prohibitions, treatment standards, and
effective dates for HOCs are superseded
by more specific Agency determinations
regarding treatment standards and
prohibition effective dates {e.g., any
determinations already made for
solvent-containing and dioxin.
containing wastes on November 7, 1888,
or any determinations to be made
according to the May 28, 1986 schedule.
{51 FR 18300)).

_ The rationale for this approach is that
EPA has recognized (51 FR 44725} that it
is difficult to establish prohibitions and
treatment standards for the broad and
diverse categories of wastes specified
on the California list, In both the
December 11, 1986 proposal (51 FR
44715) and today’s final rule, EPA has
noted that Congress intended the
California list prohibitions to serve as a
starting point in carrying out the
congressional mandate to minimize land
disposal of hazardous waste. Therefore,
as the Agency develops data on
particular waste streams, {t will
promulgate prohibitions, treatment
standards, and effect.ve dates that will
supersede those promulgated today.

J. Treatment Standards Expressed as
Specified Technologies (§ 268.42)

Today's final rule establishes
treatment standards expressed as
specified technologies for the California

‘list wastes containing HOCs {except

dilute HOC wastewaters) and those
containing PCBs. The technologies
specified in § 268.42(a) are thermal
treatment methods currently subject to
existing regulations and are discussed in
more detail in today's preamble section
entitled “Treatment Standards.”
Because the PCB wastes subject to these
treatment standards are mixed with
RCRA hazardous wastes, the Agency is
reiterating in § 268.42{a)(1) that -
compliance with both the TSCA and
RCRA standards is required in treating
such wastes. This will ensure that .
today’s treatment standards do not
result in reducing the stringency of

existing treatment requirements for PCB -

wastes or RCRA hazardous wastes.
EPA-is also clarifying two aspects of
§ 268.42{b). As promulgated on
November 7, 1986 (51 FR 40642), this
provision allows the Administrator to
approve the use of alternative treatment
methods provided an applicant can
demonstrate that such alternatives can
achieve a measure of performance
equivalent to that achievable by
methods EPA has specified. A further
demonstration must be made that the
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alternative treatment method does not
se an unreasonsble risk to human:
ealth or the environment.

One commenter suggested that such
equivalency petitions may only be
granted through rulemaking after notice
and fzublic comment. The Agency does
not fully agree. Such a determination
could be made in such a way as not to
have general applicability and effect,
and so amount only to an individualized
variance. The Agency does not believe
that in such instances rulemaking
procedures neceuari:ﬁ are required. To
the extent, however, that Agency action
on an equivalency petition would have
general applicability and effect (for
example, indicating that a technology
constituted an equivalent technology for
classes of wastes and generators), then
rulemaking procedures would be
appropriate. The EPA would make this

- determination when evaluating each

petition, The language in § 268.42(b)
therefore should not be read to require
use of rulemaking procedures in every
case,

The Agency is removing the language
in § 268.42(b) requiring petitioners to
demonstrate that their treatment method
does not pose an “unreasonable risk.”
This standard is drawn from the Toxic
Substances Control Act (TSCA) and is
inappropriate for a RCRA
determination. EPA is substituting the
RCRA standard which requires a
demonstration that the alternative
treatment method is “protective of
human health and the environment.” To
the extent that the equivalency petition
is made with respect to PCB-containing
wastes also regulated under TSCA, the
applicant would also have to satisfy the
“unreasonable risk” standard contained
in 40 CFR 781.60{e) as part of the
demonstration required independently
under the TSCA regulations. The
remainder of the § 268.42[b) framework
continues to apply.

'K. Prohibitions on Storage of Restricted

Wastes (§ 268.50)

Today's final rule does not modify the
framework for prohibiting storage of
restricted wastes; however, two
revisions are being made that are unique
to the California list wastes. First, the
applicability provision in § 268.50{e) is
being modified to account for wastes for
which treatment standards are not
specified (e.g., several of the California
list wastes). As promulgated on
November 7, 1886 {51 FR 40842), this
provision exempted from the storage
prohibitions any wastes meeting the
applicable treatment standards, i.e.,
wastes that are not prohibited from land
disposal. Today's revisions to § 268.50{e) .
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simply extend this principle to wastes
that are not prohibited from land
disposal but for which treatment
standards are not specified.

Section 268.50 is also being revised to
incorporate an existing TSCA PCB
storage prohibition into the RCRA
regulations in order to integrate the two
sets of requirements and facilitate
compliance by the regulated community.
Existing TSCA regulations at 40 CFR
761.65(a] require that wastes containing
PCBs at concentrations greater than or
equal to 50 ppm be removed from
storage and disposed within one year
from the date when they were first
placed into storage. The RCRA
regulaticns in § 268.50, however, allow
storage of restricted wastes in tanks or
containers where such storage is “solely
for the purpose of the accumulation of
such quantities of hazardous waste as
necessary to facilitate proper recovery,
treatment, or disposal.” Despite some
confusion in the regulated community,

§ 268.50 does not establish a firra time
limit on allowable storage of restricted
wastes. Section 268.50 merely shifts the
burden of demonstrating compliance (or
lack thereof) when restricted wastes are
stored beyond one year. Storage
violations may occur within one year, or
storage may be allowable beyond one
year, depending on the reasons for such
storage. Absent a modification to

$ 268.50 for the California list PCB
wastes, the open-ended RCRA storage
prohibition could circumvent the flat
one-year limit imposed by the TSCA
regulations. Therefore, today's final rule
revises § 268.50 to require that the
California list PCB wastes may only be
stored in accordance with the § 208.50
requirements, but that such storage is
limited to one year. For the convenience
of the regulated community, today's rule
also revises § 268.50 to incorporate the
§ 761.85(b) provision requiring certain
physical characteristics at such PCB
storage facilities (e.g.. adequate roafing,
walls, and floors with curbing}.

L. Minor Modifications of Permits and
Changes During Interim Status (§ 270.42
and § 270.72)

On December 11, 1887, the Agency
proposed two amendments to the
requirements in Part 270 to give facilities
the ability to chapge their operations to
treat or store restricted wastes in tanks
or containers as necessary to comply
with the Part 288 land disposal
restrictions. Fﬁerﬁlﬁe&i}cﬂiﬁu xix:d
was proposed that s ges Co
be approvad through the minoe
modification procass under certain
conditions. It was also proposed that
these expansions at intarim statua
facilities would not be subject e the

reconstruction ban. The following twa.
sections discuss the comments received
on the proposed approach and a
description of the provisions contained
in today's final rule.

1. Minor Modifications of Permits
(3 270.42)

All comments received on the
proposed amendment to the minor
permit modification regulations
supported the proposed approach.
Commenters indicated that the use of
minor modifications would be essential
to allow facilities to respond promptly
and effectively to the land disposal
restrictions. The Agency agrees with the
commenters and is promulgating
§ 270.42{p} essentially as proposed.

Specifically, this provision will allow
permitted facilities to use the minor
modification process in obtaining
approval to make changes as needed to
treat or store restricted wastes in tanks
or containers in order to comply with
Part 268 land disposal restrictions,
provided the permittee complies with
the following conditions: first, the owner
or operator must submit a complete
major permit modification application
pursuant to §§ 124.5 and "70.41; second,
the applicant must demonstrate that
changes in a unit to treat or store
restricted wastes in tanks or containers
are necessary to comply with the land
disposal restrictions of Part 268; and
third, the applicant must ensure that
such units camply with the applicable
Part 285 standards until the major
modification request is granted or until
Part 265 closure and post-closure
responsibilities are fulfilled. For
example, any tanks used to treat or
store restricted wastes would be subject
to the tank system standards of Part 265,
Subpart ], which include secondary
containment requirements for new tanks

(see 51 FR 25422, July 14, 1986). The

authorization to continue in operation
with the changes terminates upon final
administratfve disposition of the major
modification request or the termination
of the permit.

One commenter suggested that the
minor modification provision should be
expanded to include units other than
tanks and containers. As stated in the
preamble to the proposal, EPA believes
that the addition of other treatment
processes, such as incineration, is likely
1o raise issues that would be best
addressed through the major
modification process. However, the
Agency [s exploring these issues as part
of an overall reviaw of the permit
modification ations. EPA recently
completed atory negotiations on
permit modifications, and expects to

issue a proposed rule in the next several
months.

2. Changes During Interim Status:
Removal of Reconstruction Limits
(§ 270.72}

The Agency proposed to allow interim
status facilities to modify their
operations to treat or store restricted
wastes in tanks or containers as
necessary to comply with the land
disposal restrictions without being
required to obtain a permit even if such
changes exceed the reconstruction
limits. Current regulations at § 272.72(e)
require owners or operators of interim
status facilities that may need to expand
the facility by more than 50 percent (in
terms of capital investment} to defer
such changes until & permit is issued.

Virtually all of the commenters
supported the proposed approach to
waive the 50 percent reconstruction
limits for interim status facilities. They
further commented that delaying such
necessary changes to the facility until a
permit is issued could present
significant operational difficulties at the
facility. The Agency, therefore, is
amending $270.72(e} essentially as
proposed to allow owners or operators
to modify interim status facilities to
handle wastes restricted from land
disposal without being subject to the 50
percent capital expenditure limit.
Pursuant to today’s final rule, interim
status facilities would be required to file
a revised Part A application prior to
such changes. Applicants must also
demonstrate that the changes were
necessary to comply with the land
disposal restrictions of Part 268,
Facilities allowed to expand their
operations by more than 50 percent
under today’s final rule continue to be
subject to the Part 265 standards.

V. Effects of the Land Disposal
Rastrictions Program on Other
Environmental Programs

As an alternative to using BDAT
treatment, the regulated community
might dispose of restricted California list
wastes using non-RCRA disposal
options, Two options regulated under
the Marine Protection, Research, and
Sanctuaries Act (MPRSA) (33 U.S.C.
1401) are ocean dumping and ocean.
based incineration. The Agency
conducted an analysis of the potential
shift in demand for these options
resulting from the restrictions on land
disposal of solvent, dioxin, and
California list wastes. The results are
described in "Assessment of Impacts of
Land Disposal Restrictions on Ocean
Dumping and Ocean Incinaration of
Solvents, Dioxins, and California List
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Wastes.” (U.S. EPA, 1968). This
assessment was based on a
methodology to score and rank waste
streams for relative acceptability for
ocean disposal, based on technical
requirements, environmental criteria,
and. to a limited extent, risk to human
health and the environment. This
analysis was supplemented with an
analysis of cost factors and capacity
constraints.

The scoring/ranking methodology was
based on technical requirements (e.g.,
physical form and heating value} and
MPRSA environmental criteria (e.g.,
constituent concentrations, toxicity,
solubility, density, and persistence of
the waste) associated with ocean
disposal of hazardous waste. The
capacity analysis assumed that those
wastes least acceptable for ocean
disposal will be treated or disposed of
by land-based methods. The cost
analysis assumed that additional land-
based treatment capacity would be built
to treat waste streams for which the
costs of land-based treatment would be
less than the costs of ocean disposal
(including on-land transportation to a
port located on the East Coast).

The results of the cost/capacity
analysis indicated that, as a result of the
land disposal restrictions,
approximately 20.3 million gallons per
year of hazardous waste containing
HOCs, 15.1 million gallons per year of
liquid hazardous wastes containing
metals, and 8.2 million gallons per year
of liquid hazardous wastes containing
PCBs could create demands for ocean
dumping and ocean-based incineration.
Such demands result from capacity
shortfalls of land-based treatment (e.g.,
incineration and chemical precipitation)
and the relatively lower cost of ocean
dumping and ocean-based incineration,
taking into account the costs of '
transportation on land. The cost/
capacity analysis did not take into
account technical requirements or
environmental criteria.

The Agency expanded the cost/
capacity analysis to evaluate the wastes
based on cost, capacity, technical
requirements and MPRSA
environmental criteria, and to a limited
extent, risk to human health and the
environment. The results of that
analysis indicated that ocean disposal
of some of these waste streams may
incur risks to the marine environment.
Clearly, potential risks will influence
whether or not ocean dumping permits,
for example, would be issued for the
affected waste streams. However, under
present statutory authorities, with the
exception of certain specified wastes,
EPA may not disapprove ocean dumping

of a hazardous waste for failure to
comply with one or more environmental
criteria. EPA must consider all statutory
factors under section 102(a) of the
MPRSA in {ts decision-making on permit
issuance, not just compliance with
environmental criteria. Consequently,
EPA will have to make case-by-case
decisions on whether such permits will
be issued for hazardous waste streams
prohibited from land disposal.

V1. State Authority

A. Applicability of Rules in Authorized
States

Under section 3008 of RCRA, EPA
may authorize qualified States to
administer and enforce the RCRA
program within the State. Following
authorization, EPA retains enforcement
authority under sections 3008, 3013 and
7003, although authorized States have
primary enforcement responsibility. The
standards and requirements for
authorization are found in 40 CFR Part
271.

Prior to the Hazardous and Solid
Waste Amendments of 1984 (HSWA), a
State with final authorization ’
administered its hazardous waste
program in lieu of EPA administering the
Federal program !n that State. The
Federal requirements no longer applied
in the authorized State, and EPA could
not issue permits that the State was
authorized to issue. When new, more
stringent, Federal requirements were
promulgated or enacted, the State was
obligated to enact equivalent authority
within specified time frames. New

-Federal requirements did not take effect

in an authorized State until the State
adopted the requirements as State law.

In contrast, under RCRA section
3008(g) (42 U.S.C. 6926(g)) new
requirements and prohibitions imposed
by HSWA take effect in authorized
States at the same time that they take
effect in non-authorized States. EPA is
directed to carry out these requirements
and prohibitions in authorized States,
including the issuance of permits, until
the State is granted authorization to do
80. While States must still adopt
HSWA -related provisions as State law
to retain final authorization, HSWA
applies in authorized States in the
interim.

Today's rule is promulgated pursuant
to sections 3004(d) through (k}), and (m),
of RCRA (42 U.S.C. 6924), provisions
added by HSWA. Therefore, it is being
added to Table 1 in 40 CFR 271.1(j)
which identifies the Federal program
requirements that are promulgated
pursuant to HSWA and take effect in all
States, regardless of their authorization
status. States may apply for either

interim or final authorization for the
HSWA provisions in Table 1, as
discussed in the following section. The
Agency is modifying Table 2 in § 271(j)
also to indicate that this rule pertains to
the self-implementing statutory
provision of the RCRA amendments.

B. Effect on State Authorizations

As noted above, EPA will implement
these regulations in authorized States
until States modify their programs to
adopt the regulations and the
modification is approved by EPA.
Because these rules are promulgated
pursuant to HSWA, a State submitting a
program modification may apply to
receive either interim or final
authorization under RCRA section
3006(g)(2) or 3008(b), respectively, on the
basis of requirements that are
substantially equivalent or equivalent to
EPA'’s. The procedures and schedule for
State program modifications for either
interim or final authorization are
described in 40 CFR 271.21. It should be
noted that all HSWA interim
authorizations will expire January 1,
1993 (see § 271.24(c)).

Section 271.21(e)(2) requires States
that have final authorization to modify
their programs to reflect Federal
program changes, and to subsequently
submit the modifications to EPA for
approval. The deadline by which the
State must modify its program to adopt
today’s rule is July 1, 1991 (July 1, 1992, if
a State statutory change is necessary).
These deadlines can be extended in
certain cases (see § 271.21(e)(3)). Once
EPA approves. the modification, the
State requirements become Subtitle C
RCRA requirements.

States with authorized RCRA
programs may have requirements
similar to those in today's rule. These
State regulations have not been
assessed against the Federal regulations
being promulgated today to determine
whether they meet the tests for
authorization. Thus, a State is not
authorized to implement these
requirements in lieu of EPA until the
State program modification is approved.
Of course, States with existing
standards may continue to administer
and enforce their standards are a matter
of State law. In implementing the
Federal program EPA will work with
States under cooperative agreements to
minimize duplication of efforts. In many
cases EPA will be able to defer to the
States in their efforts to implement their
programs, rather than take separate
actions under Federal authority.

States that submit official applications
for final authorization less than 12
months after the effective date of these
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standards are not required to include
standards equivalent to these standards
in their application. However, the State
must modify its program by the
deadlines set forth in § 271.21(e). States
that submit official applications for final
authorization 12 months after the
effective date of these standards must
include standards equivalent to these
standards in their application. Section
271.3 sets forth the requirements a State
must meet when submitting its final
authorization application.

C. State Implementation

There are several unique aspects of
today's rule which affect State
implementation and impact State
actions on the regulated community:

1. Under 40 CFR Part 268, Subpart C,
EPA is promulgating nationwide land
disposal restrictions for all generators
and TSDFs of certain types of hazardous
waste. In order to retain authorization,
States must adopt the regulations under
this Subpart, since State requirements
cannot be less stringent than Federal
requirements. .

2. Under § 268.32, the Agency may
grant a national capacity variance to the
prohibition effective date for up to two
years if it is found that there is
insufficient alternative treatment
capacity. Under § 268.5, case-by-case
extensions to the effective date of up to
one year (renewable for an additional
year) may be granted for specific
applicants la adequate capacity.

EPA Headquarters is solely
responsible for granting such
extensions. It is clear that RCRA section
3004(h)(3) intends for the Administrator
to grant such extensions after consulting
the affected States, on the basis of
national concerns that only the
Administrator can evaluate. Therefore,
this aspect of the program cannot be
delegated to the States. .

3. Under § 268.42(b] and § 268.44, the
Agency may grant a waste-specific
variance from a treatment standard in
cases whers it can be demonstrated that
the physical or chemical properties of
the waste differs significantly from
wastes analyzed in developing the
treatment standard, and, the waste
cannot be treated to specified levels or
by specified methods,

The Agency is solely responsible for
granting such variances since the result
of such an action will be the
establishment of & new waste
treatability group. Wastes meeting the
criteria of this newly established waste
treatability group may also be eligible
for the variance. Thue, granting such a
variance could have national impacts.
Therefore this aspect of the program
cannot be delegated to the States.

4. Under § 268.8, EPA may grant
petitions of specific duration to allow
land disposal of certain hazardous
waste whaere applicants can
demonstrate that there will be no
migration of hazardous constitutents
from the disposal unit or injection zone
for as long as the waste remains
hazardous.

States that have the authority to
impose land disposal prohibitions may
be authorized under RCRA section 3008
to grant petitions for such exemptions.
Decisions on site-specific petitions do
not require the national perspective
required to grant extensions or
variances from the treatment standard.
The Agency expects few “no migration”
petitions, therefore, EPA is currently
requiring that these be handled at EPA
Headquarters, though the States may be
authorized to grant these petitions in the
future. Also, since the Agency has had
few opportunities to implement the
newly promulgated land disposal
restrictions, the Agency expects to gain
valuable experience and information
from review of “no migration™ petitions
that may affect future land disposal
restrictione rulemakings. In accordance
with RCRA section 3004(i), EPA will
publish its determination that the “no
migration” demonstration has been
made in the Federal Register.

States are free to impose their own
land disposal prohibitions if they are
more stringent or broader in scope than
Federal programs (RCRA section: 3009
and 40 CFR 271.1(i}). Where States
impose such prohibitions, the broader or
more stringent State ban governs and
gPA’s action is without meaning in the

tate.

VIL Regulatory Requirements
A. Regulatory Impact Analysis

Executive Order 12281 requires EPA
to assess the effect of contemplated
Agency actions during the development
of regulations. Such an assessment
consists of a quantification of the
potential benefits and costs of the rule,
as well as a description of any
beneficial or adverse effects that cannot
be quantified in monetary terms. In
addition, Executive Order 12201 requires
that regulatory agencies prepare an
analysis of the regulatory impact of
major rules. Major rules are defined as
those likely to result In:

1. An annual cost to the economy of
$100 million or more; or

2. A major increase in costs or prices
for consumers or individual industries,

or :
3. Significant adverse effects on

competition, employment, investment,

innovation, or international trade.

The Agency has performed an -
analysis of today's regulation to assess
the economic effect of associated
compliance costs. Total costs of
restrictions on affected wastes are
expected to be $93.7 million per year.
Although the rule does not constitute a
major rule under Executive Order 12291,
EPA has nonetheless prepared a formal
regulatory impact analysis of today's
regulatory action in recognition of the
effect of the rule on a broad spectrum of
American industry.

The remainder of this section
describes the analyses performed by
EPA in support of today’s rule affecting
all California list wastes identified in
section 3004(d){2) of the Resource
Conservation and Recovery Act
(RCRA).

1. Cost and Economic Impact
Methodology.

EPA has asgessed the costs, benefits
and potential economic effects of this
rule and of major regulatory alternatives
to it. In the final rule, EPA has specified
treatment standards or concentration
levels for each of the five waste groups
identified as part of the California list.
For the corrosive wastes, EPA is
codifying the statutory prohibition
specified in section 3004{d)(2) of RCRA.
For the PCB and most HOC wastes, EPA
has specified treatment standards as
described earlier in today’'s preamble.
Finally, for the liquid hazardous wastes
containing the specified metals and free
cyanides, EPA is deferring to the
statutory levels at this time.

In addition to assessing the regulation
itsell, the Agency has examined major
regulatory alternatives to it. This
preamble presents results for the final
rule only. Each of the alternatives is
explored in detail in the Regulatorf
Impact Analysis [RIA) that is available
for viewing in the docket.

EPA establishes the total costs and
economic impacts of this rule in three
steps. First, EPA estimates the
population of wastes, facilities and
waste management practices that will
be affected. Next, it derives the total
social costs of the regulation by adding
costs for individual facilities. Finally,
EPA assesses economic impacts on
affected facilities by comparing total
costs for individual facilities to standard
measures of facility financial vitality,

a. Affected population and practices.
The affected population is the total
number of hazardous waste treatment,
storage and disposal facilities (TSDFs)
and generators land disposing of
California list wastes either directly at
the generation site or indirectly through
the purchase of commercial land -
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disposal capacity. This gresp's wasie

management peachices ave ssxessed b
identify bwsalios coxts of managing
wastes and incremental cast incresses
attributable ta teday’s rube.

The number of facilifies that land
dispese of affected wastes was
determined using the EPA™s 1981
Reguiatory Impact Analysis Mail
Survey.® Waste qaentities and
marmagement costs for facilities
responding to the Mail Survey are
scaled up to represent the national
population by meams of weighting
factars developed within the survey.
EPA estimates that 339 facilities
comprise the total national population of
commercial and noncommercial
facilities fand disposing of California list
wastes on-site, excluding RCRA wastes
mixed with polychlorinated biphenyls
[PCBs). This estimate is based on 1983
survey data adjusted for intervening
regulalory requirements.

EPA estimates that an edditional 2,182
plants generate more than 1,000
kilograms per mouth of wastes thet are
sen! off-site for management. The waste
is disposed of eithar by noncommerzial
TSDFs {e.g.. thase owned by the firm
generating the waste but at & different
location), er by a coxmmercial TSDF.

Genarators of less than 1,000
kilograms per month were not included
in the 1981 sarvey becsuse they were
considered exempt at that ime:
However, the 1984 amendments to the
Solid Waste Eigposal Act directed EPA
to lower the exemption for small
quentity generators fSQGs) from 1,000 to
100 Rilegrams per mornth by Mareh 31,
1986, 80 SYGs generating betweenr 106
and 1,800 kilegrams of waste per month
for offsite disposal are also incloded in
the affected population. The Agency
estimates that these 8QGs add 2.049
plants to the affected population. Plant-
and waste-specific datz on this group
are derived from EPA’s Strall Quantity
Generator Survey.*

? EPA conducted the RIA Mail Survey of
hazardbus waste generators amd TSDFs to -
determine waste mensyement practices in 17901,
Facilities.that hamdied lese then 100 kilograns of
waste per moath weng not seguieted in 196 amd
thus ame sobincluded in the data. Formore
information see the “"National Survey of Hazardbus
Wavte Generators and Treetment, Storage and
Disposa! Bacilities Regulated under RCRA in THIL."
Becaser the 1083 srvey wee b statistical semple
and not a census, updating it with more currest
information available tu the Agancy fram other
sources s difficult. Based on thewe spurcey,
howervar, EPA belinves that this estimate may
overstate the selusl nunber of TSGFs now lend
disposing of California list waste.

¢ Office of Salid Waste, “Nalional Small Quantity
Hezardous Weste Generator Survey,” Febnrary
1845,

Becanse PCBe arenot hemseives 3
listed RCRA hazardous weste, dats on
generaters of PCBs mived with
hazardous wastes regulated undey
RCRA wure not specifically gathered in
the RiA Mati Survey. Howsver, secently
developed deta ox this group tndicute
that there are sppeoximately 83
generators of mixed PCB/RCRA
hazardons wastes.®

EPA’s charscterization of curment
mansgement practices for these
includes the eoat of compliance with
reguintions that kave takes effect since
the 1881 survey was gonducted. n
particular, EPA has adinsted waste
management practices reported ta
reflect compliarce with the provisions of
40 CFR Part 264. In making this.
adjastment, the Agency assumes
facilities elect the least costly methods
of gompliance. This adjustment defines
not only baseline mane practices
and coats asseciated with them, but also
the number of waste stzeams in the
affected population. For example, for 18
facilities, the casts of land dispasing
certain wastes are driven so high by
regulations psedating this final mle that
other management modes are less
expensive. EPA, ass.mes that thesa
facilities ow longer land dispose these
wastes and that these wasies are
therefore no loager part of the
population of waste streams that may be
affected by any restrictions on land
disposal.

No aggregale models have been
developed far the populatien of
treatment, storage. and: disposal
facilities and amall quantity generators
examined in this analysis. Insiead.
individual observations in the data
sources have been wexghted to represent
the national populutiesy of wastes and
managemend practices. For genera
plants disposing of large quantities o
California Kat wastes off-site, modef
plants representing average, maxinvam,
and avivsivrory waste quanifties were
developed to awwess the range of
potential economic effects. For
generatory of mixtures of PCBY and
RCRA hazardous westes, economic
effeets were gesessed using medel
plants representing Iypicalm
qnenuy and plant size characteristics,

e af costs. Once the
waate quaniity aad the type and method
of treatment are known for the affected
population, EPA estitnetes the costs of
compiianee for individuef facilities. The
analysis detailed in this section is based
on cost estimates for surveyed faciifies
representing the affected population.

 Office of Solid Waste, "Charactarization of
Mixed PEBRCRA Huxerdous Wastes.” February
1988,

EPA esttva tos. baveiine and compitance
wesie menagement cosls using
engineering . Wastes ameneble
to similar fypes of reaiment are grouped
to identify economies of scale avaitadie
through: co-treatment anrd disposal.

EPA developed baseilne waste
marnegement costs by adjusting 7981
waste maragement practices to reflect
compiiance with regofatory
requirements predating restrictions on
land disposal. Costs for disposal in
surface impoundmenty assume
compliance with sectior 3005(;) of
RCRA, which requires surface
impoundments to fully retrofit with
double liners and leachate callection
systems between linass (subjects to
certain exemptions). This assumptisn
could lead to an overestimats of
baseline disposal costs and, thus. to an

" underestimate of incremental ceste for

surface impoundments exempted from
these requirements. Existing regulatory
requirements are also considered in
developing casts for disposal in landfills
and waste piles.

Facilities face several possible options
if they may no loager land dispose theis
waates. EPA applies the same rationale
in predicting facility choice among these
options ae it does in establishing the
affected pepulation: facilities ave
assumed te elect the deast costly method
of complying with the requirements of
this rule. Coste of compliance are
derived by predieting the mrinimam-cost
method of cempliance with land
disposal restrictions for each fagility
and caiculatimg the incvement between
that and baseline disposal costs. Ae in
the: anaiyais of boseline costs,
economies of scale in waste.
managemend aee considersd.

Siipping costs for wantes sent eff-site
for menagement are sbso considered. In
the development of thnm waste
management gosls, the kansportation
distance asswered for off-site wuste
treatment andfor disposal is 300 miles,
Most plants new sending wastes off-gite
do so for disposal Alhough the Jikely
effect of restwrictions will be to require
treatment before and in addition o
disposal, the Ageney has not increased
the sssumed trarsportation. distance.
This implies that plants now
wastes ofl-site: for dispesal endy can
alse purchase trectiwent services from
the sume commereiel facilities. Even if
the assumptiom that sverage
traxuparu&-n distamees will nod
incresse dows not accurately predict the

- effects of this: rele, EPA's examination of

the sensitisty of sesults to this
asswaption mvesied that the
assumptien in travel distum. even by
as much as » focter of sight, has »
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minimal effect on results, This is
because many plants that send wastes
off-site send small amounts, and
economies of scale, reflected in per-unit
prices of waste disposal at large
commercial facilities, cutweigh even
major increases in shipping costs.

EPA developed facility-specific
compliance costs in two components,
which are weighted and then summed to
estimate total national costs of the rule.
The first component of the total
compliance cost is incurred annuatly for
operation and maintenance of
alternative modes of waste treatment
and disposal. The second component of
the compliance cost is a capital cost,
which is an initial outlay incurred for
construction and depreciable assets.
Capital costs are restated as annual
values by adjusting them into equivalent
yearly payments using a capital
recovery factor based on a real cost of
capital of 7 percent. These annualized
capital costs are then added to yearly
O&M costs to derive an annual
equivalent cost.

¢. Economic impact analysis—i.
Noncommercial TSDFs and SQGs. EPA
assesges economic impacts on non-
commercial TSDFs and SQGs in several
steps. First, the Agency employs a
general screening analysis to compare
facility-specific incremental costs to
financial information about firms,
disaggregated by Standard Industrial
Classification {SIC) and number of
employees per facility. This comparison
generates two ratios, which EPA uses to
identify facilities likely to experience
adverse economic effects. The firstis a
ratio of individual facility compliance
costs to costs of production. This ratio
represents the percent product price
increase for facility output that occurs if
the entire compliance cogt-
accompanied by facility profit—is )
passed through to customers in the form
of higher prices. A change exceeding
five percent is considered to imply a
substantial adverse economic effect on a
facility. The second is a coverage ratio
relating cash from operations to costs of
compliance. This ratio represants the
number of times that facility gross
margin covers the regulatory compliance
cost if the facility fully absorbs the cost.
For this ratio, a value of less than 20 is
considered to represent a significant
adverse effect. The coverage ratio is the
more stringent of the two ratios, but
exceeding the critical level in either one
suggests that a facility s likely to be
gignificantly affected. These ratios
bound possible effects on individual
firms. This analysis considers only pre-
tax costs, because Census data are
stated in before-tax terms.

Once facilities experiencing adverse
economic effects are identified using the
two screening ratios, more detailed
financial analysis is performed to verify
the results and to focus more closely on
affected facilities. For this subset of
facilities, the coverage ratio is adjusted .
to allow a portion of costs to be passed
through. Economic effects on individual
facilities are examined assuming that
product price increases of one and five
percent are possible. Those facilities for
which the coverage ratio is less than
two are considered likely to close.

ii. Commercial TSDFs. Commercial
TSDFs are here defined as those
facilities that accept fees in exchange
for management of wastes generated
elsewhere. For this group of facilities,
there exists no Census SIC from which
to draw financial information. Two SICs
that EPA might use as proxies, 4953 and
4959, do not distingnuish between
financial data for hazardous waste
treatment firms and for firms managing
municipal and solid wastes.
Consequently, the analysis of economic
effects on commercial facilities is
qualitative. This analysis includes an
examination of the quantity of waste
each facility receives .;om the waste
group restricted by today's rule. EPA
also examines the ability of each facility
to provide the additional treatment
required once these restrictions are
promulgated, and thus to retain or
expand that portion of its business
generated by restricted wastes.

ili. Generators of large guantities of
wastes. EPA's analysis of the economic
effects of this rule on generating plants
disposing of large quantities of affected
wastes off-site assumes that commercial
facilities can entirely pass on the costs
of compliance with this regulation in the
form of higher prices for waste
management setvices. Because of data
limitations in the RIA Mail Survey, EPA
has not developed plant-specific
characterizations of wastes, treatment
methods, and compliance costs for
generators, as it has for TSDFs. EPA's
analysis of the economic effects of
today's final rule on this group uses RIA
Mail Survey data to develop model
plants generating average, maximum,
and minimum waste quantities. This
allows EPA to assess the range of
possible effects on generating plants.

2. Costs and Economic Impacts

Total costs of regulating California list
wastes do not qualify this rule as a
major rule under Executive Order 12291,
since the total annualized costs of
resiricting land disposal of these wastes
are estimated at $93.7 million per year,
These costs are not adjusted for the
effect of taxation, which is merely a

transfer from one sector of the economy
to another. Costs are stated in 1988
dollars.

Today's regulation will affect entities
in a variety of four-digit SICs, including
chemicals and allied products,
petroleum products, and metals
industries. Two SIC sectors, chemicals
and allied products [SIC 28) and primary
metals (SIC 33] together account for
approximately three-fourths of the sfter-
tax cost of complying with the land
disposal restrictions.

Economic effects have been assessed
for both noncommercial and commercial
facilities. Noncommercial facilities are
those that generate and manage their
own wastes, as distinct from facilities
that accept fees in exchange for
managing and disposing of wastes
generated by others. Of 308 {weighted])
noncommercial facilities nationally, 39
(weighted) facilities may experience
financial distress because of this rule,
and six of these appear likely to close.

EPA estimates that 31 {weighted)
commercial facilities will incur
incremental costs as a result of the
restriction on land disposal of California
list wastes. Fifty-eight percent of these
commercial facilities offer a range of
hazardous waste management services,
including land-based disposal, storage,
and treatment. The increased demand
this rule will create for highly priced
treatment services may actually
strengthen the financial position of these
firms by allowing them to increase their
market shares. On the other hand, for
the 16 percent of commercial facilities
that offer solely land-based
management of restricted wastes, the
increased emphasis on treatment prior
to land disposal may prove
economically disadvantageous. It was
not possible to characterize the
remaining 26 percent of commercial
facilities based on services offered.

Turning to effects on generators, EPA
found that based on average waste
quantities, the SIC sectors generating
California list wastes include 2,162
(weighted) plants. Of these, 34
{weighted) plants may experience
significant financial distress based on
costs imposed by restrictions on land
disposal. This represents 1.8 percent of
all waste-generating plants that may
face increased waste management
prices. Based on further analysis. none
of the 34 distressed plants appear likely
to close,

Total annualized national costs for the
2.048 {weighted} small quantity
generators {SQGs) of California list
wastes are $4.5 million. Based an
engineering estimates of prices {or off-
site waste management services, costs
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for SQGs generatiog the meximum of these agents. To sestimate risks of In assessing the benefits of the ruie,
1,000 kilograma pes manth of nothing but  baseline and alternative technologies, EPA limits the amalysis to reductions in
hazardous wastes specified in the the analysis chearactarizes wastes, human heeith effects attributed tv a
California list would incur net mere technologies, releases, environmental reduction in exposure to the toxic

than $13,200 annually ia incremental transport, and duse-response constituents in the wastes. Other
compliance costs. Economic ratios for relationships besed on a number of benefits, such as improvements in

all plants in each 4-digit secior simplifying assumptions. These include:  environmented qualtty, are not

represented In the SQG survey were
examined. [n 102 {(wsighted) cases,
plants seemed likely to experience some
financial distress, and none of these
plants appear likely to close. Thus,
resiricting fand disposal of California
list wastes may have substantial
adverse economig effect on
approximately 5 percent of all
generators of amull quantities of wastes.

Economic effects on generators of
mixed PCB/RCRA wastas are also not
expected to be significant; althaugh,
because of data limitations, no plant-
specific analysis could be undertaken.
Further Information on ecenomic effects
on all groups mentioned abova is
available In the regulatory impact
analysis (RIAY supporting this rule.

The following t.aglh summarizes the
economic impact information presented
above:

Signifi-
Mb. of | ca

Type of firm o | opae

: ot
Noncommensialh.........cn. 308. 38
Small Quantity Gererators 2008 M2
PCB Generators. ... 8> [
Large Quantity Generatars.., 2,162 | |
Commercial TSDFs ! ..........] a1 | —
TOBIS.........ccortcvssemronsonss 46810 | 175
1 Because: of the of ol cost

pass-theough. by cammercial TSDFs; no eco~
nomic effects are identified. for this group.

3. Methodalagy Uaed it Assessing
Benefits and Cast-Effectivencss

The R2A performed hy the Agencgy
evaluated: the benefits: of three
regulatory dtemmatives for restricting the
land disposal af Caltfornte Met wastes,
As with the discussien: of cost and
economic impaats, this preambls only
presents resuits associated with the
final rule. -

The benefits of today’s final rule wemn.
evaluated by considering the redustion
in hurmam healtiy risic thatt results frony
treating Califormia list waetes to:-below
statwtory levels prior te laad disposal
rather tham ing by baseline: land
disposal practices. Human health riak is
defined as the probability of injory..
disease, or deatia ever z given: twoe duw
to responses tw does of discase i
agents. Predicting banvaw healtl risk
entails estimattay quantitatively the
consequences of howean Fxpesum: to

—The steady-state management and
releagse of wastes—in other words, the
quantity of waste managed in the
baseline confinues to be managed——
and subject to releases—ad infinitum;

~—Fxposura to contaminated media is.
steady-state;

—The dose tesults from daily
consumption of surface and ground
water, inhalation of &ir, and ingestion
of contaminated fish over 70 years by
@ 65 hg persom:

—The dose-response relationship for
caraimogens is linear; without a
thresheld; for noncarcinogensitis a
modified linear resporme;

—Riaks are based on sxposures to-all
constituents in each waste stream;
and:

~Risks are-not discounted.

The human health risk posed by a
waste management practice iz a
function. of complex intepactions
between the taxicity af the chemical
constituents {n the waste stzeam and the
extent of human exposure to these
ch:micais fe. g‘ chonsldermls. among
other things, ydrogee. ogic settings
at land disposal units and the fate and
transport of chemical eonstituents of
wastes).

EPA estimates human health risk in
four steps. The Kest step.is t0 estimate
the concentrations of eash af the
hazardous ¢cnstituants of the waste
stream io, euch of the three madia (ais,
surface wates, ground water) into- which
they mmy be released i the couree of
wasle managemenk These sstimates
depend on the steady-smle relesse rates
calculated for sach technology, and an
environoweatal late and transpert. The
next step (s to estimate the: Wotal human
intake, or dose of each.of the chemicals
through inhalation of air and ingestion
of ground waiez, suzfacs wates, snd
contaminated Ssh.. The Agency mext
calculates the risk to an individuals
from the:dose-derived i the pravious
step. KPA estimates the: nelationship of
dose to effect {using the “dose-
response” curve developed based on
toxicity dats), and weights the effeet
according tesevarity Fasally, EPA
estimates thm papulation st risk by
multiplying the average individual risk
by the: sumdves of peaple in.a given
envirenment, which is devivad by a
Monte Carbe simulation imwolving 2,000
iteratisns.

quantified. As & result, the benefits of
the lnnd disposal restrictions fer
California list wastes mey be
underestima ted. Furthermore, the
assessment may unmderestimate henefits
since the effecty of the comparative risk
analysis were wot included. Therefore,
negative benefits resulting rom &
technology convidered riskier then Tand
disposal (which would be designated:
not available for purpeses of
establishing treatimeat standards) were
includedir the amalysis, Although this
gesessment dbes not estimate potential
increases im sisk fram incressed
transportation and kendling of
California list wastes, an initial analysis
indi¢ates that such increases are not
likely to be significamt.

4. Benefits and Cost-Effectiveness

Based on this benefits analysis, the
final rulw is. estimated to resuit v & net
redustion ity health risk eguel to 2.298:
weighted cases (2.4, cancer, fatal
toxicity. decrevsus i regroductive
capacity) eves sevanty years, which
represents & 71.X percent reduation from
baseline practices. Of the toted
reduction, 2,548 gases—or 89 percent of
the hengfit-—cemes from changes to fand
disposal technologies, such as disposal
in landfiils. head farms, wastes pilas,
and disposal A
additianab 30 pescent reduction in risk
comes: fram chunges to land-based:
storage peacticed inv surdaee
impsurchments. Fioally. approximatsly ¥
percent of the tatal reductionw comes
from changes int treatment praetteed in.
surface: impowndarents.

The analysis fs ite o semse time-
dependent Benefils ave expressed as
steady-state annuvel values. No attempt
has beers mede to compare the initial
year at which steadnstate risk values
are reached acress spfons or between
an optiorr arcd e Buseline. However, it
cam be generally ebwerved that the effoct
of restrizting lend disposed [y te reduce
risle in sBwolute terms while shifting it
forwaed temporally. This is Becamse
greund water visks, the type Bely o
predominate im the Baseline, tend to
oceur & Joreg time after waste is fandt
disposed of. because of the sfowness of
constituent mevemrent i this medfunm,
Howewen, oie and surface water rishes—
while lower o8 # whole—are Bicely to
predomirate fn the post-reguiation
scenario. Migratten of wastes it Hhese
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fnedia’ is relatively rapid, and thus rlski
are incurred sooner.

B. Regulatory Flexibility Analysis

Pursuant to the Regulatory Flexibility
Act, 5U.S.C. 601, whenever an agency is
required te publish a notice of
rulemaking for any proposed or final
rule, it must prepare and make available
for public comment a Regulatory
Flexibility Analysis that describes the
effect of the rule on small entities (Le.,
small businesses, small organizations,
and smelt governmental jurisdictions}
This analysis is unnecessary if the
agency’s administrator certifies that the
rule will not have a significant econemie
effect orr a substantial number of smail
entities.

EPA evaluated the economic effect of
the rule on small entities, herw defined
as concerns empleying fewer than 50
people. Because of data limitations, this
small business analysis excludes
generators of large quantities of
California list wastss. The small
business pepulation here examined
therefore includes only two-groups: ait
noncommercial treatment, storage, and
disposal facilities employing fewer than
50 persons, and all small quantity

enerators which are also small
usinesses.

One hundred and fifty-four (weighted)
TSDFs are small businesses. Of these,
six (weighted) exceed threshold values
on the cost of production ratio, a figure
that represents four percent of this small
business population. Of the total of 2,048
small quantity generators examined in
this analysis, the vast mejority are also
small businesses. A tota of five SQGe
(or less tham one percent of aif small
businesses} exceeded threshold valnes
on the cost of production ratios.

According to EPA's guidelines for
conducting Regulatory Flexibility
Analyses, if over 20 percent of the -
population of small businesses is likely
to experience financial distress based
on the costs of a rule, then the Agency is
required to consides that the rule will
have a signi t effact on a substantial
number of small entities and to perform
a formal Regulatory Flexibility
Analysis.® EPA has examined the rule's
potential effects on small businesses as
required by the Regulatary Flexibill
Act and has concluded that teday’s final
rule will not have a significant economic
effect on a substantial number of small
entities. As a result of this finding, EPA
has not prepared a formal Regulatory
Flexibility Analysis document in suppart
of thia rule. More detailed information
on small business impacts {s aveilable

*See U.5. EPA. “Caidelines fee Complisice with:
the Regulatory Mexibility Ach” Februsey 1982

in technical background docurents.
prepared in support of this rulemaking.

C. Review of Supporting Documents

The primary source of information on
current land disposaf practices and
industries affected by this rule is EPA’s
National Survey of Hazardous Waste
Generators and Treatment, Storage, and'
Disposal Facilities. Waste stream
characterization date and engineering
costs of waste management are based
on the 1981 RYA Meaif Survey and on:
reports by the Mitre Corporation,
“Compesition of Hazardous Waste
Streams Currently Incinerated.” (April
1643), and“The RCRA Risk-Cost
Analysis ModeL” (U.S\ EPA, March
1984} The survey of small quantity
generators has been the major source of
data on: this groups Dute nsed ta
charasterize generators of mixed PCBf
RCRA hazardous wastes were taken.
from an EPA study, “Characterization of

Mixed PCB/RCRA Huzardous Wastes,™

{Pebruary 1908} Por financial and valus
of shipment information for the general
screening analysis, 1982 Census data
were used, adjusted by 1983 Annual
Survey of Manufactures data. Producer
price indices were aleo used to restate
1963 dolfars ir 1988 terms.

List of Subjects in 48 CFR Parts 260, 281,
262, 264, 265, 288, 270, and 271

Administrative practice and
procedure; Confidentiel business
informatiom Pnvironmental protection,
Hazardous materials, Hazardous'
materials transportation, Hazardous
waste, Imports, Indian lands, Insurance,
Intergovernmental refations, Labeling,
Packaging and centainer, Penalties,
Reeycling Reporting and recordkeeping
requirements, Security measures, Surety
measures, Surety bonds, Waste
treatment and disposal, Water pollutiorr
control, Water supply.

Dated: July 6, 1987,

Lee M. Thomas,
Admiristrator.

Therefore, for reasons set out in the
preamble, Chapter [ of Titla 40 is
amended as follows:

PART 262--ETANDARDS APPLICABLE
TO GENERATORS OF HAZARDOUS
WASTE

L In Part 262
1. The authority citation for Part 262
continues to read as follows:

Autbority: Secs. 1006 2002, 3002. 2003, 3004,
3008, and 3817, of the Sslld Waste Disposal’
Act, ar amended By the Resource
Conservation snd Reevvery Act of 1978 as.
amended (42 U.S.C. 5008, 0012, 8022, 6023,
0024, 0028, and:8937),

Subpart E—Speciaf Conditions

2. Section 262.51 is revised taread as
folfows:

§262.5% Farmers

A farmer disposing of waste
pesticides froms his own use which are
hazardous wastes is not required to
comply with the standards in this part or
other standards in 40 CFR Parts 264, 285,
268, or 270 for those wastes provided he
triple rinses each emptied pesticide
container iw accerdince with
$§ 261.7(b)(3) and disposes of the
pesticide residues on his own farm in a
manner consistent with the disposal
instructions ar the pesticide label.

PART 264—-STANDARDS FOR
OWNERS AND OPERATORS OF
HAZARDOUS WASTE TREATMENT,
STORAGE, AND DISPOSAL
FACILITIES

IL In Part 264:

1. The authority citation for Part 264
continues to read as follows:

Authority: Secs. 1008, 2002, 3004, and 3005
of the Soltd Waste DNaposal Act as amended
by the Resource Conservation and Recovery
Act of 1976, as amended (42 U.S.C. 6008, 0012,
6924, and 60255

Subpart B—General Facility Standards

2. In § 264.13, paragraph (b){7){iii} is
revised to read as follows:

§264.13 Ganeral waste snalysie.
*

- * ] *

(b) « & *

67} . * W

(iii) The annual removal of residues
which are not delisted under § 260.22 of
this chapter and do not exhibit a
characteristic of hazardous waste, and
which do not meet the treatment
standarda of Part 2688 Subpart D of this
chapter or. where no treatmens
standards have been established, the
annual removal of residues which do not
meet the applicable prohibition levels in
Part 268 Subpart C oz RCRA section
3004(d).

L] » .

PART 265—INTERIM STATUS
STANDARDS FOR OWNERS AND
OPERATORS OF HAZARDOUS WASTE
TREATMENMT, STORAGE, AND
DISPOSAL FACILITIES

11l In Part 28%

1. The sutherity gitation for Part 265
continues to read as follows:

Autherlily: Secs. 1008, 3002{a}. 3004, 3006.
and 3n3 of the Sulld Waete Disposal Act e
amended by ths Resource Conservatior and
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INTRODUCTION
MANAGEMENT AND WORK PLAN

NARRATIVE IN SUPPORT OF HUD 441.1 - BASELINE PLAN

Dewberry & Davis (D&D) presents this Management and Work Plan (MWP)
and HUD 441.1 Baseline Plan in partial completion of Contract
HC-5831, entitled "Lead-Based Paint Demonstration® for the U.S.
Department of Housing and Urban Development (HUD). It is based on
the scope cutlined in the Contract, the methodology outlined in our
Technical Proposal, the guidelines set forth by the National
Institute of Building Sciences (NIBS) (See Attachment C), and
information received in various meetings with the Department of
Housing and Urban Development (HUD) staff, beginning with the
orientation meeting held on January 17, 1989.

The project start date was January 7, 1989, The targeted
completion date is December 15, 1989. A draft of the final report
will be submitted to HUD no later than November 15, 1989.

This project will address the following major questions:

1. What are the costs of various lead-based paint (LBP)
abatement strategies? Which are most efficient and cost
effective? (A strategy is a logical group of abatement
methodologies.)

2. What special working skills are required to carry out the
various abatement strategies?

3. What special equipment is required to carry out the
various abatement strategies?

4. What precautions must be employed to ensure worker and
occupant safety for abatement strategies?

5. What is the wunit cost of abatement, by abatement
strategy?
6. What levels of dust are generated by the different

abatement strategies?

7. How long does it take to abate utilizing different
abatement strategies?

8. What strategies, if any, allow abatement to take place
in a housing unit without requiring removal of occupants
from other units in a multi-family structure?



The scope of this project is to test for lead-based paint in up to
500 units of housing. After the results of the testing have been
analyzed, approximately to 173 units will be selected for
abatement. Utilizing subcontractors, we will abate the lead
hazard, both interior and exterior, of each of the units that is
selected. The National Institute of Building Sciences' Lead-Based
Paint Testing, Abatement, Cleanup and Disposal Guidelines (NIBS
Guidelines) serve as the overall guiding directives for testing,
abatement protocols, worker safety, and clearance. Extensive data
collection prior to, during, and after abatement will be
undertaken. These abated units will be unoccupied and will be
turned over to the appropriate HUD Regional Office after abatement
is completed.



PROJECT TEAM & MAJOR ROLES

DEWBERRY & DAVIS8 - Dewberry & Davis is the project manager,
responsible for coordinating and conducting supervision of each
task, management of all abatement, and preparation of final
reports. Dewberry & Davis personnel will also perform several
operational functions, including field inspections of candidate
units, development of abatement specifications, monitoring of
abatement, and data collection.

KTA - TATOR, INC. - KTA will be responsible for all XRF
testing, development of LBP detection protocols, testing of up to
500 units of housing in five cities, and conducting AAS and EP
toxicity tests where necessary.

TRACOR TECHNOLOGY RESOURCES, INC. - TRACOR will develop worker
protection and safety protocols, develop and conduct worker
protection and safety training sessions for abatement contractors,
and carry out environmental and personnel monitoring. They will
perform AAS laboratory analysis of samples and monitor data
collection and cleanup/waste disposal, and be responsible for final
testing of all abated units. They will review specifications of
abatement products and provide oversight of safety and
environmental concerns during abatement.

THE MARCOR GROUP - MARCOR will provide LBP abatement for the
ten (10) unit prototype abatements in Baltimore, Maryland. Marcor
will also assist in the development of the abatement methodologies,
substrate identification, abatement monitoring, and data
collection. MARCOR will serve as back-up abatement contractor
where sufficient numbers of contractors cannot be secured in any
of the cities of the Demonstration.

SPEEDWELL, INC. - Speedwell will develop the research design,
including preliminary unit selection plan, all field data
collection instruments (forms), and the final unit selection plan.
Speedwell will also compile, analyze, and report the results of all
data received during this project.

MEDICAL COLLEGE OF VIRGINIA CONSULTANTS -~ The MCV consultants
will be available to review contract documents relative to worker
protection, safety, and legal issues.
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I. TASK 1 - ORIENTATION

DESCRIPTION: Key members from the D&D Team met on January
17, 1989 with the HUD Government Technical Representative
(GTR), the Government Technical Monitor (GTM), and other HUD
staff to discuss many outstanding substantive and operational
matters associated with the project. Major discussion items
included the cities to be visited, testing methodologies, the
unit selection plan, abatement methodologies, substrates to be
abated, worker protection and safety, abatement contracting,
cleanup, and waste disposal.

Significant transfer of information has subsequently occurred.
The D&D Team has reviewed the National Institute of Building
Sciences' Lead-Based Paint Testing, Abatement, Cleanup and
Disposal Guidelines (NIBS Guidelines), evaluated new LBP
abatement methodology literature, and held several
coordination and information meetings. These efforts have
been, and will be, instrumental in the execution of the tasks
of this Demonstration project.

DELIVERABLES8: The D&D Team and HUD arrived at an
understanding of the scope of work, developed a functional
communications network, planned a work schedule, and initiated
research on various factors of the Demonstration project.
-Detailed procedures were agreed upon for inclusion in this
MWP.



II.

TASK 2 - MANAGE & WORK MW

DESCRIPTION: As a result of the various meetings held
during Task 1, this formal MWP and HUD 441.1 Baseline Plan has
been prepared. The MWP describes the major tasks and subtasks
of the LBP project, identifies levels of effort of Kkey
personnel, outlines a schedule for task completion, identifies
project deliverables, and states the estimated cost for each
task. Submitted with this MWP, as attachments hereto, are the
Research Design and Quality Assurance Procedures descriptions
which are products of other tasks.

DELIVERABLES8: Completed MWP with HUD Form 441.1. The HUD
Form 661.1 (Progress Report) will be submitted monthly

beginning July 1, 1989.



III.

T - vl OF PROTOCOL ATEMENT METHODS
SUBSTRATES:; AND DEVELOPMENT OF A UNIT SELECTION PLAN

DESCRIPTION: This task is divided into two distinct parts:
(1) the review of protocols, abatement methods, and potential
substrates for abatement; and (2) the development of a unit
selection plan. During this effort we were directed to use
the National Institute of Building Sciences' Lead-Based Paint
Testing, Abatement, Cleanup and Disposal Guidelines (NIBS
Guidelines) for testing, abatement, cleanup, worker protection
and waste disposal. The unit selection plan is detailed in
Attachment A (Research Design).

DELIVERABLES: The following will be the deliverables of
this task:

Identification of abatement methodologies
Identification of substrates to be abated

Quality assurance procedures for all testing
Prototypes of data collection instruments and
documentation procedures

* * -« -

. Acceptance of NIBS Guidelines for this
Demonstration
. Description of Unit Selection Plan



Iv.

TABK 4 ~ DEVELOP A DETAILED DATA COLLECTION PLAN

DESCRIPTION: The D&D Team has divided this task into three
distinct efforts. The first consists of developing the data
collection plan which is part of the Research Design; the
second effort is the Advance City Team (ACT) Initiative; and
the third effort is the prototype abatement of ten (10) units.

1. (TAS8K 4) DEVELOPMENT OF THE DATA COLLECTION PLAN:
(Please refer to Attachment A, Research Design, for our
Data Collection Plan.) The Data Collection Plan identifies
the data to be collected during unit abatement, the number
of and scale of measurement, and the method of collection
of all data required.

2. (TASK 4a) THE ADVANCE CITY TEAM (ACT) INITIATIVE: The
ACT Initiative concept is an integral part of a project of
this magnitude and nature. Upon preliminary approval of
the protocols and data collection methodology, advance city
teams were deployed. Their primary purpose was to
reconnoiter each city and develop baseline data on the up
to 500 candidate units on which the LBP tests were to be
conducted. ACT responsibilities included:

(a) acquiring locational data on candidate units;

(b) developing an initial deployment strategy for
testing and abatement teams, given location, parking,
traffic, and other physical and geographic constraints
of the sites where units are located;

(c) establishing key points of contact in the
communications network to expedite testing and abating
units at a later date:;

(d) researching the 1local 1labor and construction
markets to determine available abatement contractors and
minority contractors; identifying codes, permits, and
availability of construction material;

(e) developing alternatives for a command post for
operations within the city, and investigating logistics,
administrative support, etc.;

(£f) establishing baseline test data on the suspect
units;

(g) developing sketches of floor plans for each unit as
well as identifying types and condition of substrates;

(h) discussing and coordinating details of our testing
and inspection with the local HUD Property Disposition

7



Office; and

(i) determining if special access, security, utility
provisions, or other arrangements must be made prior to
the arrival of inspection teams.

The ACT Initiative was eventually merged with Task 5, which

is the actual field testing phase of the Demonstration.
With the combination of the results of the testing phase

and the ACT Initiative, profiles can be developed on every
unit; thus enabling us to make a statistical determination
of which substrates are most common in each city, and which
units are ideal for abatement.

3. (TASK 4b) PILOT ABATEMENT OF TEN (10) UNITS: We propose

to abate ten (10) wunits in Baltimore as a pilot or
preliminary review of the full scale abatement program.
During the pilot abatement program, a review of the
effectiveness of the Research Design testing procedures and
data collection instruments will be made. This review will
determine changes or refinements of our procedures for
using particular abatement strategies, the methods utilized
to gather data, the survey forms used to gather data, and
our abatement contract documents.

The decision to carry out the pilot abatements in Baltimore
was made because:

(a) HUD's Office of Policy Development & Research
(PD&R) is close to Baltimore; PD&R staff can monitor the
project most easily.

(b) D&D's project management is located close to
Baltimore.

(c) The Team's pilot abatement subcontractor (MARCOR
Group) 1is headquartered in the Baltimore/Washington
Metropolitan area.

(d) The City of Baltimore and the State of Maryland
have a substantial history of addressing the LBP issue,
and their stringent guidelines will best test our
approaches.

DELIVERABLES8: The following will be deliverables of this
task:

. Draft Data Collection Plan (as part of the Research
Design)

. Products of the ACT Initiative

. Ten (10) abated units

. Refinement of procedures and data collection

instruments for future abatement.



v.

A - TES G OF 500 UNITS

DESCRIPTION: The objective of Task 5 is to determine all
of the lead paint-containing substrates in the candidate 500
units, and to determine the level of lead content in each
substrate. This effort will be accomplished through thorough
testing of every unit using XRF machines at the first reading,
and additional AAS testing where required. Additionally,
pre-abatement AAS testing for lead content in soils for units
to be abated will be performed.

Specific considerations regarding this task include:

(a) All substrates in units to be abated pursuant to
the Unit Selection Plan which yield XRF readings of
0.2 to 1.8 mg/cm?® will have back-up AAS tests to
determine lead content.

(b) All testing (XRF and AAS) will be performed
utilizing NIBS Guidelines and following rigorous
quality assurance procedures described in the
Quality Assurance Attachment (B) of this MWP.

(c) Once the testing and unit inspection have been
completed, the data will be transmitted to the
KTA offices in Pittsburgh for entry into the KTA
computer. After the data has been entered, it
will be transmitted to Speedwell for further
analysis.

(d) Speedwell will compile and analyze the data
collected and recommend the units to be abated
based on the Unit Selection Plan.

(e) Units not selected will be reported to the HUD
Property Disposition Office, and given no
further consideration for the Demonstration.

As stated in Task 4, the field work to accomplish the
testing effort of this task will be combined with Task 4A
field work. This will minimize travel and manpower costs
and improve coordination between the data collected for
each task.

DELIVERABLES: The following will be deliverables of this
task:

. XRF testing results of up to 500 units of housing

. AAS testing results on XRF readings in the 0.2 to
1.8 mg/cm’ range for units selected for abatement

. Pre-abatement AAS soil testing on each side of the

housing unit (where applicable)

%



VI. TASK 6 — PREPARE FINAL UNIT SELECTION PLAN & ABATEMENT SCHEDULE

DESCRIPTION: This task is divided into two efforts: 1)
Preparation of the Final Unit Selection Plan, and 2)
Development of the Abatement Schedule.

The Final Unit Selection Plan has been prepared as part of the
Research Design which is Attachment A of this MWP. It is the
product of our initial research approach to the Demonstration
and the information gathered from Tasks 1, 4 and 5. Pricing
considerations for development of the Unit Selection Plan
included cost constraints, number of substrates, and data
requirements to meet the objectives of the Demonstration.

Development of the Abatement Schedule is premised on the
acceptance and approval of this MWP, and its attachments. The
initial abatement schedule will be submitted fifteen (15) days
from the date of the final submission of this MWP. The
schedule will propose the dates of the pilot abatement program
and the beginning and ending dates of the abatement efforts in
each of the five (5) selected cities.

DELIVERABLES: The following will be deliverables of this

task:
. Unit Selection Plan as detailed in the Research
Design (Attachment A)
. Projected schedule for abatement of candidate units

10



VII. TASK 7 - ABATEMENT CONTRACTOR SELECTION/CONTRACTOR
EVALUATION

DESCRIPTION: The preliminary investigation of potential
abatement subcontractors commenced during the ACT Initiative
in Task 4. HUD and City Fair Housing and Egqual Opportunity
Offices were visited to secure a listing of minority firms,
Disadvantaged Business Concerns (DBC), Women Owned Business
Concerns (WOBC), and small business firms. Advertisements for
subcontractors and minority business concerns were placed in
major newspapers in each city, and the D&D Team contacted the
Small Business Administration office that represents each city
for a 1l1list of 1local contractors. In addition, other
contractors were located through each city's building
inspection office.

Upon development of the 1list of potential contractors, a
questionnaire was distributed to each contractor to further
research each of their capabilities. This questionnaire
addressed such issues as previous experience in housing
renovation, experience in asbestos removal, experience in LBP
removal, insurance capabilities, bonding capabilities, number
of employees, and client references.

Upon receipt and review of this data, eight (8) to ten (10)
contractors in each of the five (5) cities who show interest
in the project and possess the necessary qualifications will
be selected as potential bidders for abatement. We anticipate
utilizing four (4) to five (5) of these contractors per city
for the actual abatement. If no contractors are found, we
will utilize our subcontractor, MARCOR, to abate the units.

Contract documents for the abatement effort will be developed
under this task as well.

These documents will include a scope of work, general
conditions, insurance and bonding requirements; a bid list
identifying the substrate to be abated, the quantity of the
substrate (in square feet, 1linear feet, or |units);
specifications for the abatement of each substrate, worker
protection and safety, cleanup, and waste disposal.

DELIVERABLES: The following will be deliverables of this
task:

A list of potential abatement contractors per city
A list of minority contractor concerns

A list of selected contractors for abatement
Contract documents for bidding purposes

L] . » -
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VIII. TASK 8 - AWARD ABATEMENT CONTRACTS

DESCRIPTION: The efforts for this task will be those
necessary to award abatement contracts to successful bidders
for the unit abatements. These bidders will be those selected
from the screening process of Task 7. Our goal is for there
to be approximately four (4) or five (5) contractors in each
city, each dealing with assignments of six (6) or eight (8)
unit abatements per contract. Specific steps of the award
process include:

1. develop unit specific quantities and specifications for
abatement

2. hold a pre-bid conference to fully explain the contract
documents to potential bidders (screened in Task 7):

3. provide a "walk-through" of each unit to be abated in
order to completely familiarize the contractors with the
scope of work prior to bid submittal:
4. receive and review bids on the unit(s):
5. award contract(s):
6. hold pre-construction conference;
7. give notice to proceed; and
8. monitor contractor.
It is estimated that the average cost of abatement per unit
will be approximately $10,400. HUD will be consulted

throughout this process, particularly with regard to cost.

DELIVERABLES: Approximately 25 abatement contracts in the
five (5) cities of the Demonstration.

12



IX.

TASK 9 — TRAIN PROGRAM R_ABATEMENT STAFF

DESCRIPTION: The D&D team will develop and conduct a six-
hour training course for abatement workers. Training
presentations will be provided by an industrial hygienist
experienced in lead abatement regulations and safety
procedures on abatement sites. Before the course is offered
to abatement contractors, a formal training session will be
conducted for HUD officials and key project personnel. This
session may be videotaped for future use. The six-hour course
module will be based on the NIBS Guidelines and will address
worker protection and safety. The following is a general
listing of topics that will be included in the training
session.

1. Health effects of lead exposure

2. Work area preparation

3. Decontamination procedures

4. Waste disposal

5. Regulations and standards regarding LBP abatement work

(OSHA, EPA, HUD, RCRA and 1local.) (If a regulation or

standard is more stringent, then it will take precedent

over NIBS.)

6. Respiratory protection

7. Protective clothing

8. Safety equipment

9. Medical surveillance

10. Containment techniques

11. HEPA equipment operation and engineering controls

12. Record keeping

13. Any additional items covered in the NIBS manual

14. Written examination
Certification will be granted upon receiving a test score
equal to or more than 70. (If an employee fails, he will be

re~-tested. If he fails again, he will not be eligible to work
on the abatements.)

13



The initial training session will take place in each city
prior to the beginning of the abatements and will then be
repeated for new subcontractors and their work crews. At the
conclusion of each training session, abatement workers will
have the knowledge required to work safely in a lead-
contaminated environment in accordance with all applicable
regulations and project conditions. An identification card
will be issued to all persons who successfully complete this
course. This card must be available for inspection by the D&D
Team members or regulatory agencies when the worker is on a
job site.

DELIVERABLES:

. The development of a 6-hour Worker Safety Training
Program meeting NIBS and local government
guidelines.

. Approximately 12 training sessions, including 2 in

each of the selected cities of the Demonstration.

14



: The comprehensive exterior and interior
abatement of approximately 173 units will take place in
Baltimore, Maryland; Washington, D.C,; Birmingham, Alabama;
Indianapolis, Indiana; Denver, Colorado; and Seattle/Tacoma,
Washington. During abatement of the units, the NIBS
Guidelines for abatement, cleanup, worker protection and
safety, and waste disposal will be followed.

Three conditions could result in the return of a unit to HUD
without achieving acceptable clearance levels. They are:

(a) an approved abatement method fails to achieve
clearance and costs and/or time prohibit further
abatement measures;

(b) structural deficiencies or other considerations of
the unit are found during abatement which make
further work infeasible

(c) after three (3) cleanup iterations the unit fails
clearance criteria and further abatement/cleanup is
deemed infeasible by HUD.

During the abatement, the D&D Team will ensure that all units
are being abated according to the contract specifications. It
is anticipated that ten (10) to fifteen (15) units will be
undergoing abatement concurrently in two cities at any given
time until all the units are abated. D&D is projecting an
average abatement cost per unit of $10,400. This does not
include any testing costs.

: Comprehensive abatement of approximately 173
according to the contract documents.

15



XI.

TASK 11 - MONITORING OF ABATEMENT CONTRACTS

DESCRIPTION: The monitoring described in this task is
directed to ensure contractor compliance to the abatement
contracts. The effort, combined with Task 12, also
accomplishes the extensive data collection requirements of the
Research Design. This task requires field personnel from
Dewberry & Davis, MARCOR, and TRACOR to: oversee the
contractor's procedures and adherence to safety and code
requirements; perform ongoing contract administration;
administer contractor closeout; and collect cost and time
related data specifically directed at the abatement
contractor's efforts.

It is proposed that there be a team representative on site, in
conjunction with Task 12, approximately 60 to 70% of the time
that the contractor has personnel on site.

Specific actions of this task include:

. Monitor contractor schedule, mobilization, work
procedures, and general adherence to the construction
specifications.

. Ensure contractor compliance with pre-construction
requirements (blood tests, completion of training
program, provision of required data)

. Collection of contractor specific costs - wages,
fringe benefits, equipment, and the cost factors required
by the Research Design

. Ensure contractor compliance to all LBP specific
safety procedures =-- contract and Federal, State and
Local codes

. Documentation, via a daily inspection report, of
abatement activities specifically noting any events or
actions having impact on the abatement strategy, costs,
or Research Design requirements

. Time and motion documentation of the abatement
process.

Draft data collection and documentation instruments are
included with the Research Design, Attachment A.

DELIVERABLES: Deliverables for this task include:

. documentation of contractor activities to confirm
compliance to abatement contract requirements.

. documentation of all data collected
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XII.

TASK 12 ~ ADDITIONAL DATA COLLECTION PLAN AND DATA ANALYSIS

DESCRIPTION: The monitoring of the abatement process is
for the purpose of collecting data and documentation required
to meet the objectives of the Research Design. We have
divided this effort into two parts. The first was described
in Task 11, which is oriented toward contractor generated
data. Task 12 data collection is oriented toward the impacts
of lead dust generation and testing. This data collection
effort consists of pre-abatement, ongoing, and post-abatement
data collection and documentation.

Details of the data to be collected are described in the
Research Design included as Attachment A of this MWP. 1In
general, they include:

a) airborne lead dust generated during abatement
b) worker exposure to lead dust

c) pre- and post-abatement levels of surface dust
d) levels of lead in soils

e) post-abatement AAS tests

£) EP toxicity tests on waste materials

The on site monitoring effort will be a team approach as
described in Task 11. For this task, TRACOR will perform wipe
tests, air monitoring, and personal exposure tests. KTA will
perform post abatement AAS testing, soil testing, and EP
toxicity testing. Dewberry & Davis will respond to any
problem encountered during abatement, maintain close
communication with HUD, and perform general oversight and
quality assurance functions.

The type, estimated number, and cost of the tests to be
performed during the abatement process are listed below.
Please refer to Attachment B which will detail the quality
assurance procedure utilized during the testing and 1lab
analysis.

17



TESTING

During/
Jest Standard Pre-Test Interim Post No. Tests No. Units Cost Total

1. Personal Exposure NIOSH 7082 4 21 0 25 173 $20.00 $ 856,500
2. Area NIOSH 7082 6 6 173 20.00 20,760
3. Wipes N1BS 3.6.2 8 8 16 153 20.00 48,960
4. Wipes (Maryland) Maryland 41 5 44 90 20 20.00 36,000
5. Soil (AAS) NIBS 3.4.3 3 3 6 173 20.00 20,760
6. Detection (AAS) NIBS 3.4.1.2 20 20 173 20.00 69,200
7. EP Toxicity RCRA 2 2 173 90.00 31,140

TOTAL $313,320

Tests 1, 2, 3, and 4 address minimum required for worker safety
Tests 5, &, and 7 obtain back-up data and hazardous waste monitoring

The final effort of this task will be the analysis by
Speedwell of the data generated in all of the tasks of the
Demonstration. As described in the Research Design,
Attachment A, the data analysis will be oriented toward
meeting the objectives of the Demonstration. Additionally,
all data will be compiled, documented, and computerized as
required by the specifications of the contract.

DELIVERABLES: Deliverables for this task include:

. Full documentation of all data collected during the
abatement process according to the specifications
of the contract.

. Analysis of all data in accordance with the
Research Design for inclusion in the final report.

18



XIII. TAS8K 13 - PREPARATION OF DETAILED REPORT FOR HUD

DESCRIPTION: A detailed report on the Demonstration
process and findings will be prepared. It will include:

. Descriptions of all procedures, processes, and
pertinent actions of the Demonstration effort

. Descriptions of the Dewberry & Davis Team roles and
responsibilities

. Presentation of all collected data and documentation
. Final presentations of the Research Design and
Quality Assurance procedures

. Discussions of problems encountered during the
Denmonstration, and their resolution

. Sample abatement contracts and descriptions of the
contracting effort

. The processes and findings of the statistical
analyses

. The findings of the Demonstration, conclusions and
recommendations

. An Executive Summary

In total, the Final Report will be a complete description of
the efforts and results of the Demonstration. Much of it will
be drafted during actual task operations. The preparation of
the Final Report will require significant coordination with
HUD. This will start with a presentation of a draft outline,
and continue with interim reviews of all sections of the
report.

DELIVERABLES:
. Draft Outline
. Partial Draft Submissions

Final Draft
Final Report
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1. RESEARCH OBJECTIVES

The LBP Abatement Demonstration has three major objectives and one minor

objective:

Maior Objectives

(1) To develop reliable estimates of the cost of LBP abatement. Estimates
will include the costs of set-up and clean-up, as well as costs that vary with the
number and quantities of the substrates to be abated within the unit. Cost

estimates will be broken down into standard cost categories.

(2) To measure the extent of lead hazards to which workers are exposed
during the course of abatement and to confirm the effectiveness of the protective
measures that will be in effect during the demonstration. The relationship between
lead hazards present during abatement (measured by air samples) and the methods of

LBP abatement employed is to be carefully examined.

(3) To measure the extent of post-abatement lead hazards (measured by wipe
tests) and to examine the relationship between post-abatement surface lead dust
levels and the methods of LBP abatement employed. The way in which clean-up
costs vary with post-abatement surface lead levels will be examined, and soil test
data will also be reported.

Minor QObjective
(1) To measure the efficacy of negative air as a means of controlling lead
hazards during abatement and as a means of reducing post-abatement clean-up costs;

this would only be done when high-dust-generating abatement methods are employed.



INITI F_ ABATEMENT STRA

The simplest design for the LBP Abatement Demonstration would inventory all
the substrates requiring abatement in the units selected for abatement and then
randomly assign each substrate to one of the abatement methods being tested. In
this design, the method of abatement selected for a given wall would be statistically
independent of the method selected for another wall in the same unit or for a
baseboard in the same unit. Two problems with this design make it unsuitable in

this application:

(1) The design would not accommodate research interest in the relationship
between post-abatement lead surface levels and the abatement methods used. In the
first place, random assignment of substrates to methods of abatement would produce
only negligible differences in post-abatement lead dust levels between properties. In
the second place, differences that did exist could not be explained statistically
because the number of independent variables (# of substrate types x (# of
abatement methods per substrate type -1)) will be iarger than the number of
observations on post-abatement lead dust levels, treating all post-abatement

measurements in a given unit as one observation.

(2) Random assignment of substrates to abatement methods is not a very ‘real
world’ approach. In other words, the design would not likely vyield generalized
study results and would be expensive,

We have approached the problem of design by identifying 6 generic methods of
LBP hazards abatement:

(1) Enclose

(2) Encapsulate

(3) Remove Paint On-Site by Mechanical Methods
(4) Remove Paint On-Site by Chemical Methods
(5) Remove Paint On-Site by Hand

(6) Replace



We then defined 6 ‘Unit Abatement Strategies’ for each of these generic
methods. The ‘Unit Abatement Strategy’ states how the generic method is to be
applied to each type of substrate. The generic method defined by the selected Unit
Abatement Strategy will be the first choice for all substrates in a unit. Thus if
‘Replacement’ is the strategy for a given unit, the rule would be to replace all
substrates requiring abatement assuming, of course, that replacement is a feasible
method for each substrate.

If the Unit Abatement Strategy defines a first-choice abatement method for a
given substrate that is not feasible, the rule will be to substitute the abatement
method that most resembles the first-choice method in terms of its anticipated
environmental consequences. The 6 strategies can be grouped into 3 categories
corresponding to anticipated dust-generation levels:

Low Dust Generation
- Enclose
- Encapsulate

Medium Dust Generation
- On-Site Paint Removal by Mechanical Methods (with HEPA Attachment)
- On-Site Paint Removal by Chemical Methods

High Dust Genperation
- On-Site Paint Removal by Hand
- Removal/Replacement

Using this categorization of Unit Abatement Strategies, we can identify which
abatement method to use if the preferred method 1is infeasible.  For example,if
Enclosure is the Unit Abatement Strategy, but enclosure is not feasible for a
particular substrate (i.e., window trim), the rule would then be to encapsulate.

In the event that neither the first nor second choices are feasible for a given
substrate, the order of substitution of abatement methods will be:



(1) On-site Paint Removal by Chemical Methods
(2) Enclosure
(3) Replacement

These abatement methods were chosen because they are feasible more frequently
than the other abatement methods with which they are paired in terms of dust-
generation levels. The 6 Unit Abatement Strategies can now be defined in terms of
the rules described above:

UNIT ABATEMENT STRATEGIES

Preference

Ordering for

Abatement Mechanical Chemical Hand

Methods Enclose Encapsulate Removal Removal Removal Replace
Ist Choice Enclose Encapsulate Mechanical Chemical Hand Replace
2nd Choice Encapsulate Enclose Chemical Mechanical Replace Hand
3rd Choice Chemical Chemical Enclose Enclose Chemical Chemical
4th Choice Replace Replace Replace Replace Enclose Enclose

These rules have been applied to all substrate types that may require
abatement in the course of the demonstration using a Schedule of Feasible Methods
for each substrate type. The resulting Unit Abatement Strategies, together with the
Schedule of Feasible Methods, are attached as Attachment A of this document.

In order for the Unit Abatement Strategies to define completely what is to be

done in any given unit, additional rules must be observed:
N lacement UUnit Abatemen
We have intentionally not specified whether a2 building component to be

replaced should be replaced with a new component or with the same component
from which the paint has been removed at some off-site location.



Other things being equal, this choice should be made on the basis of cost
considerations - which may lead to different outcomes for different substrate types.
If we mandate which of the two kinds of replacement component is to be re-
installed in the research design, we will have built an upward bias into our cost
estimates for the Replacement Unit Abatement Strategy. Therefore, it is preferable
to leave the choice to the abatement contractor.

An exception to this rule may arise if the existing component cannot be

replaced with a component of equivalent aesthetic value. In this case, off-site
paint removal should be specified in the work write-up.

(2) Qn-Site Mechanical Paint Removal Unit Abatement Strategy
There are 3 substrategies for mechanical paint removal:

(1) Grinding

(2) Sanding

(3) Vacuum or Water Blasting

All of these methods will require the use of HEPA equipment,

The preference orderings for abatement methods within the substrategies will
be:

MECHANICAL PAINT REMOVAL UNIT ABATEMENT SUBSTRATEGIES

Preference

Ordering for

Abatement

1st Choice Grinding Sanding Blasting
2nd Choice Sanding Blasting Grinding
3rd Choice Blasting Grinding Sanding



It may not be sensible to treat a damaged building component in any way
other than through replacement, even though the Unit Abatement Strategy does not
indicate that the component should be replaced. In such cases, the Unit Abatement
Strategy should be overidden and replacement should be specified in the work

write-up.

One further addition to the definition of Unit Abatement Strategies is
motivated by the secondary research objective of assessing the efficacy of negative
air when used im conjunction with high dust generating abatement methods. To
support this research objective negative air will be used in conjunction with the
Replacement and On-Site Hand Removal Unit Abatement Strategies during the
abatement of some of the units.



PERIMENTAL D

There are two questions to be resolved in constructing the experimental design
for the LBP Abatement Demonstration:

0 Which units should be selected for the demonstration?

0 How will Unit Abatement Strategies be assigned to units?

n nit Selecti

The plan is to select 173 units from 300-350 candidate units. The candidate
units are all vacant, FHA foreclosed, predominantly single-family homes currently
owned by HUD. They are located in 5 areas: Baltimore/Washington, Birmingham,
Denver, Indianapolis and Seattle. The candidate units have been surveyed for the
purpose of inventorying and identifying all substrates which may require abatement.
All such substrates have been subjected to XRF testing and the results, with the

exception of those from Denver, have been subjected to preliminary review.

The first step in the unit selection process will be a 2-way stratification of all
candidate units by location (5 levels) and by the extent of lead hazard present in
the unit, as measured by the number of substrates requiring abatement! (3 levels).
Based on inspection of the data, we will determine the intervals needed to break
down the candidate properties into terciles on the distribution of the number of

substrates per property requiring abatement.

Units will then be selected for the demonstration such that the variance in
cost estimates for abating a representative property are minimized. This procedure
will incorporate a number of additional constraints to insure the representativeness
of the sample in terms of locations and levels of lead hazard. It will also

incorporate a constraint on the estimated total costs of abatement in the

lAnalysis of test data on 135 units in Baltimore/Washington, Birmingham,
Indianapolis and Seattle show an average of 41.0 substrates per property requiring
abatement. This was based on using 1.0 mg/cm? as the abatement standard and an
average of 3 XRF readings per substrate. AAS testing will be done on all
substrates with XRF average readings between 0.2 and 1.8 mg/cm? prior to
abatement,



incorporate a constraint on the estimated total costs of abatement in the

demonstration.?

(2) ignmen nit A men i ni

Proposed sample sizes for each Unit Abatement Strategy are presented in
Exhibit 1. The only imbalance in the sampling design (apart from limiting negative
air to high-dust methods) is in the lower sampling rates for the Enclosure,
Encapsulation and On-Site Chemical Paint Removal Strategies. This reflects the
absence of substrategies to be compared in these cases, unlike the other cases.

The assignment of Unit Abatement Strategies to Units will be carried out so
as to minimize any confounding between unit abatement strategies and the
stratifying variables (locations and extent of lead hazard). Thus, if we have 23
Enclosure Strategies to assign we would randomly select one property in each of the
15 cells for enclosure and then distribute the remaining  Enclosure Strategies by
assigning 2-3 per lead hazard level tercile in as many different cities as possible.

A nearly balanced design, can be achieved in that confounding will exist only
with the interaction effects between locations and lead hazard levels.

2Formally, we will minimize an expression of the form:

22 (widy/ny)
ij

where w; denotes the frequency with which the ith substrate type needing
abatement occurs where n;; denotes the number of times the ith substrate type
needing abatement occurs in the j*® unit and where d; = 1 (j*h unit selected) d; =
0 (j** unit not selected). The additional constraints will require that a minimum’ of
24 properties from each location be selected, that a minimum of 36 properties from
each lead hazard tercile be selected and that average abatement costs do not exceed
$11,000 per property. Some of these numbers may change.



Exhibit 1

PROPOSED SAMPLE SIZES BY UNIT ABATEMENT STRATEGY

Low Dust Strategies Medium Dust Strategies High Dust Strategies
Enclosure Encapsulation on~Site on-Site on-Site | Replacement
Mechanical Chemical Hand
Paint Removal Paint Removal|{ Removal
Without
Negative
Air 23 23 36x 23 17 17
b
L With
~ Negative :
Air 17 17
TOTAL 23 23 36 23 34 34

* To be divided equally between Grinding (12), Sanding (12) and Blasting (12) Substrategies.




TA ISITION PLA

Ten kinds of data will be collected in each unit selected for the
demonstration:

(1) XRF test readings on all coated substrates prior to unit selection.

{(2) AAS test results on all substrates with XRF average readings between 0.2-
1.8 mmg/cm? after unit selection but pre-abatemen.

{3) AAS test results on 10% of all substrates where paint was removed during
abatement, including off-site stripping.

{4) Labor hours, materials, equipment use together with hourly wage rates,
fringe benefit costs, unit costs of materials and hourly costs of equipment use
for each substrate abated and for set-up and clean-up activities.

(5) Levels of surface lead dust before and after abatement of each unit.

(6) Levels of soil lead dust before and after abatement of each unit.

(7) Blood lead levels of abatement workers on entry and on exit from
abatement work.

(8) Airborne lead dust in rooms/areas adjacent to rooms/areas where abatement

is being conducted.

(9) Lead dust levels in air potentially inhaled by workers during abatement.

(10) Toxicity of waste materials generated during the course of abatement.

The timing and frequency with which these data are to be collected and the

scales on which measurements will be based are presented in Exhibit 2. Draft data

collection instruments are included as Attachment B,



Tvpe of Data

1. Lead Content
of Substrate

2. Lead Content
of Substrate

3. Lead Content
of Substrate

4, Costs of
Abatement

S. Surface Lead
Dust

6. Soil Lead Dust

7. Blood Lead Levels

8. Airborne Lead
Dust

9. Potentially
Inhaled Lead
Dust

10. Waste Toxicity

Number of Measurements

3 Readings per Substrate

All Substrates with XRF
Averages between 0.2 and
1.8 mg/cm?

10% of all Components
where LBP was removed
by stripping

All Substrates Abated
plus set-up and clean-up

Pre-Abatement: | Window
Sill/Room,
Post-Clean-up: 1 Window
Sill/Room

1 Window Well/Room

I Floor/Room

2 Soil Samples

per side of unit
both before and
after abatement

Entry: | Sample/Worker
Exit: 1 Sample/Worker

1 per day during Abatement

in room/area adjacent
to abatement activity

Continuously during each
task

2 sets of wastes per unit

Exhibit 2

Scale of
Measurement

milligrams/cm?

% lead content

% of lead content

Labor Hours

Materials Used
Equipment Hours

milligrams/cm?

parts per
million

micrograms/
deciliter

milligrams/
meters®

micrograms/
meters®

parts per
million

LBP ABATEMENT DEMONSTRATION: DATA ACQUISITION PLAN

Method
lecti

XRF Readings

AAS Tests

AAS Tests

On-Site

Observation

Wipe tests

Soil Sample

Bloodsamples

Airsample

Airsample

(Personal Zone)

EP Toxicity



5.1 Analysis of Cost Data

For each substrate abated, we will have data on labor hours, material
quantities and equipment time in use. We will alsoc have data for each worker on
hourly wages and fringe benefit costs, on materials costs and on equipment costs.
By combining these data we can estimate the variable cost associated with abating
each substrate in the demonstration.

Cost data will be standardized (i.e., converted to per sq. ft.,, per linear ft., or
per unit) and sample means and sample variances will be computed for each
substrate type and each abatement method. We will then examine the relationship
between mean costs and the stratifying variables (location and level of lead hazard)
in the framework of the analysis of variance. Given the large sample sizes (we
expect to have over 10,000 observations on all substrate types), the reliability of
cost estimates for abating the most commonly encountered substrates should be very
high.

The cost analysis will also include separate estimates for set-up and clean-up
costs, with data collected in the same manner. Sample means and variances will be
estimated for each unit by Unit Abatement Strategy. These will also be examined
to determine the influence of location and level of lead hazard on set-up and clean~

up costs.

The results of both sets of analysis will then be combined in a general linear
model of LBP abatement costs. The model will have LBP abatement costs as the
dependent variable and the amounts of each substrate to be abated, together with
location and level of lead hazard, as the independent variables. The coefficients of
the model will take on different values according to the methods of abatement to
be employed. The reliability of predictions from the model, under different
assumptions about the types and methods of abatement to be undertaken, will then

be estimated using the sample variances of its coefficients.
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5.2 Analvsis of Surface Lead Dust Levels

We will have surface lead dust measurements before and after abatement in
each room of all units abated. The post-abatement lead dust measurements will be
taken after each clean-up, which consists of HEPA vacuum wash and a final HEPA
vacuuming. If the unit fails to meet minimum standards, clean-up and post clean-up
lead dust wipe samples will be repeated. After three clean-up intentions, if
clearance has not been achieved, HUD will be notified and a decision will be made

as to continuing clean-up or ceasing work.

We propose to subject the surface lead dust levels to several different types of
analysis.

1) Pre- and Post-Abatement Comparison

We will compare lead dust levels before abatement and after clean-up on a
room by room basis for all units in the demonstration. We will calculate percentage
and absolute reductions or increases in measured lead dust and present their
frequency distributions across the sample as a whole. We will estimate average pre-
and post-abatement changes separately for each of the six Unit Abatement
Strategies and separately for units where negative air was employed during
abatement. 3

Analvsis of Pre-Abatement Surface L Dust Level

The units in the sample will all have been vacant for some time prior to
abatement, For this reason, they may not be representative units in which to
examine the relationship between the presence of lead-based paint and the presence

of lead dust on surfaces. We propose, however, to attempt such an analysis.

This analysis will be done both at the room level and at the unit level. At
the room level, we will regress the measured surface lead dust levels from sill wipe
tests on the lead contaminated substrates, on their levels of lead and on their
surface areas. The independent variables will be, for each substrate, the product of
its XRF reading and its area in square centimeters. We will also modify the
independent variables to reflect the condition of the coating (ie., intact, peeling,
etc.).



A similar analysis will be done at the unit level using surface lead dust levels
averaged across rooms as the dependent variable. We will then compare the
predictions of the aggregate equation with the averaged predictions of the individual
room equations to determine the extent to which disaggregation improves prediction
and, implicitly, the extent to which dust is transported from room to room in

vacant units.

(3) Analysis of Post-Abatement Surface Lead Dust Levels

The post-abatement surface lead dust levels will all be measured after each
clean-up. We will attempt statistical explanation of observed differences in
surface lead dust and clean-up costs between Unit Abatement Strategies (including
the negative air substrategies). The influence of different levels of pre-existing
lead-based paint should be effectively controlled for in the experimental design, but

we will also control for it in the analysis.

This part of the analysis will involve contrasts between the 6 major Unit
Abatement Strategies using observations in approximately 173 units (unit level
analysis) and something approaching 1000 rooms (room level analysis). We anticipate
achieving reasonably good power in tests of the null hypothesis that there are no
differences in the surface lead dust residues of different Unit Abatement Strategies.

We will also attempt a more detailed analysis, which regresses surface lead
dust levels on the amounts and types of substrates abated in each room. This will
be done separately for each Unit Abatement Strategy. Because each Unit
Abatement Strategy allows one, and only one, method of abatement to be used for
each surface, the number of independent variables in the regression will be limited
to a manageable number. A preliminary analysis of XRF readings from [35
candidate properties indicates that the 20 most common substrate types account for
over 90% of all substrates requiring abatement. If we were to include only those
rooms in which those substrate types appear, we c¢ould limit the number of

independent variables to 20.

The independent variables in this analysis will be, for each substrate type, the
products of the lead level determined and the area (cm?) of the substrate. The

interpretation of the estimated coefficients will be the contribution of the substrate



to surface lead dust levels when the method of abatement prescribed by the Unit
Abatement Strategv is used. Comparisons of coefficients across regression equations
will then show the effects of different abatement methods on residual surface lead
dust levels.

5.3 Analvsis of Soil Lead Dust Measurements

Soil lead dust data will be used to support before/after abatement comparisons
per unit. These will be presented in terms of the distributions of pre- and post-
abatement differences on soil lead levels together with conventional summary
statistics i.e., medians, sample means, sample variances, etc. Observed changes in

soil lead dust levels will be compared for different Unit Abatement Strategies.

5.4 Analysis of Blood Lead Levels

Entry and Exit abatement blood lead levels of workers will be compared for
each worker for each unit abated. Statistical explanation of changes in blood lead
levels will be attempted using the workers’ activities (hours by abatement method)
and using data from personal monitoring of air inhaled by the workers.

5.5 Analysis of Airborne Lead Dust Levels Adiacent to Abatement Activity

Airborne lead dust levels in areas adjacent to abatement activity will be
analyzed to determine the effectiveness of containment procedures during abatement.

Comparisons will be made across Unit Abatement Strategies, including the negative
air substrategy.
5.6 Analysis of Personal Air Monitoring Data

Personal air monitoring data will be statistically explained in terms of hours
spent by abatement method.. Overall contrasts of these data between Unit
Abatement Strategies will also be performed.
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5.7 Analysis of Toxici f W Material

EP toxicity test data will be analyzed in terms of frequency distributions
across unit