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1.0 Introduction

This Quality Assurance Project Plan (QAPP) describes methods

and approaches for providing quality control of field sampling

and laboratory activities performed as part of closure activities

of four hazardous waste surface impoundments, at the AVCO

Lycoming TEXTRON facility in Stratford, Connecticiut. It has

been prepared in accordance with guidelines and specifications

presented in the U.S. EPA document "Interim Guidelines and

Specifications for Preparing Quality Assurance Project Plans",

QAMS-005/80, December 29, 1980. The purpose of this QAPP is to

present, in specific terms, the policies, organization,

objectives, functional activities and specific Quality Assurance

(QA) and Quality Control (QC) activities designed to achieve the

data quality goals of the sampling and testing program.
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3.0 Project Description

The soil sampling and testing program described herein is a

part of the closure activities for four hazardous waste lagoons

at the AVCO-TEXTRON facility.

Following the removal, treatment, and disposal of standing

liquid and sludge from these lagoons, it is proposed to remove

soil from the lagoon bottoms and laterally around each lagoon.

The vertical limit of excavation will be the seasonal low

w^ter table. The lateral extent of soil excavation will be

determined by following an excavate and test cycle (see Section

3.2).

Upon complete removal of contaminated soils, the open

excavations will be backfilled and a landfill cap will be

constructed.

3.1 Background & Site Description

The Avco facility, which is owned by the U.S. Army and

operated by Avco Lycoming TEXTRON, is located in Stratford,

Connecticut just west (approximately 1,000 feet) of where the

Housatonic River enters the Long Island Sound (see Figure 3.1 and

3.2). The activities at the facility include the manufacturing of

gas turbine engines. The production of these engines includes

the plating of engine and other miscellaneous parts in zinc,

cadmium, chrome, copper, magnesium, nickel and black oxide

baths. The spent plating baths are discharged to an equalization

lagoon.
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j  Wastewater from this lagoon is pumped to a chemical waste

treatment plant which, in turn, produces a metal hydroxide sludge

1—] which is pumped to one of three sludge storage lagoons.

I  1 operation of these hazardous waste surface impoundments
has been regulated under the Resource Conservation and Recovery

I  I Act (RCRA) since the effective date of these regulations on

November 19, 1980. In compliance with the first requirement of

i  i RCRA, Avco submitted Part A of the RCRA permit application to the

r. U.S. EPA on November 13, 1980.
I

[  I
On November 8, 1984, RCRA was amended by the "Hazardous and

^  : Solid Waste Amendments of 1984" (HSWA). Section 213 of the HSWA

required that all land disposal facilities either cease operation

j  . or submit a complete Part B permit application by November 8,
1985. In compliance with this requirement, Avco submitted its

Part B permit application to USEPA, Region I and the Connecticut

I  [ Department of Environmental Protection (DEP) on November 8,

1985. Until this permit application is reviewed and the final

f  RCRA permit issued, Avco is considered to be operating under

"interim status".

The chemical waste treatment plant at AVCO has been modified

to include an equalization tank to replace the equalization

lagoon, and filtration with off—site disposal to replace the

three sludge lagoons. Without the need for the four surface
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impoundments, Avco plans to close the impoundments. The planned

start-up of the modified treatment plant was scheduled for July

1, 1987. As an interim status RCRA facility, Avco is resub-

mitting a partial closure plan under 40 CFR Part 265 subpart G

and Connecticut Hazardous Waste Management Regulations 220-449

(c)-29. Partial closure refers to the four surface impoundments

at Avco, which will be closed in a manner set forth in the

interim status facility performance standards, 40 CFR 265.111.

These performance standards require that Avco close its surface

impoundments in a manner that:

1) Minimize the need for further maintenance

2) Controls, minimizes or eliminates, to the extent

necessary to protect human health and the environment,

post-closure escape of hazardous waste, hazardous

constituents, leachate, contaminated runoff, or

hazardous waste decomposition products to the ground or

surface waters or to the atmosphere, and

3) Complies with the closure requirements of Chapter G

including, but not limited to, the requirements of

265.197, 265.228, 265.258, 265.280, 265.310, 265.351,

265.381 and 265.404.
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3.2 Project Objective

The objective of the soil sampling at Avco is to confirm

that all contaminated soils have been removed from the surface

impoundments. During the excavation process^ the walls of the

excavations will be screened with a portable photoionization

analyzer to help direct the excavation process toward the more

highly contaminated soils. Confirmation soil samples will be

obtained from the walls of the excavation when the predetermined

limit of the excavation have been reached.

Because the water table represents the vertical limit of

excavation^ all confirmation samples will be taken from the walls

of the excavation. It is assumed that because of downward and

lateral contaminant migration in the unsaturated zone, more

contamination will be present in lower portions of the

excavation. As a result, confirmation soil sampling will take

place along an imaginary horizontal line located at one-third of

I  the total excavation depth as measured from the bottom of the
I j

excavation. In each excavation, samples will be obtained at 50-

j  I foot intervals along that horizontal line. It has been assumed
I J

that the distribution of wastes within all the surface

1
IJ impoundments is fairly uniform over the long period of disposal,

Q  but to address the possibility of some waste segregation the 50-
i  I

foot sampling interval was selected. This interval will produce

;  I
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a minimum of 14 confirmation samples from the 3 sludge lagoons

and a minimum of 12 confirmation samples from the equalization

lagoon. Although differing rates of contaminant migration will

affect the depth of penetration, the uniform distribution of

waste in these surface impoundments is considered the controlling

factor. Additional soil sampling will take place at "hot spot"

locations identified by either visual inspection or screening

with the photoionization analyzer.

3.3 Schedule

The proposed schedule for soil sampling activities is

presented in Figure 3.3.

\  ̂ 3.4 Data Usage

' f Analysis of the soil samples will be conducted by a USEPA

and Connecticut DEP approved Laboratory. The data obtained

I  I during the sampling and testing activities will be used to
V ̂  I

achieve the objectives outlined above (Section 3.2). For metals,
r i
[_ I cyanide and chromium, the removal standard will be ten times the

p- Drinking Water Standards, and for volatile organics, ten times

the Connecticut Action Levels.

10
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4.0 Project Organization

Figure 4.1 illustrates the Avco Lycoming closure project

organization.

The Corps of Engineers, through its Contracting Officer,

will oversee the field activities and investigations, and ensure

compliance with established objectives, budgets, schedules, and

scope of work.

The Contractor/Sampler will be responsible for carrying out

the sampling procedures, as described herein, and will submit

samples to the laboratory, for analysis in accordance with

Quality Assurance Standards established in this plan.

12
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5.0 Quality Assurance for Measurement Data

i  The overall QA objective is to develop and implement
procedures for field sampling, chain of custody, laboratory

analysis and reporting that will provide legally defensible

jj^ results in a court of law. Specific procedures to be used for
sampling, chain of custody, calibration, laboratory analysis,

reporting, internal quality control, audit, preventive

maintenance and corrective actions are described in other

sections of this Quality Assurance Project Plan. This section

defines the goals for level of QA effort; accuracy, precision and

sensitivity of analyses; and completeness, representativeness,

and comparability of measurement data from all analytical

laboratories. QA objectives for field measurements are also

discussed.

5.1 Regulatory and Legal Requirements

There are no special regulatory or legal requirements in

that compliance with regulations or laws other than RCRA is not

an objective or issue at this site.

5.2 Level of QA Effort

Field duplicates and field blanks will be taken and

submitted to the analytical laboratory to provide the means to

14
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7.0 Sample Custody

An overriding consideration for environmental measurement

data is the ability to demonstrate that samples have been

obtained from the locations stated and that they have reached the

laboratory without alteration. Evidence of collectionf shipment,

laboratory receipt and laboratory custody until disposal must be

documented to accomplish this. Documentation is accomplished

through a chain-of-custody record that records each sample and

the individuals responsible for sample collection, shipment, and

receipt. A sample is considered in custody if it is:

In a person's actual possession.

.  In view after being in physical possession.

.  Sealed so that no one can tamper with it after having
been in physical custody.

In a secured area, restricted to authorized personnel.

Sample custody will be initiated by Contractor field

personnel upon collection of samples. Documents specifically

prepared for such purposes will be used for recording pertinent

information about the types and numbers of samples collected and

shipped for analysis. The samples collected will first be

brought to an on—site location for batching and paperwork

checks. Labels and log information are checked to be sure there

is no error in identification. Samples are packaged to prevent

breakage or leakage and labeled according to DOT regulations for

21
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transport as laboratory samples. Copies of forms will be

maintained for the project record. Originals will be maintained
at the Laboratory.

7.1 Chain—of—Custody Record Form.

Figure 7.1 is an example of the chain of custody form to be
used by Contractor personnel in collecting and shipping
samples. The Laboratory shall not accept samples for analysis
without a correctly prepared chain-of-custody form.

The chain-of-custody form shall be signed by each individual
who has the samples in their possession. Preparation of the
chain-of-custody form shall be as follows:

.  The chain—of—custody record shall be initiated in the
field by the person collecting the sample, for every
sample. ^ Every sample shall be assigned a unique
identification number that is entered on the chain-of-
custody form. Samples can be grouped for shipment using
a single form. The form shown as Figure 7.1 allows for
fifteen samples. If more than fifteen samples are
shipped in the same container, more than one chain-of-
custody form is required.

The record shall be completed in the field to indicate
project, sampling team, etc.

Because the person collecting the sample does not trans
port the samples to the laboratory or deliver the
sample containers for shipment, the first block for

Relinquished By , Received By shall be
completed in the field.

22
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The person transporting the samples to the laboratory or
delivering them for shipment shall sign the record form
as Transported By .

Because the samples are to be shipped to the laboratory
by commercial carrier, the chain-of-custody form shall
be sealed in a watertight envelope, placed in the
shipping container, and the shipping container sealed
prior to being given to the carrier.

.  The commercial carriers waybill shall serve as an
extension of the chain—of—custody record between the
final field custodian and receipt in the laboratory.

Upon receipt in the laboratory, the Quality Control
Coordinator, or designated representative, shall open
the shipping containers, compare the contents with the
chain-of-custody record, and sign and date the record.
Any discrepancies shall be noted on the chain-of-custody
form.

If discrepancies occur, the samples in question shall be
segregated from normal sample storage and the field
personnel immediately notified.

Chain-of-custody records shall be maintained with the
specific project files, becoming part of the permanent
closure documentation.

"7-2 Field Collection and Shipment. In addition to

iriitiating the chain—of—custody form, field personnel are

responsible for uniquely identifying (required on the chain of

custody form) and labeling samples, providing proper filtration

and preservation, and packaging samples to preclude breakage

during shipment.

Every sample shall be labeled to identify:

Project number

Unique sample number

23
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.  Sample location and depth (such as borehole and depth)

U  . Sampling data and time

I  ; . Person obtaining the sample
I

Method of sample preservation/filtration, if any.

J  Samples must be placed in containers compatible with the
intended analysis and properly preserved. Also, collection of

j  !
'  j samples must consider the time interval between acquiring the

sample and analysis (holding time) so that the sample is
I

. . .representative. Appendix B provides requirements for various

j  j analytical parameters with respect to the type of container,

preservation methods, and maximum holding time between collection
I  I
1  S
i  1 and analysis.

;  ! Shipping containers are to be sealed prior to shipment, both
I  }

during direct transport via field personnel as well as when the

J  i commercial carrier is used. The only exception to this is if

sufficient holding time exists so that the samples can be held in

j  the field and it is necessary to re-ice the containers prior to

during transport. The Laboratory should be telephoned as soon
i  i

shipping containers are consiged to the shipper, and the

(  j estimated time of arrival at the Laboratory given.
>  I

24
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7.3 Laboratory Custody Procedures.

The Laboratory responsibility for sample security and

integrity begins with the delivery of the samples to the

Laboratory. Upon sample receipt, the Laboratory Quality Control

Coordinator or his designee shall:

Examine all samples and determine if proper temperature
has been maintained during shipment. If samples have
been damaged during shipment, the remaining samples
shall be carefully examined to determine whether they
were affected. Any samples affected shall also be
considered damaged. It will be noted on the chain—of—
custody record that specific samples were damaged and
that they must be resampled, or the testing program
changed, and an estimate of the cause of damage
provided.

Compare samples received against those listed on the
chain-of-custody.

.  Verify that sample holding times have not been exceeded.

Sign and date the chain-of-custody form and attach the
way bill to the chain-of-custody.

.  Assign laboratory identification numbers to the Chemical
Analysis Form and these numbers are plainly marked on
the appropriate sample containers.

Place the samples in the laboratory master log-in book
which contains the following information:

-  Project identification number
Sample numbers

-  Type of samples
-  Date received in laboratory
-  Date put into storage after analysis is completed

Date of disposal.

The last two items will be added to the log when the
action is taken.

25
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.  Notify the Laboratory Manager of sample arrival.

.  Place the complete chain—of—custody records in the
project file.

All laboratories are locked at the end of the day.

The laboratory project file will be submitted to Connecticut

DEP as part of the final evidence files 6 months after the final

acceptance of the Report.

7.4 Laboratory Storage of Samples.

The primary considerations for sample storage are:

Maintenance of prescribed temperature, if required,
which is typically four degrees Celcius

Extracting and/or analyzing samples within the
prescribed holding time for the parameters of interest.

The requirements of Appendix B for temperatures and holding

times shall be used. Placement of samples in the proper storage

environment is the responsibility of the Quality Control

Coordinator, who should notify the Laboratory Manager or his

designated representative, if there are any samples which mut be

analyzed immediately because of holding—time requirements.

i  I
7.5 Initiation of Testing Program.

("I The Quality Control Coordinator is responsible for

P^i^^^itizing samples on the basis of holding time and required

[  reporting time into the laboratory sample stream.

26
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7.6 Sample Disposal. The chain-of-custody for the sample is

completed as part of sample disposal. There are several

possibilities for sample disposition:

Samples and sample processing products (e.g., digestate,
extract) shall be held by the laboratory at

4 degrees Centrigrade for 30 days after the date of the
analysis. After the 30 day holding period at 4 degrees
Centrigrade, the samples shall be held for an additional
90 days (refrigeration not required for 90 day holding
period). If the Department has not requested that the
be returned to the Department before the end of the 90
day holding period, it is the responsibility of the
laboratory to properly dispose of the samples.

'J

27
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8.0 Calibration Procedures and Freguencies

This section describes calibration procedures and policies

pertinent to this project.

Calibration Practices. Instruments and equipment used in

the Laboratory are controlled by a formal calibration program.

The program verifies that equipment is of the proper type, range,

accuracy, and precision to provide data compatible with specified

requirements. All instruments and equipment which measure a

quantity, or whose performance is expected at a stated level, are

subject to calibration. Calibration may be performed by

Laboratory personnel using reference standards, or externally by

calibration agencies or equipment manufacturers.

Implementation of the laboratory calibration program is the

responsibility of the Laboratory Manager and Analysts. The

Laboratory Quality Control Coordinator shall review the

implementation of the program.

Two types of calibration are discussed in this section:

•  Operational calibration which is routinely performed as
part of instrument usage, such as the development of a
standard curve for use with an atomic absorption
spectrophotometer. Operational calibration is generally
performed for instrument systems.

•  Periodic calibration which is performed at prescribed
intervals for equipment, such as balances and ovens. In
general, equipment which can be calibrated periodically
is a distinct, single purpose unit and is relatively
stable in performance.

29
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Calibration Procedures Whenever possible/ recognized

procedures, such as those published by ASTM or the USEPA, or

procedures provided by manufacturers shall be adopted.

At a minimum, the procedures shall include:

Equipment to be calibrated
Reference standards used for calibration
Calibration technique and sequential actions
Acceptable performance tolerances
Frequency of calibration
Calibration documentation format.

8»1»2 Equipment Identification Equipment that is subject to

calibration shall be uniquely identified so that calibration

records can be designated with a specific instrument.

Calibration Frequency Instruments and equipment shall be

calibrated at prescribed intervals and/or as part of the

operational use of the equipment. Frequency shall be based on

the type of equipment, inherent stability, manufacturer's

recommendations, values provided in recognized standards,

intended use, effect of error upon the measurement process, and

prior experience.

8.1.4 Calibration Reference Standards Two types of reference

standards will be used within the Laboratory for calibration:

•  Physical standards, such as weights for calibrating
balances and certified thermometers for calibrating
working thermometers and ovens, which are generally used
for periodic calibration

30
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•  Chemical standards such as Standard Reference Materials
(SRMs) provided by the National Bureau of Standards
(NBS) which are primarily used for operational
calibration.

Whenever possible, physical and chemical reference standards

shall have known relationships to nationally recognized

standards (e.g., NBS) or accepted values of natural physical

constants. If national standards do not exist, the basis for the

reference standard shall be documented.

8.1.5 Calibration Failure Equipment that fails calibration or

becomes inoperable during use shall be removed from service and

segregated to prevent inadvertent use, or shall be tagged to

indicate it is out of calibration. Such equipment shall be

repaired and satisfactorily recalibrated before reuse.

8.1.6 Calibration Records Records shall be prepared and

maintained for each piece of equipment subject to calibration.

Records demonstrating accuracy of reference standards shall also

be maintained.

For instruments and equipment that are calibrated on an

operational basis, calibration generally consists of determining

instrumental response against compounds of known composition and

concentration or the preparation of a standard response curve of

the same compound at different concentrations. Records of these

calibrations can be maintained in several ways:

•  The calibration data can be kept with analytical sample
data

31
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•  A log book can be prepared for each instrument which
contains all calibration data.

The former method provides response factor information,

etc., directly with analytical data so that the analytical data

can be readily processed and verified. Also, the raw data

package is complete as a unit.

The latter method provides an ongoing record of the

calibration undertaken for a specific instrument; however, to

process and verify the analytical data the log must be used in

conjunction with the raw data.

For operational calibration of instrumentation used for this

project, calibration data will be included with the raw

analytical data and maintained in project files.

8*2 Operational Calibration. Operational calibration is

generally performed as part of the analytical procedure.

Included may be the analysis of a method blank and the

preparation of a standard response (standard calibration) curve.

Following is a brief discussion of the analysis of method

blanks and preparation of standard curves.

n

8'2.1.1 Method Blank. The Analyst defines the method blank to

determine if the cumulative blank interferes with the analysis.

The method blank is defined by following the procedure step by

step, including the addition of all of the reagents and solvents,

in the quantity required by the method. If the cumulative blank
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interferes with the determination^ steps must be taken to

eliminate or reduce the interference to a level that will permit

the combination of solvents and reagents to be used. If the

blank interference cannot be eliminated, the magnitude of the

interference must be considered when calculating the

concentration of specific constituents in the samples analyzed.

A method blank should be determined whenever an analysis is

made. The number of blanks is determined by the method of

analysis and the number of samples analyzed at a given time.

8.2.1.2 Preparation of Standard Calibration Curve Concurrent

with preparation of reagent and method blanks, a standard

calibration curve is prepared for the instrumentation.

Preparation of a standard calibration curve is accomplished by

using calibration standards. The process may be summarized as

follows:

!  j * Preparation of a standard calibration curve is
accomplished by using calibration standards prepared by

the species to be analyzed into the solvent that
)  j IS to be introduced into the instrument.
I J

•  The concentration of the calibration standards are
f  ) chosen to cover the working range of the instrument.
[  1

•  All sample measurements are made within this working
range.

i
•  calibration curve is prepared by plotting instrument

'^ssponse versus concentration of the species analyzed.
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I  I • Concentrations of the sample prepared with the same
procedure are read directly from the calibration curve
or determined by interpolation.

i  )
8.2.2 Calibration of the Gas Chromatograph Calibration of the

j  i gas chromatograph (GC) is performed during operation of the
L J

instrument. A three-point standard curve, consisting of a method

I  j blank and three standards should be analyzed daily to calibrate

instrument response by the external standard procedure and to

L' define the working range of the GC for the compounds of

,  interest. A calibration standard should be repeated at the end
I  !
i  '

of each day to monitor any changes in instrument response over

[  I the course of the daily analysis program.
Response factors are to be calculated for each compound at

each concentration level. These RF will be averaged to generate

r  , the mean daily RF for each compound over the range of the
(  i

standard curve. The mean response factor will be used to

ij j calculate the sample concentration of the compound of interest.

When sample response exceed the range of the standard curve, the

sample will be diluted to fall within the range of the standard

curve and be reanalyzed. The results of the daily GC standard

ization will be tabulated and filed with the corresponding sample

analyses.
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I  ) 8.2.3 Calibration of Inductively Coupled Argon Plasma

Spectrometer (ICAP) and Atomic Absorption Spectrophotometer (AAS)

;  I The ICAP and AAS are standardized for the metal of interest by

the analysis of a set of calibration standards prepared by

j  diluting a stock solution of known concentration, or in

,  accordance with instrument manufacturer's recommendations. Three

to five working standards are prepared by dilution of the stock

standard. The concentration of the calibration standards is

chosen so as to cover the working range of the instrument.

Subsequently, all sample measurements are made within this

working range. Once the working standards are prepared, they are

analyzed on the ICAP or AAS and the instrument response is

calibrated to provide a direct readout in micrograms of metal per

milliliter of water or parts per million.

The calibration is accomplished by inputting the metal

concentration equivalent to the readout in absorbance/emission

units during analysis of the working standards.

Once the instrument has been initially calibrated, the

analysis of the working standards is repeated during sample

analysis to standardize instrument response during analysis and

to confirm the calibration settings. A typical analysis sequence

is presented below:

•  Working standards are prepared by dilution of a stock
standard solution of the metal of interest.

1

I  '

^  )

L;

)  I
V _J
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•  A calibration curve within the working range of the
instrument is established by analysis of three to five
working standards.

•  The working standards are reanalyzed to confirm the
calibration settings. If the calibration settings are
not confirmed, the instrument is recalibrated.

•  The samples are analyzed for the metal of interest.

•  During sample analysis, a midpoint standard is analyzed
to monitor instrument stability. If the analysis
indicates the instrument calibration has changed, the
instrument is recalibrated and the analysis is repeated.

•  Following completion of the sample analyses, the working
standards are reanalyzed to confirm calibration
settings. ^ If calibration settings are confirmed, the
analysis is completed. However, if the calibration
settings are not confirmed, the problem is corrected,
and the analyses are repeated.

•  Analysis data may be input (if available) into a
computer data file for later calculation and
normalization for matrix effects.

Periodic Calibration. Periodic calibration shall be

performed for equipment such as balances, thermometers, ovens,

and furnaces that are required in analytical methods, but which

are not routinely calibrated as part of the analytical

procedure. Documentation of calibration shall be kept for each

equipment item.

Calibration requirements are determined within each ITAS

laboratory depending upon the equipment used and its operating

function.
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^•0 Analytical Methods^ Precision^ Accuracy and Completeness
Objectives

Table 9.1 summarizes the analytical method references and

the corresponding quality assurance objectives for the parameters

to be analyzed off—site. The quality assurance objectives are

expressed in terms of precision, accuracy and completeness.
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TABLE 9.1. ANALYTICAL METHOD REFERENCES, PRECISION, ACCURACY AND COMPLETENESS OBJECTIVES OF OFF-SITE ANALYSIS

Parameter Method Description
Precision

Objective
Accuracy
Objective

Completeness

Objective

Aromatic Volatile Organics A 5030/8020 Purge and Trap Gas
Ch roma tography/Pho toioniza 11on
Detect ion

35 25 90

Halogenated Volatile Organics A 5030/8010 Purge and Trap Gas,
Chromatography/Electrolytic
Conductivity Detection 35 25 90

Total Leachable Cyanide B 1112 (p 329)
A 9010

Leaching procedure
Colorimetric 10 10 95

Extraction Procedure (EP)
Toxicity Test A  1310 Extraction Procedure _

Arsenic A 7060 Furnace Atomic Absorption
Spectroscopy (FAAS) 20 25 95

Barium A 6010 Inductively Coupled Argon
Plasma Spectroscopy (ICP) 20 25 95

Cadmium A 6010 ICP 20 25 95

Chromium (Total) A 6010 ICP 20 25 95

(1)

(2)

(3)

A = Test Methods for Evaluating Solid Waste (SW-8146)", Third Edition, Office of Solid Waste and Emergency Response, USEPA, November 1986

B = Standard Methods for the Examination of Water and Wastewater, Sixteenth Edition, 1985.

Expressed as Relative Percent Difference of duplicate measurements made on a single laboratory sample.

Expressed as Percent Error.

'"> Percnt Co-npleten^ss = IT
Total Data Planned
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TABLE 9 1 (Continued). ANALYTICAL METHOD REFERENCES, PRECISION, ACCURACY AND COMPLETENESS OBJECTIVES OF OFF-SITE ANALYSIS

Parameter Method Description
Precision

Objective ^ '
Accuracy
Objective

Completeness
Objective ' '

Lead

Mercury

Selenium

SiIver

Hexavalent-Chromium

A 7^21

A 7470

A 7740

A 6010

A 7196

FA AS

Cold Vapor AAS

FAAS

ICP

Colormetric

20

20

20

20

10

25

25

25

25

10

90

95

95

95

95

(1)

(2)

(3)

(4)

A = "Test Methods for Evaluating Solid Waste (SW-8^^6)", Third Edition, Office of Solid Waste and Emergency Response, USEPA, November 1986

B = Standard Methods for the Examination of Water and Wastewater, Sixteenth Edition, 1985.

Expressed as Relative Percent Difference of duplicate measrements made on a single laboratory sample.

Expressed as Percent Error.

Percent Completeness =
Valid Data Obtained

Total Data Planned
X  100
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j  ; 10.0 Data Reduction, Validation, and Reporting
Lj

This section describes data reduction, validation, and

I  reporting procedures which will be used at the Laboratory.

r- , Primary responsibility for implementation of these procedures

^  within the laboratory will reside with the Laboratory Manager.

I  ] The principal points of contact between the Contracting Officer
|__j.

and QA Program Manager will be the Laboratory Manager and the

Laboratory Quality Control Program Manager.

10.1 Data Validation. Data validation begins with the

processing of data and continues through review of the data and

the reporting of analytical results. Data processing can be

performed by the Analyst who obtained the data or another

Analyst. Data review starts with an Analyst independent of the

data acquisition and processing, reviewing (validating) that data

processing has been correctly performed and continues through

verifying that the reported analytical results correspond to the

data acquired and processed. Final review of the data to be

reported is by the Project Manager.

As Stated, the first step in validation is data

processing. In general, data will be processed by an Analyst in

j— one of the following ways:
I  ;

Manual computation of results directly on the data sheet
or on calculation pages attached to the data sheets

>
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Input of raw data for computer processing

Direct acquisition and processing of raw data by a
computer.

If data are manually processed by an Analyst, all steps in
the computation shall be provided including equations used and

the source of input parameters such as response factors, dilution

factors, and calibration constants. If calculations are not

performed directly on the data sheet, calculations should be

attached to the data sheets.

The Analyst shall sign (full signature) and date in ink each

page of calculations.

For data that are input by an Analyst and processed using a
computer, a copy of the input shall be kept and uniquely

identified with the project number and other information as

needed. The samples analyzed shall be evident and the input
signed and dated by the Analyst.

If data are directly acquired from instrumentation and

processed, the Analyst shall verify that the following are
correct: project and sample numbers, calibration constants and

response factors, output parameters such as units and numerical

values used for detection limits (if a value is reported as less
than). The Analyst shall sign and date the resulting output.

10.1.1 Review of Data Processing. Following is a

discussion of the method to be used for reviewing (checking) data
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I  processing. At least 20 percent of all data shall be checked in
this manner. If, during the checking process, errors are
determined, checking shall be completely (100 percent) performed

\  for the data set.

f
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The Analyst performing the data processing shall give an
Analyst independent of the work the data package. The
package shall include, as appropriate, raw data, data
sheets, strip charts, computer input/output,
calculations, sources for input parameters such as
response factors, etc.

The independent Analyst (checker) shall review the data
for:

-  Appropriateness of equations used

Correctness of numerical input

-  Numerical correctness of all calculations. This
should be done by reperforming numerical
computations.

-  Correct interpretation of strip charts, etc.

All entries and calculations that the checker reviews
shall be marked in ink with a check mark. The checking
process must be thorough enough to validate that the
results are correct. If the checker disagrees with any
part of the computations, the checker shall mark through
the number with a single line and place the revised
number above it.

Any changes made by the checker shall be backchecked by
the originator. If the originator agrees with the
change, no action is necessary. If the originator
disagrees, the originator and checker must resolve the
difference so they agree with the result presented.

The checker shall sign originals and date in ink all
pages of the data package (except for groups of printout
such as chromatograms). Signing and dating indicates
that reviewer agrees with the calculations and that any
changes made have been agreed to by the originator.
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If the data have been processed by computer, the
reviewer shall check every input entry. Agreement
should be indicated by a check mark for every line. If
the checker disagrees with the input, the number should
be marked through with a line and corrected number
indicated above it. Corrections must be backchecked by
the originator as discussed above.

If an input error is identified and the data have been
processed, it will be necessary to reprocess the data.
In this event, the checker shall mark the second set of
input to indicate agreement with the input changes. The
checker shall sign and date in ink the computer input to
indicate agreement.

'  . Raw data that are automatically acquired and processed
do not require any validation at this point beyond that

I  previously discussed.
!  ]

10«1«2 Review of Data Reporting. Review of data reports is

;  j required to verify that information reported by the Laboratory

corresponds with processed analytical results. Review is only

Lj required of the data as it is presented for issuance.

j  Intermediate steps performed after the processed data are checked
t  1

to prepare the data report (such as data summaries) do not
r

require validation. Preparation of the report is the

responsibility of the Laboratory QA Manager or her designated

representative.

After the draft data report is prepared (generally in

tabular form), the reported results should be checked against the

reviewed processed data so that transcription errors do not

occur. The checking process follows:

(

I  J*

I  r
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Using the draft report, all data entries are checked by
an Analyst. The checker is not required to be
independent of the work because only the transcription
from the reviewed data to the data report is being
checked.

The draft data report should be checked so that the
;  I items cited for data presentation in Section 10.2 are
1  j complete and correct. As the reviewer checks the

entries on the draft report, an ink checkmark is placed
r  ' beside each correct entry. ̂  Corrected entries are marked
I  I through with a single line and the correct entry
^ ' provided. The reviewer will indicate that corrections

have been made in the report by placing a second check
i  I mark by the correction after comparing the change with
I  ' the revised copy. The checker shall sign and date every

page of the data report in ink.

;  1 • Use of the draft data report results in a checkprint
which should be maintained as a record to demonstrate
the review.

If data printouts, such as chromatograms or GC/MS data
processing, are included in the data report, review is
not required for the data printout.

If computer output is used directly as the data report
without further transcription, only the input requires
review as discussed in Section 10.1.1.

After checking of the data report is complete, it is given

to the Laboratory QA Manager or her designated representative for

final review. This step is not intended to verify the reported

data. This review is intended to determine that the report meets

project requirements. The data report is approved for issue by

the Laboratory QA Manager.

10.2 Data Reporting. The following are applicable to data

presentation:

44



J  -
1  I

'  '
1
lJ

1  1

I j

/  f\

\

'I

f!

^  i

r
/, 1
'  j

Section No. 10
Revision No. 0
Date: November 25, 1987
Page: 6 of 6

The final presentation shall be checked in accordance
with data verification requirements of Section 10.1.2
and approved by the Laboratory QA Manager.

Data will be presented in a tabular format whenever
possible.

Each page of data will be identified with the project
number and name; date of issue; and, if appropriate,
client name.

Data presentation will include:

-  Sample identification number used by the Laboratory
and/or the sample identification provided to the
Laboratory, if different than identification used in
the Laboratory

-  Chemical parameters analyzed, reported values, and
units of measurement

-  Detection limit of the analytical procedure if the
reported value is less than the detection limit

Data for a chemical parameter are reported with
consistent significant figures for all samples

-  Results of Quality Control sample analysis if
appropriate

-  Achieved accuracy, precision, and completeness of
data if appropriate

-  Footnotes referenced to specific data if required to
explain reported values.

Data will be transmitted from the laboratory only by the
Laboratory Manager.
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11.0 Quality Assurance/Quality Control Procedures

11.1 Quality Control Procedures

All analyses performed in support of this program will be

done using standardized laboratory procedures. The QC program

vL will make use of QC samples which are both known and unknown, or

i  |v "blind", to the laboratory. These QC samples include:

calibration check samples, laboratory control samples, method

•  blanks, field blanks, trip blanks, replicates, matrix

spike/matrix spike duplicates and surrogate spikes. The various
'  \

;  types of both field and laboratory generated QC samples are

i4 described below.

Ij

„  , FIELD GENERATED QC SAMPLES FOR OFF-SITE ANALYSES
j  / —

^  ' a. One (1) trip blank with every batch of samples (both
water and sludge) sent to the laboratory for the analysis of

( I volatile organics. Definition of trip blank: Two 40 ml septum
I f vials are filled with laboratory-pure, analyte-free water,

transported to the site, handled like a sample, and returned to
the laboratory for analysis of volatiles (trip blanks are not to
be opened in the field).

^ n b. One (1) set of equipment blanks for every day of
I  ̂ sampling if a device other than the sample container is required

to collect the sample. Definition of Equipment Blank:
laboratory-pure, analyte-free, water is poured into the sampling

*  ] device, or pumped through it (in the case of sampling pumps),
j  transferred to the sample bottle, and then transported to the

laboratory for analysis. The equipment blanks (also called
De-Con blanks) are analyzed for the same parameters as the

:  samples.
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c. Ten (10) percent field duplicates for all sample types
and all parameters. Definition of Duplicate: two samples
collected independently at a sampling location during a single
episode of sampling. Field duplicates shall be indistinguishable
from other analytical samples so that personnel performing the
analyses are not able to determine which samples are duplicates.

OFF-SITE LABORATORY GENERATED QC SAMPLES

a. One (1) Laboratory Control Standard (LCS) for every
batch of samples analyzed for all parameters. Definition of
^9^*. Solutions prepared by adding known quantities of EMSL-Cincinnati or NBS Standard Reference or independently prepared
stock materials to deionized water. The LCS are routinely used
to establish that an instrument or procedure is in Control before
analysis of samples begins. The analyst notes the LCS result in
the instrument logbook and on the Control chart; the result must
be within Control limits before sample analysis begins. An LCS
IS normally carried through the entire sample preparation and
analysis procedure.

b. One (1) calibration check sample (CCS) for every 10
samples analyzed sequentially for inorganic parameters.
Definition of CCS: one of the working calibration standards is
periodically re—analyzed and the subsequent values used to
demonstrate that the original calibration is still valid.

c. One (1) method/reagent blank for every batch of samples
analyzed for all parameters. Definition of method Blank:
laboratory-pure, analyte-free water carried through the entire
preparation and analysis procedure.
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d. Ten (10) percent laboratory replicates for all
samples. Definition of Replicate: a single sample (e.g., one
particular aliquot) is collected, then divided into two equal
parts for the purpose of determining analytical precision.
Replicate samples are often called "Splits" if each half of the
replicate is sent to separate labs for independent analysis.
Laboratory replicates can be indistinguishable from other
analytical samples so that personnel performing the analyses are
not able to determine which samples are replicates.

e. One (1) matrix spike and one (1) matrix spike duplicate
for every ten (10) samples analyzed for volatile organics (a
minimum of one per matrix).

f. One U) matrix spike for every (10) samples analyzed for
metals (a minimum of one per matrix).

g. One (1) matrix spike for every batch of samples analyzed
tor inorganic general chemistry parameters (cyanide and
hexavalent chromium).

Every blank, standard and environmental sample analyzed for

organics (including matrix spike/matrix spike duplicate samples)

shall be spiked with surrogate compounds prior to purging or

extraction. Surrogates shall be spiked into samples according to

the appropriate analytical methods. Surrogate spike recoveries

shall fall within the control limits set in accordance with

procedures specified in the method or within ±20 percent for

samples falling within the quantitation limits without dilution.
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12.0 Performance and Systems Audits

.  Audits of an analytical laboratory are described as:

i  ! Psrformance audits conducted on an ongoing basis within
the laboratory by the Quality Control Coordinator.

i  i'
•  System audits performed on a scheduled, periodic basis

by the Contracting Officer and Laboratory Quality
j  Assurance Managers.

The Laboratory will receive at least one performance audit

during the period of performance of the analyses of project

samples. The performance audit will cover all target parameters

of the site investigation. The Laboratory QA Program Manager

will collect the information and reports from these audits

conducted by the Laboratory Quality Assurance Manager for project

files and followup as necessary. Connecticut DEP may conduct its

own independent performance audits. In addition, the Laboratory

QA Program Manager will conduct at least one system audit of the

Laboratory during the period of performance. He may be

accompanied by the Contracting Officer and Connecticut DEP

personnel, or the latter may conduct their own independent

systems audit.

The content and conduct of the audits are discussed below.

12.1 Performance Audits. The inorganic and organic

laboratory supervisors are responsible for the preparation of

Quality Control samples, insertion into the sample stream, and

analysis of the results. The samples are analyzed on a daily,

ongoing basis and provide the means for demonstrating data

quality by statistical analyses.
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I  TO complete internal laboratory reviews, the Quality
Assurance Manager shall provide ongoing monitoring of the

Ij Laboratory Manager to verify that the laboratory Quality

,  s Assurance Program is implemented and functioning on a daily
;  1 .
Ir' basis. The review is intended to be a spot check and should

"! include:

Sample maintenance

-  Are stated temperatures for sample storage provided?

,  ~ samples processed and tested within prescribed
'  ' holding times?
\1

Calibration

1  I ~ calibration data documented in instrument log
books, or as part of project data if required?

-  Do calibration results indicate a trend in instrument
performance?

I  '

I

I  ̂
I  '
/  ;

( i

Preventive maintenance

-  Are adequate spare parts available?

-  Do specific instruments have repeated maintenance
problems?

~  Is preventive maintenance performed and properly
documented?

Receipt and storage of standards, chemicals, and gases

~  Are 3ll reagents, chemicals, and gases purchased for
use in the laboratory of adequate grade for the
intended use?

-  Are certifications of material compositions provided
when required?
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~  Are materials adequately stored to prevent
degradation?

-  Are materials kept beyond stated shelf life?

Are internal standards kept beyond stated shelf life?

Data verification

Are data processed and validated as prescribed?

Records management

Are the records of analyses complete and prooerlv
identified? f t- j

-  Are documents submitted to the record system in a
timely manner and are they properly maintained?

Nonconformances observed by the Laboratory Quality Assurance

Manager shall be reported to the Laboratory Manager or Quality

Assurance Program Manager, if necessary, for corrective action to

be taken. The Laboratory Quality Assurance Manager shall keep a

log of nonconformances observed. The log shall document the

nonconformance; date of occurrence; reason for occurrence, if

known; date of corrective action; and the corrective action

taken.

System Audits. System audits shall be conducted by

the Quality Assurance Program Manager. These audits shall be on

a semiannual basis and provide a thorough overview of

implementation of the Quality Assurance Program within the

laboratory. The audit will focus only on the performance of the

laboratory for the project.
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System audits will review operation of the laboratory and

resulting documentation, including all items reviewed by the

Laboratory Quality Assurance Manager. Particular emphasis will

be placed upon implementation of the the Quality Control sample

program and nonconformance log. Review of these aspects of the

laboratory Quality Assurance Program should indicate trends

adverse to data quality.
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13.0 Preventive Maintenance

Table 13.1 summarizes requirements for the preventive

maintenance of analytical instrumentation associated with this

project.

iJ
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TABLE 13.1 MINIMUM PREVENTIVE MAINTENANCE REQUIREMENTS

Instrument Maintenance Frequency Documentation Reference

Atomic Absorption
Spec tropho tome te r

Heated Graphite Furnace

Inductively Coupled
Plasma Spectrophoto-
meter

Gas Chromotagraphs

Check nebulizer, mixing
chamber and burner system

Clean nebulizer, mixing
chamber and burner system

Check drain trap and
waste-vessel

Empty waste-vessel

Inspect/clean sample
compartment windowns

Check gas supplies

Check plumbing
Clean/replace graphite tubes
Clean atomizer windows

Inspect/clean sample
compartment windowns

Check argon flow

Inspect chamber, nebulizer
and torch assembly

Check optics
Check pumps
Check exhaust

Condition moisture trap

Repack moisture trap

Daily

As required

Daily

As required

Inspect daily;
clean weekly

Daily

Whenever turned on

As required
Daily
Inspect daily,
clean weekly
Daily

Daily

Daily
Daily
Daily

2 months, or when
gas source is

changed

Every 10
conditionings

Log Book

Log Book

Log Book

NA

Log Book

Log Book

Log Book
Log Book
Log Book
Log Book

Log Book

Log Book

Log Book
Log Book
Log Book

Log Book

Log Book

Manufacturer's Manual

Manufacturer's Manual

Laboratory SOP

NA

Manufacturer's Manual

Laboratory SOP

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual
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TABLE 13. 1 (Continued). MINIMUM PREVENTIVE MAINTENANCE REQUIREMENTS

Instrument Maintenance Frequency Documentation Reference

Gas Chromotagraphs
(Continued)

Condition chemical filter

Leak check carrier and

support gases

Adjust air solenoid

Condition column

Repack/Replace column

Injection Port

Clean injection port

Replace septum

Leak check injection port

Capillary Inlet

Leak test inlet

Replace septum

2 months, or when Log Book
gas source is

changed

As required Log Book

Initial set-up or Log Book
when flow condi

tions change

When column is Log Book
changed or when
chrometographic
conditions or

samples require

As required Log Book

As required Log Book

Every 20 Manual Log Book
Injections, or as
required

As required Log Book

As required Log Book

Weekly, or as Log Book
required

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual
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TABLE 13.1 (Continued),

Maintenance

MINIMUM PREVENTIVE MAINTENANCE REQUIREMENTS

Frequency Docutnentation Reference

Gas Chromotagraphs
(Continued)

Clean insert

Replace insert seal

Atmosampler

Align transport stops

Needle positioning

Detectors

Leak check FID/NPD

Clean FID

Clean FID/NPD jet

Clean FID collector

Clean FID/NPD Air/H2
controls

Adjust FID/NPD solenoids

Evaluate ECD carrier gas

Whenever insert Log Book
is changed

Whenever leak Log Book
occurs, or damage
is apparent

As required Log Book

On installation, Log Book
then as required

As required Log Book

As required Log Book

2 months for Log Book
capillary as
required for
packed columns

As required Log Book

As required Log Book

Initial set-up or Log Book
when flow condi

tions change

When carrier gas is Log Book
changed

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual

Manufacturer's Manual
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TABLE 13.1 (Continued). MINIMUM PREVENTIVE MAINTENANCE REQUIREMENTS

Instrument Maintenance Frequency Documentation Reference

Gas Chromotagraphs
(Continued)

Leak check BCD When column is
changed

Log Book Manufacturer's Manual

Thermal clean ECD Monthly Log Book Manufacturer's Manual

NRC wipe test ECD 6 months Log Book Manufacturer's Manual

pH Meter Check electronics
Change electrolyte

Daily
Checked weekly,
changed when low

Log Book
Log Book

Manufacturer's Manual
Manufacturer's Manual

Analytical Balance Service internal weight
train, gears, electronics

Annual service Log Book,
service sticker

Manufacturer's Manual

c:
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•0 Routine Procedures for Assessing Precision, Accuracy and
Completeness ~

Following are the procedures recommended for evaluating the

precision and accuracy of all environmental measurement data

generated in the project. Quality control sample analyses are

performed as appropriate for organic or inorganic sample analyses

as discussed in Section 11. The protocol used will be in

accordance with specific analytical procedures if QC requirements

are stated in the procedure.

14.1 Review of QC Samples Data. When the analyses of a

sample set are completed, the results will be reviewed and

evaluated to assess the validity of the data set. Review is

based on the criteria in Section 11, applied as follows:

Method Blank Evaluation - The reagent and/or method
blank results are evaluated for high readings
fharacteristic of background contaminations. If high
blank values are observed, laboratory glassware and
reagents will be checked for contamination and the
analysis halted until the system is brought under
control before further sample analysis proceeds. A high
background is defined as a background value sufficient
to result in a difference in the sample value, if not
corrected, greater than or equal to smallest significant
digit known to be true.

♦  Field Blank Evaluation — Field blank results are
evaluated for high readings similar to the reagent
and/or method blanks described above. If high field
blank readings are encountered, the procedure for sample
collection, shipment, and laboratory analysis should be
reviewed. If both the reagent and/or method blanks and
the field blanks exhibit significant background
contamination, the source of contamination is probably
within the laboratory.

59



Section No. 14

iJ

IJ

Revision No. 0
Date: November 25, 1987
Page: 2 of 3

Matrix Spike Evaluation - The observed recovery of the
spike versus the theoretical spike recovery is used to
calculate accuracy as defined by the percent recovery.
If the average accuracy value exceeds the acceptance
criteria for the given parameters (Table 9.1) the
Quality Control Coordinator is notified. The sample set
may be reanalyzed for the parameter in question.

Calibration Standard Evaluation — The calibration curve
IS evaluated to determine linearity through its full
range, and to verify that sample values are within the
range defined by the low and high standards. If the
curve is not linear, as defined in Section 8.1, sample
values must be corrected for nonlinearity by deriving
sample concentrations from a graph or by using an
appropriate algorithm to fit a nonlinear curve to the
standards.

Replicate Sample Evaluation - Duplicate sample analysis
for the sample set is used to determine the precision of
the analytical method for the sample matrix. The
duplicate results are used to calculate the precision as
defined by the relative percent difference (RPD). If
the precision value exceeds the acceptance criteria for
the given parameter (Table 9.1), the Quality Control
Coordinator is notified. The sample set may be
reanalyzed for the parameter in question. Attainable
precision limits will be specified by the Quality
Control Coordinators and updated periodically followinq
review of data.

Blind Replicate Evaluation — The blind replicate
analysis is evaluated in the same manner as described
above for the duplicate sample analysis and is treated
as a duplicate result for purposes of evaluating the
precision of the analytical method. This evaluation is
performed independently by the Quality Control
Coordinator.

Reference Standard Evaluation - Standard Reference
Materials analyses are compared with true values and
acceptable ranges. Values outside the acceptable ranges
require corrective action to determine the source of
error and provide corrective action. All sample
analyses should be halted pending this evaluation.
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Following correction of the problem, the Standard
Reference Material should be reanalyzed.

•  Check Standard Evaluation — The results of check
standard analysis are compared with the true values, and
the percent recovery of the check standard is
calculated. If correction is required, the check
standard should be reanalyzed to demonstrate that the
corrective action has been successful.

•  Surrogate Standard Evaluation — The results of surrogate
standard determinations are compared with the true
values spiked into the sample matrix prior to extraction
and analysis and the percent recoveries of the surrogate
standards are determined.

i4.2 Evaluation of Completeness. Completeness is

calculated as the percentage of total usable data points out of

the set of total data points collected and analyzed and

available. Data points may not be usable if analytical results

show samples exceeded holding times, or if quality control sample

criteria were not met and reanalysis of samples is not possible,

or if samples were broken in the lab.

U
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15.0 Corrective Action

A nonconformance is any event which is beyond the limits

established for laboratory operation. Nonconformances can be due

to data which lie outside accepted bounds for accuracy and

precision, improper equipment calibration or maintenance, or

improper data verification. Any activity in the laboratory which

affects data quality can result in a nonconformance.

Nonconformances associated with the statistical analysis and

review of data are straightforward to identify. The Laboratory

Quality Assurance Manager will be responsible for assessment of

Quality Control sample information. If data lie outside accepted

limits, the Laboratory Quality Assurance Manager shall

immediately notify the Laboratory Manager or her designated

representative. If the situation is not corrected so that an

out-of-control condition occurs, or is expected to, the

Laboratory Quality Assurance Manager shall notify the Laboratory

Manager. The Laboratory Manager or his designated representative

is responsible for action. Completion of corrective action

should be evidenced by data returning to prescribed acceptable

limits.

Nonconformances which do not readily result in an observed

impact on data quality are more difficult to identify. Such

events could be samples stored at an incorrect temperature or
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held beyond prescribed holding times. All laboratory staffs have

responsibility for proper maintenance of records. Everyone in

the laboratory is responsible for reporting "system"

nonconformances. Analysts should report nonconformances to the

Laboratory Manager or his designated representative. Corrective

action is again the responsibility of the Laboratory Manager or

his designated representative. They shall review and approve the

action taken.

Documentation of the nonconformance and the corrective

action taken shall be prepared if the nonconformance directly

affects data quality.

Nonconformances and required corrective action can also

result from the ongoing laboratory review of the Laboratory

Quality Assurance Manager and audits performed by the Quality

Assurance Program Manager. These activities are discussed in

Section 14.

j  ! 63
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16.0 Quality Assurance Reports to Management

The analytical work on this project will last longer than

one calendar month, so monthly progress reports will be

provided. The report will summarize the status of all the

samples in the project, the number of samples from the

project analyzed during the month, samples received during

the month, samples reported during the month, the number of

samples scheduled for the following month, the number and

types of QC samples analyzed during the month, and any

unacceptable or unusual QC or sample results. The monthly

laboratory analysis report may be incorporated into monthly

project progress report.

A summary report describing the performance of

measurement systems and data quality will be prepared for

inclusion in the final report. This report will address, at

a minimum, the following:

•  Results of performance audits of all field sampling

and laboratory analysis activities performed during

the subject reporting period

64
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Results of systems audits

Assessment of measurement data accuracyf precision,

and completeness, including review of all Aqualab

Laboratory measurement data

Significant QA problems and corrective actions.
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APPENDIX A

STANDARD OPERATING PROCEDURES

FOR DECONTAMINATION
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STANDARD DECONTAMINATION PROCEDURES

1. GENERAL

1.1 Introduction

The cleaning procedures outlined in this section are to be

used by all field personnel to clean sampling and other field

equipment as well as sample containers prior to field use..

Sufficient clean equipment and sample containers should be

transported to the field so that an entire investigation can be

conducted without the need for cleaning equipment in the field.

However, this will not always be possible when using specialized

field equipment. Field cleaning procedures are included to cover

these special problem areas.

These procedures are the standard operating procedures (SOP)

for this project; any deviation from them must be documented in

field records and investigative reports.

1.2 Cleaning Materials

The cleaning materials referred to throughout this section

are defined in the following paragraphs.
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Tap water may be used from any municipal water treatment

system. The use of an untreated potable water supply is not an

acceptable substitute for tap water.

The laboratory detergent shall be a standard brand of

phosphate-free laboratory detergent such as Sparkleen® or

Liquinox*. The use of any other detergent must be justified and

documented in the field log books.

The nitric acid solution shall be made from ACS reagent-

grade nitric acid and deionized water.

The standard cle^aning solvent shall be reagent-grade

isopropanol. However, solvents may be substituted for a

particular investigation if needed. Pesticide-grade acetone or

methanol may be acceptable. However, it should be noted that if

pesticide-grade acetone is used, the detection ofof acetone in

samples collected with acetone rinsed equipment is suspect.

Pesticide-grade methanol is much more hazardous to use than

either pesticide-grade isopropanol or acetone, and its use is

discouraged. Pesticide-grade hexane and petroleum ether are not

miscible with water; therefore, these two solvents are not

effective rinsing agents. The use of any solvent other than

pesticide-grade ispropanol for equipment cleaning purposes must

be justified and its use must be documented in field log books

and inspection or investigation reports.
A-3
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Deionized water is defined as tap water that has been

treated by passing it through a standard deionizing resin

column. Most commercial systems utilize a 5~micron prefilter

followed by a mixed bed deionization unit to produce deionized

^^ter, The deionized water should contain no heavy metals or

other inorganic compounds. Organic-free water is defined as tap

water that has been treated with activated carbon and deionizing

units. Usually, commercial units utilize a 5—micron prefilter,

activated carbon unit, two mixed bed deionizing units (in

series), a 0.2 micron post filter, and a postcarbon filter to

produce organic-free water. Organic-free water should contain no

pesticides, herbicides, extractable organic compounds, and less

than 50 ug/1 of purgeable organic compounds as measured by a low

level GC/MS scan.

The brushes used to clean equipment as outlined in the

various sections of this appendix shall not be of the wire-

wrapped type.

The solvent, nitric acid solution, laboratory detergent, and

rinse waters used to clean equipment shall not be reused, except

as specifically permitted in the footnote for Step 3. Section 3.
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12 Marking of Cleaned Sampling Equipment and Containers

All equipment and sample containers that are cleaned

these procedures shall be labeled or marked with the

date that the equipment was cleaned. Also, if there was a

deviation from the standard cleaning procedures outlined in this

appendix, this fact should be noted on the label.

When sample containers are cleaned and prepared, they should

be cleaned in standard sized lots to facilitate the quality

control procedures outlined in Section 2.

1-4 Marking and Segregation of Used Field Equipment

Field or sampling equipment that needs to be repaired shall

be identified with a red tag. Any problems encountered with the

and needed repairs shall be noted on this tag. Field

equipment or reusable sample containers needing cleaning or

repairs shall not be stored with clean equipment' sample tubing,

or sample containers. Field equipment, reusable sample

containers, disposable sample containers, and sample tubing that

are not used during the course of an investigation may not be

replaced in storage, without being recleaned if these materials

t>een transported to a facility or study site where

herbicides, pesticides, organic compounds, or other toxic

materials are present or suspected of being present.
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1*5 Decontamination of Equipment Used to Collect Samples of

Toxic or Hazardous Waste

Equipment that is used to collect samples of hazardous

toxic wastes or materials from hazardous waste

siteS/ RCRA facilities, or in-process waste streams shall be

decontaminated before it is returned from the field. At a

minimum, this decontamination procedure shall consist of washing

with laboratory detergent and rinsing with tap water. More

decontamination procedures may be required, depending

on the waste sampled.

1•6 Proper Disposal of Cleaning Materials

The solvent used to rinse sampling equipment and containers

shall be collected and disposed of by allowing it to evaporate

under a fume hood or be containerized and disposed of through an

approved hazardous waste disposal contract. Similarly, spent

nitric acid shall be collected and disposed of

through the same disposal contract. These procedures apply

whether the cleaning operations take place in a laboratory or in

the field.
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Use of Safety Procedures to be Utilized During Cleaning

Operations

The materials used to implement the cleaning procedures

outlined in this appendix can be dangerous if improperly

handled. Caution must be exercised by all personnel and all

applicable safety procedures shall be followed. At a minimum,

the following precautions shall be taken in the lab and in the

field during these cleaning operations:

1. Safety glasses with splash shields or goggles, neoprene

gloves, and a neoprene laboratory apron will be worn

during all cleaning operations.

2. All solvent rinsing operations will be conducted under a

fume hood or in the open (never in a closed room).

3. No eating, smoking, drinking, chewing, or any hand to

mouth contact shall be permitted during cleaning

operations.

Storage of Field Equipment and Sample Containers

All field equipment and sample containers shall be stored in

a contaminant free environment after being cleaned using the

procedures outlined in this section.

A-7



'  J

o'

i

Appendix A
Revision No. 0

Date: November 25, 1987
Page A-8 of 10

2. SPECIFIC QUALITY CONTROL PROCEDURES FOR CLEANING OPERATIONS

2.1 Sampling Equipment Cleaned in the Field

The effectiveness of field cleaning procedures shall be

monitored by rinsing field cleaned equipment with organic-free

water and submitting the rinse water in standard sample

containers to the laboratory for Analysis. Any time equipment is

cleaned in the field, at least one such quality control sample

should be collected. No more than five percent of the equipment

cleaned during large scale field studies shall be subjected to

these procedures.

3. CLEANING PROCEDURES FOR STAINLESS STEEL OR METAL SAMPLING

EQUIPMENT USED FOR THE COLLECTION OF SAMPLES FOR TRACE ORGANIC

COMPOUNDS AND/OR METALS ANALYSES*

1. Wash equipment thoroughly with laboratory detergent and

hot water using a brush to remove any particulate matter

or surface film.

2. Rinse equipment thoroughly with hot tap water.

3. Rinse equipment thoroughly with deionized water.
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4. Rinse equipment twice with solvent and allow to air dry.

5. Wrap equipment completely with solvent rinsed aluminum

foil to prevent contamination during storage and/or

transport to the field.

6. Rinse the stainless steel or metal sampling equipment

thoroughly with tap water in the field as soon as

possible after use.

4. MISCELLANEOUS EQUIPMENT CLEANING PROCEDURES

4.1 Ice Chests and Shipping Containers

All ice chests and reusable containers will be washed with

laboratory detergent (interior and exterior) and rinsed with tap

water and air dried before storage. In the event that an ice

* - When this sampling equipment is used to collect samples that
!  * contain oil, grease or other hard to remove materials, it may

be necessary to rinse the equipment several times with
pesticide grade acetone or hexane to remove the materials
before proceeding with Step 1. In extreme cases, when

I  i equipment is painted, badly rusted, or coated with materials
that are difficult to remove, it may be necessary to steam
clean, wire brush, or sandblast equipment before proceeding

[  with Step 1. Any stainless steel or other sampling equipment
v  that cannot be cleaned using these procedures should be

discarded.

(  [
A-9
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chest becomes severely contaminated, in the opinion of the field

investigator, with concentrated waste or other toxic material, it

shall be cleaned as thoroughly as possible and disposed of

properly.

4.2 Vehicles

All vehicles utilized in the field should be washed (if

possible) at the conclusion of each field trip. This routine

maintenance should minimize any chance of contamination of

equipment or samples due to contamination of vehicles. When

vehicles are used in conjunction with hazardous waste site

inspections, or on studies where toxic materials are known or

suspected to be present, a thorough interior and exterior

cleaning is mandatory at the conclusion of such investigations.

It shall be the responsibility of the project leader and/or field

investigators to see that this procedure is followed.
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APPENDIX B

REQUIRED CONTAINERS PRESERVATION TECHNIQUES,
AND HOLDING TIMES
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I  i
L_ 1 REQUIRED CONTAINERS, PRESERVATION TECHMQUES,

AND HOLDING TIMES - ORGANIC TESTS^^

I  _J
Parameter name Container^ Preservation^^^

Maximum holding
time^^

Purgeable halocarbons G, Teflon-lined Cool, 4°C, 0.008% 14 days
septum Na2S202

Purgeable aromatics G, Teflon-lined Cool, 4®C, 0.008% 14 days
septum NapSoO

to p

Acrolein,
acrylonitrile

G, Teflon-lined Cool, 4°C, 0.008% 14 days
septum

Phenols(11) G, Teflon-lined Cool, 4°C. 0.008%
Na2S203^5'cap

Benzidines(11) G, Teflon-lined Cool, 4°C, 0.008%
Na2S203^^'cap

Phthalate esters G, Teflon-lined Cool, 4°C
cap

Nitrosamines^ G, Teflon-lined Cool, 4®C, store
cap in dark. 0.

Na2S203^^^
PCBs(11) G, Teflon-lined Cool, 4°C

cap

Nitroaromatics and

isophorone
G, Teflon-lined Cool, 4°C. 0.
cap Na2S203,^5)

store in dark

008%

7 days until
extraction;
40 days after
extraction

7 days until
extraction^

7 days until
extraction;
40 days after
extraction

7 days until
extraction;
40 days after
extraction

7 days until
extraction;
40 days after
extraction
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REQUIRED CONTAINERS, PRESERVATIO/L TECHNIQUES,
AND HOLDING TIMES - ORGANIC TESTS^°^ (Continued)

Parameter name Container^ ̂ ̂ Preservation^^^ ̂
Maximum holding
time^ '

Polynuclear aromatic
hydrocarbons^ ''

G, Teflon-lined
cap

Cool, 4°C. 0.008?Na2S203,^5)
store in dark

7 days until
extraction;
40 days after
extraction

Haloethers^^^^

1

G, Teflon-lined
cap

Cool, 4°C, 0.008?Na2S203^5) 7 days until
extraction;
40 days after
extraction

Chlorinated

j  hydrocarbons
G, Teflon-lined
cap

Cool, 4°C 7 days until
extraction;
40 days after
extraction

TCDD^11) G, Teflon-lined
cap

Cool, 4°C, 0.008?
Na2S203^5^

7 days until
extraction;
40 days after
extraction

Pesticides G, Teflon-lined
cap

Cool, 4°C
pH

7 days until
extraction;
40 days after
extraction

f  1

B-3

n



Appendix B
Revision No. 0

Date: November 25. 1987
Page: B-4 of 10

REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES - ORGANICS (Continued)

Parameter name Container^ ̂ ̂ Preservation^^^
Maximum holding
time^ '

Acid extractables G, Teflon-lined
cap

Cool, H°C 7 days until
extraction;
30 days after
extraction

Base/neutral

extractables

G, Teflon-lined
cap

Cool, 4°C 7 days until
extraction;
30 days after
extraction

; j
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REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES - BACTERIAL TESTS^®'

Parameter name Container
(1) (P)(7) Maximum holdingPreservation^2^^3^ time^^^

Coliform, fecal and P, G
total

Fecal streptococci P, G

Cool, ̂ °C. 0.008^ 6 hours
Na2S203^^'

Cool, O.OOB^ 6 hours
Na2S203^^^
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REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES - INORGANIC TESTS

Parameter name

Acidity

Alkalinity

Ammonia

Biochemical oxygen
demand

Bromide

Biochemical oxygen
demand,
carbonaceous

Chemical oxygen
demand

Chloride

Chlorine, total
residual

Color

Cyanide, total and
amenable to

chlorination

Fluoride

Hardness

Hydrogen ion (pH)

m  Maximim holdingContainer^ Preservation^ time' '

P, G

P, G

P, G

P, G

P, G

P, G

P, G

P, G

P, G

P, G

P, G

P

P, G

P, G

Cool, 4°C

Cool, 4°C

Cool, 4°C,
H2S0ij to pH <2

Cool, 4°C

None required

Cool, 4°C

Cool, 4°C,
H2S0i| to pH <2

None required

None required

Cool, 4°C

Cool, 4°C,
NaOH to pH >12,
0.6 g ascorbic
acid^5)

None required

HNO3 to pH <2,
H2SO21 to pH <2

None required

14 days

14 days

28 days

48 hours

28 days

48 hours

28 days

20 days

Analyze
immediately

48 hours

14 days^^^

28 days

6 months

Analyze
immediately
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REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES - INORGANIC TESTS (Continued)

1  I Parameter name Container^ ̂ ̂ Preservation^^^
Maximum holding
time^ '

,  Kjeldahl and organic
!  1 nitrogen

P, G Cool, il'C,
H2S02| to pH <2

28 days

Metals, except
1  j chromium VI and
(  j mercury

P, G HNO3 to pH <2 6 months

r  . Chromium VI
i  i

P, G Cool, 4°C 24 hours

Mercury P, G HNO^ to pH <2 28 days

j  ! Nitrate
I  J

P, G Cool, 4°C 48 hours

Nitrate-nitrite

j  1
[  1

P, G Cool, i|°C,
H2S0^ to pH <2

28 days

Nitrite P, G Cool, 4°C 48 hours

f  ' Oil and grease G Cool, 4"'C,
H2S0i| to pH <2

28 days

1  j Organic carbon P, G Cool, 4°C, HCl or
H2S0i| to pH <2

28 days

j  ~ Orthophosphate
i  ;

P, G Filter

immediately,
cool, 4°C

48 hours

I  1 Oxygen, dissolved
'  probe

G bottle and

top
None required Analyze

immediately

[  i Winkler
1

1  _ J

G bottle

and top
Fix on site and

store in dark

8 hours

r". Phenols

!__ l

G only Cool, 4°C,
H2SO21 PH <2

28 days

Phosphorus
I  j (elemental)

G Cool, 4°C 48 hours

B-7
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REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES - INORGANIC TESTS (Continued)

Parameter name Container<" P.e.ervatlo„(2)(3)

Phosphorus, total

Residue, total

Residue, filterable

Residue,
nonfilterable
(TSS)

Residue, settleable

Residue, volatile

Silica

Specific conductance

Sulfate

Sulfide

Sulfite

Surfactants

Temperature

Turbidity

P, G

P, G

P, G

P, G

P, G

P, G

P

P, G

P, G

P, G

P, G

P, G

P, G

P, G

Cool, 4°C,
H2SO21 to pH <2

Cool, 4°C

Cool, 4°C

Cool, 4°C

Cool, 4°C

Cool, 4°C

Cool, 4°C

Cool, 4°C

Cool, 4<'C

Cool, 4°C add zinc
acetate plus
sodium hydroxide
to pH >9

None required

Cool, 4°C

None required

Cool, 4°C

28 days

7 days

48 hours

7 days

48 hours

7 days

28 days

28 days

28 days

7 days

Analyze
immediately

48 hours

Analyze
immediately

48 hours

B-8
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Revision No. 0

Date: November 25. 1987
Page: B-9 of 10

NOTES TO TABLES OF REQUIRED CONTAINERS,
PRESERVATION TECHNIQUES, AND HOLDING TIMES

1. Polyethylene (P) or Glass (G).
2. Sample preservation should be performed immediately upon sample

collection. For composite chemical samples each aliquot should be
preserved at the time of collection. When use of an automated sampler
makes it impossible to preserve each aliquot, then chemical samples may
be preserved by maintaining at 4°C until compositing and sample splitting
is completed.

3. When any sample is to be shipped by common carrier or sent through the
United States Mails, it must comply with the Department of Transportation
Hazardous Materials Regulations (49 CFR Part 172). The person offering
such material for transportation is responsible for ensuring such
compliance. For the preservation requirements, the Office of Hazardous
Materials, Materials Transportation Bureau, Department of Transportation
has determined that the Hazardous Materials Regulations do not apply to
the following materials: Hydrochloric acid (HCl) in water solutions at
concentrations of 0.04^ by weight or less (pH about 1.96 or greater);
Nitric acid (NHG^) in water solutions at concentrations of 0,157/by
weight or less (pH about 1.62 or greater); Sulfuric acid (HpSOh) in water
solutions at concentrations of 0.35% by weight or less (pH about 1.15 or
greater); and Sodium hydroxide (NaOH) in water solutions at
concentrations of 0.080% by weight or less (pH about 12.30 or less).

4. Samples should be analyzed as soon as possible after collection. The
times listed are the maximum times that samples may be held before
analysis and still be considered valid. Samples may be held for longer
periods only if the permittee, or monitoring laboratory, has data on file
to show that the specific types of samples under study are stable for the
longer time, and has received a variance from the Regional Administrator
under §136.3(e). Some samples may not be stable for the maximum, time
period given in the table. A permittee, or monitoring laboratory, is
obligated to hold the samples for a shorter time if knowledge exists to
show that this is necessary to maintain sample stability. See §136.3(e)
for details.

5. Should only be used in the presence of residual chlorine.
6. Maximum holding time is 24 hours when sulfide is present. Optionally all

samples may be tested with lead acetate paper before pH adjustments in
order to determine if sulfide is present. If sulfide is present, it can
be removed by the addition of cadmium nitrate powder until a negative
spot test is obtained. The sample is filtered and then NaOH is added to
pH 12.

7. Samples should be filtered immediately on-site before adding preservative
for dissolved metals.

8. Guidance applies to samples to be analyzed by GC, LC, or GC/MS for
specific compounds.

B-9
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Appendix B
Bevision No. 0

Date: November 25, 1987
Page: B-10 of 10

NOTES TO TABLES OF REQUIRED CONTAINERS,
PRESERVATION TECHNIQUES, AND HOLDING TIMES (Continued)

9. Sample receiving no pH adjustment must be analyzed within 7 days of
sampling.

10. The pH adjustment is not required if acrolein will not be measured.
Samples for acrolein receiving no pH adjustment must be analyzed within 3
days of sampling.

11. When the extractable analytes of concern fall within a single chemical
category, the specified preservative and maximum holding times should be

I  observed for optimum safeguard of sample integrity. When the analytes of
J  concern fall within two or more chemical categories, the sample may be

preserved by cooling to 4»C, reducing residual chlorine with 0.008%
I  sodium thiosulfate, storing in the dark, and adjusting the pH to 6-9;
J  samples preserved in this manner may be held 7 days before extraction and

40 days after extraction. Exceptions to this optional preservation and
holding time procedure are noted in footnote 5 (re the requirement for
thiosulfate reduction of residual chlorine), and footnotes 12, 13 (re the

'  analysis of benzidine).
12. If 1,2-diphenylhydrazine is likely to be present, adjust the pH of the

sample to 4.0 +0.2 to prevent rearrangement to benzidine.
Extracts may be stored up to 7 days before analysis if storage is
conducted under an inert (oxidant-free) atmosphere.

13.

14 F, or the~analysis of diphenylnitrosamine, add 0.008% NapSpO:. and adjust pH
to 7-10 with NaOH within 24 hours of sampling.

15. The pH adjustment may be performed upon receipt at the laboratory and may
be omitted if the samples are extracted within 72 hours of collection.
For the analysis of aldrin, add 0.008% Na2S203.

Source: 40 CFR Part 136, Friday October 26, 1984, p. 28

B-10
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APPENDIX C

i  1 HEALTH & SAFETY PLAN
IJ

FOR A
I  )

I  j SURFACE IMPOUNDMENT CLOSURE

r  AT
■!

'  ' AVCO LYCOMING

NOTE:

This plan is site specific and, at a
minimum, meets the requirements

of 29CFR1910.120 OSHA.
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:  f



b TABLE OF CONTENTS

(b SUBJECT SECTION PAGE

General Information I 1

[! Hazard Overview II 1

\

1  t
Site Description III 2

1
v.- 1 Site History III 2-4

[' 1 Hazard Evaluation IV 5-7

Safety Work Plan V 8-17

^  !
( •  Personnel V 8

1  f
•  Safety Briefing V 8-9

•  Training V 9

ri •  Medical V 9

•  General Safety V 9-10

I  /
•  Protective Equipment V 10-11

t  ̂
•  Monitoring Equipment V 11

,; •  Monitoring Contingencies V 12

j  '
•  Decontamination V 12-14

1  1

♦  Waste Disposal V 14

1  i
t_ )

•  Injuries/Emergencies V 15

f  I

•  Work Zones V 16-17

u •  Emergency Information VI 18-19

r

'  1
First Aid Technique
29 CFR 1910.120 (OSHA)

APPENDIX A

APPENDIX B



HEALTH & SAFETY PLAN

I. GENERAL INFORMATION

J  ;

; >

i. )

SITE: Avco Lycoming Textron

LOCATION: Stratford Connecticut

PREPARED BY: Dan Watton (Metealf 4 Eddy) DATE: 16 November 1987

OBJECTIVE(S): Health Safety requirements for the closure of AVCO Lycoming

Surface Impoundnients

PROPOSED DATE OF INVESTIGATION: Spring 1988

BACKGROUND REVIEW: Complete: X Preliminary: Incomplete:

j  f

I J)

APPARENT HAZARD:

Serious

Moderate X

Low

None

Unknown

II. SITE/HAZARD OVERVIEW

TYPE OF FACILITY: STA

Imp.

Dump

Landfill

Open

Enc.

Other

TUS OF FACILITY;

Active X

Inactive

Unknown

WASTE TYPE(S):

Gas

Liquid

Sludge

Solid

Unknown

Other

WASTE CHARACTERISTICS:

Toxic

Corrosive

Ignitable

Volatile

Radioactive

Reactive

Unknown

Other

TYPE/FORM OF HAZARD:

Dust X

Liquid X

Fumes

Vapors X

Contact X

Respiratory X

Other

IDLH



III. SITE DESCRIPTION & HISTORY

DESCRIPTION:

The AVCO facility is owned by the U.S. Army and operated by Avco Lycoming

TEXTRON. The site is located in Stratford Connecticut Just west

(approximately 1,000 feet) from where the Housatonic River enters Long Island

Sound (see Figure 1). The facility activities include the manufacturing of

gas turbine engines. The production of these engines includes the plating of

parts in zinc, cadmium, chrome, copper, magnesium, nickel, and black oxide

baths. The spent plating bath solutions are discharged to an equalization

lagoon. The wastewater from this lagoon is then pumped to a chemical waste

treatment plant. The waste treatment plant produces a metal hydroxide sludge

which is pumped to one of three sludge storage lagoons (surface

impoundments). The equalization lagoon and the three storage lagoons are now

being closed.

HISTORY:

The operation of the four surface impoundments at AVCO is regulated under

the Resource Conservation and Recovery Act (RCRA) since the effective date of

these regulations on 19 November 1980. In compliance with the first

requirement of RCRA, AVCO submitted a Part A permit application to the U.S.

EPA on 13 November 1980. When RCRA was amended by the Hazardous and Solid

Waste Amendments of 1984, AVCO submitted a Part B permit application to the

U.S. EPA and the Connecticut Department of Environmental Protection (DEP).

Until this permit application is reviewed and the final RCRA permit is issued,

AVCO is considered to be operating it's four impoundments under "interim

status".

2
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AVCO has since modified it's chemical waste treatment plant to include an

equalization tank to replace the equalization lagoon, and a filtration process

which requires off-site disposal to replace the three sludge lagoons. AVCO

now plans to close the four impoundments. These impoundments contain

hazardous waste as regulated under 40 CFR.

The closure of these lagoons will require pumping of surface waters for

onsite treatment, pumping out sludge for offsite disposal, excavating and

decontaminating impoundment pumping equipment, excavating impoundment soils

for offsite disposal, and capping impoundments for final closure.
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IV. HAZARD EVALUATTOM

The hazard potential to workers performing surface impoundment closure

activities on this site is rated at low to moderate. The highest potential

for workers to be exposed to contaminants will be during sludge excavation

activities. During these activities, contaminants are likely to be released

in the form of vapors and toxic particulates. In addition to air

contaminants, the possibility exists for workers to come in contact with

contaminated surface waters and sludge. A summary of chemical hazards is

provided in Table 1.

Other hazards which workers might encounter include physical injury from

heavy equipment, injuries from falls and trips, and injury from heat stress

and/or cold stress. Workers should be aware of the symptoms of heat stress

and cold stress as provided in Appendix A, and should schedule work rest

periods based on weather conditions.



TABLE 1. CHEMICAL HAZARDS

Compound Route of Exposure Symptoms/Target Organs

BENZENE Inhalation Absorption
Ingestion Contact

ETHYLBENZENE Inhalation Ingestion Contact

Can cause irritation to eyes,
nose, and respiratory system,
headaches, nausea,
dermatitis, and fatigue. Can
result in damage to blood,
central nervous system, skin,
bone marrow, eyes, and
respiratory system.

TLV* = 10 ppm
[suspected carcinogen]

Can cause irritation to skin,
headaches, insomnia,
dermatitis, and muscle
fatigue. Can damage central
nervous system, kidneys, and
skin.

: J

TRICHLOROETHYLENE Inhalation Ingestion Contact

DICHLOROBENZENE Inhalation Absorption
Ingestion Contact

TLV = 100 ppm

Can cause headaches, vertigo,
visual distortion, tremors,
nausea, and irritation to
eyes and skin. Can result in
damage to respiratory system,
heart, liver, kidneys central
nervous system, and skin.

TLV = 50 ppm

Can cause irritation to nose,
eyes, and skin. Can result
in damage to liver, kidneys,
skin, and eyes.

TLV = 50 ppm

* The TLV (Threshold Limit Value) is defined as the concentration of a
chemical in air to which a worker can be exposed 8 hours/day at 40
hours/week without suffering adverse effect. The TLV's given were obtained
from the 1987-1988 TLV guide of the American Conference of Governmental
Industrial Hygienists.
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TABLE 1 (Continued). CHEMICAL HAZARDS

Compound Route of Exposure Symptoms/Target Organs
T)

ij CYANIDE Ingestion Contact Can cause weakness,
headaches, confusion, nausea,
vomiting, slow gasping,
asphyxiation, and irritation
to eyes and skin. Can cause
damage to central nervous
system, cardiovascular
system, liver, kidneys, and
skin.

CHROME

(soluble)

TOLUENE

Ingestion Contact

Inhalation

Absorption
Ingestion
Contact

TLV = 5 mg/m-^

Can cause sensitized

dermatitis resulting in skin
damage.

TLV = 0.05 mg/m^
[suspected carcinogen]

Can cause irritation to

skin, headaches, insomnia,
dematitis, and muscle
fatigue. Can damage central
nervous system, kidneys,
and skin.

TVL = 100 ppm
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i  ̂ V. SITE SAFETY WORK PLAN

PERSONNEL
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'  i

i
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General:

The contractor shall identify responsible personnel who will be onsite

performing the basin closure activities. These personnel shall include:

RESPONSIBILITY NAME TASK DESCRIPTION

Project Manager Oversee and coordinate
all technical aspects
of the project.

Corporate Safety Officer Review project scope
of work and assure

that all workers

understand and comply
with the safety plan.

Project Foreman Coordinate project
operations from
onsite.

Site Safety Officer Enforce all aspects of
the safety plan and
identify new hazards.

SAFETY BRIEFING

A site safety briefing will be held onsite prior to initiating

operations. All workers will attend this briefing. Immediately after the

discovery of real or potential hazards which were not anticipated, a safety

briefing will be held. Prior to any new or non-scheduled operation, a safety

briefing will be held.

The safety briefing will present the following information:

•  The hazards workers face

•  Hazard monitoring techniques

•  Personnel protective equipment requirements

8
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Personnel protective equipment use

Decontamination procedures

Safe operation procedures for heavy equipment

Response to injuries

Response to fires

Chain of command

SAFETY TRAIMING/MEDICAL SURVEILLANCE

All workers shall participate in a safety training program and a medical

surveillance program prior to working on this site. The regulations in 29 CFR

1910.120 (OSHA) shall be complied with regarding worker safety training and

medical surveillance. A copy of 29 CFR 1910.120 is provided in Appendix B.

GENERAL SAFETY REQUIREMENTS

All persons entering and/or working on the site shall read, sign and
become familiar with this Health 4 Safety Plan. The master copy will
be available on-site through the Health 4 Safety Officer.

•  No employee or subcontractor may be allowed on-site without the prior
knowledge and consent of the site Health 4 Safety Officer.

There will be no activities conducted on-site without sufficient
backup personnel. At a minimum, two persons must be present at the
site.

•  All contractor or subcontractor personnel shall bring to the
attention of the site Health 4 Safety Officer or resident project
representative any unsafe condition or practice associated with the
site activities that they are unable to correct themselves.

There will be no smoking, eating, chewing gun, or drinking in the
restricted area.

•  Hands shall be thoroughly cleaned prior to smoking, eating or other
activities outside the restricted area.

ij i
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Workers musw avoid unnecessary contamination (i.e., walking through
known or suspected "hot" zones or contaminated puddles, kneeling or
sitting on the ground, leaning against potentially contaminated
equipment).

Personnel will be fit tested and issued an individual respirator to
ensure a proper face to mask seal prior to work startup.

Respiratory devices may not be worn with beards, long sideburns, or
under the conditions that prevent a proper seal.

Respiratory devices may not be worn with contact lenses.

Aerial obstructions such as powerlines will be identified prior to
operation of large construction equipment.

Verification of buried electrical cables, powerlines, utility lines
and communications lines will proceed excavation activities.

At a minimum all construction and excavation activities shall meet
the safety requirements in 29 CFR 1926.600-.606 (OSHA).

PERSONNEL PROTECTIVE EQUIPMENT (PPE)

Equipment Staging and Preparation:

All operations required for equipment staging and preparation will be

performed in Level D PPE. Level D will consist of the following:

•  Hard hat and safety goggles

•  Routine work clothing (e.g., coveralls)

•  Disposable cotton work gloves

Neoprene steel toe/steel shank work boots

Basin Surface Water Removal:

Removal of basin surface waters (pumping operations) will be performed in

Level D PPE. Level D will consist of the following:

•  Hard hat with face splash shield

Disposable tyvek coveralls over routine work clothing

10



j  • Nitrite latex gloves over disposable vinyl gloves

•  Neoprene steel toe/steel shank work boots

I  i

I  ̂

Sludge and Decommissioned Waste Water Piping Removal:

Removal of basin sludge and associated piping will be performed in Level

C PPE. Level C will consist of the following:

Hard hat

Disposable tyvek coveralls over routine work clothing

Nitrate latex gloves over disposable vinyl gloves

Neoprene steel toe/steel shank work boots

Full face air purifying respirator equipped with organic vapor/acid
gas/toxic particulate filter cartridges or cannisters

Basin Cap Construction:

Construction of the basin cap will be performed in Level D PPE. Level D

will consist of the following:

•  Hard hat and safety goggles

•  Routine work clothing

•  Disposable cotton gloves

•  Neoprene steel toe/steel shank work boots

MONITORING EQUIPMENT

General:

The site safety officer will monitor the ambient air for total organic

vapor concentrations and combustible gasses during all onsite operations. The

site safety officer will establish air monitoring frequency based on type of

operations being performed. Air monitoring will be performed by a portable

11
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Photo-Ioni2ation Detector (PID) with an electron volt range able to detect

BENZENE. A portable combustible gas indicator will also be used to detect

percent ranges of the lower explosive limit (LEL).

All monitoring equipment will be operated, maintained an calibrated

according to the manufacturers equipment operations manual.

MONITORING CONTINGENCIES

1. Any consistent "continuous reading" detection in the breathing zone of 5
ppm (1/2 the TLV of BENZENE) on the photo-ionization detector will require
workers to don LEVEL C protective equipment. Level C will consist of the
following:

•  Hard hat

•  Disposable tyvek coveralls over routine work clothing

•  Nitrile latex gloves over disposable vinyl gloves

Neoprene steel toe/steel shank work boots

Full face air purifying respirator equipped with Organic Vapor/Acid
gas/toxic particulate filter cartridges or canisters

2. Any consistent "continuous reading" detection in the breathing zone of 100
ppm on the photo-ionization detector will require workers to egress from
the site. The safety officer will then determine the need for additional
air monitoring, change work procedures, or the possible use of supplied
air breathing equipment for workers.

3. Any detection of 19.5^ of greater on the combustible gas indicator will
require an egress from the site and notification of AVCO security.

DECONTAMINATION

Personnel:

Personnel decontamination will consist of good work practice, maximum use

of disposable clothing, personal hygiene and a field decontamination station

12



to be used at the completion of each work evolution. Because the likeliest

point of personnel contact with contaminants will be the feet and hands, the

field decontamination will involve the following steps:

1. Boots will be scrubbed with a water and mild soap solution before
they are removed.

2.

3.

4.

Outer gloves will be washed with a water and mild soap solution
before they are removed.

Disposable coveralls will be removed and disposed of in a plastic
trash bag.

Inner gloves (vinyl surgical) will be removed and disposed of in a
plastic trash bag.

The personnel decontamination station will be positioned at a location

Just outside of the contaminated area and in the clean zone. The components

of the decontamination station will consist of:

Long handle scrub brushes (3 each)

Metal wash basins large enough to step into (2 each)

Hand pressurized sprayer (1 each)

Plastic sheeting (3 rolls)

Plastic tubs or bowls for washing hands (2 each)

Plastic trash cans with trash liners (3 each)

Table (1 each)

First aid kit (1 each)

Portable eye wash (2 each)

Mild soap solution (1 gallon)

5 gallon water container (1 each)

Class A, B, C fire extinguisher (1 each)

13



Equipment:

' J equipment shall be decontaminated before leaving the site. Heavy
^  (trucks, backhoes, etc.) directly involved in on-site activities
j  shall be either steam cleaned then scrubbed with a water and mild soap

j  solution or washed under high pressure water then scrubbed with a water and
mild soap solution before departing the site. Light equipment (shovels,

j  j pails, hand tools) shall be scrubbed with a mild soap and water solution
followed by a rinse before being removed from the site. All electronic

I J monitoring equipment will be wrapped in clear plastic with openings for
J  j sampling ports. Field decontamination of equipment will be performed by the
I  I

following steps:

1. Physically remove packed dirt and grit with wire brushes

2. Steam clean with water/soap solution

!  3. Rinse with high pressure water

4. Allow to air dry before departing the site
I  !

(  I CONSTRUCTION DERIVED WASTE

Solid Waste:

All solid waste generated onsite such as disposable coveralls, gloves,

soda cans, packing boxes, and general trash will be treated as "non-

hazardous". This waste will be disposed of as a municipal trash.

Liquid Waste:

All liquid waste from decontamination rinse water will be collected in

the sump by the vehicle decontamination pad and pumped to the head of the

existing onsite waste water treatment works.

'  14
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INJURIES/EMERGEMCTES

1

Injury:

LI the victim shall be removed from potentially
contaminated areas If possible. Immobilized If necessary, and transported to

hospital for treatment. If the victim has received a potential

r  spinal injury, they should be immobilized if possible and transported to the

local hospital by a trained ambulance "EMS" crew. Minor injuries such as

;  i small cuts and lacerations can be treated onsite by qualified first aid

trained workers. All potentially contaminated clothing should be removed from

i  an injured worker onsite prior to medical treatment.

1  A copy of this plan should be given to the emergency room chief physician
at the Bridgeport Hospital prior to startup of field operations.

Fire:

1

In the event of fire, the following steps should be taken:

Attempt to extinguish or control fire with Class A, B C fire
extinguishers ' , ixtc

2. Notify local fire department

3. Remove vehicles from area

M. Remove flammable materials such as fuels and solvents from area

5. Egress from site to an upwind position

6. Perform a personnel count "verification"

7. Await fire fighting forces

15
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WORK ZONES

During all project operations, a series of work zones will be established

as shown in Figure 2. These zones include a "Hot Zone" or area of work where

contamination is probable, a "Decontamination Zone" where personnel and

equipment will be decontaminated after work evolutions, and a "Cool Zone" or

staging area where clean equipment can be staged and workers can rest.

16
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LJ VI. EMERGENCY INFORMATIQM

LOCAL RESOURCES

Ambulance;

Fire:

Police:

Security:

Hospital:

911 (Emergency Service Dispatch)

911 (Emergency Service Dispatch)

911 (Emergency Service Dispatch)

385-2231 (AVCO Security)

384-3566 (Bridgeport Hospital)

HOSPITAL LOCATION

EMERGENCY CONTACTS

Responsibility

Bridgeport Hospital
267 Grant Street
Bridgeport, Connecticut
(See Figure 3 for directions)

Name Phone Number

Client Contact (AVCO)

Project Manager

Project Foreman

Site Safety Officer

18
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FIRST AID

COLD STRESS (Frostbltg)

Sypptoiast

Shiveringf numbness» low body
temperature, drowsiness and
muscular weakness.

Can result In unconsciousness,
shock, heart fibrillation and
death due to heart failure.

Treatment;

Protect frozen area from Injury.
Wran the victim In a blanket and
place hln/her In a warm vehicle
or Indoors. Administer warm
drinks.

For frostbite, cover the frozen
part, bring victim Indoors and
warm the frozen part quickly In
warm water (lOlo-iosop).
DO NOT MASSAGE THE FROZEN PART.

Place sterile gauze between frozen
fingers and toes and elevate.
GET >TEDICAL CARE.

Prevention:

Schedule regular work breaks based
on weather conditions.

HEAT STRESS (Stroke.Cramps.Exhaustion)

Symptoms:

. Stroke - high body temperature (106®F),
lack of sweating, rapid pulse,
unconsciousness.
Can lead to death.
GET MEDICAL CARE

. Cramps — muscular pains and spasms.

. Exhaustion - skin Is cool and clammy,
body temperature may be slightly
elevated, weakness, nausea and
dizziness.

Treatment:

Make victim comfortable, loosen clothing,
lay victim down and elevate feet,
administer drinks with electrolytes
(Gator-Aid or water/salt solution).
If victim vomits, do not administer
any more fluids and GET JIEDICAL CATvE.

Prevention:

Schedule regular work breaks based on
weather and protective clothing use.

Li
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I, \

2.

3.

EMERGENCY FIRST AID

WOUNDS

1. Control bleeding
a. direct pressure on wound witti ■

sterile dressing (if available)
b. elevate Injured area If possible
c. pressure to supplying blood vessel
Apply dry sterile dressings and bandages
Cleanse minor Injuries thoroughly. Use
plain soap and water (your hands first)
If evidence of Infection appears,
see a doctor

FRACTURES

1. Do not move the victim
2. Keep the broken bone ends and

adjacent joint quiet
3. If a wound is present, control

the bleeding'
4. Apply splints

SHOCK

1. Limit activity
2. Lay victim down
3. Prevent loss of body heat
4. Shock can be FATAL—

send for medical help

Know what to do...

IN CASE OF A SERIOUS ACCIDENT:

1. RESCUE: Remove victim from
. a dangerous situation

2. CHECK BREATHING; give artificial
respiration'lf necessary

3. CONTROL SEVERE BLEEDING:
use direct pressure

4. DILUTE POISONS: use large quantities
of milk or water

5. CALL FOR HELP-
GIVE THIS INFORMATION

L • location of emergency
I  Injury (number and type)
F  first aid given
E  equipment needed or available

POISONING

1. Dilute with milk or water
2. Call the poison information center
3. If breathing stops, use artificial

respiration
4. Call an ambulance If necessary

ammomia

Vil
weoB,

r..T

BURNS

1. Relieve pain and prevent contamination
•. small minor burns—cold water
b. large extensive burns—dry sterile

dressings
2. Treat for shock
3. Seek medical assistance

• • • take a free Red Cross course

L!
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STOPPAGE OF BREATHING

1. Give artificial respiration

a. mouth to mouth method

1. tilt victim's head back,
chin pointing up

2. look, listen and feel for breathing
3. close victim's nostrils by pinching
4. Inhale

5. make a tight seal over victim's
mouth with your mouth

6. inflate victim's lungs with 4 quick,
full breaths

7. watch victim's chest «vhiie listening
for air return

6. breathe for adults; once every
5 seconds—for children:
once every 3 seconds

2. Call an ambulance

/?

>'/

n-

Know what to do...

HEART ATTAtK

Symptoms: chest pain, breathing difficulty,
bluish color of face and
finger nails

First Aid:

1. Comfortable position
2. Raise head and chest

if breathing difficult
3. If breathing stops, apply artificial

respiration
4. Get medical aid fast—physician or

person trained in CPR...
Give CPR (Cardioputmonary resuscitation)
if trained:

A—Airway opened. Look, listen, feel for
breathing. Tilt head to open airway.

8—Breathing restored. Give mouth-to-
mouth artificial respiration.

C—Circulation restored. Check for pulse.
Use external cardiac compression.

Single rescuer: 15 chest compressions
@ 80 per minute, alternate with
2 quick lung inflations.

Two rescuers: Chest compression
© 60 per minute, lung inflation every
fifth compression without pause.

SIMPLE FAINTING

1. Keep victim lying down with feet
elevated until recovery is complete

2. Bathe face gently with cool water

HEAT EXHAUSTION

1. Provide rest

2. Apply cool, wet cloths
3. Give sips of cool water for 1 hour

(one tsp. salt per glass)

FROSTBITE

1. Cover the frozen part
2. Provide extra clothing and blankets
3. Quickly immerse chilled part in

warm water (102°-105®)
4. Do not rub

5. Give a warm non-alcoholic drink
6. SEEK MEDICAL ASSISTANCE

... take a free Red Cross course



OK)Ki»CMN

FIRST AID* Foff

If victim can cough, speak, breathe not interfere

Iif victim cannot

Have someone call for help.cough
speak
breathe

TAKE ACTION: FOR CONSCIOUS VICTIM

t
Repeat steps until effective or until victim becomes unconscious

4 QUICK QACK BLOWS
SMAMUALTHSUrrS

TAKE ACTION: FOR UNCONSCIOUS VICTIM

If

I

I. TSY to VCMTILATl 4 BACK BLOWS 4 MAMUAL TMIIIISTS

-•—Repeat steps until effective.-

Continue artificial ventilation or CPR, as indicated.
»t»P» tor ehoUrwto givs mouttvto-moutb snd cardiopufmonary rssusdtstioa rrsll

jro^^Rsd Cross chsptsr for
Abdofn>n«f mgy cave J«|unr Do not pcoetlct on poopit

AMERICAN RED CROSS ■f-
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DEPARTMENT OF LABOR

Occupational Safety and Health
Administration

29 CFR Part 1910

(OockttNat-TSOAl

Hazardous Wasta Oparadons and
Emergancy Rasponsa

agency: Occupational Safety and
Health Administration; Labor.
actiom: Notice of proposed rulemaking
and public hearings.

SUMMAIVY: The Occupational Safety and
Health Administration (OSHA) is
proposing to amend the OSHA
standards for hazardous wasta
operations and emergency response in
29 CFR 1910.120. OSHA proposes a
permanent final standard to replace the
interim Rnal rule as required by
Congress in the Supei^ind Amendments
and Reauthorization Act of 1986 (SARA)
(Pub. L 99-499). The interim final rule
was published in the Federal Register on
December 19.1986 (51 FR 45654).
Employees involved in operations

covered by the Comprehensive
Environmental Response. Compensation
and Liability Act of 1980 as amended
(CERCLA or "Supcrfund" Act) [42 U.S.C.
9601 et seq.\, in certain hazardous wasta
operations conducted under the
Resource Conservation and Recovery
Act of 1976 as amended (RCRA) [42
U.S.C. 6901 et seg J. and in any
emergency response to incidents
involving hazardous substances would
be covered by this proposed rule.
The issuance of this proposed rule is

mandated by section 126(b) of SARA.
The proposed rule wiU regulate
employee safety and health at
hazardous waste operations and during
emergency response to hazardous
substance incidents.
Informal public hearings on the

subject of this rulemaking are scheduled
to afford interested parties with the
opportunity to comment on OSHA*s
proposals.
DATES: 1. Comments and information on
this proposal must be received on or
before October 5.1987.

2. The informal public hearings will
begin at 9.30 A.M. daily and are
scheduled as follows:
October 13-16 and 20-23,1987;
Washington. DC

October 27-30.1987; San Frandsco. CA
3. Notices of intention to appear at the

Informal public hearings must be
postmarked September 21.1987.
4. Written comments, testimony, and

all evidence which will be offered into

the informal public bearing record must
be postmarked by October 5,1987.
Because of the limited time frame
allowed OSHA for development of the
final rule as a result of the sUtutory
guidance given in SARA, OSHA does
not expect to grant requests for
extensions of time for submitting
comments in response to this notice.

AOOPtESSES: 1. Comments and
information on the proposal should be
sent in quadruplicate to the D^et
Office. Docket No. S-760A,
Occupational Safety and Health
Administration, Room N-367a U3.
Department of Labor, 200 Constitution
Avenue NWh Washington, DC 202ia
Comments and information received,
notices of intention to appear, testimony
and evidence may also be inspected and
copied in the Docket Office.

2. Ihe informal public hearings will be
held at the following locations:
a. Washington. DC—Frances Perkins

Department of Labor Building
Auditorium, 200 Constitution Avenue '
NW., Washington, DC 20210,

b. San Francisco, CA—Ramada
Renaissance HoteL 55 Cyril Magnin SL*
(Market at 5th Street). San Francisco,
CA 94102.415-392-800a
3. Notices of intention to appear and

testimony and documentary evidence
which will be introduced into the
informal public hearing record must be
sent in quadruplicate to Mr. Thomas
Hall, U.S. Department of Labor,
Occupational Safety and Health
Adminjstration. Division of Consumer
Affairs. Room N-3649. 200 Constitution
Avenue NW., Washington, DC 202ia
FOn FUIITHEII INfORMATION CONTACT:
Proposed Rule: Mr. James F. Foster. VS.
Department of Labor. Occupational
Safety and Health Administration,
Division of Consumer Affairs, Room N-
3647,200 Constitution Avenue. NW.,
Washington. DC 20210, 202-523-8151.
Public Hearing: Mr. Thomas Hall. VSL

Department of Labor. Occupational
Safety and Health Administration,
Division of Consumer Affairs. Room N-
3647, 200 Constitution Avenue. NW., -
Washington, DC 20210, 202-523-8615.

•OFPtEMENTARY INFOIUUTIOII: :

L Background ^

The VS. Environmental Protection
Agency estimates that approximately 57
million metric tons of hazardous waste
are produced each year in the United
States ̂  These wastes must be treated .

and stored or disposed in a manner that
protects the environment from the
adverse affects of the various
constituents of those wastes.

In response to the need to protect the
environment from the improper disposal
of these hazardous wastes. Congress, -
over the years, has enacted several
pieces of legislation intended to control
the nation*s hazardous waste problem.
Federal laws passed in 1965 ' and 1970 *
initially addressed solid waste disposal
Several other pieces of legislation have
been enacted by Conmss that have
ultimately led to the development of this
proposed rule and they are discussed
mIow.

A The Resource ConservatSon and
Recovery Act of 1976

TTie first comprehensive, federal effort
to deal with the solid waste problem in
general, and hazardous waste
i^cifically, came with the passage of
the Resource Conservation and
Recovery Act of 1976 (RCRA).* The act
provides for the development of federal
and state programs for otherwise
unregulated land disposal of waste
materials and for the development of
resource recovery programs. It regulates

. anyone engaged in the creation,
transportation, treatment and disposal
of ̂'hazardous wastes.** It also regulates
facilities for the disposal of all solid
wastes and prohibits the use of open
dumps for solid wastes in favor of
requiring sanitary landfills.
There are however many hazardous

waste disposal sites that were created
prior to the passage of RCRA. These
sites are often abandoned and contain
unknown quantities of unknown wastes.

B. The Comprehensive, Environmental
Response, Compensation and Liability
Act of 1960

In response to the need to clean-up
and properly reclaim these pre-RCRA
sites (ingress enacted the
Comprehensive. Environmental
Response. Compensation and Liability
Act of 1980 (CERCLA) • commonly
known as **Supcrfund.'* Superfund
established two related funds to be used
for the immediate removal of hazardous
substances released into the
environment. Superfund is intended to
establish a mechanism of response for
the immediate clean-up of hazardous
waste contamination ̂ m accidental

' VS. Environm«DtBl Prottction As<n^. ^
Everybody'M Problem Haiordoua Wogte st 1 (ISSO^^

■ Solid Wute DUpoMl Act Pub L Na SM72.79
But 98.

■ ReBourw Recovery Act Pub L Na SI-SIZ. 94
Slat 1427 and Pub L 93-14.87 Stat U.
«43UJCae(n#/B#9
*42UB.C9e01#rM9.
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ipills wd Trxm cftronic cmfrcmaieiilrf
Lj damftfe«ucih«tUK»od«MiirM

abandooed bazardoua wasle diipetal
tiles. .* "

fl* treatment and dtsposel aff
hazardous « astes mder RCRA and
CERCLA creates a ligrdficaQtcM to Um
safety and health of employees avho
work in Creatmeal and dispotal
operaboQS. Exposure to haaaitlooa • • •
wastes through skia contact, akia -
absorplka and inhalationpose the fnodl
signiTkcant risks to empbyees Employee
exposwa to these risks occnrt sshm
employees respond to hazardous wasl^
emergencies, wher they W9ik wnfk
hazartbus wastes during ttotage,.
treatmeiU and disposal operatkmscr
when they participate b the clean-np of
abandoned-waste sites. . * -
This risk of exposure and the need Isr

protecting employees exposed to
hazardous wastes is sd^ssad Id the
^^Superfosd AiseDdmenU and
ReautSKxizatkMi Act of lA66r* (SAJtA).

C. Supeifund Amendmanls and
ReaulhorlicUon Act of 1966

On October 17,1966, the Presidant
signed into law the 'Supehmd
Amendraents srui Reaothorizatiai Act
of 1966" (SARA).* As p«1 of SARA, fa
i 126 of Title i Congress addressed the
risk of injury to empioyees by providiag
that ibe Secretary of Labor f'-Secretary"!
issse interim firva] worker p^ectkm
regulations within 60 days after the date
of enactment of SARA would
provide no less protection for workers
engaged in hazardous waste operations
than the protecrions oorrtained in tfw
US Environraeiital Protectjoo Agency's
(EPA) '^Health and Safety Requircmctits
for Employees Engaged in Fieid
Activities'* manual (EPA Order 1440.2)
dated 198t and the existing OSHA
standards onder Subpart C of £S CFE
Part 1926l OSHA published those
interim final regulations in the Fedead
Register on December IS. 1986 (SI FR
45654). A coirecboo Dodoe was
published on May 4.1987 (S2 FR16241).
With the exception of a few prcnisioos
^at bad dela>-ed slarMip dates, OSHA%
inleriin final regulations
effective on December 19.1966 ia
scoordaoce with section 126(e). and
apply to all regulated workplaces until
the final rale developed under sections
126(a)-(d) and por^osed today beoomea
effective.

Section 12d(a) of SARA provides that
the Secretary shall «. pursuant fa
section 6 of the Occupational Safety and
Health Act of 1970. yHTiJwnfgste
standards for the health and safety of

Z

•Pub L

4im^afet% engaged mhazBrdooi Wadfa
^operetions." l^ese standards imist be
promulgated within one year after Ihe
date of enaclmeni of SARA This notica
initiates the development of ftose
standards by bsulng proposed
regulations as indicated in section '"
128(b) of SARA. SARA furfter provides
in section 126{b}, dial the proposed
regoiations addresi. ms a miitounL
certain wnrker protection provisions.
These are: site analysli. trainixtg,
medical aurveiDance. personal
protective equipment epglneering
conlrolB, maximum exposure Rinjts.
informatlona! prcgrams, naterials
handling, new technology programa,
decontamination procedures, and
emergency response. While some oT
these worker protection provisions were
addressed in the Interim Tina] rule* tliLs
pressed rule will aildreBi« as a .
minimum. aH provislonB under aecXioo
1251b) of SARA
PursDsnl to section 126(c] of SARA

the final regulations promulgated under
section 126(a) are to take effect one year
after the dale they are proxBulgated.
Section 126(c) also provkles that the
iinal r^ulations are to include each ef -
the iMorler protactioo provisjona lifted
in aectioo 126[b} uhless the Seer eta ly
detenziines that the evKtence in the
public record developed during thia
rulemaking and considered as a whole
does not aqpport inclusion of any each
proviaicML
This propoaed rale has beeo adapted

fms the language of the xDierira final
xule. Changes have been made to
addreas more fully die provisions wfaidh
Congress had directed the Agency lo
coN^f in the proposal CSHA atilized the
langoage bom the EPA manuel evztitied
Tlealth and Safety Requiremerrts for •
Employees Engag^ la Field Activllies*
(1981) and the language of OSHA'a
safety and health standards is Subpait
C of 29 CFR Part 1926 to develop the
interim final rate, and much of that same
language is also used In this proposal.
The interim final rule also contains
language taken bom varioua documents
issued either jointly or by tlw EPA.
OSHA the U.S. Coast Guard, and (he
National Institute for Occupational
Safety end Health (NIOSH). and that
langua^ has also been osrt in
preparing thrs proposed rote.
OSHA has specificativ used the Joihtt

OS^EPA/U9CC/N16sH manual
entitled, *KX:cvpotionol Safety and
Health Guidance Manual for Hazardans
IVoste Site Actlvfties" (Preamble
Reference 6), as an outline in preparing
the interim rule and this proposal.Thta
manual was developed as a result of the
collaborative efforts of professionals

representing tbe four agencles.Tbese
professionals, who are knowtedlgcable
in hazardous waste operations. wx>rked
with over ItX) experts and orgaDizatioos
in the development of the criteria
contained in this manual The manual
was published in October 1QB5 and Is
public InTofmatlon. The manual ia a
guidance document for managers
responsible Tor occupational safety and
be^th programs at Inactive hazardous
waste sites. Tbe maoDal is intended lor
use by government otficials at aD levels
end contractors involved in hazardous
waste operations. The mamial provides
general guidance and It intended to be
used as a preliminary basis for
developing a specific health and safety
program for hazardous waste
operations. Further, the major subject
areas listed in aectixm 126(b) of SARA
are nearly identical to the major
chapters in the manual The language oT
the proposed rule also clarifies acme
confusioo ia the interim nde that OSHA
has identified stnoe the procnuigatioo of
the interim final rale. <

IL Summary and Explanation of the
Stamfarrd

Paragraph foi-^Scape, application^ tmd
defuHtaom

.  In paragraph (a)(1), Scape. OSHA
proposes to use the scope of the inlerxa
final rule for Hazardous Wasle
Operations and Emergency Hesponae as
pubLshed in the Federal Register on
' December 19, 29S6 (SI FR 45654) with
acme raodincalion. The scope of the
interim rule included the following.

fi) Hazardms jubvUnce reipaase
opefadofts uAder the Coffiprefaensive
Ehvironmental Response, CompensaUon. end
Liability Act of 1980 as amended (CERCLA).
including initial investigatkms vt CERCLA
sites before the presaoce er absence wi
hazardous aubstencei has been aaceriained-

fii) Major corrective aclions taken am ciewv
up operations under the Resource
Conserva6cm indRecoveiy Act of 1976 as
amended (RCRA);

(iii) OperatKmi mvoHing harardous waste
storage, disposal and treatmenl facilities
regulated under 40 CFR Parts 264 and 285
pursuaat So RCRA except for vznal! quantity
generators and those employers with less
than 90 days aooumolation of hazardoua
wastes as defined in 40 CFS 262.2^
fiv) Hazardous waste operations sites that

h8\e been designated for clean-up by slate or
local governmental tulhoriliei.snd
(t) Emergency respcmse operations for

releases or substantial threats of release* of
hazardous substances, and post-erne rgervry
response operations to such reteases at an
workpiaoes tecloding those oot defxz»ed a
paragraphs (ahlJIO Ihroagh Wflgiv).

OSHA te proposing 1o modify
paragraph ta](l) of the interim rule by
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moving the exception in paragraph .
(a)(l](iii] to paragraph (a)(2](iii) and by
editorially revising the structure and
text of the language of the interim rule
without changing the scope in the
proposal. The modincations to the text •.
are to organize the varioua . i .
•ubparagraphs on scope into proper
groups of coverage.
To further dar^ scope, non-

emergency response coverage has been
left in paragraph (a)(l] and emergency
response coverage has been given its
own paragraph in (a)(2). The scope for
emergency response has been darified
as well. The change makes clear that it
is employers whose employees have a
*^asonabte possibility** of engaging in
emergency response operations are
covered. Employers whose employees
would not have such a reasonable
possibility are not covered.

Who is Covered?

The scope of this rulemaking has been
a major issue during the development
and promulgation of the interim final
rule and this proposal. OSHA is
requesting speci^c comment on whether
our interpretation of scope is too broad
or too narrow.

The proposed standard would cover
the same three basic areas covered by

I the interim Rnal rule.
IL CERCLA Fadlities

For the purposes of this proposal
CERCLA sites include hazardous
substance response operations at sites
regulated under 40 CFR 300, Subpart F,
RCRA closure activities conducted
under 40 CFR 265, Subpart G, those sites
similar to CERCIA sites that have been
designated for dean-up by State or local
governments.

n. RCRA Facilities

I  OSHA would also continue to regulate
J RCRA treatment storage and disposal
(T/S/D) facilities. T/S/D facilities range
from the typical generator with a

{ hazardous waste storage area to the
j large, complex hazardous waste dump.
EPA estimates that approximately 80
percent of all generators also treat

I store, or dispose of their hazardous
j wastes and thereby qualify as a T/S/D
facility. Over 30,000 T/S/D facilities
notified EPA in 1980 that they would

I qualify for regulation under section 3004
of RCRA.
The term •T/S/D** is commonly used

to refer to the three different hazardous
n waste management activities that are

I regulated under RCRA section 3004, and
j which thus require a permit under RCRA
section 3005. For the purposes of this

^ rule treatment, storage, and disposal
I facilities are defined as follows: .

A Treatment fadlity** Involves any v".
place of employment where any method,
technique, or process, induding
neutralization, designed to change the
physical chemical or biological - — ' -
character or composition erf any
hazardous waste so as to recover energy
or material resources from the waste, or
so as to render such waste non-
hazardous, or less hazardous; safer to •
transport store or dispose of; or
amenable for recovery, amenable for
storage, or reduce in volume.^
The term ''storage fadlity** refers to

any place of employment used to bold
hazardous waste for a temporary period,
at the end of which the hazardous waste
is treated, disposed of, or stored
elsewhere.*
The term "disposal facility** refers to

any place of employment used for the
discharge, deposit injection, dumping,
spilling, leaking, or placing of any solid *
waste or hazaidous waste into or on any
land or water so that such solid waste or
hazardous waste or any constituent
thereof may enter the environment or be'
emitted into the air or discharge into any
water, including ground waters.*
The following T/S/D fadlities would

not be covered by this rulemaking;
1. Facibties that dispose of hazardous

waste by means of ocean disposal
pursuant to a permit issued under the -
Marine Protection, Research, and
Sanctuaries Act
2. The disp>osal of hazardous waste by

underground injection pursuant to a
permit issued under the Safe Drinking
Water Act underground injection control
program.

3. A publicly owned treatment work
(POTW) which treats or stores
hazardous wastes which are delivered
to the POTW by a transport vehide or
vessel or throu^ a pii;)e. •
4. T/S/D facilities which operate

under a state hazardous waste program
authorized pursuant to ROIA section
3006.

5. Fadlitiei authorized by a state to
manage industrial or munidpal solid
waste, if the only hazardous waste
bandied by such a facility is otherwise
excluded from regulation pursuant to the
special requirements for small
generators (See 40 CFR 261.5).
6. A facility which treats or stores

hazardous wastes that are subject to the
special requirement for hazardous
wastes which are used, reused, recyded
or reclaimed. Note, however, that as
provided by 40 CFR 281.6(b), a facility
must obtain a permit as a storage - *
facility if it stores "listed** hazardous

wastes, mixtures including e TIstecT
hazardous waste, or sludges, prior to
use, reuse, recycling, or reclaimation.
7. The accumulation of hazardous -

waste by generators for 90 days or less.
S. Farmers who dispose of waste

pesticides from their own use in
compliance with 40 CFR 282,51;
0. Owners or operators of a *totaHy

enclosed treatment facility.** A totally
enclosed treatment fadlity is one where
the treatment of hazardous waste which
is directly connected to an industrial
production process which is conducted
and operated in a manner which
prevents the release of any hazardous *
waste or any constituent thereof into the
environment during treatment An
example is a pipe in which waste add iS'
neutralized.
la Owners and operators of

elementary neutralization units and
waste-water treatment units.

11. Persons taking immediate action to
treat and contain spills. Note that after
immediate response activities are
completed, any hazardous waste spill
residue or debris fa subject to full
regulation.
12. Transporters storing manifested

wastes in approved containers at a
transfer fadlity for 10 days or less.
13. *rhe acts of adding absorbent

material to hazardous waste in a
container and adding hazardous waste
to absorbent material in a container, if -
the materials are added when wastes
are first placed in the container.**

m. Emergency Response ? .
This proposal would also continue to

cover emergency response to releases of
hazardous substances at all sites
including non-CERCLA and non-RCRA
sites. . .

OSHA believes that Congress
Intended the proposed rule to have such
coverage. This is indicated by the
language of SARA as well as the
legislative history. ,
The language of section 128(a)

mandates safety and health standards
for the protection of employees engaged
"in hazardous waste operations.** The
term ''hazardous waste operation** is not
limited in the legislation and a response
to spills of hazardous substance on the -
highway or from a railway tank car in -
oi^r to control and contain the - -s «.
hazardous substance (which has _
become a waste once it is not contained) '
is in the common.senae meaning a.
hazardous waste operation. , ' - -i

*rhis interpretation is reinforced by
the fact that SARA is a free-standing

* so CFR »aio(a).

•At
SO CFR 2AS.1(c|.aS41(c). oi amended 47 PR

•306(FtbnMry2S.10S2). .
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Statutory provisfon and not an •. • ' -
amendment to CERCLA.The dear •
Congressional intent then is to provkls
protection to employees whenever tibey
deal with hazardous wastes. >
In addition section 128{d)(4]

discussing ̂ ainir^ for smcrecncy *
response peraohiie) iitxUznUie va^^^«
broad term "hazardous emergency .
situation." Section 126 (g)(1) indicates
that training grants may be given
independently for emergency response
training separate from hazardous waste
removal training Section 126(b)(ll] also
indicates emergency response is an
independent concept separate from
hazardous waste removal operations.
For those and other reasons OSHA
believes section 126 is intended to cover
emergency response to hazardous
substances whether on a CERCLA or
RCRA site or elsewhere. However, the
darified language in the scope sections
makes it dear the only emplovers whose
employees have the reasonable
possibility of engaging in emergency
response are covered.
^ergency response employees who

respond or will respond to incidents
involving hazardous substances are
covered by this proposed rule to the
extent that they are exposed to
hazardous substances. State and local
pvernment employees in states that
nave agreements with OSHA under
section 18 of the OSH Act must be
regulated by state regulations at least as
effective as these to protect public
employees. Those state regulations must
be issued within six months of the date
of promulgation of any final rule
resulting from this nilemaking.

Municipal or other sanitary landfills
that handle domestic wastes would not
normally be regulated by this proposed
nilemaking Similarly, waste paper or
scrap metal operations would not
normally be regulated because of the
type of wastes they handle. However,
both t>'pes of operations could be
regulated if they have dean-ups for or
handle hazardous wastes meeting the
scope provisions of the standard.

Also, employees at hazardous waste
sites who will not be exposed to, or do
not have the potential to be exposed to,
hazardous substances are not covered
by this proposal. The provisions of these
regulations are designed to protect
employees who have exposures, and
would not be needed /or those
employees who do not
Operations %vith no exposure to

hazardous substances, I.e., road building
for site access, construction of or the
setting up of temporary facilities in the
dean zone, or the closure of a RCRA
site involving the building of a clay cap
over hazard wastes, are considered to

be construction activities covered by the
•tandards in 29 CFR Partl928.
The scope and application provisions

cairy out the intent of Congress and are
consistent with good occupational
safety and health policy, ̂ ployees
performing clean-up operations under
CERCLA, RCRA (oorrective actions) and
state or local government designated
sites—generallv those employees likely
to have the highest exposures to
hazardous substances over a longer -
period—would be covered by virtuaUy
all the provisions of this proposal
Employees exposed to hazardous
wastes in routine RCRA hazardous
waste operations, who are regularly
exposed to hazardous wastes but in a
more controlled environment would be
covered by the more limited
requirements of paragraphs (I) and (o) of
this proposal. Emergency response
workers, exposed usually for shortEriods to often unlcnown but possibly

{h levels of hazardous substances,
would have the specific provisions of
paragraph (1) directed towards this
situation. * •

How An They CovBndT
In paragraph (a)(3), Applicatioiu

OSHA proposes to designate the
specific requirements of the proposal
which apply or do not apply to &e work
activities covered by the proposed rule.
In paragraph (a)(3)(i) the employer
would have to comply with iht
standards in 29 CFR Parts 1910 and 1926,
as well as with the requirements
specifically covered in this proposed
nile. If there is a conflict or overlap, the
more protective provisions would apply.
Since this proposed rule does not cover
all of the hazards present at hazardous
waste operations, other OSHA
standards in Parts 1910 and 1926 would
apply. Other OSHA standards regulate
many other hazards, and OSHA wants
to make clear that the other standards
continue to apply. Also, hazardous
waste operators who are not within the
proposed scope of this standard would
continue to be regulated by the Parts
1910 and 1926 standards.
In paragraph (a)(3)(ii) OSHA proposes

that all paragraphs of this section except
paragraph (o) would apply to hazardous
wastes operations at CI^CLA sites, at
major corrective action at RCRA sites,
and at sites designated for clean-up by
state and local governments. This part
of the proposal has been taken directly
from the interim final rule.

In paragraph (a)(3)(iii), OSHA
proposes that the requirements set forth
in paragraph (o) of this section would
specirically apply only to the hazardous
waste operations at RCRA sites which
are involved in treatment storage.

disposal and handling of hazardous '
waste. The proposed limited exclusion •
of small quantity generators and less
than 90-day accumulators would
exclude from these regulations certain
operations, such as diy cleaners and gas
stations, which come within the purview
of RCRA, but are not hazardous waste
operators in the normal meaning of the
term. The exclusion would depend upon
the emploveris decision to provide or
not provide emergency response by
employees to releases of, or substantial
threats of releases of, hazardous
substance.
OSHA proposes to exempt totally

small quantity generators and less than
90 day accumulators from the rule if
they do not provide emergency response
by their employees to releases of, or
substantial threats of releases of,
hazardous substances. OSHA further
proposes to exempt small quantity
generators and less than 90 day
accumulators from all parts of the rule
except paragraph Q) when they do
provide emergency response by their
employees to releases of, or substantial
threats of releases of, hazardous
substances.
OSHA recogm'zes that many small

quantity generators and less than 90 day
accumulators consist of smaller
businesses with limited employee
populations (less than 10 employees).
Since most of these establishments rely
on the emergency response services of
local fire and rescue departments,
OSHA is providing relief from these
proposed standards when the employer
can show that employees will not be
exposed to hazardous substances as a
result of providing employee emergency
response. In cases where such
establishments do provide employee
emergency response, and thereby
expose employees to hazardous
substances, OSHA is proposing that
such employers meet the emergency
response requirements of paragraph (1)
of this proposed rule.
Without these exemptions, these

proposed regulations could be
interpreted to cover gas stations, dry
cleaners, and other small businesses
which temporarily store small quantities
of a hazardous waste. These businesses
are not engaged in hazardous waste
operations as that term is conceived of
normally. In addition, it is not believed
that Congress intended such businesses
to be covered. They do not present the
relatively high exposure to a number of
hazardous health risks to employees
that hazardous waste sites typically do.
The approximately 4.000 RCRA sites

where reasonably large quantities of
hazardous wastes are regularly handled.

1
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treated and stored would be covered by
the proposed nile. Hi)s reflects the *..
legislative intent, meets the normal
meaning of hazardous waste operations
and covers the type of safety and health
hazards that this regulation is designed
to control. This limited exclusion
reflects an exemption previously
contained in paragraph (a](l)(iii] of the
interim final rule.
In paragraph (a)(3)(iv) OSHA

proposes that the requirements set forth
in paragraph (I] of this section would
specifically apply to the work conducted
by emergency response personnel when
they respond to hazardous substance .
emergency incidents. Emergency
response personnel include non-
employees (i.e., firefighters, EMS
persormeL and police] as well as
employees.
OSHA requests comment on Its

approach to coverage and its
determination of which provisions apply
to various types of operations. It also
requests comment on whether other
operations should be and are intended
to be covered by Congress, and whether
specific operations should be exckided *
because of low exposures.
In paragraph (a)(4). DefiiuUona,

OSHA proposes to define various terms
used in this rulemaking. The deflnitiona
for hazardous substances and
hazardous wastes have been taken from
the U.S. Environmental Protection
Agency (EPA) and U.S. Department of
Transportation (DOT) regulations and
Include those used in the interim rule.
OSHA is proposing to modify some of
the definitions used in the interim rule
where some confusion occurred over the
meaning of some of the definitions used
in the interim rule. For example, the
definition for "emergency response" has
been modified to in^cate more clearly
the type of response that OSHA will he
regulating. The definition used in the
interim rule implied to many readers of
that rule that any response to incidental
spills would be considered emergency
response. The agency did not intend to
regulate employee response to
incidental spills that could be cleaned-
up or stabilized by the employees in the
immediate spill area without the need of
a coordinated spill-control response
from throughout the workplace Further,
the agency did not want to cover
releases of hazardous substances that
did not expose employees to exposures
of hazardous substances above the
established permissible exposure limits
of this rule
The term "established exposure

levels" is defined to indicate the levels
which, if exceeded for 30 or more days
per year, trigger medical surveillance of
the exposed employees. The term

includes not only OSHA establishad *
PELs, but also exposure limits suggested
by NIOSH and ACGIH. OSHA f^s that
it is appropriate to go beyouxK) the -
OSHA established PELs in triggering
medical surveillance because of the
broadly-worded language in aection
126(b)(3), which requires medical
surveillance for workers engaged in
bazardoui waste operations "which
would expose them to toxic
substances.**
The term "permissible exposure

limits" is defined as the inh^ation or
dermal permissible exposure limit
specified in 29 CFR Part IPKX Subpart Z.
These limits indicate the exposure levds
to be achieved by the hierarchy of
controls listed in paragraph (g)(lXi)*
Employers must set appropriate
exposure levels to determine PPE use for
suDitances listed by ACGIH and NIOSH
taking into account the levela
recommended by those organizationa.
The definition in the proposal haa

been changed from the interim rule.
Limits not set by OSHA, NIOSH and ,
ACGIH have been excluded. They
would not be generally known and
would not have the sanction of an
offidal organization. • •.
OSHA is also incorporating a

definition for "qualified individuaL** a
person who has qualifications by

- training and experience tor the task(s)
for which the izidividual is responsible.
That definition is rather general, but a
detailed requirement for each task
would lead to a lengthy and inflexible
regulation.
The use of other agency defmitions

has been proposed to assure consistency
and compatibility between this
proposea rule and the rules and
regulations of the EPA and DOT. The •
remaining definitions have been taken
for the most part from SARA, the four -
agency manual (Reference 6) or existing
OSHA standards.
OSHA requests comment on whether

its defmitions of hazardous waste,
health hazard and hazardous substance
are consistent with EPA and DOT
practice. OSHA requests comment on .
whether the term "established
permissible exposure limit" achieves Its
goals. . ; :

Parogroph C^}'-Generat RequiremenU
In paragraph (b)(lKi] OSHA is

proposing to require employers to • i
develop and implement a safety and -
health program for employees involved
in hazardous waste operations. The
proposed rule makes it clear that the
program is to be in writing. That was •
implicit in the interim rule. The program
needs to be in writing so that employers
and employees know clearly what to do

to handle hazardous substances. If it
were not in writing uncertainty could
lead to inpiry and overexposurea. *
Such programs are part of the

requirements mandated in section
126(b)(7) of SARA. Subpart C of 29 CFR
Part 1926 requires such a program in^
11926.20(b), and CPA Order 1440.2, on •
page 5, fimther requires training in
"safety plan development.** OSHA*s
experience also establishes that a safety
and health program is necessary to
protect employees so that hazards are
assessed and control programs are
systematically laid out. OSHA section
6(b) health standards require a
compliance plan to set forth a health
program to protect employees from
regulated hazards.
The proposed employer's safety and

health program would have to provide
for an organizational structure, a
comprehensive workplan, and a site-
apecific safety and health plan as
proposed in paragraph (bKl)(ii} through
(b)(l)(iv). The site-spedfic safety and -
health plan would have to address the
anticipated safety and health hazards of
•ach work operation or activity, and the
Bieans to eliminate the hazards or to
effectively control them to prevent
Injury or illness.
The site-spedfic safety and health

plan is necessary to help protect
employee safety and health. There are
many hazards'at a h'azardous waste '
operation which need to be determined
and addressed prior to the exposure ofY •
employees. The proposed plan provides, ̂
that this will be done in a systematic
manner so that hazards will not be
missed, and so that needed protective
action will not be overlooked. The
approach used has been adapted from
reference 6.
.  The general requirements found in
parapaph (b)(2] through (b)(13) of the
interim find rde would be eliminated
by this proposal. Those paragraphs of
the interim final rule merely directed the
reader to the appropriate paragraphs of
the interim final rule for the specific -
regulations on s topic. The paragraphs
of the interim final rule served only as
an index for the interim final rule and
OSHA does not believe such an index is
necessary for this proposal. Tbe duty
requirement for compliance with
specific requirements is implicit in the
paragraphs addressing a specific
hazard.

Paragraph (b)(2) would require that
site excavations shored or slopefd as
appropriate and the employers comply
with Subpart P of 29 CFTR Part 1926 for
site excavations created during initial
site preparation or during hazardous
waste operations. Tbe language of (b)(2)

n
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is the same as paragraph (b)(14) of the
interim rule. OSHA considers that those
provisions already apply, but they are
apedfinariy cross referenced because ,
they are particularly important since '
Significant excavation activity often
occurs on hazardous waste sites.

Paragraph (b)(3] Kvould Require. .
employers to notify contractors and '
sul^ontractors of the hazards identified
by the employer at hazardous waste
operations. The language of (b)0] is the
same as paragraph (b)(15) of the interim
rule. Sections 126(b)(2) and 126(e] of
SARA indicate Congress's spedfic
interest in protecting employees of
contractors, and in involving contractors
in the safe operation of hazardous waste
sites. This provision would assist the .
contractor in becoming aware of the
operational risks so that the contractor's
employees may be better protected.
Paragraph (ch^iU Chorocterization •
artd Analysis ^ ̂  . - _ . • .

The employer needs to know the
. hazards faced by employees in order to
. develop and implement effective control

measures. Site characterization provides
the information needed to identify site
hazards and to select employee
protection methods. The more accurate,
detailed, and comprehensive the
information available about a site, the •
more the protective measures can be
tailored to the actual hazards that the
employees may encounter. Congress
clearly intended that such a requirement
be included. Section 126(b)(1) of SARA

. provides that the proposal include -
"reouirements for a formal hazard
analysis of the site... Therefore.
OSIIA is proposing to use the language
from the interim rule as the language for
the proposed paragraph (c). •

It is important to recognize that site
characterization Is a continuous process.
At each phase of site characterization,
information is obtained and evaluated to
define the potential hazards of the site.
This assessment is to be used to develop
a safety and health plan for the next
phase of work. In addition to the formal
information gathering that takes place
during the phases of site
characterization described above, all
site personnel should be constantly alert
for new information about site '
conditions.

Paragraph (d/^ite Control
This paragraph would require the

employer to develop a site control
program, as part of the employers' site
safety and health plan, to minimize
potential contamination of employees.
This program would be a part of the
safety and health program required by
paragraph (b) Several items, such as

establishing work zones, need to be .'
considered so that employees know the

' hazards in different areas, aiKi this %viU
keep out of hazardous areas where their
presence is not required.

Site control Is especially important in
emergency situations. Paragraph (d)(2).
would describe the minimum basic
components of a program to control the
actiirilies and movements of employees
and equipment at a hazardous waste
aite.

The text proposed in this paragraph
has been adapted from the interim nile.
The need for site control is called for in
Item 9 of the EPA Order 1440.2. In
addition, Subpart C of 26 CFR Part 1926
provides for regular Inspection of Job
sites so hazards on the site can be
controlled. .

•  .- • * - f. •. .* :
Paragraph (e}^Tnuning • . -

Ihe proposed rule includes specific
provisions for initial and routine training
of employees before they would be
permitted to engage In hazardous waste
operations that could expose thpin to
safety and health hazards. Section
126(b)(2) of SARA requires initial and
routine training ta be included in the
proposal. The intent of the proposed
training provisions is to provide
employees with the knowledge and
skills necessary to perform hazardous
waste clean-up operations with minimal
risk to their safety and health.

The proposed requirements for
training in paragraph (c) address the
needs of employees who will be working
at CERCLA sites, certain RCRA sites, -
and sites designated for clean-up by
state or local governments.

The proposed provisions include a
minimum of 40 hours of initial
instruction off the site, and a minimum
of three days of actual field experience
under the direct supervision of a trained
and experienced supervisor, at the time
of job assignment. Congress has
specifically imposed these hour and day
requirements under section 126(d) of
SARA for the proposed final standard.
The proposed requirement is a one-time
effort by the employer for each
employee covered by this standard.
Employees do not need to be retrained
for 40 hours at each site at which they
work. Employees who have received the
required training at one site can use that
training to meet this requirement at
other sites even if it involves a different
employer.

There are often many hazards at a
waste site. The employee would be
trained to recognize the hazards and
appropriate work practices to minimize
those hazards. The employee would also
be well trained in the use of respirators
and other forms of personal protective

•quipment Without training, that
equipment may not be used effectively
and may not provide adequate . .
protection. An extensive training

'• program is necessary to assure that
employees can use personal protective
equipment effectively. The proposed *
.paragraph would specify the items
needed for effective training to avoid
hazards.

Managers and supervisors at the
waste site who are directly responsible
for hazardous waste site operations
would require the same training as that
of employees Under this proposal, and at
least eight additional hours of
specialized training on managing
hazardous waste operations. Since these
managers and supervisors are

. responsible for directing others, ft is
necessary to enhance their ability to
provide guidance and to make informed
decisions. Section 126(d)(2) of SARA -
provides that there shall be eight hours
of additional training for supervisors
nnd managers.

The provisions also propose that
. employees be retrained on an annual
basis on relevant matters such as review
t>f health hazards and the use of
personal protective equipment
Employees at hazardous waste
op>erations face serious health and
safety risks. Reminders are needed of
ibis and of work practices necessary to
, avoid hazards. Personal protective
equipment provides much of this
protection. If there is no retraining in the
use, care and maintenance of personal
protective equipment, such equipment is
unlikely to be properly utilized to

' provide adequate protection. The
proposal would provide eight hours of
annual retraining The EPA manual for
refresher training (item #10) requires
this amount of training.

In all areas of training, whether it be
for general site employees, supervisors
at the site, or for the use of specific
equipment, the level of training provided
shall be consistent with the worker's fob
function and responsibilities. Refresher
training shall be supplied to
reemphasize the initial training and to
update employees on any new policies
or procedures.

Section 126(d)(3) of SARA r^uires
that the proposal include provisions for
certification that an employee has
received the training required by the
standard. Section 126(d)(1) provides that
the proposal not require training for
employees who have already received
equivalent training. The proposed
standard has provisions to meet this
directive.

OSHA requests comment as to
whether this or a greater or lesser



29626 Federal Register / Vol. B2. No. 153 / Monday. August 10. 1967 t Proposed Rules

■mount of training is ■ppropriale for >
those operations.
Paragraph (f)—Medical $iuveil/a7>ce

The proposed rule Includes specific
provisions for baseline, periodic and
termination medical examination*.
Section 12fi(b](3] of SARA providea that
the proposal include requirements for
medical examinations of workers
engaged in hazardous waste operations.
In addition, the EPA manual referred to
in section 126(e) of SARA has more -
detailed requirements for initial or
baseline, periodic and termination
medical examinations. The clear
Congressional direction is to provide •
comprehensive medical surveillanceErograro for employees engaged in

azardous waste operations where H is
medically prudent

In paragraph (()(l)(i) OSHA proposes
that medical turveillance is to bs
provided to employees who have been
or are expected to be exposed to
hazardous substances or health hazards
above established permissible exposure
Lmits without regard to the csc of
respirators for 30 or more days in a U-
month period, or who wear respiraton
30 days during the year. These are the
employeee who will be at a greater
health risk, and employees who wear
respirators need to be examined to
determine whether they can safely do ao
ai a routine matter. Some dividing line
is needed, because employees who
might be present on a haz^ous waste
site only a few days a year, or worldng
in areas such as offices on the periphery
of the hazardous area where exposures
are low, would not have a special
requirement for medical surveillance a*
a result of their employment. Their likely
cumulative exposures to toxic chemicals
would be very low. probably not
significantly higher than the general
popuistion. The CA manual indicates
some dividing line is appropriate
because it directs medical aurveillanca
only for employees "routinely" exposed.

It is proposed in paragraph (f)(lMii)
that wearing respirators for any part of
each of 30 days would require medical
surveillance because such usage
indicates routine exposure to toxic
chemicals. There is no requirement that
there be 240 hours of respirator nae
before medical turveillance la required.
Similarly being exposed over
established safe levels to several
chemicals each for less than 30 days, but
totalling more than 30 days per year,
requires medical surveillance. Tliis
exposure indicates routine exposures to
hazardous substances and also
combinations of chemicals, and may
cause synergistic erfects creating greater

health hazards than expoeure to aa
iDdividual chemical.

For employees who may have been
txposed during an emergency incident
to hazardous substances at
concentrations above the permissible
•xposure limits without the necessary
personal protective equipment being
need, and for employees wbo arc injured
due to overexposure during an
amergency incident OSHA is proposing
in paragraph (f)(l)(ui) that a medical
examination or consultation be made
available by the employer to affected
employees for esch incident A
continued medical surveillance program
for these employees is not proposed to
be required unless they also are covered
under the provisions of paragraphs
(f][l}(i] and (n(l)(ii) as discussed above.

In paragraph (f)(2), OSHA is
proposing the frequencies for medical
examinations and consultationa to ba
provided to employeea.

OSHA's proposal would require aa
Initial or baseline medical examinaboD,
either prior (o the start-up date for
employees wbo are currently woriung at
hazardous waste sites or prior to initial
assignment to an area where medical
examinationa will be required. The -
purpose or the intent of baseline .
medical examinations is to take a
detailed medical history, and where
possible to develop a health baseline
prior to any exposures so as to be able
to evaluate changes which may be
connected to hazardous subslartce
exposures. In sdditioa the initial
examination would permit evaluation of
whether the employee can appropriately
wear a respirator, and wbetto tte
employee has preexisting conditiona
which would make exposure to
hazardous substances inappropriate. An
tnitial examination has be^ required by
other OSHA health standards, ar>d is
recommended in Reference B and
required by the EPA.

The periodic examinations are
required yearly. OSHA's experience in
other health standards has been that
this is an appropriate period, and It is
also recommended by Referenced
EPA's medical monitoring program
guidelines cross-referenced in the EPA
manual recommends baseline annual
rxaminatioD generally, as weU as ■
termination examination. It is
reasonable to determine periodically
whether exposures have induced
medical changes and to identify
conditions caused by chemicals at an
early stage to permit more effective
treatment In some circumstances, fte
physician may advise more frequent
examinations. OSHA requests comment
on whether yearly or another frequency

for periodic examinations is most
appropriate.

Examinatioru arc also to be provided
when the employee brings to the
employer's attention signs or symptoms
indicating possible overexposure to
hazardous substancez The employee is
to be trained in recognizing what
aymploms may indicate that the
employee has been exposed to a
hazardous substance. Examples of such
systems may be dizzirteas or rashes.'

.baminatioru are also required, when
medically appropriate, duriitg
emergencies when exposure to higher
levels Is possible. For example, a
nrinary pbenol test is appropriate for
employees exposed to high levels of
benzene.

Hnelly, employees who have been
required to have medical examinationa
must also be given an examination upon
termination of employment, or upon
reassignment to an area where medical
examinations are not required. Thie
examination it proposed to detect
cooditions whitdi have developed prior
to departure and is recommended by the
EPA program. The proposed provision
does not require a termination
examination if the employee has had an
examination within the prior six months.
Tne EPA guideline has that exception,
but qualifies it only if the employee has
had no significant exposures in the
interval OSHA requests comments on
the appropriate provisions for a
termination examination.

In paragraph (f)(3). OSHA would
establish the content of medical
examinations and consultations
provided to employees.

In situations where most of the
employees on the site have similar
exposures, the protocol may be similar
for at] employees. Where different
groups of employees on the site have
substantially different exposures,
several different protocols may be
appropriate for the site's workers
depending on exposurea.

There are ■ number of sources for
guidance on specific medical
examination protocols. Chapter S of
Reference 6 provides such guidance by
groups of chemicals likely to be present
on a site. It references other authorities.
The manual should be supplied to the
physician. It is also a basis for the
medical surveillance program required
by this paragraph. In addition, the EPA
medical monitoring program guidelines
nferenced by the EPA manual provides
guidance on specific protocols.

In paragraph (f)(4). OSHA proposes
that the medical examination would
have to be provided under the
supervision of ■ licensed physician. As
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provided by tectioD 6(bX7l of the OSH
Act the employer would have to pay
coft of the examination.In additioiu
provisions are proposed so that Ike
employee is nc4 discouraged from taUng
the examination. The axaminatkm
would have to be given at a reesonable
time and place. If given during regular
worlung hours, it is proposed that -
employees shaO receive their normal '•
pay for that time, if the examination la
given outside regular working boors. It Is
proposed that the employee ahmH be
paid regular wages for tte time spent •
•taking and waiting for the examination.

In paragraph (fR5). OSHA propotes
that die appropriate medical tests and
examinations depend on the substanoee
to which an employee Is exposed and to
whether or not the employee wears a
respirator. As employees on hazardous
waste sites may be exposed to
differing substances, the proposed
paragraph can not specincalty state the
required tests. Consequently the
proposal states that t^ employer
provide to the physician infonnation on
exposures, respirator use, and duties on
the site. The physician is them to
detennine the appropriate medical
aurveiilance protocol in terms of apedfic
tests and examinations. As s result of
the employer specifying duties, tke
physician can also ̂ dge whether the
employee can handle the physical
difficulty of (be work. OSHA requests
comment on whether it should i^ude
protocol for xnecbcal surveiUsnca, and tt
so what that protocol should be.

In paragraph (fK6) OSHA is proposing
that the physician make a report to the
employer medical oonditioni which
may make the employee at increased
risk to work at the site, and any
recommendations on b'mftations on use
of respirators and other PPE as a residt
of the medical conditions. This will
provide guidance for the safe
employment of the employee at the site.
Under the proposaL the physidan could
not reveal to the employer diagnoses or
conditions unrelated to employment, but
could inform the employee directly of
those conditions and any and aU
occupationally related conditions.
OSHA requests comment on whether
medical removal protective provisions
are medically necessary, feasible and
appropriate.
In paragraph (f)(7) OSHA would that

appropriate records be kept (o assist in '
future evaluation of the employee's
health. Secondarily, this information
may assist in research on occupational
related disease. It is proposed that
records should be kept pursuant to the
provisions of 29 CFR 1910 2a 1^
conskkration was given la that

* atandsrd to appropriate ittentioB
periodfl.
OSHA spedfioaTly requests comment

on whether these or o(her crileris are
the moat appropriate tor determining
whic^ employed should receive
medical aurveillanoe, taidngiiflo
account both medical and
administrative factoee.

Poroeroph (gJ-^JSnglneeripg Controh^
Work Procticeot aadPononolProlectirB

It is proposed that oiryooe eiiteilnga
hazardous waste site be protected
acainst potential hazards. The puipoae
of proposing engineering controls, work
practices, and personal protective
equipment (PPE) Is to shield or isolate
employees from the chemical, phyticaL
and biologic hazards that may be
encountered at a hazardous waste site.
Careful selection and use of appropriate

. engineering controls, work pfactioes,
and PPE should protect any employee
from health and other hazards, tnduding
hazards to the respiratory system, akin,
ayes, face, hands, feet, bead, t>ody, end
bearing.
Congress required in section 126(b) (4)

and (5) of SARA that the proposal have
provisions for the use of engineering
controls and personal protective
equipment Section 126(b)(6] states that
the proposal shall contain 'Vequirements
for maximum exposure limitstians to
workers engaged in hazardous waste
operations.*' In addition existing OSHA
regulations which apply In generelio
hazardous waste operat'ons, in 29 CFR
Part 1910, Subpart Z, require expoturea
to various toxic and hazardous
substances to be controlled widi
engineering controls if feasible,
otherwise with PPE.
Paragraph (g)Il) wouM carry over Ae

existing requirements of the interim nde.
It provides Aat toxic and hazardous
substances reaulated OSHA are to be
controlled to the permissible exposure
limit with engineering controls if
feasible. Jf such control is not feasible,
Ae exposure is (o be controlled wiA
PPE.

Paragraph (g)(2) would provide Aat to
achieve as appropriate established
exposures levels for substanoes not
regulated by OSHA A Subpart Z, the
employer may use an appropriate
combination of engineering controls,
work practices, and PPE.
OSHA believes Aat Ae approadi te

paragraph (g)(2) accurately reflects
Congress' guidance. OSHA requests
comment on wbeAer Ae approach it has
followed is appropriate for hazardous
waste operations and is protective of
workers, taking into account Aat in
aome circumstances engineering

controls are not available for Aose
operations, and also Ae large number of
chemicals which may be present at such
sites.

OSHA if currently considering
upgrading its respirator program
requirements and is reviewing its
current methods of compliance policy lo
determine if revision w^d be
appropriate. A proposed ride on
meAc^s of compb'ance is scheduled for
later In 1967. If as a result of this review
the general policy is modified, these
modificalions would also apply lo thii
standard.

Examples of engineering ooDtrols
which may be feasible are pressurized
cabs on materials handling equipment,
or preuurized control rooms in
materials handling areas. However, in
many cases personal protective
equipment will be the only feasible
means for providing protection to
employees engaged m hazardous waste
operations.

h is proposed that Ae selectian of
Eersonal protective equipment (PPE) be
ased on Ae information obtained

during Ae site characterization and
analysis, as is proposed by paragraph
(g)(3}(i} of Ail standard. Once an
estimate of the types of hazards and
Aeir potential concentration has been
obtained, Ae proper respirators and
protective cloAing can be selected
based on Ae perfonnanoe
characteristics of Ae PPE relative to the
aite hazards and work conAtions, as is
proposed by paragraph (g)(3)(ii} of the
standard. These requirements are
derived from Reference 6, and are also
supported by a NIOSH document
-Personal Protective Equipment for
Hazardous Materials Acidents: A
Selection Guide." These two documents
also support Ae proposals of paragraphs
(g}(3](iii] and (g)(3}(iv] which would
require positive pressure respirators
with escape provisions to be used A
IDLH atmospheres, and totally-
encapsulating chemical protective sutts
to be used where skm absorption of Ae
substance would result A an IDLH
situation.

Paragraph (g)(3)(v) would require that
Ae level of protection provided by PPE
selection be Acreased when adAtional
information onsite conditions show Aat
Acreased protection is necessary. The
purpose of Ais regulation is to assure
that employees do not become exposed
to levels of hazardous substances above
what is permitted after Aitial monitoring
has been completed. It is possible Aat
Acreased protection may become
necessary due to unexpected releases of
unknown substances or due to new
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information developed about the « .
substances being cleaned up.

Paragraph (g)(3)(vi) would require that
PPE be chosen to keep exposures at or
below established permissible exposure
limits. This is a restatement of
paragraph (g)(3](vi) of the interim rule.'
Proper respirator selection, as

proposed by this standard, involves
providing a sufficient protection factor .
through Uie type of respirator used,
respirator fitting, worksite conditions, .
and a respirator selection and use
program. Proper protective clothing
selection, es proposed by this standard,
involves choosing protective clothing
made of materials and construction *
which will prevent breakthrough of
hazardous substances by permeation
and penetration, or will reduce the level
of exposure to a safe level during the
employee's duration of contact
Information on the performance
characteristics of PPE is available from
MSHA/NIOSH certifications, test
reports and manufacturer's literature.
OSHA is proposing an Appendix B that
would provide non-mandatory
guidelines on classifying substance
hazards at four levels (A, B, C and D),
and on matching four levels of
appropriate protection provided by ' *
different protective ensembles. These -
guidelines may be used as a basis for *
protective clothing selection, and the
selection further refined when more *
information is obtained, as proposed in
paragraph (g)(3)(v) of the standard. (In
certain circumstances, this standard -
would specify the appropriate level of
protectiorL See paragraph (c)(4)(iii).)
Paragraph (g)(3)(vi) would cross- • • •
reference the existing requirements to
select and use PPE pursuant to the
requirements of 29 CFR1910, Subpart L

In paragraph (g)(4), OSHA proposes to
require totally-encapsulating suit
matenals used for Level A protection
(the highest level of protection) to
provide protection from the specific • •
hazards which have been identified as
requiring that level of protection. The
purpose of this proposal is to be certain
that the suit selected is comprised of *
materials which %vill provide the ^ »
necessary protection, since no one
material will provide protection from all
hazards. Paragraphs (g)(4](ii} and
(8)(4](iii) would require totally-
encapsulating suits to be capable of
maintaining positive air pressure to help
prevent inward leakage of hazardous
substances, and to be capable of
preventing inward gas leakage of more
than 0.5 percent. These proposals, which
are based on testing of totally- .. .
encapsulating suits, are included lo
establish a minimum level of suit. •

performance so diat their level of
protection can be quantified for proper
selection. OSHA is proposing in
Appendix A to list the example test
methods for totally-encapsulating .
chemical protective suits. OSHA
believes that e higher degree of leak
protection than 0.5 percent may be
appropriate if both practical suits and .
test methods exist to achieve and'
demonstrate greater levels of protection.
OSHA also believes that a qualitative
test method utilizing a non-hazardous
challenge agent or a quantitativa test
method for the suits would be . ̂
preferable. It requests comments on
these issues.
. In paragraph (g)(5), OSHA would ^
require a PPE program to be established
as part of the site safety and health
plan. This proposal is based upon
reference 6,29 OFR 1926.28, EPA manual
Items 4 and 7(g), and is included since

. PPE will be the only protection feasible
for employee protection, in most cases,. ̂
and because me amount of protection
afforded by PPE is dependent upon so >
many factors, such as selection, fit work
duration and conditions, and
decontamination. The PPE program
would be required to insure that the
level of protection afforded by PPE is ^
sufficient and continues to be sufficient
for employee safety during hazardous
waste operations. .. «

Paragraph (hJ-^onJtoring

' It is essential that employers be
provided with accurate information on •
employee exposures in order to ' !
implement the correct PPE, engineering '
controls, and work practices. Airborne -
contaminants can present a significant
threat to employee safety and health.
Thus, identification and quantification
of these contaminants through air
monitoring is an essential component of
a safety and health pro^am at a
hazardous waste site. Reliable
measurements of airborne contaminants
are useful for selecting personal
protective equipment, determining
whether engineering controls can
achieve permissible exposure limits and
which controls to use, delineating areas
where protection is needed, assessing .
the potential health effects of exposure,
and determining the need for specific
medical monitoring Section 126(b) of
SARA also mandates the inclusion of
the necessary monitoring and
assessment procedures Ln this proposed
rule. • - * •
In paragraph (h)(1), OSHA proposes to

require that air monitoring be used to
identify and quantify airborne levels of
hazardous substances. This language • r
has been taken from the interim final ,
nila.' • ̂ *j, k

b paragraph (h)(2), OSHA is
proposina to require monitoring for
airborne hazardous substances at
uncontrolled hazardous waste sites. The
Surpose is to detect IDLH conditions,
ammable conditions, or exposures to

hazardous substances. Over exposure
limits can be detected and controls can
be instituted or suitable PPE selected
and worn to protect employees from the
hazard. Representative initial
monitoring would be required for these
conditions. Subsequent monitoring
would be reauired whenever the
possibility of an EDLH or flammable
atmosphere has developed.
b paragraph (h)(3), OSHA proposes

that additional remonitoring is
necessary when, as a result of various
changes, increased exposures are
suspected. No specific interval of
monitoring is proposed because of the
variations present at each individual
work station. Monitoring would not be
required just because a condition
changes; it would be necessary only
when the change may lead to higher
exposures.

In paragraph (h)(4), OSHA proposes to
continue requiring personal monitoring
of high-risk employees as is contained in
paragraph (h)(4) of the interim final rule.
The language of the proposal differs
from that of the interim rule, however,
the requirement remains the same. A
note has also been proposed to clarify
the intent of the proposed requirement
The language of this paragraph was
adapted from reference 6.
Because of the large number of

substances which may be present at a
hazardous waste site, OSHA does not
believe it is possible to specify a
detailed monitoring protocol as it has
done in substance specific standards.
OSHA requests comment on whether
alternate monitoring provisions would
be more appropriate.

Paragraph (iy^nformational Programs

Congress provided in 1126(bK7) of
SARA that the proposal include an
••bforraational Program" to "inform
workers engaged in hazardous waste
operations of the nature and degree of
toxic exposure likely as a result of such
hazardous waste operation." Paragraph
(i) in the proposal is designed to carry
out this Congressional directive.
Paragraph (i) provides that employees,

contractors, and subcontractors (or their
representatives) be informed of the
hazardous substances health hazards
and other hazards to which they are
exposed.
Employees covered by this proposal

will normally be informed as part of
their initial and refresher training
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required by paragraph J[e}. Some of the
training time required is paragraph je]
can be allocatea to thli i^ormatioD so
that this provisicm does not increaae
training time over4hal which Congreta
has directed
Thii provitioD U intended to cover

employeei who are expoaed lo greater
hazards than the general employee
population. Conaequently a deAc In an
office on the periphery of a site who
does not enter the operationi part of a
site, and it exposed only to background
levels of hazardous substance, would
not be covered. Employees who
regularly enter the operations areas on
the site and are exposed to levels
significantly over background would be
covered.
The Information program should

concentrate on those substances wUdi
will create the greater risk to the
employee, either because of fiieir
hazardousness or because of the likely
higher degree of exposure, and for whiGh
precautions are most essential. For
example, a level of exposure not higher
than background to a general population
would not normally require notification.
Similarly a level of exposure above
background, but well below established
permissible exposure limits of
chemicals, would not require the
specific notification of this proviskm.
The identificatioD of exposure level

provisions are tied in with the
monitoring provision of the standard,
and do not create requirements to
monitor additional to those created
elsewhere in this proposed standard.
Similarly there is no requirement to
make risk estimates or to undertake
original research on the degree of risks.
The requirement is to infonn tbe
employee, contractor, or subcontractor
of estimafes in the literature or made by
authoritative oiganizations. As the
employers here are in the business of
handling hazardous wastes, they should
be familiar with this literature in order
to manage their operations properly.
Therefore extensive literature searches
should not be necessaiy.
OSHA requests comments on whether

these or other provisions of (he proposal
are a more efTective method than the
method used in the interim final rule lor
informing employees of the hazards they
face in a manner that concentratas on
the more important hazards and tbe
methods by which they can be
controUed. • . . :

Porograph QJ—Handling Drvmt and
Coniamen

!n paragraph til* OSHA is proposing
procedures for the handling of drums
and containers. The handling of drums
and containers at hazardous waste sites

poses one of the gr^tealdangertlo '
hazardous waste site exqployeea.
Hazards indude detonations, fires,
explosions, vapor generation, and
physical injury resulting from moving
heavy containers by hand and wockii^
around slacked dnuns, heavy
equipment and deteriorated dnima.
While these hazards are always present
proper work practices can minimize tbe
risks to site personnel Section 126(bJ(8J
of SARA diiects that the proposal
contain provisions on the handling and
storage of hazardous substances and
this paragraph addresses (hat concern.
Containers (less than 30 gallons] are

also handled during characterizatioit
removal of their contents and during
other operations. Many of the hazai^
encountered during the handling of
drums also occur during the handling df
f mailer containers. The relative size of a
smaller container when compared to the
size of s drum is no indication of tbe
degree of hazard posed by the container.
They both should be treated in
accordance with die level of hazard
posed by their contents not by their size.

. The language used in this paragraph
was adapted from Reference 0. .

Paragraph (kJ-^DeooniaminaUon

Section 128(b)(10) of SARA provides
that the OSHA proposal contain
requirements for decontamination
procedures. Decontamination is •
necessary practice to protect those
employees properly who may be
expos^ to hazardous substances.
Decontamination provisions protect an
employee from being exposed to
hazardous substances which might -
otherwise be on the employee*sPPE
when it is removed OSHA is propostng
that a decontamination plan Iw
developed and implemented before any
employees or equipment may enter
areas on site where potential exists for
exposure to bazardous substances.
As proposed in this standard

decontamination procedures and areas
muit be developed lo minimiae
hazardous exposures to employees
whose equipment and PPEare beiitg
decoDtaxninaled as well as to
employees who are assisting in tbe
decontamination of workers and
equipment These measures are
proposed since without proper
procedures and deoonlamination areas,
employees may be unknowingly .. . .
exposed to hazardous substances which
have contacted or otherwise adhered to
equipment and clothing. OSHA is also
proposing that all employees be .
decontaminated and that all clothing. _ • ̂
equipment and deconlamination fluids
afid equipment be decontaxnlnated or
disposed of before leaviz^ a ^

contaminated area. These provisions are
proposed so that contaminated persons
-end materials do not leave the
zone** and thereby expose other
employees and persons lo hazardous
•ubstanoes.

Decontamination methods and
cleaning fluids must be matched to the
particular hazardous substance at the
site in order for the decontamination
procedures to be effective in removing
the hazards from PPE and other
equipment. No one decontamination
fluid will be effective for all hazardous
substances. As proposed in this
standard, the decontamination program
must be effective and it nmst be
monitored by the site safety and health
supervisor to maintain its effectiveness.
These proposals are made so that
employees are not exposed to hazardous
substances by re-using PPE and other
equipment whidi are still Contaminated.

Effective employee decontamination
also requires clean change rooms and
•howert. There must be an area where
Ibe employees can remove the
contaminated work clothing and where
It will not contaminate the employees'
street clothing, in addition, the
employees must be able to shower after
removing contaminated work clothing
and then go into a clean area where the
employee can put on street clothing.
Paragraph (k] contains these
decontamination requirements.
Somewhat different provisicms are
required for sites of less than six-month
duration because more permanent
Cacibties are not as feasible for short-
term operations. The language used in
this paragraph was adapted from
reference A.

Paragraph (Ih-Emergency Response

Section 126(b)(ll) of SARA
•pecificaby provides that the proposal
contain 'Vequirements for emergency
response.** In addition, the EPA manual
under Items 4 and 9. and 29 CFR 192823
and 1926.24 require preparations and
planning for emergencies. Congress
made its intent clear that emergency
planning and response is an important
part of any employer*s safety and health
program, and directed that it is to be
adcfressed in the proposed rule.
The Congressional concerns on toxic

emergencies is discussed in Task Force
on Toxic Emergencies, Environmental
and Energy Study Conference Special
Report September 18,1986. This report
stresses the need for training of
emergency.response personnel as well
as emergency response planning and
related areas.

In paragraph (l)(l)(i}. Emergency
Response, CeneraL OSHA is proposing
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employers who are invblvcdih ^ '
)  /lergency response to hazardous waste
i_jcidcnt8 develop and Implement an
emergency response plan for V '
emergencies. l^ployerS would have to''

I  form all their employees about the " '
jiergency response plan. The plan • '
Would also have to be available for use ̂
prior to the start of work on the site. It
)ould have to be in writing and ' •

I  Vailable for inspection by employee!, *,
irieir representatives, and OSHA
personnel. OSHA proposes to exempt ';

(  npldyers from the rest of paragraph (1)
I  jthey provide an emergency action
g^ian in accordance with 29 CFR191038
that requires the total and immediate
;acuation of employees from the
lease site.

In paragraph mWl OSHA la •
proposing that the emergency res^nse

(^^an include the following elements: (1)
^cognition of emergencies: (2] methods
j procedures for alerting employcea
bnsite; (3) evacuation procedures and
routes to places of refuge or safe
tstances away from the danger area; (4)
eans and methods for emergency

medical treatment and first aid; (5) line -
of authority for employees; (8)
^contamination procedures: and (7) site

^  ̂ntrol means and methods for
«Valuating the plan.
Local fire departments, police

" epartments or emergency medical
srvices would also be required to have
emergency response plan. These

employees which may be called upon to
^ispond to hazardous substance
Imergency incidents involving a railroad

.  ink car, motor carrier tank truck or to a
plant location where they do not
'egularly work are considered involved

|i emergency response activities at
1  jther than hazardous waste clean-up
sites under this section. However, work
by maintenance or repair personnel who

!  ̂re called upon to replace a leaking
|alve or a section of pipe damaged by
an unexpected release, or to restore a
highway surface or railroad track bed
liat may have been damaged in an_
|ccident causing the release of a
.hazardous substance, are not considered
as being part of the "emergency

response" for the purpose of this
I  joposal. Such employees routinely

•^spond to accident sites to restore
equipment to a functional level after an
-accident has occurred. Typically the

^  jccident scene will have been declared
I  Jnon-hazardous" in regards to employee^
exposure to hazardous substances.
Should a health exposure exist, theae -

I Employees would be covered by
i  ̂ SHA's General Industry health ' * '
standards in Subpart Z. Safety hazards
related to their work would be covered

by the appropriate tart of Title
related to their work (Uh 1910,1926, , ,
•ic) :
The emergency resj^nse plan would '

have to include the incident command ..
airstem required in paragraph (l)(3) of
this section, OSHA believes that a ' '/
||eneric emergency response plan is
easlble for employers. . —
In paragraph (1H3). Emergency ;

response at hazardous waste cleanup
sites, OSHA Is proposing requirements
for emergency response at hazardous
waste clean-up sites. The title for this ]'
paragraph would be changed from the

"On-site emergency response**SB .
used in the interim rule to ̂ 'Emergency
response at hazardous waste cleaihup
Mites'* to clarify the intent of the type of .
response OSHA is proposing to cover in
this paragraph. Further the term "on-
iite" would be replaced with the phrase
**01 hazardous waste clean-up aits'* as
appropriate.
An employer's emergency response

personnel at hazardous waste clean-up
site operations must have the same •
basic training as for the other employees
involved in routine hazardous waste
clean-up operations plus the training
needed to develop and retain the ;
necessary skills for anticipated^ * *
emergency response activities. CERCLA
sites, major corrective actions at RCRA
sites, sites designated for clean-up by .
state and local governments and other
similar hazardous waste clean-up sites
require more training because there is
the possibility of uncontrolled hazards. '
Note.—Emergency reiponte personnel from

other placet of employment of different'
employers who respond to the site must
comply with the training requirements of
paragraph (1H3). - -

In paragraph n)(3k Emergency
response at other than hazardous waste *
clean-up sites, OSHA is proposing
requirements for emergency response at
other than hazardous waste clean-up
sites. The title for this paragraph would ̂
be changed frnm the title "Off-site / [
emergency response" ss used in the' ' ^
interim rule to "Emergency response at
other than hazardous waste clean-up
sites" X6 clarify the intent of the type of ,
response OSHA is proposing to cover
this paragraph. Further the term "off-
site" would be replaced with the phrase
"at other than hazardous waste clean-up
site" as appropriate.

Fire departments, emergency medical.
and frrst-aid squads, fire brigades, and '
other similar emergency response teams
would have to conduct monthly training;
sessions for their employees, except as
provided in 0)(3)(IKA)(J) and *
(l](3)(i)(A)(4). Regular training Is needed
•0 that the employees %vith

rMDonsibdlty for oontroUing, containing
,snJ extinguishing fires oT hazaidbui'
substances know^^ P^P^r techniques
and equipment lo use. "They must also *
know the appropriate PPE to use and j
how to wear it and how to coordinate ' ^
with fellow employees. Without this
knowledge their lives would be in .
leopardy. The training needs to bt
' cecurring because quick decisions will .
bav't io be made in the dangerous
amergeocies of chemical fires, acid
splUt. poisonous fumes, etc. where there
often not be time to consult manuals
and the information needs to be fresh
and accurate in the employees' minds.
Some changes have ̂ en made in the

proposal from the interim rule. The
interim rule required 24 hours of training
and monthly sessions. OSHA believes
that is s reasonable amount of training .
required and it is retained as an option
in the proposal
However, a prescription of a number

of hours does not necessarily indicate
prondency and employees could
develop proficiency in fewqr hours.
Therefore. OSHA is proposing an
altemativs. The alternative would
provide that employees be trained
sufficiently so that they demonstrate
competency in the relevant areas of
their duties. . - - . -

In addition, the interim rule clarifies
that training need be given only to those
employees who will engaged in
controlling toxic chemical fires and
containing spills. Employees who may
be first on the scene, but not expected to
engage in response activities, may be
trained only in hazard recognition if
they are instructed to call others to
control hazardous substance spills and
Bret. Employees for whom there is no-
reasonable possibility of making an
emergency response need not be trained
in m^ing such a response.

In addition, the proposal clarifies that
the intent of the training requirements is
to ensure that fully-trained personnel
are available to respond to hazardous
substance emergencies. Accordingly, ,
each individual emergency response
organization is not required to have a
fully-trained hazardous substance
response team if arrangements have
been made in advance to ensure that ,
such a team is available to respond in a
reasonable period if summoned. If any
emergency response organization
chooses to rely on an outside team for
hazardous substance emergencies, then
Iti members must be sufficiently trained
to recognize that an emergency situation
exists which requires the intervention of
the designated hazardous spill response
team and to know how the IplU
response team should be contacted. An
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example may be a metropolitan area in
which an emergency aplU team is . .available to respond imm^iately to
•pills anywhere within the area. In audi
a case, each emergency reaponse
organization in the area would not have
to train Individual member to the degree
•pecified in paragraph (l)(3)(i)(AMi) if
tlie membert knew when and how to
call in the designated spill retponaa

\

n

However, the employees fully trained
»ust ̂  suffldcnt to handle reasonable
j^sible emergency response situations.

•dditional requirements for
HAZMAT teams because they faca the
pealer hazards of stopping leaks of
hazardous chemicals.

It is noted that OSHA does not have
direct lurisdiction over state and ioral
government employees. OSHA state
plan states must regulate state and local
government employees in the state.
Stale and local government employeea
In non-OSHA etate plan atates be

section 128(f) of

Training sessions on activities such la
breathing apparatus use, hose handling
and preplanning may be used as training
subjects for the monthly sessions,
provided hazardous substance incident

,  operations are included in the
presentation, discussion or drill. It ia
proposed that these training sessions
and ̂ Is contain at least 24 hours of
training on an annual basis.

It is also proposed that an inddent
command system be established by
employers for the incidents that will be
under their control, and that the cystem
be interfaced with the other
organizations or agencies who may
respond to such an incident The
National Transportation Safety Board,
as a result of Its investigaUon of
hazardous materials incidents, has
consistently recommended that better
state and local emergency response
planning be done to reduce the lots of
life and properly, and that a system
using a command post and on-tcanc
commander be Implemented. (See
Special Investigation Report On-tcene
Coordination Among Agencies ot
Hazardous Moteriois Accidents, NTSB-
H2M-79-3. September 13,1979; and
Multiple Vehicle Collisions and Fire,
Coldecott Tunnel near Oakland,
Colifomio. NTSB/HAR-83/01. NaUonal
Transportation Safety Board,
Washington, DC, April 7,1982. for
further information.) OSHA is proposing
ttat where available, etate and local
district emergency response plans would
oe utilized in developing the incident
command system and the emergency
response plan to assure compatablbty

with the other emergency responding
•gendes or employers, . • TT -
fa paragraph (I)(4), Hazordoae ■ ■ .

notenals teams, OSHA is proposing to
squire employers, who utilize spedally
irtmed teams involved in intimate
contact with controlling or handling
bazardous aubitancea. to provide ^
•pedal training for the aflected
employees in such areas as care and use
of ̂emical protective clothings
techniques and procedures for stoppint
or controlling leaking containers, end
decontamination of dothing end
equipment after hazardous substance
inddenta. The employer would have to
Implement a medical aurveiliance
program in accordance with the '
proposed requiremenU of paragraph ff)
of this section. It should 1^ noted that
employees of employers covered by
paragraph (a)(2)(ii) already would :
revive these protections as a result of
other provisions in this proposal.
However. this paragraph does Jiot ,
require any employer to form or
organize a hazardous materials team. It
only applies when such a team has been
organized and utilized.
In paragraph 0)(5)(i). OSHA ia

proposing to require that employers who
be involved in cleaning up

hazardous waste after the emergency
response activities are conduded.
comply %vith the same requirements that
apply to others involved with hazardous
waste dean-up operations. These

waste dean-up operationa
wjU ̂  typically accomplished by
ipedal contractors, and not by those
agencies involved in responding to the
initial emergency inddent
Howev^, this paragraph does not

•pply to those employees who dean-up
• apill in their work area which did not
involve an emergency responac by the
fire brigade, fire department or aimilar
organizatiorL
After an emergency reiponae Incident

It brought under control on plant
property, and post-emergency dean-up
of hazardous materials begins.
paragraph (lK5)(ii) would pennit the
employer whose facility was affected by
tte incident to use plant employees to
decontaminate the workplace. Thia
provision has been addressed and
Mr^tfed in the past by specific OSHA
health standards such as 29 CFR
1910.1M7(h)(2)(i), 29 CFR 19101008fd)(2)
and others. The employees who may
take part in the clean-up would have to
have completed the full training program
required In 29 CFR 19101200, and the
respirator training required in 29 CHI "
1910.134 Emergency action plans would

provided in accordance with
I l»10.36(a). Any appropriate safety and
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health training required by the specific
laaka to be completed as part of flie
clean-up effort would also have to be
provided. Employers whose employees
will be performing post-emergency
cleaning of workplaces would be
exempt from paragraph (l)(5)(i) of this
section if they comply fully with
paragraph (l){6)(ii) of this secUon.
OSHA requests comment on whether

the proposals it has made and
distincUons it has drawn for emergency
nsponae are appropriate, or whether
unprovementa can be made.

Porpgraph (m)—Illumination •

In paragraph (m). Illumination, OSHA
la proposing to require certain minimum
illumination levels for work areas that
are occupied by employees. OSHA was

. mandated by SARA in section 128(e) to
include illumination requirementt in the
interim final rule published in December
1986. OSHA believes that the intent of
Congress is to provide coverage
ccmceming illumination, and has
therefore proposed to regulate It in this
proposed final standard. The provisions
come from OSHA'a construction
industry requirements for illumination at
construction aites issued at 29 CFR
1926.56. SARA calls upon OSHA to uae
the requires of Subpart C in Part 1926.
Subpart C references the requirements
of Subpart 0 which contains 11926 56.
OSHA request comment on whether
these or other provisions are more
appropriate for hazardous waste
operation!. :

Paragraph (nh-SanitoUon for
Temporary Worksites

In paragraph (n), SonitoUon for
temporary worksites. OSHA is
proposing minimum requirements for
potable and non-potable water iupplies,
toilet facilities, and other areas related
to sanitation at temporary workplaces.
OSfM was mandated by SARA in
section 126(e] to include sanitation
requirements in the interim final rule.
The provisions in this proposed
standard come from OSHA's
construction industry requirements for
sanitation at construction sites issued at
29 CFR 1926.51 with one addition SARA
calls upon OSHA to use the
requirements of Subpart C in Part 1926.
Subpart C references the requirements
of Subpart D which contains { 1926.51.
OSHA is proposing to expand the
referenced construction standard in thia
rulemaking with requirements for
showers and change rooms Regulation
of these facilities was not a part of the
interim final rule. The proposed addition
has been made to address the
installation and operation of employee
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I  lowers and change rooms at wofisitea
v^herc dean-up operations are expected
to take six months or more to complete.

^  1OSHA requests comment on whether
\  lese or other provisions are more
L^propriate for hazardous waste
operations.

raqroph fo}-^peration8 Conducted
^nder the Resource ConservaUon and

Recovery Act of1876 (RCRAJ

OSHA is proposing a separate
sragraph for operatioos conducted at
I'orksites involving hazardous waste

storage, disposal and treatment
operating under the Resource
^nservation and Recovery Act of VB?$
iCRA). This separate paragrafA of
requirements is appropdate bemuse
RCRA site operations (not including
laior corrective actions and their
^ciated hazards which are similar to

. JeRCLA sites, and are covered by tha
main part of the standard) gez>erally art
"different from the operations and
azards found on a CERCLA cleanmp

Jte. For example, RCRA sites that
would be covered by this paragraph

. i^nd for the most part to be fixed on-
dixxg operations involving the receiving*
|roces$ing, storage, treatment and
disposal of hazardous wastes or
substance from outside sourcas.
;£RCLA sites, on the other hand are
^mporary emergency ciean-ap / •
Jperations involving often undefined
and substantial quantities of hazardous
ubstances.

j Consequently hazards should be
setter controlled and more routine and
stable for the RCRA sites covered by
^^is paragraph, and therefore less
jxtensive requirements are appropriate.
J)SHA requests comment on whether
the provisions of paragraph (o) are
Appropriate for general RCRA sites.

I  In paragraph (p), S^ew technology
jrograms, OSHA proposes to addiess
new technology programs. New
technology programs are intended to
provide employees with means to
^come aware of new equipment '
processes, and procedures that may '
contribute to improving their safety and
|ealth on the jo^ Paragraph (b)(9) of
ARA also requires the agency to '
Jddress new technologv' pro^ams as
part of this proposaL

^11. References
1. Superfund AmerKlments and

Reauthonzation Act of tPBS (SARA),
J^b.L 99-499. '
I 2. Comprehensive Environmental
Response, Compensation and Liability
Act of 1980 (CERCLA or ''Superfund''),
Pub. L 96-5}a December 11.196a M ^
5tat. 2767. - * - . • . r .

. 9. ResourceConaervaHon and •
Recovery Act of 1976 (RCRA), Pub. L
•4-560, October 21.1976.90 Stat 2795.

6. "Health and Safety Requirementa
for Emplo)'ees Engaged in Field
Activities." Envirmmental Protection
Agency Order 1440.2, U.8.
Environmental Protection Agency. )uly
1Z1981.

6. Subparts C and D of 29 CFR Part
1926. .

•. "Occupational Safety and Health '
Guidance Manual for Hacardous Watte
Site Activities,** Occupational Safety
and Health Administration, - *
Environmental Protection Agency, U3.
Coast Guard, and National Institute for
Occupational Safety and Health. DHHS
(NIOSH) Publication Na 95-115,
October 1965. . - .. — ; -• v ' * '

; * ' .'r* "• ■
IV. Issues for Commanr '•

OSHA requests comments on all
issues raised by this proposal, including
the issues specincally raised Aroughout
the preamble. OSHA also requests
comment on the foRowii^ issues;
1. Ninety days after the promulgation

of the final OSHA regulations that resuh
from this notice of proposed nilemaking.
section 128 (f) of the Superfund
Amendment ax»d Reauthonzation Act oif
-1966 (SARA) requires the Administratof
of the Environmental Protection Agency
(EPA) to promulgate standards identical
to those promulgated by OSHA pursuant
to this rulemaking for employees of
State and local governments in each
state which does Dot have In effect an
approved State plan under section 18 of
the Occupational Safety and Health Act
of 1970. is to provide standards for
the health and safety protection of
employees engaged in hazardous waste '
operations. Does the requirement that
EPA apply identical standards to
employees of State and local '
govemmentt engaged in hazardous
waste operations raise any issues about
the substance of the standards that .
would not be raised by their application
to other workers? EPA will conduct its
own rulemaking to define those
employees to whom the standards wifl
•pply* *• '

2. OSHA has defined the tenn '
"established permissible exposure limit"
to cover the many hazardous substance
and health hazards possibly present in
hazardous waste operations. Is another
definition or term more appropriate and,
if so, how should it be defined? Should
several terms be used for different
purposes, such as site entry or guidance
on use of PPE? How should OSHA
determine safe levels of exp>osure for •*
unknown substances or mixtures of
substance? . * •.

9. In order to perform a Regdatorj '
Impact Analysis and a Regulatory
Feasibility Analysis for the final *
staiKlard. OSHA requests information
concerning the following general topics
The type, number, and characteristics of,
the contractors and other entities
Involved in hazardous waste operations;
the number of potentially affected
employees at hazardous waste
operations; the available fatality. in)uiy.
and ittiiess statistics associated with
hazardous waste operationr. current
industry practices in hazardous watte .
operations; the potential costs of
compliancr. and the potential economk
impact of the proposed standard upon •
the economy and upon small entities, fri
additioD to any other information that Is
supplied on th^ issues. OSHA is - • •
particularly interested in Information
concerning the specific questions found
in Issues 4 throu^ 19 OSHA already
has substantial information in these
areas, but more infonnation would be
helpful in improving the regulation and •
making more detailed estimates of
impacts.
9 What type of contractors and other

entitiet are involved In hazardous watte
operationsT How many are there? What
are their characteristics? What is the -
typical scale of dean-up operations?
Numerous local construction contractors'
may be emplcryed in clean-up activities
at uncontrolled hazardous waste sites. *
What are the characteristics of these * '
firms? Are they typical of construction
firms (particularly excavation
contractors) in general or not? Are those
contractors able to specialize in work at.
uncontrolled hazardous waste sites?
• 9 For mvcstigation ami clean-up of
uncontrolled hazardous waste sites, can
you estimate the split betvreen
government and privately funded dean-.
up work? Can you describe/estimate Ae
components of the privately funded
work between (1) private actions in
direct response to governmenl
enforoemerU efforts. (2) voluntary
private actions (apparently) preceding •
direct enforcement actions, (3) voluntary'
private actions in preparation for sale of
property, and (4) voluntary private -
actions without any encouragement
from enforcement or other external
factors? The government-funded woik at
uncontrolled hazardous waste sites may
continue for a decade or more. Can you *
estimate the duration of work in the
private sector? What are the differences,
if any, between clean-up project
characteristics of government sponsored "
activities and pnivate clients?
6. How often do emergency spills

occur at a clean-up site, and how often
do they occur off the site? How many of •
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Aete emer;gency ipillft are cleaned up
by private contractors? Are these
private contractors the same as those
contractors performing hazardous waste
clean-ups on hazardous waste clean-up
sites? How often are emergency spills
cleaned up by state and io^ ....
employees? How many fires oc^ that '
require state and local nrefighters to
enter a hazardous waste site?
-  Do industrial establishments with
industrial fire brigades generally ask
those brigades to respond to in-house
hazardous material spills or releases? If
not, who does respond? Are other
response groups designated? What
provisions do other establishments fi.e., '
those without brigades) make for

* responses to hazardous material sdIUs
or releases? * * \ *
8. How may private HAZMAT teams

(lesponse groups) are there? Are many
of the teams designated for responses
for several emergency networks (e-g., for
responding to CHEMNET emergendet.
Chlorine Institute emergendet and
othem]? How many HAZMAT -' : -
specialists, advisors or consultants, or
other groups are there that may respond
to incidents but who do not physically
get Involved in the response action?
9. How many employees are exposed

to hazardous substances during clean
ups at a typical CERCLA site, at a
t^p^l RCRA site: and at an emergency
•piir? What arc the typical hazardous
substances found at a CERCLA site and
at a RCRA site? AArTiat are the typical
exposure levels? How many average
daily hours of exposure to site hazards
would a typical employee face during
clean-up operations, and during final
site reclamation work? At how many
waste sites does the average employee
work during a yea'r? What are the
training and experience levels of these
employees? What is the labor turnover
rate? What percentage of these
employees have previously worked at
CERCLA or RCRA sites?

10. The proposed standard covert •
employers and employees engaged in
operations regulated under 40 CFR Parts '
264 and 265 pursuant to RCRA. Are
there othpr RCRA operations involving
hazardous waste handling covered by
other Parts in Title 40 of the Code of
Federal Regulations which OSHA
should include in the scope of this
standard? Arc there any other
paragraphs of this proposal not
specifically referenced in paragraph (o)
for applicability to RCRA sites that
should be made applicable to RCRA
sites? .... .
11. What are the current Industry

practices with respect to the provisions
in the proposed standard? What actions
would be necessary for compliance? /

Does the current degree of compliance
depend upon the ty^ of site? Are there
any provisions that would, in some
specific aituationa, be either
technologically or economically'
infeasible? What would those specific ^
situations be? .
12. How much training is bei^g *

provided for various tyi>ea of
employees? Who has provided this '
training? How often is training repeated?
Are truck drivers who haul tha . r
hazardous substance from the site :
trained and. if so, to what extent and by
whom? Are monthly drills or other
training provided for emeigenqy
' responders to tpilla?

13. What preparations ere made for
emergency situations that may arise at
CERCLA or RCRA hazardous waste
sites?
14. What are the typical practlcea •

concerning air monitoring? How
extensive is the information concerning
the specific hazardous substances at a -
CERCLA site and at a RCRA site? .
15. Do employees receive m^cal

exams prior to the first site assignment?
Are exit exams provided? Are medical
exams given annually? Are these exai^
givim to HAZMAT team members?
Which tests and analyses are included
in the medical exam?
16. Is personal protective equipment

used in accordance with the proposed
standard? If not why not? Is a self-
contained breathing apparatus worn at
all limes during emergencies with
hazardous substances? If not what
types of instances might not require
their use?
17. What sources of fatality. Illness, or

Wury statistics are available for
bazardout waste operations? What are
the causes of these fatalities and
injuries? ̂ at types of site '
characteristics or employee actions have
contributed to fatalities and injuries?
Are there specific cases of acute or
chronic illnesses occurring to employees
performing hazardous waste operations?
Would sj>ecific provisions in the
proposed standard have prevented these
cases? Which provisions?
18. What would be the unit costs of

complying with each of the provisions
for which there is current non-
compliance? What would he the annual
costi by provision and by site? What
would be the capital costs? What would
be the one-time expenditures? What
would be the typical total, annual and
capital costs of compliance for a
contractor? What would be the typical
^ceipts, profits, and investment of these
firms? To what extent would this cost of
compliance be passed onto the price of
the clean-up operation? What wogld be
the typical impact of compliance upon

the price charged to clean-up of a
CERCLA file, a RCRA aite, and a
}>rivate aite? Would small entities be
aced with an adverse impact that
would be significantly greater than the
adverse impact faced by the larger
entities? if ao, what particular proviaiona
would cause this impact?
19. OSHA is proposing certain training

requirements for employees who are
exacted to work with hazardoui
•ubstancea. The Agency proposes to
require certification to ahow that
trairung has been completed. Should it.
aet criteria for the persons doing the
training? Is the requirement of a %vrltten
certification upon completion of training
given to the employee aufficien! to show
that training has been completed? With
regard to the various training
requiremenU in the standard, should
OSHA require specific training courses
or cumculum? What should a training
certification include? If the employer ia
allowed to certify that an employee has
been trained, what format should this
certification follow?
20. In the issue of medical surveillance

and the surveillance records necessary
to show employee exposures, how
should OSHA provide for records
transfer when an employee moves from
one job site to another job aite, or from
one employer to another employer?
21. Test methods for evaluating the

perfomance of totally-encapsulating
chemical protective suits are included in
Appendix A of this standard. A pressure
test usir^ compressed air and a
qualitative leak test using vapors from
concentrated aqueous ammonia are
included. Are these test methods
adequate for ensuring the integrity of
totally-encapsulating chemical
protective suits? Are other test methods
available which would be more
tuitable? Is there a danger to employees
from the use of such a volume of
concentrated aqueous ammonia?

22. The standard and appendices do
not contain any test methods for other
chemical protective clothing such as
overalls, ̂ emical-splash suits and
chemical-resistant gloves. Are there any
tests methods available which evaluate
the performance of these types of
protective clothing and gloves as they
would perform when worn? Is there a
need to include test methods for
chemical protective clothing and gloves?
23. The standard requires that clothing

and equipment leaving a contaminated
area be appropriately disposed of or
decontaminated. What methods are
available to evaluate the effectiveness
of decontamination procedures? What
methods are available to determine
when decontaminated clothing and
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equipment are aafe to reuse? What
,  I guidelmei or procedures are availahte to

^ensure proper disposal of oonlanioalad.
clothing and equipment? .
)  24. The practical health benefit of
: annual medical examinations for
workers In hazardous waste operations '
may be, however, uncertain. Hazardous

^ waste operations often involve exposure
> to numerous chemicals some of wnich
may be unknown, to which workers may
be exposed once, intermittently, or

^  regularly. Consequently, it may not be
j possible to determine In advance what

V J particular biological markers are
relevant in determining over-exposure

_ which medical tests should be
}^cx>nducted; or even if the seme medical
tests should be conducted with each
yearly examination. One consequence of
this uncertainty may be over-testings
the application of a battery of medical
) tests simply in order to cover the biB
' spectrum of possibilities. Such testing '
would be costly and In some
circumstances of limited health benefit
and would not assure the worker that
] health effects have not occurred at a

result of over-exposure. Tliis situation
^  differs from that in most other activities
:  ; regulated by OSHA. in which specific

i exposures have been identified and
"  apecific tests can be conducted to -

determine if workers have been over-
! exposed.

Since, in some drcumstances. it may
-  ̂ not be possible to determine in advance

what doctors should look for in workers
^ \ engaged In hazardous waste operationa.

it may be more useful to follow tbe
initial or baseline exam with periodic
examinations of those workers who
show symptoms indicating sensitivity or
possible over-exposure to hazardous
substances. FoUow-up exams would
occur at intervals recommended by the
physician. The eff^tiveness of this
approach in identif>'iDg workers in need

' of medical surveillance would be
enhanced by worker training on
recognition of symptoms indicating

1  ̂ possible over-exposures. OSHA solidta
comments on the ap>propriateness and

. I efiectiveness of this alternative to -
annual medical examinatioQa.

> V. Regulatory Impact Analysis,
I Regulatory Flexibility Analysis and
~ Envlronineotal Impact Assessment

^  Introducthn Executive Order 12291
I {46 PR 13197, Febniary 19,1981) requires

;  i that a regulatory impact analysis be -
conduct^ for any fule having izia}or
economic consequences for the national
economy, individual Industries.

, geographical regions, or levels of
^ government. In addition, the Regulatory

Flexibility Act of 1980 (Pub. L 96-353, 94
^ ^ StaL 1164 [5 U.S.C 601 el soq-l) requiraa

the Occspatlonal Safety and Health i. "
Administration (OSHA] to detennine •
whether a proposed regulation will have
a aigniflcant econonaic impact oa a '" *
substantial number of small entitiec, and
the National Environmental Policy Act
(NEPA) of 1969 (42 U.S.C 4321 et 9eq.\
requires the SMncy to aaseaa tbe
environmenlaJ conaequencet of
regulatory actions. " >• v-yv"**
In order to comply with tbeaa

requiremeDts. OSHA has prepared a. * '
Preliminary Regulatory Impa^ arul *
Regulatory Flexibility Analysis (PRIA) *'
for the proposed hazardous waste
operations and emergency response
standard. This analysis Includes e
profile of the indostries that would be - '
effected, the estimated number of * '
employees who would be et risk froo
occupational exposures to hazardous
wastes, technological feasibility, costs,
berwfits, and an overall economic •
impact of the proposed standard. Ibe '
PRIA it available in the OSHA Docket
Office.
Dato Sources, The primary aoorcea of

information for this analysis are an
April 1986 report by The Eastern
Research Group (ERC) entitled. '
''Preparation of Data to Support A
Regulatory Analysis and Environmental
Assessment of the Proposed Standard
for Working at Hazardous Waste Sites."
Most of the infarmation contained in
this report was gathered from
Environmental ̂ otectlon Agency
sources, industry sources, experts in the
area of hazardous waste managemeDt,
etc. OSHA welcomes additional
comments and all inlormatioD supplied
win be carefully reviewed and
evaluated for incorporation into tha
Regulatory Impact Analysis (RIA) tbsi
will accompany' the final rule.
Industry Profile, The propoaed

atandard would affect about 20.000 *
uncontrolled hazardous waste sites. -
shout 4,000 hazardous waste operaboBS
conducted under the Resource
Conservation and Recovery Act (RCRA)
of 1976. about 13,600 spills of hazardous
materials that occur annually outside s
fixed facility, and about 11,000 spills of
hazardous materials that annually occur
inside a fixed facility. The firms that
would be affected by this proposed
standard are as follows: about 100
contractors that perform hazardous
waste cleanups; about 50 engineering or
technical services firms that perfonm •
hazardous waste preliminary
assessments or site investigatioiu and

)  remedial investigations or feasibtlitjr
studies for haza^ous watte site '
cleanups; about 300 RCRA-regulated
coimnercial trealmeot. storage and

.  disposal facilities; about 3,700 RCRA-

regulated fecHlttes that are operated by' /
a hazardous waste generator about
28,000 fire departments; about 750 •
^vale hazardous materials (HAZKMT) \
response teamr. and about 22.000 f
mamifscturers that use in-house
personnel who respond to emergency

' spills of hazardous material wit^ ̂e
fsdHty.:' „ t V -..

•  . Population Qt Risk. As many as *
.1,191.950 employees may be at risk from
axposure to hazardous waste. Of these
1,191.650 employees, about 12.100 are .
employed at government-mandated ; .
uncontrolled hazardous waste site
cleanups, about 52.700 are employed at
RCRA-regttlated facilities, about 944300
are firefi^ters. about 7300 are private
' HA2MAT members, and about 17&000 .

art membos of industrial fire brigades.
that provide In-plant emergency . • . -
. res(>ocises to ba^rdous materi^ sptlb.
Most of these employees, however, do .
not work fulMime around hazardoos
waste. In fact neariy ail of the 1,120300 •

' 'firefighters and industrial fire brigade
personnel who are at risk are aonuafiy
exposed to hazardoet materials for only
a few hours. Virtually all of the public
firefighters will be directiy regulated by
either individual state OSHA standards
or the U3. EPA standard.

Feosibitfty. The proposed ttandaid
does not require Ae use of arty large- ^
scale capital equipment Aat is not
currently used in normal work
operations. In addition, eadi proposed
provision requires equipment and work
practices Aat are currently available. ■

■  TTiut, OSHA has preliminarily
determined Aat the proposed standard
is technologically feasible.

Benefits, Numerous case studies
.  indicate that exposures to hazardous

waste cause adverse health
consequences. Compliance wiA the
proposed standard. Aerefore, would
prevent employee fatalities and illnesses
resulting from Aese acute and chronic
exposures. OSHA has not quantified the
expected reduction in the number of
Aese occupational fatalities and

- illnesses b^ause time was not sofficieAt
to cooduct field data collections on
current and future exposures to
hazardous waste. Tbe probability Aat a
significant number of excess fat^'ties
snd illnesses will occur in tbe absence
of a proposed standard was desrly

-  recognized by Congress in Kt mandate
to OSHA to'promulgate a standard
wiAin one year from tbe date Aal tte

- Superfund Amendments and
" Regulations Act (SARA) became few, •

- CorepUaiKe wi A Ae propoaed stiDdsrd
• will reduce the number erf these

fatalities sod injurias by redudng. .' -
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employee expoeam to bflEmkae
waste. . ,

Cost of Comptkmce. OSHA Iws end
ciBTent woTi practices as its baseline
for estimating fi>e cost of fall cciiiipliance
wHb the proposed standaid. This
estimated cost does sot tocdude snjr colt

that is nrresdjr being fsourrad by
enployenaspartofthelraaeib -
Fecbces because those woA prsetioee.
end therefore those costs, ssvuld
oontiave whether ornet the proposed
standard were promslgattoA

Torei. ASNOeL OOST OF COMPUtoCE fOR THE PlBO«*e> STAtoMWO
leeedoNats)
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(Indri^.

SCBA
Emeigeecy Reipoi*
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Emefgenqr Plan
Rehearsal.

OparaUng Proceduraa.
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«LI57

%a20
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Soiree. US Department of L^or.
report II. Appenckx Cl

Plre

t24j059
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24.0S2
6.667

^.250
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«76
flJ200

0101
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1.463
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0-317
XSZT
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01753
<L065
#155
#005

XtOi

71

02526)

!=i
10.526
O.S29
4J7f

0.064

1JB40
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Total

t-B06
1#611

<53 089
<17 500)

71.482
11.890

4.682

#^tS

.  1#20

#426

0.044
7.271

11356

i-466

146.472

OSrtA, Office of Ragulatofy AnaVeia. ai denved tern ERG

As aeen te TaWe A, OSHAliat
eitimeted that the total annoetized
incremental coal of full oompLance wifli
the proposed standard wouW be ab^
$148 472 milliofi. of whfch $26 152 mfllion
would be sperrt by contra dors-on
govemment-mandated emcorrtrotied
hazardoirt waste site cTearHsps. $22,718
million wouW be apent by operators on
RCRA-regulsted fs^ity deanups end
operations, $50 714 mflhon wooM be
•pent by fire departments. $3 101 million
wauld te spent by private HAZMAT
leama, and $34,767 mittion wovld be
apent by indDstrial fjce brigadee.
Although OSHA'a proposed stendanl

does not directiy cover slate local
govenunent ernployees.SARA requires
that the US. EPA adopt the standard lo
cover stale and k>ca] govensBesi
employees bi noa-alate plan states, *nd
the Act requires (bat state plan
stales adopt a comparBble standard lo
cover state and local govemmeBt
employees. Thus, virtuallj' ali of tbe
$56,714 millioi} cost lo fire departmejitB

will be directiy mandated by tHber Ibe
individual autes or (be US. EPA.
. The provifioB ivith the iargeat
cost of compliance is the employee
training provision ($71,482 million},
followed by the medical surveillance
ptovisloD ($16 611 mill) on}, the provision
requiring the d^ropfammpyf^p^f
personnel and equipment (S11S90
million}, and the provision governing &e
use of totally encapsulatii^ chemical
protective rTBCPJ suiU ($11,355 mlflion).
Economic Impacts. Most of the

incremental cost oT compliance will be
paid by the govemmenl or the private
firm responsible for the hazardouf
waste deanop end OSHA has
calculated that ft is economically
feasible for every affected industry or
group to comply with Ae proposed
standard. There may be an impact upon
•ome labor markets as a consequence of
Ae proposed provision Aatonly
iuffkriently experienced eroployeef. or
employees certified to have reoefved %
week's training at as appropriate

training facffity, wfH be allowed to work
on hazardous waste site. This proposed
provision would effecthrely cartai! Ae
current practice of esing hcA

. oubcontractora to provide shoTt-term
employees for haz^ous waste she
cleanups end limit Ae number ef
employees eligible to work at hazardous
waste sites. This, te him, may increase
future wage rates and Ae cost off
hazardous waste tile deamrpa.

RegulQloiy Flexibility AnafyMis

Pursuant to thePegulatoiy FtedbHlty
Act of 1960, Ae Assistant Secretary has
preliminary assessed Ae expected
impacts of the proposed stan^rd on
small entities Based on the availabie
information, OSHA has determined that
Ae proposed standard may have some
impact upon some small entities. The
cost of training an employee for five
days prior lo working at a hazardous
waste site deanup would substantiaUy
reduce Ae use of subcontractor labor on
a one-time basis. Thus, some local
ssbcoDtradort face a poteBtial
reduclioo in hazardous waste site
clemni^ work. The majority of this
aubcoDtraded work arili probably be
performed by those subcmtractors who
concentrate upon A&s type of worL
Subcontractors who have pesformed
cleuxup work but who do not elect lo
train employees needed to qualify ior
futiffe work uriU probably be exclud^
from working m this maiket OSHA
does not have informs tion oonoeming
Ae importMoe of Ais potential loss of
future busAess for scow local
subcontractors. Therefore, OSHA is
soliciting information on this issue and
acy comments received will be carefully
reviewed and evaluated for
incozporation into Ae RIA Aet wiH
accompany Ae final rale.

£>7 vironmeniaJ Impact Assessment^
Findir^g of No Si^ipcant Impact

.  OSHA has revSewed the ioteriin final
and proposed standards for hazardous
waste operations and emergency
response and bat concluded Aat no
significsDt ehviroomenta! impacts ere
likely lo result from Ae proirmlgation of
Aese regulations OSHA reserves Ae
right to perform additional
eovironmental analyses Aat may be
appropriate as a re^t of information
and comments received in response to
Ais Notice.

In OSHA'f December 19,1966, mterim
final rule for the protection of workers
engaged in hazardous waste and
emergency response operations,
information was solicited from Ac
public on various issues, indtidmg
poisAIe environmental iaspacts on Ae
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Tgulation. To date, no commenti have
been received on the queition of
environmental impact. On the basil of
he review detailed below, and in
tccordance with the requirements of the
<VationsI Environments! Policy Act
(NEPA) of 1969 [42 U.S C. 4321. et leq ],
the Council on ̂ vironmental Quality
'CEQ) NEPA regulations (40 CFR Part
iSOO. et seq ], and the Department of
Labor's implementing regulations for
NEPA compliance (29 Part 11), the
Assistant ̂ cretary has detenninc^ that
he proposed rule ̂ 11 not have ■
significant impact on the extama]
environment

The preceding description of the
proposed standard and its supporting
rationale, together with the following
discussion, constitute OSHA'a
mvironmental assessment and finding
>f no significant impact
In most OSHA regulatory actions, two

environments may be affected: (1) the
workplace environment and (2) the
general human environment external to
^e workplace, including impacts on air .
and water pollution, solid waste, and
nergy and land use. The proposal for
azardous waste operations, however, is
_nique in that it focuses on the external
environmant because during these
iperations, the workplace and tha
!xlemal environment are usually one
tnd the same. The proposed rule is also
unusual in that it is the Hrst regulation
since the passage of the Occupational
Safety and Health Act of 1070 (the Act)
to be mandated specifically by Congress
under Section 126 of the Superfund
Amendments and Re authorization Act
of 1986 (SARA). As indicated in earlier
sections of this Notice, the provisions of
Section 126 detail those protection that
OSHA must include for workers at
hazardous waste and emergency
response operations. For example.
Section 126 requires that provisions for
site analysis, training, and medical
lurveillance. among other, be included
in the proposed rule. In addition, there is
a wide range of CSHA, EPA, and other
standards that already apply to some
activities that occur at hazardous waste
iltes and during emergency response
operations. For example, there are '
existing OSHA standards that cover
construction activities, onsite machinery
ind equipment, selection and use of
ptersons protective equipment, handling
of toxic and explosive materials, and
general environmental and safety issues
such as walking-working surfaces, noise,
and illumination. Moreover, the interim
final and proposed rules, in many
instances, either reflect OSHA
regulations, procedures adopted by
other federal agencies (e.g., EIPA), or

practices that are commonly used by - •
those knowledgable in hazardous waste
and emergency response operations. To
Uiustrate, Subsection (j)(e) of the
proposed standard requires special -
controls for handling laboratory waste
Kcks, and these controls have already
come accepted practice during such

operations. To the extent that existing
standards, rules, or standard operating
procedures are incorporated into this __
rule, no significant change in the
environment is anticipated.
As the interim Rnal and proposed

rules largely follow current operating
practices, and the technology is
available to implement the OSHA
provisioru, compliance is not
anticipated to be a difficulty. For .
example, section (c}(4](iii) of the interim
final rule proposes that if preliminary
site evaluation cannot identify haza^s
or suspected hazards at the site, a Level
B ensemble of personal protective
equipment shall be used and direct-
reading instruments shall also be
carried. OSHA analysis indicates that
these procedures are already accepted
Industry practice.
Potential Positive Environmental

Effects. While OSHA does not
anticipate any significant enviroiunental
effects as a result of this proposal, there
la a potential for some beneficial
Impacts. In general, the work practices
end procedures requirements of the
proposal improve worker e^ectiveness
and reduce the Incidence of employee
injury. Their Indirect result should be to
reduce the likelihood of environment^]
releases of hazardous materials.
(Virtually all provisions of the proposed
standard can be categorized in this
manner, because once they are
implemented, they will have a positive -
influence on worker safety and
performance.) Because these
requirements also provide guidance for
routine reactions to situations

encountered in emergencies, they may
help to reduce the severity of such
emergencies. Additional potentially
positive impacts might be categorized as
follows: (1) Direct benefits associated
with reduced incidences in, or the
severity oL the release of hazardous
materials, and (2) indirect benehts
associated with the improved flow of
information and increased worker .

awareness of hazardous materials or
with improved worker preparedness
(either for normal site operations or for
unexpected accidents). The following
discussion highlights those provisions
with potentially beneficial
environmental effects. ■ : . - * .

Paragraph (h)—Monitoring • - • >

The requirements of this provision
will Increase the amount of monitoring
for airborne hazardous substances at
uncontrolled hazardous waste sites. In
some cases, hazardous materials will be
detecteiL and steps will be taken to
more quickly control the release to the
atmosphere, thereby providing an
•nviroiusental benefiL

Paragraph (ff—Handling Drums and
Containers

A number of specific requirements of
this paragraph will result in potentially
positive environmental impacts.
Relevant subsections include those for
inspecting drums and containers:
making salvage drums or absorbents
available; initiating a spill containment
program: emptying unsound drums and -
containers, requiring ground penetrating
radar, and decontamination procedures.
These are discussed briefly in the
following sections. . «

Inspection of drums/containers before
moving l(j)(l}(ii)]. This section would
require that drums and containers be
Inspected for their integrity prior to
handling and moving Under current
practices at hazardous waste clean-up
sites, drums and containers are often -
handled with mechanized equipment
(e.g., a barrel grapple on a backhoe arm)
before being inspected: if unsound
drums rupture or leak, any soil
contaminated by the rupture or leak is
removed for disposal upon completion
of drum handling operations. The
proposed provision will, through worker
awareness, increase the probability of
■verting ruptures and leakage. In
addition, any hazardous materials in
containers that cannot be moved
without rupturing will have to be
transferred to safe containers (as
required in (j)(l)(vii)), with obvious
positive environmental effect. These
procedures should reduce the volume of
contaminated soil requiring disposal: . ,
they should also lower the possibility
that leachate or runoff will carry
contaminants offsite. This requirement
does not have an impact on emergency
response actions because the routines
outlined are already standard
procedure.

Availability ofsalvage drums/
absorbents [(i)(l)(vi)f. This provision
specifies that salvage drums or
containers as well as suitable amounts
of proper absorbent be kept available
for use in areas where spills. leaks, or
ruptures might occur. This requirement
will result in increased availability of
salvage drums and spill absorbents at

.uncontrolled hazardous waste sites and
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in emergency resfKmse ultue^'ons Where
spills arc imminent, thereby reducing Ae

.enyironmental conseqirenoes relaleato
•pills iAhazardous materiris. In tfune. .
instar>ce8 where salvage drums/
absorbents would have been inadequate
without this reqirirement. there is a
potential beneht to the envfroniMB!.'

JjnpJement a Bpill contoinmenl
program f(fX^Xy^OJ The purpose if Ala
provision is to develop a program to be
implemented to the event of a major •
apill, Aat would contain and isilale
hazardous materials being transferred '
into containers and drums. To the extent
Aat this program Is implemented Aera
is a potential for reducing the negative
environmental effects Aat occur aa a
result of spills, leakage, etc.Tide '
requirement should redooe Ae
environmental impact of potential s^Ab
at clean-up sites. - * -

Empty unsoimd druT^s/eofitometM
Unsound coBtaii>ers obea

rupture during handling operatiana. Hug
provision requires that drttms and -
containers that cannot be tnoaed
without spillage, leakage, or rupture be
emptied into a sound contaiaez. Tbia
requirement should reduce Ae incidence
of drum and container rupture and
would provide concomitant
environmental beneCls.

Use of ground penetrotii^ rodarko
estimate depth and location of
containers At present, when
preliminary investigations at hazardous
waste sites indicate that buried drums
or containers may be present, ground
penetratii^ systems are frequently used
to determine the depA and location of
Ae drums. The requirements of Ais
provision will very likely cause an
increase in Ac use of Aese systema, ^
Aereby reducing Ae num^ of
Astances in which buried contalnert
would go undetected or where
undetected containers would be "
accidcnlly ruptured during excovalkm
activities. Where it appbes. Ike
requirement will help prevent accidental
ruptures and spOIs. hnprove Ae
Aorougliness of remedial actions,
benefit the site environmcnL » -

Develop deccntammotion procedures
l(k)l The requirement to dean and .
decontaminate equipmeni.personnA
and personal protective equipment will
prevent Ac migration of h^ardoui
substances out of the worksite. Aereby
benefjtting the surrounding environment
It %vill atso eliminate or minimize the
contamination of personnd.
DecoDtaminabon is already standard ..
practice at most cleanup sttes. , , ' .

Inform Controdars of Existing , 'V\' r.
Hazards t(b)(J5)J Under this provisk^-^
contractors are to be informed of any
Tire, exploBion. healA or oAcr safety

hazards** Aat are pfeseiit. Bj'emsnnng '
, Aat oontTBdors know AelocWtion and '

DBlure of site hazards. Ais requfrement
ledum Ae possibihty Aat tDntractor
activities will result in Aadverteot * '
releases or ̂ ilJs of hazardon matcriala.

Gather Inforznotion Before Site Entry
/fcJfSJJ, Amoi^ Ae various requirements
tor site evalnatioo are Aosa tor
Aformation Abe gaAered regarding At
(a) pa A ways for hazardous substance
dispersion, and (bj status and capabAty
of emergent resxKmse teams. These
procedural requirements wQl resuh A an
Acres sed ability to predict and prevent
movement ofTsite of hazardous
materials, mitigate emergency slAatiooi
<juickly and effectively, and reduce Ae
possibility or severity of oontamAant
release. Since Ae requiremenls of th^
•ectioD mirror current practioea.
compHance should be accompliAed
wiA little difficulty.' * *

Provide worker training/feJfTreinkog
is required for all workers who are, or
could be, exposed to faazardoua
substances, heal A hazardous, or sidc^
hazards A adA'tion, bD managers or
supervisors responsible Ar employees
at hazardous waste operations must
receive preparatory traming. This
Aaining assures that siA acOvities will
be carried out by qualiHed personnel,
WiA Ae knowledge and abflity to fulfill
Aeir |ob functions A a safe and
responsible manner. To Ac extent Aat
Ais Dcc^ Acre is a potential bcneRt to

' Ae eiTviroiiment (A emergency response
•ituations, Ais AalnAg should assure a
•more efficient and elfective deanup of •
hazardous materials or a quicker
response A avert harther hazardoyi
material releases).
' InformationoJprogroinM /(i)/. These

provisions Aclu^ requiremenU Tor a
site safety and bealA plan, pre-entzy
briefings, and site Aspections. The sHe
plan provides AforxAatioD on key '
personnel, risk analyses Cor each slA
task and operalion. employee trainiqg
assigmnenls. persona] protective
equipment, medical surveillance,
frequency and types of air monitoring,
personal monitoring, and environmental
sampling techniques, site control
measures. decoDtammatiooprocedureiL
•fandard opera tmg procednres. «
emergency response contingency ptan^
and entry procedures for conned
spaces. These requirements wiD not
directly afTpct Ac existAg environmant: • •
Aeir purpose is to provide woAers wiA
Ae information necessary to cany out
Aeir activities safely. To Ae extent Aat
Ais occurs, there Is apotenUal benefit to
theenvironment.For fxamplc. .
implementing comprehensive site plans
could reduce Ae Addence pf accidental
releases of hazardous materials.

• Similariy, requiring pre-entry briefings -
will reduce the likel Aood ol employees
tmknowingly encountering cantamAants
or altowiqg Aeir improper release or
Asposal

Emergency response plan {P)(l)f The
development and implementation of a
response plan for emergencies provide
for greater worker preparedness. In
amergendes. workers should be able to
respond more quickly and eQectively.
Aereby benefitling the environment.

Potentially negative impacts. FiaaDy,
ft is necessary to consider Ae poAnti^
tor sdverse impacts to Ae environment
Aat might occur as a resuh of the
proposed standard. A some situatiooa.
Aere may be a potential for negabve
effects on Ae environment Any
potential negative impacts, however, are
not expected to he sigDiTtcanL To
illusb-ate, negative A^cts may oocur it
Aere is an Acrease A the required
to implement apeciftc deanup and spill
response activities, or to impfement safe
woik practices or procedures required :
by tbe proposal. Any such effects are
likely to be negligible, however. For
example. CERCLA ti As where site plans
have not been developed there could be
a potential negative impact as resuh of
the time it might take to develop such a
plan. A these cases, however, aznce ahe
deanup activitiei are canned out cm a
specific EPA timetable, it is not
anticipated Aat OSHArequirements
will alter Aese time frames. A fact,
OSHA'• Intent was expressed clcarHy A
Ae preamble to Ae Aterlm frnal nil^
**. .. It is ad OSHA*s Atention Aat
amergen^ actions necessary to prelect
Ae public safety and heahh be
prevented because A a particular
circumstance H ts not feasible to carry .
ool particular requirements of Ais
standard A Ae time needed to respond
to Ac emergency." A emergency
response situations, Aerefore, OSHA
work practices and procedures should
not cause significant delays A response
or slow Ae mitigation of envlronmcnlal
effects because, A roost cases, response
teams already have established
operating procedures similar to Aose A
OSHA*s proposed rule.

AnoAer potential negative Aipact
may result from Ae requirement Aat
salvage drums and absorbents be
readily available. This may Acrease Ae
number of repacked hazardous waste
drums and the amount of spent
absorbent used, which could add to Ae
amount of material Aat would require
safe disposal. Similarly, Ae requirement
Jor implemeniation of proper
decontamination proc^ures for all
equipment, personal protective gear, and
personnel at hazardous waste
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emergencies, cleanup sites, and RCRA
sites may result in an increase in the -
frequency and use of decontamlnadon'
materials. This, in turn, could generate 1
larger volume of spent decontamination •
fluids which would then require proper
handling and disposal, ̂ ain, any suck '
impact should be negligible since , \ / •
decontamination is largely standard.
procedure for most hazardous waste
operations. A possible exception may be*
during activities that take place in the ,
early stages of site evaluation before
cleanup, or at spill responses, where
decontamination procedures are not yet
standardized, ' * * •

Conclusion. To the extent that die '" •'
proposed work practices and procedurea
are implemented increased worker
awareness and preparedness will result
in a safer and more healthful woiic
environment, which may indirectly
benefit the environment Any negative
impacts that may occur as a result of the
implementation of these work practices
or procedures are expected to be '
negligible. Based upon this assessment
and the information presented earlier in
the preamble, OSHA concludes that no
significant environmental changes are
anticipated as a result of the proposaL
OSHA will review any comments or
information received in response to this
Notice and reserves the right to perform
additional environmental analysis, if
necessary.-

VL IntematioDa] Trade

OSHA has evaluated the potential
impact that this proposed standard
would have upon international trade.
OSHA has determined that the proposed
standard would have a minimal
potential impact upon the prices of
products, so that tnere would be no -
effective change in the level of exported
or imported products. • - .

Vn. Recordkeeping

The proposed standard contains
••collection of information"
(recordkeeping^ requirements pertaining
to preparation of a written safety and
health plan, site characterization and
analysis, site control training, medical
surveillance, emergency controls, work
practices, PPE, monitoring, informational
programs, handling drums and
containers, decontamination, emergency
response planning, and emergen^
response drills. In accordance widi S
CFR Part 1320 (Controlling Paperwork -
Burdens on the Public), OSHA has
submitted the proposed recordkeeping
requirements to the Office of
Management and Budget (0MB) for
review under section 3504(h) of the
Paperwork Reduction Act Comments
regarding the proposed recordkeeping

requirements may be directed to the
Office of Information and Re^latory -'
Affairs, 0MB, Attention: Desk Officer of
the Occupational Safety and Health
Administration, Washington, DC 20508. *

Vm. Stats Ptaa Statea *

.  Ibis Federal Renter document • ' . .
proposes to amena an interim Qnal rule
11910.120, "Hazardous Waste. . •
Operations and Emergency Responaq'*) «
iiiSubpartHof29CFRPartl9ia .
OSHA*s general industry standards on •.
hazardous materials. The 25 States with
their own OSHA approved occupational
safety and health plans must develop a
comparable standard applicable to both
the private and public (State and local
government employees) sector! within
•ix months of the publication date of a
permanent final rule or show OSHA
why there is no need for action, e.^
because an existing state standard
covering this area is already "at least as
effective*' as the hew Federal standard.
These states are Alaska, Arizona,
California, Connecticut (for state and
local government employees only),
Hawaii, Indiana. Iowa, Kentucky,
Maryland, Michigan, Miimesota,
Nevada, New Mexico, New York (for
state and local government employees
only). North Carolina, Oregon, Puerto
Rico. South Carolina, Tennessee, Utah,
Vermont Virginia, Virgin Islands, ' . .
Washington, and Wyoming. After the
effective date of a final Federal rule,
until such time as a state standard ii
promulgated, Federal OSHA will
provide interim enforcement assistance,
as appropriate, in these states.

DC. Public PartidpatioD—Public
Hearings^

Interested persons are invited to
submit written data, views, and
arguments with respect to OSHA's '
proposed rule. These comments must be
postmarked on or before October 5,1987
and submitted in quadruplicate to the
Docket Officer, Docket S^760A, Room
N-3670, U.S. Department of Labor,
Washington. DC 202ia Written
submissions must clearly identify the
specific provisions of the proposal
which are addressed and the position
taken with respect to each issue.
The data, views, and arguments that

are submitted will be available for
public inspection and copying at the
above address. All timely submissions
received %srill be made a part of the
record of this proceediiig. The^
preliminary regulatory impact
assessment regulatory flexibility \ r
assessment, and the exhibits cited in
this document will be available for
public inspection and copying at the
above address. OSHA invites comment

concexning the conclusions reached in
the economic impact assessment
OSHA recognizes that there may be '

•interested persons who, through their
knowledge of safety or their experience
to the operations involved, would wish -
to endorse or support certain provisions
of the standard. OSHA welcomes such
supportive comments, including smy
pertinent accident data or cost • . t
information which may be available, in « .
order that the record of this nilemaking
will present a balanced picture of the ' "
puUic response on the IssuM involved. ^

Notice of Intention to Appear at the. -
toformal Hearings

Pursuant to section 6(b)(3) of the -
OSHA Act informal public hearings will
be held on this proposal as follows (see
the beginning of this notice for specific
addresses):
October 18-16 ind 20-231,1987; •
Washington, DC

October 27-301987; San Francisco. CA
Persons desiring to participate at the

informal public hearing must file a
notice of intention to appear by .
September 21,1987. The notice of
intention to appear must contain the
following information: . ..
. 1. The name, address, and telephone
numt>er of each person to appear, -
. 2. The capacity in which ̂ e person

willap(>ear, . . •
8. TTie city where the person intends

to appear,
4. *rhe approximate amount of time

required for the presentation:
5. Ibe specific issues that will be

addressed;
-  8. A detailed statement of the position
that will be taken with respect to each ..
issue addressed: and

7. Whether the party intends to submit
documentary evidence and, if so, a
detailed summary of the evidence.

Filing of Testimony and Evidence
' Before the Hearing

Any party requesting more than ten
(10) minutes for presentation at the
informal public hearing, or who will
submit documentary evidence, must -
provide in quadruplicate, the complete
text of testimony including all
documentary evidence to be presented
at the Informal public hearing. These
materials must be provided to Mr.
Thomas Hall OSHA Division of
Consumer Affairs at the address given .
in the "ADOHESSES" section of this
notice by October 5,1987.
-  Each submission %vill be reviewed in
light of the amount of lime request in the
Notice of Intention to Appear. In
instances where the information
contained in the submission does not

7
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Justify the amounf of time requeited, a
more appropriate amouht pf time snll ba
alJested and the paHidpant will be
potified of that fact prior to the ipforpial

' , public hearings. ̂' .. / * . ^ f
•  . Any party who has not substanti^y .

complied with the above requirement
may be limited to a ten-minute * ,

' 'presentation and may be requested to
for questioning at a later lime. !

.. Any party who has not filed a notice
Intention to appear may be allowed to

.  lesti^, as time pennitSi at the discretion
^ . of the Administrative Judge, "but

will not be allowed to question i r' ^
witnesses.' - .• .. 7.

^  'Notices of intenlibb to appear,
testimony and evidence wfl] be^ '..
available for inspection and oopying at

-  the Docket Office, Docket ̂ 760A, UA '
Department.of Labor, Occupational

•.'. Safety and Health Administration, L-"
Koom N-3670.200 Constitution Avenue,'
• NW., Washington, DC 20210. (202) 523-

•  :78&4. ' ^ .

Conduct of Heorrngs'*. v r * -*> / -
The informal public hearings will -' *

commence at 930 a.m. at the scheduled
locations with the resolution of any
procedural matters relating to the * . "
proceeding The informal public bearing
will be presided over by an * ^
Administrative Law Judge who wllf have
the power necessary and appropriate to
conduct a full and fair informal public
hearing as provided in 29 CFR Part 1911,
include the power to:

1. Regulate the course of the " ' ,
proceedings: ' ' ' • -
2. To dispose of procedural requests,

objections and comparable matters;
3. To confine the presentation to the .

matters pertinem to the issues raisei
4. To regulate the conduct of those

present at the informal public hearing by
appropriate means:
5 In the Judge's discretion, to question

and permit questioning of any Witness; -
and

6, In the Judge's discretion, to keep the
record open for a reasonable time to
receive written information and
additional data, views, and arguments
from any person who has participated in
the oral proceedings.
Following the close of the infonnal

public hearing, the presiding
Administrative Law Judge will certify
the record of the infonnal public hearing
to the Assistant Secretary of Labor for
Ocwpational Safety and Health. The
notice of proposed rulemaking will be
reviewed in light of all testimony and
written submissions received as part of
the record, and the proposed standard
will be modified or a detennination will
be made not to modify the proposed

list or SubjKU b 2» CFR Part ItlO

Container,, Dnima, Emergency
Kaponse, Flammable and combuatible
Uquids. Hazardous materialt. Hazardous
aubslancei. Hazardous wastek
bicorporation by reference. Materiab
handling and atorage, Personal .

. protective equipment. Storage arua.
^^Iniog. Waste dispoaal
Aotbority t"* • '

Hill document has been prepared .
. under the direction of John A.
PendergrasB. Assistant Secretary of- •
tabor for Occupational Safety and '
Health, U5. Department of labor, 200
Constitution Avenue. NW„ Washington.
DC 20210. Pursuant to section 126 of the
' Superfund Amendments and -
Reauthorization Act of 1986 [Piib. L '
489], sections 6 and 6 of the , ' '
Occupational Safety and Health Act of '

,  1870 (29 U.S.C. 655,657). section 4 of the
Administrative Procedures Act (5 U.S.C.
&53], 29 CFR Part 1911 and Secretary of
Labor's Order 9-83 (46 FR 35736). it is
proposed to amend 29 CFR Part 1910 by
revising ( 1910.120. Hazardous Vyasta .
Operations, as set forth below.
Signed at Wathington, DC this Sth day of

August 1967.
fobs A Pendergiasa,

Aisittont Seerelory ofLabor. i - ■ ,
•  For the reasons set out to the
preamble. Title 29. Part 1910, of the Code
of Federal Regulations is amended at
follow,:

PART lOlO-OCCUPA-nONAL SAFETY
AND HEALTH STANDARDS

1. The authority citation for Subpart H
of Part 1910 is proposed to be amended
by adding the following citation:
Authoiiiy; •• ....

•  -•

Section 1910120 tesued under the iuthorfty
of Section 126 of thf Superfund Amendmentj
and Reauthorization Act of 1966 (Pub. L 99-
499). Sections 6 and 8 of the Occupational
Safely and Health Act of 1970 (29 U.S.C. 655.
657). aections 3 and 4 of the Administrative
^edure Act (5 U.S C 552(a), 553), 29 CFR
Part 1911 and Secretary of Labor'# Order 9-A3
(46 FR 35736).

2. Section 1910120 oJ Title 29 of the
Code of Federal Regulation! it propoted
to be revised to read at rollowa:

11910.120 Kazartfout watte operatione
•nd amergency reapoftee.

(a) ̂ope, applicotjon, and
defjnjtions-^l] Scope for operationg
other than emergency response. This
•ection covert employers and

.•employees engaged in the bllowing
-operations:

Ji) Operations Involving kasardous
eubstancea that are conducted under the
Comprehensive Environmental
Response, Compensation, and Liability
Act of 1960 at amended (42 U^.C 9601
etseg.) ((3KCLA), including initial
Inveitigations at CERCLAaitct before
the presence or absence of hazardous

.iubstances has been ascertained:
(ii) Clean-up operations involving

major corrective actions conducted
-under the Resource Conservation and -
Recovery Act of 1976 as amended (42
VSC. 6901 et seg.) (RCRA); •

(iii) Operations at hazardous waste
aitea that have been designated for
clean-up by state or local governmental
authorities; and
(fyl Storage, treatment, and diapoaal

facilities involving hazardous wastes
regulated under 40 CFR Parts 264 and
265 pursuant to RCRA; and
(2) Scope for emergency response

operations. This section also covers
employers whose employees have a
reasonable possibility of engaging in
emergency response operations for
releases of, or substantial threats of
releases of, hazardous substances
without regard to the location of the
hazard.
(3) Application. (I) All requirements of

Fart 1910 and Part 1926 of Title 29 of the
Code of Federal Regulations apply
pursuant to their terms to hazardous
waste operations whether covered by
this section or not. In addition, the
provisions of this section apply to
operations covered by this section, if
there is a conflict or overlap, the
provision more protective of employee
safety and health shall apply without
regard to 29 CFR 1910.5(c)(lJ.

(ii) AJl paragraphs of this section
except paragraph (o) apply to operations
involving hazardous substances
conducted under CERCLA, major
corrective actions taken in clean-up
operations under RCRA, and hazardous
waste operations that have been
designated for clean-up by slate or local
governmental authorities.

(iii) Only the requirements of
paragraphs (1) and (o) of this section
apply to those operations involving
hazardous waste treatment, storage, and
disposal facilities regulated under 40
CFR Parts 254 and 265.

Exceptions For small quantity generators
and generators with less than 90 days
accumulation of hazardous wastes who have
amergency response teams that respond to
releases of, or substantial threats of releases
of. hazardous substances, only paragraph (1)
is applicable. Small quantity generators and
generators with less than 90 days
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1»ccumuliit1an of hazinkma wastet wlio do
%o\ have emergency responae teama that
Jespond to releases of, or sabstantial threata
of releases of. hatardous substances are
exempt from the regulations of this section.

(iv) Paragraph (1) oI this aoctioo
^ pplies to all emergency response
Operations for releases of. or stibstantial
threats of releases of. hazardous

!  Substances including those releases of
W substantial threats of releases that
occur at worksites other than those sites
identified in paragraphs (a)(2)(i) through

r  ̂aK2)(iii) of this section.
)  [4] Definitions. "Buddy s^uirn**
ineans a system of organizing employees
info work groups In such a manner that' *
^ach employee of the work group is

I  'designated to observe the activities of at
U^least one other employee in the work
' group. The purpose of the buddy system

to provide rapid assistance to those
I  pther employees in the rvent of an
i  Emergency. -. ..

'*Deconiammathn"meBmlite
removal of hazardous substances from

t  d^ployeet and their equipment to the
[  extent necessary to preclude the *
--^occurrence of f^eseeeble adverse

health affects.
Pi "Emergency response" means a
I  coordinated response efTort by
I employees from outside the inunediate -

release area or by outside respondera
^  mutual-aid groups, local fire '
,  departments, etc.) to an occurrence -
<  jwhich results, or is likely to result, tn an

uncontrolled release of a hazardous
„ substance. Responses to incidental
;  Releases of hazardous substances where
I  (the substance can be absorbed,
^neutralized, or otherwise cootrolled at

the time of release by employees in the
[ ̂immediate release area are not

{  Iconsidered to be emergency responses
-Within the scope of this standard
Responses to releases of hazardous

.  isubstancet where the concentration of e
hazardous substance is below the

L Jestablished permissible exposure Umits
established in this standard are not

^considered to be emergency responses.
I  "Establishedexposure levels"Tuesns

jthe inhalation or dermal permissible
exposure limit specified in 29 CFR Part
1910. Subpart 2^ or if none is specified

(pthe exposure limits in **N10SH
1  keconunendations for Occupatiooal
^Health Standards** dated 1986

incorporated by reference, or if neither
pof the above is specified the standards

specified by the American Conference of
/Governmental Industrial Hygienlstt in
their publication Threshold Limit

r .Values and Biological Exposure Indices
I  |for 1986-67** dated 1986 incorporated by
I  jrefereTKe. The two documents

incorporated by reference are availabta
for purchase the following:

NIOSH. PubltcationB Dissemination,
Division of Standards Development
and Technology Transfer, National
Institute for Occupational Safety and

* Health, 4676 Columbia Parkway,
.  Cincinnati. OH 452^ (513) 641-4267
American Conference of Governmental
«  Industrial H3rgiem8ts, 6500 Glenway

Ave., Building D-7, ClndnnatL OH, •
45211-4436, (513) 661-7881

and are available for inspection and '
copying at the OSHA Docket Office,
Docket No. S-76a Room N-367L 200

. Constitution Ave^ NW„ Washington,
DC20210. •
• "Facility" mtsms (A} any building,
structure, installation, equipment, pipe !
or pipeline (including any pipe iaio a
sewer or publicly owned treatment.
works), well, pit, pond,tagooni * *
impoundment, ditch, storage container,
motor vehicle, roUing stock, or aircraft,
or (B) any site or area where a •
hazardous substance has been
deposited, stored, disced ot or placed,
or otherwise come to be located: ̂ t
does not include any consumer product
in consumer use or any vesseL
"Hazardous materials (HAZMATJ

ieam"means an organiz^ group of
employees, designated by the employer,
who are knowledgeable and ipecificaliy
' trained and skilled to handle and
control leaking containers or vessels,
use and select special chemical -
protective clothiztg and perform other
duties associated with accidental -
releases of hazardous substances. The
team members perform respooses to
releases of hazardous substances for the
purpose of control or stabilization of the
retease. A HAZMAT team is not a fire
brigade nor is a typical firs brigade a *
HAZMAT team. A HAZMAT team,
however, may be a separate component
of a fire brigade.
"Hazardous sobs fo/rce'* means any

substance designated or listed under (A)
through (D) below, exposure to which
results or may result in adverse aBects
on the health or safety of employees:
(A) Any substance defined under

section 101(14) of CERCLA: • - - •
(B) Any biological agent and o^er

disease-causing agent as defined tn
^ section 104 (33) of CERCLA; _ '

(C) Any substance listed by thsU&
Department of Transportation as
hazardous materials under 49 CHt
172.101 and appendices; and
(D) Hazardous waste.
"Hazardous waste" means (A) a ,

waste or combination of wastes as
defined in 40 CFR 261.3, or (B) those
•ubstancei defined in 49 C^ 171.6.
"Hazardous waste operation"means

any operation conducted within the
scope of this standard Involving

employee exposure to hazardous
wastes, hazardous substances, or any
combination of hazardous wastes arid
hazardous substances.
"Hazardous waste site"or Vte"

mesns any facility or location svithin fiie
scope of this standard at which
hazardous waste operations take place.
"Health hazard" means a chemical,

mixture of chemicals or a pathogen for
. which there is statistically significant
evidence based on at least one study
conducted in accordance with
established scientific principles that
acute or chronic health effects may
occur in exposed employees. The term
**health hazanT includes chemicals
which are carcinogens, toxic or highly
toxic agents, reprc^uctive toxins,
irritants, corrosives, sensitxzers,
hepatotoxlns. nephrotoxhn,
neurotoxins, agents which act on the
hematopoietic system, and agents which
damage the lungs, skin, eyes, or mucous
membranes. Further definition of the
terms used above can be found in
Appendix A to 29 CFR l§10.120a
"IDLH" at "Immediately dangerous to

life or heahh"means an atmospheric
concentration of any toxic, corrosive or
asphyxiant substance that poses an
immediate threat to life or would causa ,
irreversible or delayed adverse health
effects or would interfere with an
indUvlduars ability to escape from a
dangerous atmosphere. -
*Vxygen deficiency" means that

concentration of oxygen by volume
below which air supplying respiratory
protection must be provided. It exists in
atmospheres where the percentage of
oxygen by volume is less than 19.S .
percent oxygen.
"Permissible exposure limit" means

the inhalation or dermal permissible
exposure limit specified in 29 CFR Part
1910. Subpart Z.
"Post emergency response" means

that portion of an emergency response
performed after the immediate threat of
a rolease has been stabilized or
eliminated and cleai>-up of the site has

'  begun. If post emergency response is
performed by an employer*! own
employees as a continuation of initial
emergency response, it is considered to
be part of the initial response and not
post emergency response.
'X^olifiedperson"means a person

with Bp)ecific training, knowledge and
experience in the area for whi(± the
person has responsibility.

*^ite safety and health supervisor far
official)"means the individual located
on a hazardous waste site who is

. responsible to the employer and has the

. authority and knowledge necessary to
implement the site safety and health

I
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plan and verify compliance with
applicable safety and health , - .
f^uirementa. • . . .

*SmQlI quantity generator** mtm a
generator of hazardous wastes who in
any calendar month generates no more
than 1000 kilograms (2210 pounds) of
hazardous waste in that month.

(b) General requirements-^) Safety
Olid health progmm^i) General. ,
Employers shall develop and implement
a written safety and health program for
their employees involved in hazardous
waste operations. The program shall be
designed to identify, evaluate, and .
control safety and health hazards and *Erovide for emergency response lor

azardous waste operations. The
program shall incorporate as separata
chapter the following:

(A) Organizational structure duipter;
(B) A comprehensive workplan

chapter, and
(C) A site-specific safety and health

plan chapter.
(ii) Ofganjzatk>naIBtructure chapter.

(A) The organizational structure chapter
shall establish the specific chain of
command and specify the overall -
responsibilities of supervisors and
employees. It shall include at a •
minimum, the following elementr.

[J] A general supervisor who has the
responsibility and authority to direct all
hazardous waste operations.

12] A site safety and health supervisor
who has the responsibility and authority
to develop and implement the site safety
and health plan and verify compliance.

(5) All other personnel needed for
hazardous waste site operations and
emergency response and their general
functions and responsibilities.

(¥} The lines of authority,
responsibility, and communication.

CB] The organizational structure shall
be reviewed and updated as necessary
to reflect the current status of waste site
operations.

(C) The original organizational
structure plan and any changes to the
overall organizational structure shall be
made available to all a^ected
employees.

(iii) Comprehensive workplan chapter.
The comprehensive workplan chapter
shall address the tasks and objectives of
site oi>erations and the logistics and
resources required to rea^ those tasks
and objectives.

(A) The comprehensive workplan
shall address anticipated clean-up
activities as well as normal operating
procedures.

(B) The comprehensive workplan shall
define work tasks and objectives and
identify the methods for accomplishing
those tasks and objectives.

.  (C) The comprehensive workplan
shall establish personnel requii^ments
for implementing the plan.

(D) The comprehensive workplan
shall provide for the implementation of
the training required in paragraph (e) of
this section. i-

(E) The comprehensive workplan shall
provide for the implementation of the '
required informational prMrams
required in paragraph (i) of this section:

(F) The comprehensive workplan shall
provide for the implementation of the
medical surveillance program described
in paragraph (f) of this sectkm.

(iv) Site-specific safety and health
plan chapter The site safety and health
plan, which is part of the overall safety
and health program shall be available
on the site for inspection by employees,
their designated representatives, and
OSHA personnel shall address the
safety and health hazards of each phase
of site operation: and include the
requirements and procedures for
employee protection. • r

(A) The site safety and health plan, as
a ̂ nimum, shall address the following:

{2) Names of key personnel and
alternates responsible for site safety and
health, including a site safety and health
supervisor.

(2) A safety and health risk or hazard
analysis for each site task and operation
found in the workplan.

(2) Employee training assignments to
assure compliance with paragraph (e) of
this section.

(f) Persona! protective equipment to
be used by employees for each of the
site tasks and operations being
conducted as required by the personal ..
protective equipment program in
paragraph (g](5] of this section.

(5) Medical surveillance requirements
in accordance with the program in
paragraph (f) of this section.

(5) Frequency and types of air
monitoring, personnel monitoring, and
environmental sampling techniques and
instrumentation to be used including
methods of maintenance and calibration
of monitoring and sampling equipment
to be used.

(7) Site control measures in
accordance with the site control
program required in paragraph (d) of
this section.

(5) Decontamination procedures in
accordance with paragraph (k) of this
section.

(P) An emergency response plan
meeting the requirements of paragraphs
(l)(1)(i) and (l)(l)(ii) of this section for
safe and effective responses to
emergencies, including the necessary -
PPE and other equipment

{10) Confined space entry procedures.

(B) Pre-entry briefings shall be held
prior to initiating any site activity and at
such other times as necessary to ensure
that employees are apprised of the site
safety and health plan and that this plan
is being followed.

(C) Inspections shall be conducted by
tfie site safety and health supervisor or.
in the absence of that individual,
another individual acting on behalf of
the employer as necessary to determine
the effectiveness of the site safety and
health plan. Anv deficiencies in the
effectiveness of the site safety and
health plan shall be corrected by the
employer.

{21] When major spills may be
anticipated due to the type of work
involved, a spill containment program
meeting the requirements of paragraph
(J)(l) of this section shall be included.

(2) Site excavation. Site excavations
created during Initial site preparation or
during hazardous waste operations shall
be shored or sloped as appropriate to
prevent accidental collapse in *
accordance with Subpart P of 29 CFR
Part 1926. -

(2) Contractors and sub-contractors.
(i) An employer who retains contractor
or sub-contractor services for work in
hazardous waste operations shall inform
those contractors, sub-contractors, or
their representatives of any potential
fire, explosion, health, safety or other
hazards of the hazardous waste
op>eration that have been identified by
the employer including the employer's
information program.

(ii) The safety and health program
required in paragraph (b)(1) of this
section shall be made available to any
subcontractor or its representative who
will be involved with hazardous
waste operation and employees, their
designated representatives, and OSHA
personnel.

(c) Site charocterizoU'on and analysis.
Hazardous waste sites shall be
evaluated in accordance ivith this
paragraph to identify specific site
hazards and to determine the
appropriate safety and health control
procedures needed to protect employees
mm the identified hazards.

(1) A preliminary evaluation of a site's
characteristics shall be performed pnor
to site entry by a qualified person in
order to aid in the selection of
appropriate employee protection
methods prior to site entry. Immediately
after initial site entry, a more detailed
evaluation of the site's specific
characteristics shall be performed by a
qualified person in order to further
identify existing site hazards and to
further aid in the selection of the
appropriate engineering controls and
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personal protective equipmant for the • <
jtasks to be performed .
I  (21 All suspected conditioiu th^ mey
^086 inhalation or skin absorption .
hazards that are Immediately dangerotta
|to life or health (IDLH] or othef «
|conditions that may cause death or * j
serious harm, shall be identified during
the preliminary survey and evaluated ^ -
during the detailed survey. Examples of
such hazards indude. but are not limited
to, confined space entiy. potentially
explosive or flammable situatfoffia.
visible vapor douds. or areas whert
biological indicators such as dead ,
animals or vegetation are located.
(3) The following information to the

extent available shall be obtained by
the employer prior to allowing ^ ;
employees to enter a site: - • r .. .»

(i) Location and approximate dse of.
the site.

(il) Description of the response . '' j
activity and/or the fob task, to be ' \
performed.

(iii) Duration of the fanned employee
ecti\ity.
(iv) Site topography.
(v) Site accessibtlity by air and roads.
(vi) Pathways for hazardous

Sttbslaiice dispersion.
(vii) Present status and capatMlKies of

emergency response teams that would
provide assistance to hazardous waste
dean-up site employees at the lime of
an emergency.

(viii) Hazaj^ous substances and
health hazards involved or expected at
the site and their chemicai and physical
properties. - -
(4) Personal protective equtpment

(PPE) shall be provided and used during
initial site entry in aocordaoce with the
following requifemenla:

(i) Based upon the results of the
preliminary site evaluation, an ensemble
of PPE shall be selected and used during
initial site entry which will provide
protection to a level of exposure below
established permissible exposure limits
for known or suspected hazardous
substances and health hazards, and
which will provide protection against
other known and suspected hazards
identified during the preliminary site
evaluation.

(ii) During initial site entry an escape
self-contained breathing apparatus of at
least five minutes' duratKxi shall be
carried by employees or kept available ,
at their immediate work station if
posKive-pressure self-contained ,
breathing apparatus is not used as part -
of the entry ensemble. • #

(iii) If the preliminary site evaluatioa
does not produce sufficient information
to identify the hazards or suspected
hazards of the site, an ensemble
providing protection equivalent to Level

B PPE shall be provided as BdoiBiuiii' ̂ .
protectiockand direct readkig ^
instruments shall be used as appropriate
lor identifying IDLH conditions. (Sm *
Appendix B & a description of Level B
hazards and the requirements for Levd
B protective equipment.) • ••. .• - r'-

iiv) Once the hazards of (he site have ,
been identified, the appropdata PPE • > •
shall be selected and used in
accordance with paragraph (g) of tide .
section.
.  (5) The followifig monitoriAg shaH be ^
COTulucted during initial site entry when
the site evaluation produces inforoiation
that shows the pot^tial for ionizing
radiation or IDLH cooditixms, or whan -
the aite information is not sufficieat to.
reasonably eliminate these possible. .
oonditioiis: • - . k;- > . •
{i] Monitoring tor hazardous levels of .

ionizing radiation. ' -
' (iij Monitoring the air with ,
appropriate test equipment for IDLH and
other conditions that may cause death . •
or serious harm (combuatible or .
cxDiosive atmospheres, oxygen
denciency. toxic substanoe4>
(Kl) Visually observing for signs at

actual or potential IDLH or othitf • . ^.
dangerous conditions. . , . '
(6) Once the presence and * ^ /

coocentrs lions of specific hazardous
substances and health hazards have
been established, the risks associated .
with these substances shall be
identified. Employees who will be
working on the site shall be informed of
any risks that have been identified. In
situations covered by the Hazard
Communication Standard. 29 CPR
19iai20a training required by that
standard need not be duplicated. •
Note —Risks Is oonskier isduds, hut ars

notlunjtedlo: ,
s Exposures exoeediDg dw appropriate

established Permissible Exposure Limits
(PELs). Threshold Umtt Values (TLVs). or
Recommended Exposure Limits (RELs). etc

b. IDLH Coooentratkm -
c Poleiinal Skin Absorptkm and Irritatloa •

Sourcaa.
d. Potanhal Eye InitBtion Sourosa. - *
s Explosion Seositivily asd FlMSfoabtlMir

Ranges.

(7) Any informatioB oonceming the
chemical, physical and toxioologic
properties of each substance kno%vn or
expected to be present on site that la
available to the employer and relevant
to the duties an empJoyee is expected to
perform shall be made available to the
affected employTes prior to tho - • *
commencement of l^ir work actlvitiea.
'  (8) An ongoing air monitoring program
in accordance with paragraph (h) of this

^ sectioe shall be implemented after sila
. characterization has determined the site
^ is safe for the start-up of operatiooc vi.

'  (d) SiteooatroL Appropriate site
control procedures shall t>e hnplemented
before desn-up work begins lo control
employee axpoeuie to hazardous
subatanoec
(1) A site Control program for •

protecting employees which It part of
the employer's safety and health
program required in paramph (b) trf
this section shall be develop^ during^
the planning stages of a hazardous -
waste operatioQ dean-up and modified
as necessary as new tnformatioR
becomes ivaiiable. "
*  (2) The site control program shaH, as a
minim am. include; A site map; site work
' sbner. the ase of s Imddy system*^ site
communications; the standard operatiRg
procedores or safe work practices: and.
identification of the nearest medical -
assistaAce. •

-  ' -(e) TrxMng' tnrtlal or review training
meeting the requirements of tMs
paragraph shall be provided to
employees before they are permitted to
engage in hazardous waste operations
that could expose them to bszardous

. substsDces, safety, or health hazards.
.  (1) All employees (such ts bat not
limited to equipment operators and
genera! laborers) exposed to hazardous
substances, health hazards, or safety
hazards shall be thoroughly trained ia

.  tfasfbUowing:

.  . (i) Names of personnel and alternates
responsible for site safety and health:
(ii) Safety, health and other hazards

present on the site; - -
(U) Use of personal protective

equipment;
(iv) Woik practices by which the

employee can minimize risks fram
. hazards;

(v) Safe use of engineering controls
and equipment on the site;
(vl) M^ical surveinance requirements

.  including recognition of symptoms end
signs which might indicate overexposure
to hazards; and
.  (vii) The contents of paragraphs (7)
through (10) of the site safety and health
plan set forth In paragraph (bK^)(ivHA>
of this section.
(2) All employees shall at the time of

job assignment receive a minimum of 40
'  hours of initial instnictkm off the aite,

and a minimum of three dajra of actual
. field experience under the direct

supervision of a trained, experienced .
supervisor. Workers who may be .
exposed to unique or 8p>eclal hazards
shall be provided additional training.
Tbc levd of training provided shall be
consistent with the employee's )ob
function and responsibiHties. - * -
(3) Orv-tUe management and '

- aupcTvisors directly responsible for, or
. who supervise employees engaged in.
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hazardous waste operslionsmhAll $
receive train^g as provided 1b C-- i
paragraphtcMlJ andIe)I2) oTOia .
. section, and a1 least et^t addillond « '
hoort xX vpedatlzed tralDing a1 the time
of Job assignment on airch topics as, but
not limited to, the employei^s safe^ and
kealth program and fte associated
• employee tiBlning program, persoiml J'
protective equipment program, spID
containment program, and health hazard
monitoring (echidqaea. \ ^
. W TValners ehatJ be qtiaWied Id
Instmcl employees abofft the fdtject *
matter feat Is being presented in
trainlM.

Kols.—Traiaen can show their
qualtficitions by havlqg fhe knowledge ar
trakimgequhraleBtIdileveldftralaing ,
bigher then the levet they aie pmenting. lUi
may be thcywa by academic degrees, bslnljig
oourtet completed and/or work

Jl

(5) Employees shall not he pennlltad
to participate in field activities smtll
they have been trained to a levfA .
required by Ihek job (wK)tfon«fid ^
responsibility. . . - • ^

£zaph>yees and supervisors thdl
have received and succBSshdly
completed the training and TieU ' ' .
expenence specified in paragraphs .
(e)(1), (e)(2) and (eKdJ of tbjs sechon
shali be certified by their instroctor as
bavii^ completed the Beoessaiy
traiziing. A writtea certiilcate shaH be
given lo each person so oerti£iecL Aey
person who has not been sooertjiledMr
meets the requiremeols of paragraph
(e)(9) ol this section shaU prolobited
from engaging in hazardous waste
aperatjons. . ' -
tn Employees who are eqgaged in

respondiz^ to hazardous ejuergeocy
•ituations at hatardous wasteciean-ap
aites that may expose them to hdzanioai
substances shall be trained in how le
respond to expected emergencies.
IB] Employees specified in paragraph

(e)(1). and managers and aupeniaors
specified io paragraph Je)i3j of ihia
aectioa shall receive eight hours of
refresher training annuaDy db the hesw
specified in paragraph (e)ta) and/or
(e)(3] of this section and other relevant
topics. • .
(9] Employers who can show thai an

employee's wofk experience and/or
training has resulted in Initial trainisg
eqoivaien! to that training required in
paragraphs Ie)(l I (e)(2). and {eJi3J of
this section shall not be required lo
provide the initial training requIremeRla
of those paragraphs. Equivalent training
includes the training that existing
employees might have already received
from actual site woi\ expenence.
(f) BJedfcaf ivn'eJflance Medical

surveillance shall be provided In

dccofdance with ids par^irapli te.. V-.
tmi^oyees exposed or pctebollg

. exposed lo hazardous subslaAoaa or
• health hazards or who wear reipirBtore.
W Eiop/oyees co^red. A medicel *

aurvelllance program which Cs port af :
' the employer*! aafe^r and heahb
imraa required in pargg^a^ (b) of ;
this seclioQ or requi;^ tn persgraiiH • -
fiU4) or (o)(3J of this aeotkML ahall be' •
instiluted by the enaplayer doc
tU AUen^yees whooieorineybt '

exposed lo hszardous oubstfltMesw ••
health hazards ol or abovtlbe
' Ofiabiisbed exposure levels for these *

substances, without r^ard lo the oio of
' respirators, for JO days or more eyeac
' (U) AD employees %vho wear o '•
respirator for 30 days or more a year or
assequiredby i IPkiUJg. . : •

(ill] AD employees who are h^md •.
due te overexposure from an emtrgeaty
Incident involving hazardous subslaacee
' Of health hazaida. * • r . " -

{2\F>eqt^cfofmrediml
oxaminoticm wxf nmaiiffufitiM.
MedicaJ examioations aod constdtatioaa
shall be made available by tbe employer
to each employee covered umier
paragr^ (0(1) of thb section OB thm '
followring schedules; • - .

(ij For employees covered ond
paragraphs (0(1 Mi| and lOdNdj:
(A) Ptior Id assigcamat -
(B| At least once every twelve months

for each employee covered;
((^ At lerminatioo of emptoi^ment ar

laassigninexit Id an area where the
employee wodd not be covered if the
ei^oyee has not had an exaaloatioa *
within the last six months; . -
(D) As soon Bi pos&jble epon .

notification by an employee that the
employee has drvdoi^ ai^ or
ayrsptoms In dies ting possible
overexposure to hazardous snbstanoM
or health hazards or that the erepioyoe
has been exposed above the esUfolished
exposure leWb in an emeigency *
situation: ^ .
(E) At more frequeiii times. If b>c

exsmming physicien dctcnmoes that an
Increased frequeocy afexaatiaalioB la
medically necessaiy.
JiQ For employees covered iiidnr

paragraph (Ofl)(iuJ and for all -
employees who may have been expand
duriixg an eB%ergeiicy tnoiderrt to
hazardous substances at concentrations
above the established exposure ieveis
%vithout the fiecassary persozsal *
protective equipment l^ing used: •
•  (A) As soon as possible/oUowingthe
amei^ency incident - • • *
(B) Additions) times, if the examining

physicivD determines that loDow^
examlnuliozu or coTuuJvations aM *
medicaiiy aectssaiy;. . . ^ •

Qnlenf cfmedifcaf ofmmnrXtom *
ondccmzi/ioOvRs.^i^Medical ' ̂ -

• oxamizutions requir^ by paragrapb
' tf)(2) of this section shaD indude a

medical and work Yiistoiy (or updated
• history if one Is in the employee"# Me)
.  odlh special emphasis on syiuptom

related to the hatidiing of hazardous
aubslanoes and health hazards, and Id •
' fitness Cor daty tnctoding the ability %o
wear any required PPE under conditions
(Le« tempera tttie extremes) thai nay be
expected at the work ate. - "

(ii) The coQteat ufnechaJ
^xaminab'ons orconsdCatiocsnade
available lo emploj'ees pursoant to
paragraph (Q shaU be detennined by the
examining physidas.
(4) Exojmjnotion byopiryoickn and '

costs. All medical examinadoas and *
procedures shall be performed by or
under the eupervision of a licenaed
physiciaA, and ahali be provided without
coat lo the employee, without lots of
pay. and at a neasonabie tirae and place.
(5) Informalioc provided lo Ibe

physician. The employer shall provide
one copy of (his atanda/d and its -
appendices lo the examining phyakiaa.
and in additioo the folio wing broach *
employee:
>  (i) A description of the einpbyee*j
duties as they relate lo the empk^ee'a
exposursa.

(ii) The employee's exposure ieeeb or
anticipated exposure levels.

(tii) A description of any peteoaa)
protective equipment used or to be used.
(iv) infonnation from previous

medical examinations of tbe employee
which is not readily available io the
examining physician.
(v) iafozznaiion required by { 1910.134.
(6) Physician is wrkien oprnton. (i) Tbe

employer shall obtaia and funush Ibe
employee with a copy of a wTitten
opinion from the examining physician
conlainlng (he ToDowlz^g.
(A) The reskJts of medical

examination and tests If requested by
the employee.
(B) Tbe physician's opinion as So

whether the employee has any detected
medical conditions which wtruW place
the employee at increased risk of
material impairment of the employee"*#
health from in hazardous waste
operations or emergenc)' nespcmsB,<ir
from respirators use as required by
11910.134.
(C) The physician's recocimended

limitations upon the enployee'a
assigned wo^
fO] A statemeDf that the employee has

been mformed by the physician of (he
results of Che medical examinatxjn and
any medical condrtions which nequme
further examinatKin or trealmenL

HJLUJLPOM nBBHB
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(ii) The writlen opinion obtained by
the employer shall not reveal specific
findings or diagnoses unrelated to
occupational exposure.
(7) fiecordheeping. (i) An accurate

record of the medical surveillance
required by paragraph (f) of this section
shall be retained. This record shall be
retained for the period specified and
meet the criteria of 29 CFR 1910.20.

(ii) The record required in paragraph
(f)(7){i) of this section shall include at
least the following information:
(A) The name and social security

number of the employee; • •• •-
(B) Physicians' written opinions, •'

recommended limitations, and results of
examinations and tests;
(C) Any employee medical complainta

related to exposure to hazardous
substances:
(D) A copy of the information

provided to the examining physician by
the employer, with the exception of the
atandard and its appendices.

ig) Engineering controls, work
practices, and personal protective
equipment for employee protection.
Engineering controls, work practices,*
personal protective equipment, or a
combination of these shall be
implemented in accordance with this
paragraph to protect employees from
exposure to hazardous substances and
health hazards. . . '

{1) Engineering controls, work
practices and PRE for substances
regulated in SubpartZ. (i) Engineering
controls and work practices shall be
instituted to reduce and maintain
employee exposure to or below the
permissible exposure limits for
substances regulated by 29 CFR Part
1910, Subparl Z, except to the extent
that such controls and practices are not
feasible.

Not*.—Engineering controls which msy be
feasible include the use of pressurized cabs
or control booths on equipment, and/or the
use of remotely operated material handling
equipment. Work practices which may be
feasible are removing all non-essential
employees from potential exposure during
opening of drums, wetting down dusty
operations and locating employees upwind of
possible hazards.

(ii) Whenever engineering controls
and work practices are not feasible, PPE
shall be used to reduce and maintain
employee exposures to or below the
permissible exposure limits or dose
limits for substances regulated by 29
CFR Part 1910, Subparts G and Z.

(iii) The employer shall not implement
a schedule of employee rotation as a
means of compliance with permissible
dose limits except when there is no
other feasible way of complying with

the airborne or dermal dose limiu for
ionizing radiation.
(2) Engineering controls, work • -

practices, ond personal protective
equipment for substances not regulated
in Subport Z. An appropriate
combination of engineering controls,
woric practices, and personal protective
equipment shall be established to
reduce and maintain employee exposure
to or below appropriate exposure levels

'  -for hazardous substances and health '
hazards not regulated by 29 CFR Part •

- 1910, Subparts G and Z taking into ' ' "
account the established exposure levels.
(3) Personal protective equipment

. selection, (i) Personal protective
equipment (Pre) shall be selected and
used which will protect employees from
the hazards and potential hazards they
ere likely to encounter as identiSed
during the site characterization end
enalysia.

(ii) Personal protective equipment
•election shall be based on an
evaluation of the performance' '• ■. ■
characteristics of the PPE relative to the
requirements and limitations of the site,
the task-specific conditions and ■
duration, and the hazards and potential
hazards identified at the site.

(iii) Positive pressure self-contained
breathing apparatus, or positive
pressure air-line respirators equipped
with an escape sir supply, shall Im used
inIDLHconditions. .

(iv) Totally-encapsulating chemical
protective suits (Protection equivalent to
Level A protection as specifi^ in
Appendix B) shall be used in conditions
where skin absorption of a hazardous
substance may result in an IDLH
situation. .

(v) The level of protection provided by
PTC selection shall be increased when
additional information on site
conditions show that increased
protection is necessary to reduce
employee exposures below establishedfermissible exposure limits for

azardous substances and health
hazards. (See Appendix B for guidance
on selecting PPE ensembles.) •

Note.—The level of employee prolection
provided msy t>e decreas^ when additional
icfonnation or tile conditions show that
decreased prolection will not result in ' •
Increased hazardous exposures to employees.

(vi) Personal protective equipment
shall be selected and used to meet the
requirements of 29 CFR Part 1910,
Subpaii I, and additional requirementa
specified in this section.

(4) Totally-encopsulatirig chemical.
protective suits. [i)Tota\]y- ■"
encapsulating suit materials used for '
Level A prolection shall protect
employees from the particular hazards

which ere Identified during site
charscterizalion end analysis.

(ii) Totally-encapsulating suits shall
be capable of maintaining positive air
pressure. (See Appendix A.)

(iii) Totally-encapsulating suits ihall
be capeble of preventing inward test gat
leakage of more than 04 percent. (See
Appendix A.)

(5) Persona!protective equipment
(PRE)program. Pi wriXtenpenoneX
protective equipment program, which ia'

; part of the employer's safety and health
program required in paragraph (b) of
this section or requiried in paragraph
(1)(4) of this section, shall be established
for hazardous waste operations which
ahall be part of the site-specific safety
and health plan. The PPE program ahall
address the following elements:

(i) Site bazarda,
(ii) PPE aelectitm,
(iii)PPEua«.
(iv) Work mission duration,

.  (v) PPE maintenance and atorage, -
(vi) PPE decontaminabon,
(vii) PPE training and proper fitting, ■
(viii) PPE donning and doffing

procedure*. - . —
(ix) PPE inspection, -
(x) PPE in-use monitoring,
(xi) Evaluation of the efl'ectfveness of

(he PPE program, and
(xii) Limitations during temperature

extremes, and other appropriate medical
oonsiderationa.

(h) Monitoring Monitoring shall be
performed in accordance with this
paragraph to assure proper selection of
engineering controls, work practices and
personal protective equipment ao that
employees are not exposed to levels
which exceed established permissible
exposure limits for hazardous
substances.

(1) Air monitoring shall be used to
identify and ousntify airborne levels of
hazardous substances and health
hazards in order to determine the
appropriate level of employee protection
needed on site. ' ■ " '

(2) Upon initial entry, representative '
air monitoring shall be conducted to
Identify any IDLH condition, exposure
over established exposure levels,
exposure over a radioactive material's
dose limits or other dangerous condition
such as the presence of flammable
atmospheres or oxygen-deficient
environments.

(3) Periodic monitoring shall be . /
conducted when the possibility of an
IDLH condition or flammable
atmosphere has developed or when
there is indication that exposures may
have risen since prior monitoring. ;
Situations where it shall be considered '
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wheA!»er Ifce {msfbnrty thifl mpofmet
have tHem « wlieic ••
0) Work besHtf on n Mferem poUion

of the siie. •
(ii) ContamiranU Other than (hoee

prevkmfy kSentlfied are bcki^ handM
(iii) A iSifferant type of operation la '

initiated (e^. dmca operJng aioppoaed
to expbralory wefl drOhng).
(iv) Emphfyeea are handling leatdng

'dranu or conlatnera or working in areaa
with obvious iiqaid contaminatioB
a spfli or lagoon).
(v) Asaf6oeEttreBS0Qahtelnteraal •

has passed ao thai eicpoauTes may bavi
aignificantir increased t. f . ..
(4) After hazardous waste clean^

operatioos coixBDenct, the empteycr
fhaU iDonilor Ibote employees likely to
have the highest exposures tohazardoas
substances nod health hatar^ likely to
be present above established . -*
permissibie exposvre iindts by itstng
personal saaipiijig frequently enoagk to
characterize employee exposares. The .
employer may atiiize a repreaeolatiae
sampling approach by doasacntiDg that
the employees and chemicals choaen ior
monitonng are based oo the Ghteha
stated above.

Nets.—fl is nrt rtqumd to aitiriHui
employees engaged in site charscterizstiofi
operations oovared by paragraph tc) of Ms

[i] InformationalpTxygram Employers
shal! develop and wnpl^ent a program,
which is part of the emp!oyer*s aafdy
and health program requlied in
paragraph (b) of this section, to tnfuia
cmpSoyees, contractors, and
subcontractors for their represcntahTcJ
actaaTly engaged in haeandons waste
operations tsf nature, levri and
degree of erpowre Kkdy as a rendt xX
partidpBfion in auch hazardoos waste
operations Employees, contractors and
•ubcontractors working ootside of the
operations part of a site are not covered
by this ster^ard.
(j) HcmdBing drums tsnd confainm.

Ksfzardoos sebtanoet and
contammaled soils, liquids, and other
residues shall be handled. tranaportcidL
labeled, and disposed of in accordance
with this paragraph.
(1) Genem£ Drams and contaftners

used dw^ the dean-up shall meet dw
appropnate DOT, OSHA, aad EPA
regulations for the wastes that diey
coatain.

(ii) When practical, drtmis and **
coatamers shall be inspected arid their
Integrity shall be assm^ prior to hxHitg
moved Drums or containers that cannot
be inspected t>eforc being moved '
because of storage condi+kms (I.e./ '
buried beneath the earth, stacked '
behind other dnrmv stacked aeverri

tiers hig^ in a pik, tic.) Aa!! be moved
to an acceasible tocatim and Inspected
jm'ac to further handling.

(iii) UntabelM drams and contaiaen
shall be considered to contain
hazardoBB substances and hsnfied > -
accordingly until the contents are ' • •
positively identified and labded. ̂
(Iv) Site c^eraiiont Aalt be orgaidaed

to minimise the amoant of drum or
container movemeftt
(v) Prior to movemeflt of drums or

containers, ail employees exposed to fit
transfer operatkn Aali be wamad trf
the potential hazards Btsodated siHh
the contents of the drums or confalnem.
,  (vtJU.SOepa7tmeBtof IVaBspartotian
•pedfied salvage drums or rriTTfiiiM n
and suitable quantities of prroptr *-
absorbent shall be kept available and
used In areas where apHis. kaki«or
' ruptures may ocxar.

(vii) Where maior aplUs may aocm, a
spill containment program, which it part
of the employer's safety and heatlh
program required to paragraph (bj of
this sectioQ. shali be impleiDenled to
contain and isolate the entire sokuae of
the hazardous S4ibaUnoeboh\| ;
transferred.

(viii) Drums and coatalners Ibot .
cannot be moved without niptura.
leakage, or opiUage Aall be essptied into
0 sound container using a devtot
classified for Ike matefisl beigg
transIeiTod.
(ix) A ̂XTund-peoetratiz^ system or

other type oT detection system or device
shall be used to estimate the localioo
and depth oT buried drums or coalainera.
(x) Sd! or covering material shall be

removed with cauUon to prevent drum
or container ruphxre.
(xi)Fire extinguishing equipment

meeting the requirements rf 2S CFH Part
I&ID, Subparl L. ahall be on hand and
ready for use to control incipient Bret.
{£) Opening drum ojsd conloJners.

The following procedures shaB be '
followed in areas where drums or
containers are being opened:
(i) Where an Biriine respirator system

Is used connectkms to the bank oT air
cylinders Aafl be protected from
contamination and the entire system
shall be protected from physical
damage.

(Ii) Employees not actually InvoHved in
opening dnims or txmtakiers shall l>e
kept a safe distance from (he drums or
containers belqg opened.

(iiij If employees must woik near or
adjacent to drums xn conlalnert bebig
opened, a suitable Aield thai does nOt
Interfere with the work operation AaB
be placed between the employee and
the drums or containers b^ng opened to
protect the employee in case of
accidental explosioTL

(IvJ Contrdls for drum or container
ope^ng equipment, monitoring
equipment, end fire suppression
equipment Aalt be located behind Ihe
explosion-resistant barrier.
(v) When there is J reasooable

possibil^y of ilammabie atxaosphem
beii^ present material handling
equipment and hand tools shsU be of Ihe
type to preveni sources of ̂gnittoa.
(vi) Orems aad coiitaraers shall be

opened to auch a manner that exoeat
Inlerior preasore wili be aafely rebevod.
If pressure cannot be relieved from a
remote location, appropriate shieidtng
ahall be plaoed t^etweeo the employee
and the drams or containers to redine
the risk of eiapSoyee npxiy.
(vii) EsTptoyees shall not stand npon

or work from drums or containers.

(3) Matenal handling equipment
Material handling equipment used to
transfer drums and containers shall be
aelecled. positioned and operated to
minimize sources oTignition related to
the equipment from lilting vapors
released from ruptured druma or
coDtalnesa.

M Radioactive wasiet. Drums aod
containers containing radioactive
wastes sbalJ oot be handled until auoh
time as their hazard to ecsplpyees is
proper^ assessed.
(5) 5Aoci^ oeHsilire srostos.

CsufiecL--Skrppins of ritack sensitriT
wastei may be prohrbiwd ender U.S
Department of Transportahon fegvUttons
Employers a ad tkev skippers Aoald reler to
49 CFR l7Xn and Z7U0.

As a minimum, the following special
precautions shall be taken when drums
and conlainers contain]qg orauspected
of contalnkig shock-sensitive wastes are
handled:

(i) All non-essential employees shall
be evacuated from the area of transfer.

(M3 Material handhng equipmeot thafl
be provided with explosive coctainment
devices or protective shields to protect
equipment opera(xws from explodiag
containers. -

(iii) An employee alarm
capable of beii^ perceived above
aujTounding Hghl and noise condittons
•hat! be aa^ to wgnal the
commencement and completMm of
explosive waste handling activities.
(iv) Continuous comnTunlcations (lb..

portable radios, hand signals,
telephones, as appropriate) shall be
maintained between the employee-ln-
charge of the immediate handling area
and ̂ e site safety and health supervisor
or command post until such time as the
handling operation Is completed
Communication equipment or methods
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I  jiat could cause shock sensitive -i . •
[ jtaterials to explode shall not be used •

(v) Drums and containers under
pressure, as evidenced by bulging or •

j  welling, shall not be moved until such
I me as the cause for excess pressure is
determined and appropriate .
containment procedures have been

j  nplemented to protect employees from
xplosive relief of the drum.

>—> (vii] Drums and containers containing
packaged laboratory wastes shall be •

r considered to contain shock-sensitive or
•  ̂plosive materials until they have been
l_haracterixed. . . . •

{t) Laboratory waste pocks. \xi ^
addition to the requirements of ^
jaragraph (j)(5] of this section, the

I  )l)owing precautions shall be taken, as
J minimum, in handling laboratory..
waste packs (lab packs}:

I  I (i) Lab packs shall be opened only ..
;  ̂ hen necessary and then only by an , "
.idividual knowledgahie in the .
inspection, classification, and

{  ?gr«gation of the containers within the
'^ck according to the hazard of the
rastcs. 7
(ii) If crystalline material (s noted on ̂«iy container, the contents shall
mdled as a shock-sensitive waste until
e contents are identified.
(7) Sampling drums and containers.

Sampling of containers and drums shall
r done in accordance with a sampling

I  ̂ ocedure which is part of the site
.afety and health plan developed for
and available to employees and others

(  1 the specific worksite.
,  (8) Shipping and transport (i) Drums
^hd containers shall be identified and
classified prior to packaging for

f  ̂ lipment.
1  I (ii) Drum or container staging areas
[  Jiall be kept to the minimum number
necessary to identify and classify
materials safely and prepare them for
knsport

!  I (iii) Staging areas shall be provided
vith adequate access and egress routes.
(iv) Bulking of hazardous wastes shall '
^ permitted only after a thorough »

}  paracterization of the materials has
ien completed. • - - - •
(9) Tank and vault procedures, (I)

(^inks and vaults containing hazardous
I  jibstances shall be handled in a manner
!  milar to that for drums and containers,
laking into consideration the size of the
J®nk or vault - •

(ii) Appropriate tank or vault entiy
1  jocedures meeting paragraph -
,l))(l)(iv)(A)(;^} of this section shall be
followed whenever employees must
r )iter a tank or vault,
j  |(k) Decontamination. Procedures for

..1 phases of decontamination shall be
developed and implemented in - ^ ,

r ""xordance with this paragraph. . . -

(1) A decontamination pfocedore Bhall
be developed, communicated to • ̂ *
employees and implemented before any
employees or equipment may enter ' *
areas on site where potential for
exposure to hazardous substances
exists. . • . • '
(2) Standard operating procedures

shall be developed to minimize
employee contact with hazardous
substances or with equipment that has •'
contacted hazardous substances. ^
(3) Decontamination shall be

performed in geographical areas lhat
will minimize the exposure of ; "
uncontaminated employees or ' • ̂  '*
equipment to contaminated employees '
or equipment .• •. -
(4) All employees leaving a *

contaminated area shall be
appropriately decontaminated; all
clothing and equipment leaving a ^
contaminated area shall t>e '
appropriately disposed of or'.
decontaminated.
(5) Decontamination procediu^s shall

be monitored by the site safety and
health supervisor to determine their -
effectiveness. When such procedures
are found to be ineffective, appropriate
steps shall be taken to correct any ̂ ^ —
deficiencies. > * . ^
(6) All equipment and solvents used

for decontamination shall be - *
decontaminated or disposed of properly.
(7) Protective clothing and equipment

shall be decontaminated, cleaned,
laundered, maintained or replaced as
needed to maintain their effectiveness.
(8) Employees whose non-

Impermeable clothing becomes wetted
with hazardous substances shall
immediately remove that clothing and
proceed to shower. The clothing shall be
disposed of or decontaminated before it
is removed from the work zone.
(9) Unauthorized employees shall not

remove protective clothing or equipment
from change rooms.
(10) Commercial laundries or cleaning

establishments that decontaminate » ,
protective clothing or equipment shall
be informed of the potentially harmful
effects of exposures to bazaidous
substances.
(11) Where the decontamination

procedure indicates a need for regular
showers and change rooms outside of s
contaminated area, they shall be
provided and meet the requirements of •
29 CFR 1910.141. If temperature
conditions prevent the effective use of
water then other effective means for
cleansing shall be provided and used.

(1) Emergency response. Emergency
response at hazardous waste operation
Incidents shall be conducted In
accordance with this paragraph. « • >

tl) General^\] Emergertcy response
o/on. An emergency response plan shall

• be developed and implemented by ail '
employers within the scope of this': '
section to handle anticipated

• emergencies prior to the commencement
of hazardous waste operations. The plan
shall be in writing and available for
inspection and copying by employees, -

•' their representatives and OSHA
personnel. Employers who wiU evacuate '

. their employees ̂ m the workplace
when an emergency occurs and who do ' -

•' not permit any of their employees to/
; respond to assist in handling the . \
' emergency are exempt from the

•  requirements of this paragraph if they .
provide an emergency action plan

V complying with section 1910i8(a} of this
•.-partr: • - • - ..'
-  (ii) Elements of an emergency r -r . '
" nesponaep/o/i. The employer shall '

develop an emergency response plan for *
emergencies which shall address, as a

'• minimum, the following: ' . • :
(A) Pre-emergency planing.
(B) Personnel roles, lines^of authori^.

>  trairiing, and communication. *
(C) Emergency recognition and .

prevention.
* (D) Safe distances and places of
refuge. I • • • - . . .
(E) Site security and controls - •
(F) Evacuation routes and procedures. > -

-  (G) Decontamination. - - .»* -
(H) Emergency medical treatment and •

first aid. * ^
- (I) Emergency alerting and response
procedures.
0) Critique of response and follow-up.
(K) PPE and emergency equipment.
(2) Emergency response at hazardous

waste clean-up sites—(i) Training. (A)
IVaining for emergency response
employees at clean-up operations shall
be conducted in accordance with
paragraph (e) of this section for
employers covered by paragraph
(a)(l)(i) through (iii) of this section and
in accordance with paragraph (o)(5) of
this section for those employers covered :
by paragraph (a)(l)(iv) of this section.
(B) Employers who can show that an -

'  employee's work experience and/or
•  training has resulted in training
*. equivalent to that training required in -
paragraph (l)(2)(i)(A) of this section
shall not be required to provide the
initial training requirements of those ' t
paragraphs, ̂uivalent training includes *
the training that existing employees
might have already received from actual
site work experience. - * ' i
[W] Procedures for handling *:* r

emergency ir^cidents. (A) In addition to ̂ '
the elements for the emergency response •
plan required in pa.-^graph (l](l)(ii) di
this section, the following elements shall •
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be included for emergency reepooM
plane; > - •• . . - '
• (/) Si(e topography, layout, and
prevailing weather conditiona. " : • ' ■
[2] Proceduree for reporting incidenta

10 local, itate. and federal governmental
agencies. ■ j . - . , .

■(B) The emergency re'tponee plan shaD
be a separate aectipn of the Si(e Safety

'.and Health Plan.. J.,-. ,
; (C) The emergency responM ̂ aV

.  shall be compatible and integrated with .
. " , ■ the disailei. fire and/or emergency

teeponse plans of local state, and. ;; ".
fiederal agencies. i..*: ,

P) The emergency response plan ■ '
shall be rehearsed regularly as part of

. the overall trainirvg program for site ..
operationa. .

(E) The site emergericy responsO plan
shall be reviewed periodically and as
necessary, be amended to keep it
current with new or changing site
conditions or information.

(F) An employee alarm lystem ahall
be installed in accordance with 29 CFR
1910.165 to notify employees of an
emergency situation; to atop work -
•ctivities if nece&sary; to lower
background noise in order to speed

-  . communication; and to begin emergency
procedures.

(G) Based upon the Information ; •
evsilable at time of the emergency, Ae
employer shall evaluate Ae Acident and
Ae site response capabilities and .
proceed with Ae appropriate steps to
implement the site emergency response
plan. • . .. . .

(3) Emergency response at sites other
than hazardous waste clean-up sites—
(1) Training. Employers shall provide Ae
training specified by Ais paragraph lot
Aose employees for whom Aere exists
Ae reasonable possibility of responding
to emergencies St sites oAer Aan-
hazardous waste clean-up sites.

lA) Emergency response . .
organizations or teams. Employees on
emergency response organizations or
teams such as fire brigades, fire
departments, plant emergency
organizations, hazardous materials
teams, spill response teams and aimilar
groups with responsibility for emergency
rtspons? shall be trained to a level of
competence to protect Aemselves and
other employees in Ae recognition of
health and safety hazards. meAods to
minimize the risk from safety and healA
hazards, safe use of control equipment,
aelection and use of appropriate
personal protective equipment, safe
operating procedures to be used at Ae '
Acident scene, techniques of
coordination with other employees to
minimize risks, appropriate responae to
over exposure from health hazards or
Ajury to Aemselvei and oAer -

tmployees and racognitioo of
•ubsequent aymptoma which may result
from over expotuies. - *■ '-■ -

(2) Competency may be demonstrated
by 24 hours of Aaining annually A Aoae
areas w1 A training aesslona at least.
monthly or by demons As tions by Ae
employee of competency A Aose arees
at least quartei^y. ..
.  A certification thai) be made of Ae
training or competency and if
oertificetlon of compeAncy Is made, Ae
employer ahall keep a record of the -
ineAodology used to demooatrite
competency.' •• . '■■ ■■ ', -
*{jj An employer of employeet for ̂

arhom Ae reasonable possibility of '
responding to emergencies at other Aan
hazardous wasA clean-up altei exisA
need not train all such employees to Ae
degree specified A paragraph
(l}(3)(i](AKf) of Ait section if Ae
employer Avidet Ac work force such
Aat au^cient employees who have
responsibility to control Ae emergency
have Ae training apiecified A this
paragraph and other employeea who
may Hrst respond to Ae Acident have
sufncient ewarenest Aaining to
recognize Aat an emergency response
situation exisU and are Attracted A
Aat case to summon Ae employees who
are fully Aained and not attempt control'
activities for which Aey are not AaAed.

(4) An employer of employees for '.
whom Ae reasonable possibility exisA
of respondirrg to emergencies at oAer
Aan hazardous waste clean-up aiAi
need not Aain such employee! to Ae -
degree specified A paragraph
(i)(3)(iKA)(1] of this section if;

(/) arrangements have been made A
advance for a fully-Aained emergency
response team to reipond A ■ ■>
reasonable period: and ■

(/;! employeet who may come to Ae
Acident first have sufficient awareness
Aaining to recognize Aat an emergency
response situation exists and are
Astracled to call Ae designated fully-
AaAed emergency response team for
assistance.

(B) Specialist employees. Employeea
who, A Ae course of their regular Job >
duties, work with and are traAed A Ae
hazards of specific materials covered by
Ais standard, and who will be called
upon to provide technical advice or
assistance at a hazardous substance
release incident, are exempt from Ae
monthly training sessions required A
paragraph (l)(3](ij(A} of Ais section.
They must, pursuant to paragraph
(I)(3)(i)(A) however, receive at least 24
hours of training annually or '
demonstrate competency A Ae area of
Aeir specialization. - r

(C) Skiiied support personnel.
Personnel, not necessarily an employer'a

own employeea. who are rteeded to
perform immediate emergency aupport
work Aat cannot reaaonably be
performed A a timely fashion by an
employer'a own employees, and who
will be or may potentially be exposed to
Ae hazards at an emergency responae
scene, are not required to have Ae £4
hours of annual tra Aing or demonstraA

' Ae competency required for Ae . - -
employer'a regular employeea. However,
Ae aenior official cited A paragraph
(lK3)(ii] of this aection ahall enaure that
these personnel are given an initial
briefAg at Ae aite of emergency '
response prior to Aeir participation A
Aat response Aat ahall Aclude
Aatraction A Ae wearing of appropriate
personal protective equipment, what
chemical hazards are Avolved. and
what duties are to be performed. All
appropriate aafety and healA '
precaub'ons provided to the employer'a
own employees shall be used to ataure
Ae aafety and healA of Aete personnel

{i\] Procedures for handiing
emergency response. (A) The aemor
officAl responding to an emergency at
oAer Aan hazardoua waste clean-up
Bites AvotvAg a hazardous aubstance or
bealA hazard shall establish and
become Ae Adividual A charge of a

. aite-apecific Acident Command System
(ICS). All emergency respondera and
Aeir communicatioru shall be
coordAated and controlled through Ae
Adividual A charge of the ICS assisted
by Ae senior ofiicial present for each
employer.

Mots: The "aenior ofTiciil" at an off-site
•mergency response it Ae most aenior
official on Ae aite who has Ae responsilnlity
for controlling Ae operitions at Ae aite.
bitially it ia Ae aenior officer on Ae first-due
piece of reiponding emergency apperatua to
arrive on Ae Acident acene. Aa more aettior
officers arrive (i.e., fire chief, battalion chief,
lite coordinator, etc.) Ae poaition ia paaaed
■p Ae lAe of auAority.

(B) The Adividual A charge of Ae ICS
shall identify, to Ae extent possible, all

. hazardous substances or conditions
present and shail address as appropriate
Bile analysis, use of engineering
controls, maximum exposure limita, .
hazardous substance handling
procedures, and use of any new
technologiea.

(C) Bated on Ae hazardous
substances and/or conditions present.
Ae Adividual in charge of Ae ICS shall
Atplemenl appropriate emergency
operations, and assure that the personal
protective equipment worn is
appropriate for Ae hazards to be
encountered. However, personal
protective equipment shall meet, at a
minimum, Ae criteria contained A 29
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J CFR 1910.t58(ef when worn while
performing fire fighting operatlcmf
beyond the incipient stage.
]  (D} Employees engaged in emergency
] response and exposed to hazardous
substances shall wear positive pressure
self<ontained breathing apparatus

] while engaged in emergency response
! until such time that the individual in
^ charge of the ICS detemrines through the

use of air monitoring that a decreased
level of respiratory protection will not
result in hazardous exposures hr

J employees,
(E) individual in charge of the ICS

^ sbali limit the number of emergency
j, response personnel at the emergency
site to those who are actively
performing emergency operatioiia.
However, operations in hazardous areas
] shall be performed using the baddy .
) system in groups of two or more.
(F) Back-up personnel thalf stand by

with equipment ready to provide
\ assistance or rescue. QuaUfied basic life
(support personnel as a minimum, shall
also stand by with medical equipment
and transportation capability.
.  (G) The individual in charge of the ICS
sh^l designate a safety ofCciai who is
jknowledgable in the operaticHis being
implemented at the emergency responae
site, with specific responsibility to
)identify and evaluate hazard and to
jprovide direction with respect to the
safety of operations for the emergency
at hand.
1  (H] When activities are judged by the
[safety ofTicial to be an IDlif condition
and/or to involve an imminent danger
condition, the safety official shaR have
nthe authority to alter, suspend, or
{terminate those activities. The safety
jofficial shall immedietely Inform the
individual in charge of the ICS of any
actions taken to correct th^ hazanis at
Vn emergency scene.
(1) After emergency operations have

terminated, the individual in charge of
the ICS shall implement appropriate
decontamination procedures,

j  (J) When deemed necessary for
meeting the tasks at band, appsovef
self-contained compressed air breathing
apparatus may be used with approved
jrylinderi from other approved self-
X)ntained compressed air breathing
apparatus provided that such cylinders
d^e of the same capacity and pressure
jBting. All compressed air cylinders
jised %vlth self-contained breathing -' *
apparatus shall meet U.S. Department of
J'ransportalion and National Institute
for Occupational Safety and HeaM
irileria.
{4yHo2Qrdous maferiah teams •'

(HAZMA T). (i) Employees who ire
nembers of a HAZMAT team shaH be -
(iven training h» accordance with * "

i

paragraph (IK3} of this sectioh that
includes the care and use of chemicar
protectiva clothing, and proceduras to
be followed when worki^ on teakii^
drums, containers, tanks, or bulk
transport vehicles.

(ii) Members of HAZMAT teams
recefva a base line physical exam and
have medical surveillance as required in
paragraph (f) of this section.

(iii) Chemical personal protective
clothing and equipment to be used by
HAZMAT team memben shall meet the
requirements of paragraph (g) of thia
aectioik

(5) PoBt-emergency rtspouMe
operaUoDM. Upon completion of the
emergency response, if it is determined
thai it is necessary to remove hazardous
substances, heeJth hazards, and
materials conlamiruted with them (such
as contaminated soil or other eltmenls
of the natural environment) from the site
of the incident the employer conducting
the clean-up thall comply with one of
the following:
(i) Meet all of the requirements eif

paragraphs (b] through (n) of this
sectiofc m

(ii) Where the deas-op b done cm
plant property using plant or workplace
employees, such employees shall have
completed the training requirements of
the following- 29 CFH 191038(a);
igiam leiaizoo, and other
. appropriate safety and health trahihig
made necessary by the tasks that they
are e^qiected to be performed. Afl
equipment to be used in the .Krformance of the cJean-up work shall

in serviceable condition and shall
have been inspected prior to use.
(m) Illumination. Areis accessibie to

employees shall be lighted kt
accordance wHh the requiremtnts of
this paragraph.
(t) Work areas shall be lighted to not

less than the minimum lUuminatioii
Intensities Ksted in the following Table *
H-102.1 while any work is in progress:

TABta H-tOZt—MwtMOM fdijMmaT^
hrrcKsmcs m Foor-CANOtar

iUH«rc

Zkmoi are I
mor^ Atma. iOM>ng M
M <nin<»wict arMiL

and gmxnl
ifMftiorr rnmm ol %0 kfOf<Mndlm

I m M maA dm§
and tcMkng. Una Safaty ̂

Haaflh ipp«cN«d ov tiontt-Mi
* V -' W l» uaa ai fta tuvmi ran^ipi

Ga^A ahopa 4a^. mac/w«^ ̂  Nac»c^
'oon*. acNa •to<^oo»na» ̂  ̂:ai

m  wartar^ laciiar

Table H-tOZt^MiniMUM lLLUMi*uTiimi
Intensities in Foot-Canoles—Continued

(nj San/tatfon at lea^ro/y
workplQce$. Facilities for employee
sanitation shall be provided fai
accordance with this paragraph.
(1) Potable water, (i) An adequate

supply of potable %va1er shaU be
provided on the site.

(ii) Portable containers used to
dispense drinking water shaU ba
capable of being tightly closed, and '
equipped with a tap. Water shaD no! bs
dipped from containers.

(iii) Any container used to (Estribute
drinking water shall be clearly mariLed
as to the nature of its contents and not
used for any other purpose.
(iv) Where single service cups (to be

used but once] are suppb'ed, both a
sanitary container for the unused cups
and a receptacle for disposing of the
used cups shall be provided.
- (2) Nonpotable water, (i) Outlets for
nonpotable water, such as water lor
firefighting purposes shall ba identified
to Inhale dearly that the water is
unsafe azxl is not to be used foe
drinking, washing, or coeking purposes.

(ii) Tl^re shall be no cross-
connection, open or potential between a
system furnishing potable water and a
•ystem furnishing nonpotable water.
(2) Toilets focUiUes. (i) Toilets shall

be provided for employees according to
the (btlowing Table H-102J:

Tabli Toaxr FAcajnca

< Nk#f<w of empioyw of IMtM

W flr tmrnar OiiiL
yof SMI SB. Wmm Sm^
SCO.

Mtrt tm fW

Orm WWM met mtm
, wr 4S iwpiBjua.
Or* loMf Mai and 1 mU

(if) Under temporary field conditions,
provisions shall ba m^e to assure that
at least one toilet facility is avaHabla.
(ii^ Hazardous waste sites sot

provided with a sanitary sewer shall be
orovided with the following toilet
facilities unleu prohibited by local

" codes:

^ (A) Chemical toUeta; ̂
'  (B) Recirculating toiletar

(C] Combustion toQets; or ^
(D) Flush toilets,
Pv) The requirements of this

paragraph for sanitation facilities shall
not apply to mobile crews having
transportation readily available to , * .
nearby toilet facilities.
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(v) Doors entering toilet fadlitiei shall
be provided with entrance locks -
controlled from inside the facility. *
(4) Food handling. All food senice'

facilities and operations for employees
shall meet the applicable laws,
ordinances, and regulations of the
lurisdictions in which they are located
(5) Temporary Bleeping quarten.

When temporary sleeping quarters are
provided, they shall be heated, ^
ventilated, ud lighted. . •
(6) Washing facilitieB. The employer '

shall provide adequate washing ^ i
facilities for employees engaged in
operations where haxardous substances
may be harmful to employees. Such
facilities shall be in near proximity to
the worksite; in areas where exposures
are below established permissible
exposure limits and which are under die
controls of the employer, and shall he bo
equipp>ed as to enable employees tp
remove hazardous substances lor - v .
themselves.
(7) Shonre/s and change rooms. When

hazardous waste clean-up or removal
operations commence on a site and the
duration of the work will require six
months or greater time to complete, the
employer shall provide showers and
change rooms for all employees exposed
to hazardous substances and health ;
hazards involved in hazardous waste
clean-up or removal operations.
(1) Showers shall be provided and

shall meet the requirements of 29 CFR
1910.141(d)(3).

(ii) Change rooms shall be provided
and shall meet the requirements of 29
CFR 1910.141(1). Change rooms shall
consist of two separate change areas
separated by the shower area required
in paragraph (n)(7)(i). One change area,
with an exit leading off the worksite,
shall provide employees with a clean
area where they can remove, store, and
put on street clothing The second area,
with an exit to the worksite, shall
provide employees with an area where .
they can put on. remove and store work
clothing and personal protective
equipment * - • • *

(iii) Showers and change rooms shall
be located in areas where exposures are
below the established permissible
exposure limits. If this cannot be
accomplished, then a ventilation system
shall be provided that will supply air
that is below the established
permissible exposure limits.
(iv) Employers shall assure that

employees shower at the end of their
work shift and when leaving the
hazardous waste site.
(o) Certain Operations Conducted

Under the Resource Conservation and
Recovery Act of 2976 (RCRA).
Employers conducting operations

specified in paragraph (a)(2Hiii) of this'
section shall: * * *
(1) Develop and implement a written

safety and health prt^am for
employees involved in hazardous waste
operations which shall be available for
Inspection by employees, their
representatives and OSHA persoiineL
The program shaU be designed to
identify, evaluate and control safety and
health hazards in their facilities for the
purpose of employee protection, and
provide for emergency response meeting
the requirements of paragraph (1) of this
•section and it shall address as
appropriate site analysis, engineering
controls, maximum exposure limits,
hazardous waste handling procedures
and uses of new technologies:
(2) Implement a hazard

communication program as part of the
employer's safety and program meeting
the requirements of 29 CFR 1910.1200.
Nots.-~The exemptions provided in

11910.1200 are applicable to this section.

(3) Implement a medical surveillance
program meeting the requirements of
paragraph (!) of this section;
(4) Develop and Implement a

decontamination procedure in
' accordance with paragraph (k) of this -
section, and

(5)(i) Develop and implement a
training program, which is part of the '
employer's safety and health program,
for employees involved with hazardous
waste operations to enable each
employee to perform their assigned
duties and functions in a safe and
healthful manner so as not to endanger
themselves or other employees. The
initial training shall be for 24 hours and
refresher training shall be for eight
hours annuaUy.
(ii) Employers who can show by an '

employee's previous work experience
and/or training that the employee has
had training equivalent to the initial
training required by this paragraph,
shall be considered as meeting the
initial training requirements of this
paragraph as to that employee.
Equivalent training includes the training
that existing employees might have
already received from actual site work
experience. Employees who have
received the initial training required by
this paragraph shall be given a svritten
certificate attesting that they have
successfully completed the necessary
training.
(p) New technology programs. (1) The

employer shall develop and implement
procedures for the introduction of
effective new technologies and
equipment developed for the improved
Crotection of employees worldng %vith
azardous waste clean-up operations.

and the same shall be implemented as
part of the site safety and health
program to assure that employee
protection is being maintained
(2) New technologies, equipment or

control measures available to the
industry, such as the use of foams or
other means to suppress the level of air
contaminates while excavating the site
or for spill control, shall be evaluated by
employers or their representatives to
determine their effectiveness before
implementing their use on a large scale
for employee protection. Such
evaluations shall be made available to
OSHA upon request

Appeodicas to § 1910.120—Hazardous Waste
O^rations and EowrgeDcy Response
Note.—The following appendices serve as

oon-mandotory guidelines to assist
employees and employers in complying wtth
the appropriate requirements of this section.
However paragraph 1910.220(g) makes
mandatory in certain circumstances the use
of Level A and Level B PPE protection.

Appendix Ar~Personal Protective Equipment
Test Methods ̂
This appendix sets forth the non-

mandatory examples of tests which msy be
used to evaluate compliance with paragraphs
1910.120 (g)(4)(ii) and (in) Other tests and
other challenge agents msy be used to
evaluate compliance.
A TotoHy-encapsuloUng chemical

protective suit pressure test
.  li)—Scope.

1.1 This practice measures the ability of a
gas tight totally-encapsulating chemical
protective suit material, seams and doiures
to maintain a fixed positive pressure The
results of this practice allow the gas tight
integrity of a total-encapsulating chemical
protective suit to be evaluated.
1.2 Resistance of the suit msterisli to

permeation, penetration, and degradation by
specific hazardous substances is not
determined by this test method.

UO-^Definition of terms.
2.1 Totallyencapsulated chemical

protective suit (TECPsuit)" means a full
body garment which Is constructed of
protective clothing matensls. covers the
svearer's torso, head. arms, and legs, may
cover the wearer's hands and feet «vith
tightly attached gloves snd boots: completely
encloses the wearer by itself or in
combination with the wearer's respiratory
equipment gloves, end boots.
22 **Protective clothing materiar means

eny material or combination of matensls
used in an item of clothing for the purpose of
isolating parts of the body from direct contact
with • potentially hazardous liquid or
gaseous chemicals.
23 tTos tight"mesm. for the purpose of

this test methc^. the limited flow of a gas
under pressure from the inside of a TECP suit
to atmosphere at a prescribed pressure and
time interval.
BJO^ummary of test method.
2.1 The TECP suit is visually inspected

and modified for the test The test apparatus
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i( kllack«d tA tlie Mil Uj permit tnlklioa t*
the pre-te»l luit cupAruion prewurc far
'emoval of luit wrinkle* and crease*. The

pressure It towered to the te*t pressure and
nonitored for three minutes. If the pressure
drop is excessive, the TBCP twit fail* the tast
and is removed [rom service. Die tast ia
repeated altar leak location and rcfair.
AJO—Heqtiirai SuppJjts.
4.1 Source of compressed air. . .
4.2 Test appsratus for suit testing,

including s pressure measurement device
with a acnsitivily of at haft 1/4 Inch water
lauge.

4J Vest s«Wt dature pfug* or aaaliny
tape.
4.4 Soapy wialar aeiution and aoFi bcaak.
4-5 Stop watch or ap^ropriata liairig

device.
yo—Safety Precoutloim.
S.l Care shall be taken la provide the

correct pressure safety devices rcqmrcd for
the source ef compresaed air usad.
tJi—Test Procedure.

ft.1 Prior to each lest, the (cttar shall
perform a visual inspection of lha saiL Chack
the suit for seam integrity by visually
examining the scams and gently pulling on
the seams. Ensure that all air supply lines,
nitings, visor, tippers, and vslvet are secure
snd show no signs of deteriorslion.

6.1.1 Seal off the veal valves along with,
any other normal inlet or exhaiul points
(such a* umbilical air line Citings or face
piece opening) with tape or other appropriate
neans (cape, plugs, fixture, etc.). Care should
>e exercised in the sealing procees not la
lamage any of the Mil componeaia.
6.1.2 Close all closure ataembliea.
6.1.3 Prepare the suit for inflation by

providing an improvised connectmn point on
the fuit for coaaecting an airitoe. Attach the
pressure lest apparatus to the suit to permit
suit inflation from a compresaed air touroe
equipped with a pressure indicating regulator.
The leak lighlitest of thepresauie teat
apparatus should be tesl^ be/ore arrd after
each last by dosing off the ead of the tsbing
attached to the suit and assuring a pmaure
of three inches water gauge for three minulee
can be maintained If a eomponeol ia
removed for the test, that component shall be
replaced artd a second lest ooaducied with
another ccertponettt removed to permit a
complete test of the ensemble.

6.1.4 The pea-test expansion pressure (A)
and the suit test pressure (6) shail be
Supplied by the suit maoafacturer. bet in ■!>
case shall they be lesa thart A m. three tnchee
ivater gauge and Bs two mcbet water gauge,
rhe ending suit pressure (C| shall be no lese
ihan 80 percent of the test pressure (B); Le,
the pressure drop shall not exceed 28 percent

the test presfOH (fif.
61.5 Inflate the suit aodl the pressure

nside is equal to preesure "A", the pre-(e*t
expansion suit pressure^ Allow ai leest oae
minute to fill out the wrinkles in the auiL
Release Mfltcient air lo reduce the auit
pressure to pressure "B". the suit teet
pressure. B^n timing. At the end of three
minute*, record the suit pressure e* pressure
"C" the endirrg suit pressure. The ilifference
between the suit test presiure end the ending
suit test pressure (B-CJ shall be dafined it the
suit pressure drafx . . i

6U If the suit pressure (hog is more tbsR
20 percent of the suit test pressure B during
the Ihrea-Btinuie lest period, the suit fall* tba
test and shall be removed (ram service.

IJH—Reteal Proctdura.
■  7.1 If the suit Ihil* the test ofiech for Ceaka '
by brflsling the suit lo pressure A end
brushing or wfping the entire suirtlncfudfng
setms, doturc*. lent geskets, glo«e-lo-*lerv«
(oints, etc) urith a mild soap and water
•ofulkriL Observe the suit far the farmatloB at
soap bubbles, which is an iadlcatw of •
leak. Bepair all identified leak*.

7.2 Rctest the TE<7 suit as eulUned t*
Test procedure B.fL

8.0 /Uport
61 Each TECP sntl tested by (hi* practioe

shall have the foUowlni inlbmetioa
recorded:

8.U. Unique Identification auraber,
identifying braisd nami, date ai paechas*
material of constnscban. and onitiiie fit
feature* e.g, special breathing sppafsiu*
81.2 The actual values (v lest pressure* A, Ik
artd C ihaQ ba recorded along with tha
specific observation time* If the ending
pressure (C) Is less than 80 percent ef t^ test
pressure (B). the suit shall be tdenrhfied as
failing tbe teak When poastble. the specific
leak location shell be identified in tht tast
records. Retest pressure data shall be
recorded as an addldonal test.

6U The source of the test apparatus
used shall be identified snd the sensitivity of
the pressBre gauge shell be recorded.

61.4 Record* shall be kept for aack
pressure test even if icpsiia art being made
at ths test locatio*.

Cautitm

VIrjaUy inspect sO part* of the soft to be
sure they are positioned correctly and
secured tightly before putting the suit back
into servioe. Special care sh^d be taken to
examine each exhaust vsJv* lo make sure it
Is not hloeksd.

Care should also be exeicised ta
that the insid* and outside ef tbe suit in
completely dry before it I* put Into sloing*

B. Totatly-eacDpiulotiag cbamical
protecU'va tuitquolilaUve iaak leaL

IJO—SoTpe.
1.1 Thie practice seml-qoelltattvefy tcetn

gas tight totslly-eitcapsulating chemic^
protective stdt integrity by detecting inward'
leakage of ammonia vapor. Sinoe no
modification* are made to the suit la cany .
out this test, tlw results bom ibis practioe
pcovidc a realistic teet for tbe integrity of tha
entire suit.

1.2 Resistance ofthe suit materials to
permeation, penetration, ar>d degradation la
not determined by this teat meth^.

ZO—Definition of terma.
2J Totoily-encapevlafeif ekamical

protectiy* star (TECPrult) meant a full body '
garment wbkh ii oonatructed of proiectiva
dothing malenalt: oovers the wearer'a tors*
head. arms, and leg* may covar the wearer's
Jisnds and feet with tightly attached glovas
and boot* completely endoae* the wearar by
itself or in combination with the wearer's
respiratory equipment glove* and boots.

2.2 'P^teclive eiotfiing materiaf means
any material or oombirmtion of materrala
uaed to as item of clothing for Ike porpoae of

belating parts af tl»e body ffom direct eontact
with a potenKally batardoas liquid ar
gaseous chemical*

2.2 tCos t^gbi'mean* fior tbe pMipoaa af
Ihia taat method, the limited flow ^ a gas
under pressure baa tba inalde of a TECP autt
to atmosphere at a prcscribad preaausc and
time IntervaL

64 Intruaior CoeffioiaaL" naaaa a
number rxpressing the level of protscOon
' provided by a gas tight lotaliy-encapsulatiitg
chemical protective suit The intrusion
coefficient is calculated by dividing the tnt
toon challenge agent concentration by the
concentration of chaUenge agent feand insido
the euit Tba accuracy of tha intruaios
oaafficient is dependent on tbe ^alienge
agent monitoring method* The larger tba
intruaioc coefCcient tbe yeater tbe protacitoa
providad by tha TECF suit.

yxi—Summary of racomwaadadproeUaa.
61 The volume of coccentraled sqiianiia

ammonia solution (ammoru'a hydrnxJda
NHiOHl required lo genarate tha teat
atmosphere is determined osiog the
direcUoni outlined in 61. The soil 1* donned
by a person wearing the eppropriate
raspiratory equipment (eitbW a aeff-eontolaed
breathing apparatus or a supplied air
Rspirator] and worn inside tbe csdoead toot
room. Tbe oonccntratad aqueous ammoaia
solution is taken by the suited individual tolo-
tbe teal room and poured into an open plastic
pan. A two-minute evaporation period is
observed before the test room cancentiadaii
is measured, using • high range ammonia
length of its in detector tube. When the
ammonia vepor reaches a concentration of
between KlOO and 1206 ppm. the suited
individual starts ■ etand^ized exercise
protocol to stress and flex the suH. Mtar Ibto
protocol is completed the leto ruooi
concentration is measured agal* The etoiad
individual exits the test roofn and his stand
by person meaiures tba ammonia
corccntiation inside the euit using a low
range ammonia length of stain detector tub*
or other more sensitive ammonia detector. A
stand-by person is required to observe the
lest individual during tbe test procedure: aid
tbe person bt donning snd doffing the TECP
suit; and monitor the suit interior. Tbe
intrusion coefficient of tftc sail can be
calculated by dividing tite average teat are*
coscentraboD by the interim suit
ooncentration. A eolorimetiic iocHcsior strip
of bromophenol blue is placed on the ioside
of tbe Mil feoe piece tests to that tkc suited
todividual is able to detect e color change
and know If the suit has • significant leak. If
a color change is observed the individual
thall leave the test room Immedistely.

AS—Required ttippfiea.
4.1 A supply of oencentrited aqueous

ammonia (58 percaar ammanium hydi oxide
■by weight).
■  AJ. A eupply of brossophesel/kkia
indicating paper, sensitive m 6-10 ppm
ammonia or greater pveretwo-minuie peiiod
of expotura. [(pH 10 (yellow) to pH 46
(blue))

4J A supply of high range (06-10 volume-
percent) and low range (5-7tX) ppm) detector
tubes for ammonia and the correspoiKling
sampling pump. More aensttive ammonto
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** ^'tecicirtCMtieMl>tlA«todlbrlbt1otvr«Qfe
•• detector tubee lo kaproiv the eeuithl^ ed "'
- • Ifait practice. / ^ ^ r

.  . 44 Ae1iA!loivple0lkf>Mi(PVC| alkesl
and a half pint piaalic powtaiiwr t.

<PVC) »rith cImIas Ud. -.i ..
4J A .graduated cyliodaf or aifkar

.  volumetricaeafliuiogdevicf of atleaatiO
•Biniililefs in voluBe withaa accaracpofol f
leaat ±1 millilitara. * •/ :j;:

g0-^Sofefyprecautioad.
1.1 Concentivled aqueouaajnmboiaB ' f*

-  Iiydroxide. NHiDHL la a coiToarvc valatila .
liquid raqniring eye. aldn. asd retpicatanr - v

. protectioiLTTieperaoncoDductiAgthetaat ~
ahall review the MSDS tor aqueous ajnmoaUL
12 Since the eaUbrifhed penmaaSbla

axposura limit for anuoonia is SO ppsa. oaly
persons wearing a self-contained breathiiw
apparatus or a supplied air respirator ahau be
In the dhamber. Normally only the person .

. weariru the total-encapsulating tuft wlH be • •
inside m chamber. A atand-by peraoo ahall
have a self-contained breathing apparatua, or

. a supplied air respirator available lo enter'
the test area should the tufted Indrvidaai ? '
need assistaDCB.
13 A method to monitor (he* suhed '

Indrvidoal mosl be used durix^ this tset' "
Viiusl contact is the simplest obI irther •
methods using commutiication devioes aea.
acoepubla. , . ^ , .
S€ The Seat room shall be lacge eno«|^ |»

allow the esardac protoool to be carried eel
and then to be ventilated So allow for eety
exhaust of the ammonia lest aCzaoaphere after
the lest(s) are completed. - - '
IS Inctividuab shall be siedicady

acreened for the use of respiratory
and checked for allergies lo ammocus befiae *
participating ia this test prooedera
AJP—res/ prvcedun.
A1.1 Measure the lest area lo the nearest

foot and calculate its volume in cubic issL
Multiply Che test area volume by 02,
milbliters of concentrated aqueous ammonia
solutioB per oaUc iooi of test area rtdunt to
deterrmoe the appro&miatevslttXBenf ' *
coooentrated aquequs ammorba requand Is *
generate 1000 ppm in the test srea. -
Ah2 Measure this vofume from the supply

of oonceotrsled aqueous ammonia azxi plaos -
it tain a dosed plastic coAtaiMr.
11J Place the container, several Mgh

range ammonia defector tubea and the punip
In the clean test pan and locate H near it
test area eoliy dm JO thai the suited
individual has easy access to these suppbes. '
12.1 Is a Don-centsminated atmosphere,

open a pre-sealed ammonia indicator atrip
and faitao one end of the strip to the iaside
of the auk face sb«eld lens where It can bs

. seen b> the wearer Moisilen the Indicator .
strip with distilled water. Care shall be lakao
not to contaminate the detector part of the
indicator paper by touching it A sfoalJ pieot
of maskix3g tape or eqaivalent should be used
to attach the indicator stnpio the ioterior of •
the tuft face shield.
022 If problems are encountered wMh .

this method of attachment the indicator strip
.  can be attached to the outside of the .

respirator face piece being used donng Che
task

02 boo the respiratory prste<^ive deviiBe
normally used wuh the autt. and Iheo dos the

*na>suit to be tsited Oeak ihewm^oB' ''
. -^openings which are Inleoded lo be sailed

Mc4 M cox^Oelely sssM.
^ PfT NfTT bflWfii'm, phuufTinti smtoig
.^valves.-.

14 Step Into the fnHossd Cest roon mtd
.  ot • oioaet bathroom, or test booth, equipped
.with as exhaust fan. No nb sboiiid be
• exhausted from the chamber during Ihrtest •
becauee this ivifl dilute fceammsmn ".r

"-challenge concentrations. -•! *.
15 Open the oontainsr with tbs prs-

meessred vohime of oooceniraled squeoMS
•Dimonia within the tndosad test roooLOMl •*

- pour the fiquid into the empty plaaticlest''
pan. Walt two minutes to allow for sdaquats

, solatilizition tf (he ooncentrated sqoeous
-ammonia. A small mixing fan can be need
•aaar (he evaporation pan lo Increase
fvaporation rate of the ammonia seleHon.* ' ~

flLg After two miirates a determinafloo cff -
Ihe ammonia ooncentntlon wfthin the " •
-diamber should be made using the hi^ range
ootorimetric delaalor tube A oonoentratioa of

.  1000 ppm smmonia sr grsster ahatlbe *; • ,
generated before the exerctsea are iUr4sd. *
17 To teat the integrity of the euM dw *

lollowing four minute exercise proioedl-
should be fallowB* .-
OJ2 Raising the arms abovtihe bead **

with at least IS raiting moliona completed in

172 Walking In place for one minete wllb
at least IS raising motions of each leg in n
one-minute peri^
, 172 Touching the ioaa with a least to
complete motions of the arms from above tbe
head to teaching af tha toes in a one^mbwie

• period.
Iw74 Knee bendi with at leaat to ^

complete standing and aqualtiag metkma in a
one-mioult period.
• 16 If 81 any tuae dunng the teat lie
coloriraetric iodicatuig paper ahoidd chsnge
colors, the test should tx stopped and
sections 110 and 112 Initiated (Set f 12).
OS Aha ooaplettoo of the test exsraise.

the test ares cooceatration should bt '
measured again using the high range *
oolorimetnc detector lahw. . .
510 Exit dm lest eran. • > - -
131 Tha opening created by the suit -

lipper or other appropriate suit penetrabon
•hould be used to determine Ihe aMttmie
concentration in the suit with the tow range
length of stain detector tube or other
ammonia monitor. The internal TBCP ault air
should be sampled Car enough from the
enclosed test area ts prevent a Calse -
ammonia reading * • -
112 After completion of (ha tneasursawnl

of the suit inlerior amiDonia concentration *
the test is concluded and the suit la dsAed
and the respirator reawved.
113 The veotilatinglaa for (he test room

should be turned on and allowed to ran for ~
enough time to remove the ammonia gas. Tbe
fan shaU be vented to the ootside of ^
building.* ^ .
114 Any detectable ammonia in die suit

interior (five ppm ammonia (Nhh) or more for
(he length of stais detector fsSe) indicaiet
that the suit has failed the test When olbef
ammonia detectors are used a lower level of
detection is possible, and it should bt
speciHed ss the pass/fall cnteris.

lib RyfioAowiAg this test mc'fbod.nn
Intnislon ooefTiclenl of spproximstely 200 or *

' bnrecanbcineafured withtbesoftint '
•"completelyoperationaloofidftion. ' -

fJ^-^leafprot^oddrm ■
Ifthe suit faifidds teat dheck for -

leaks ky tallowing the pressure lest fti ledl A •
•nbots.

f2 RmetithsnCFstfinioiidteedlDthe
• lost procedara OM,

10—Aqporl ......
11 Bach gas tight tDtal!y<«ncapsnbting

cheoiical protective suti tesisd by thw
practice shall have the following inibnnshod
racosded.
' 114 Unique idsAdfiGStion numfanr,
identifying brand name, date of purchase*
Bsteri^ of constjuctioa and unique suit

•  featuret. s.g, special breathing apparalits.
112 C^rml tieacription of teat iDooi .

isedlorlnst
' 112 Brand name and purdiaae data of '
•injnonis detector atrips and color change
data.
. 11.4 'Brand name, sampling range, and
•xpiration date of Ihe length of slain
ammonia ddectoriubes Tbe brand name
and model of the sampling pump should also
be recorded. If another t)pe of ammonia
detector is used, it should be identified aloog
' with its minimum detectioo limit for
- amnoiila.

• A12 Adhisf test eesttlts shall fist the two
test ares concentrations, therr n*erage. die
Inferior suit concentration, and the calcnlated
intrusion coefFicieitt Retest data shall be
raoofded as an additional test
12 Tbe evaluation of the data shati be

specified as "suit passed" sr "suit fiUed",
tiad (be date of tbe lest Any detectable
ammonia (fiie ppm or greater for the length
of stain detector tube) tn the svii mtenor
indicates Iht euii hes tailed this test When
other ammonia detectors are used, a lower

level of detection la possible and it should he
specified as the paea faii cmena.

O&vtfon '

'Visually kijpect all parts of the suit to be
sure they are positioned correctiy and
secured tightly before putting the suit back
Into service Special care should be taken lo
examine each exhaust valve to make sure It
la not blocked.
Care should also be exercised to assure

that the inside and ootside of the suit Is
completely dry before It is pul into storage.

Appendix B-^Gtaerol Descnptian aad -
Discussion ofike Lewek of Protedion ond
ProteclntCetw

This appendix sets forth inlbnnation about
personal protective equipmetil (PPE)
protection ieveb which may be used lo asslet
employers in complying vnth the PPE
requirements of this section.
As required b> (he standard. PPE must he

selected which will protect employees from
the specific hatards which they are likety lo
encounter during their work on-site. -
Selection of appropriate PPE it a

complex process which must takt into
eonsideration a vanety of factors. Key faclors
involved in this process are identification of
the hazards, or suspected hazardr their
routes of potential hazard to omployeei
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(inhalation, akin abaorption. ingestion, and
J eye or skin contact), and the performance of
the PPE moteriols (and leamt) in providing a
barrier to these hazards. The amount of

I protection provided by PPE is material-
1 hazard specific. That is, protective equipment
materials will protect well against some
hazardous substances and pooriy. or not at

I an, against others. In many instances,
protective equipment materials cannot be

J found which will provide continuous
protection from the particular hazardous
substance. In these cases the breakthrough
] time of the protective material should exceed
the work durations, or the exposure after
breakthrough must not pose a hazardous
level.

I  Other factors in this selection process to be
! considered are matching the PPE to the
j employee's work requirements and task-
specific conditions. The durability of PPE
materials, such as tear strength and seam

I strength, must be considered in relation to the
employee's tasks. 'Hie effects of PPE in

' relation to heat stress and task duration are a
factor in selecting and using PPE. In some
cases layers of PPE may be necessary to
provide suffident protection, or to proted ' ''
j expensive PPE inner garments, suits or
equipment
The more that is knoum about the hazards

jet the Bite, the easier the |ob of PPE selection
I becomes. As mors information about the
^ hazards and conditions at the site becomes
available, the site supervisor can make
decisions to up-grsde or down-grade the level
of PPE protection to match the tasks at hand,
j The following are guidelines which an
employer can use to begin the selection of the
appropriate PPE. As noted above, the site
] information may suggest the use of -
f combinations of PPE selected from the
I different protection levels (i.e., A. B. C or D)
as being more suitable to the hazards of the
work. It should be cautioned that the listing

{below does not fully address the performance
I of the specific PPE material in relation to the
speaflc hazards at the job site, and that PFE
selection, evaluation and re-selection is an
}ongoing proceu until sufficient infonnation
about the hazards and PPE performance la
) obtained.

Port A. Personal protective equipment is
divided into four categories based on the
/degree of protection afforded. (See Part B of
ithis appendix for further explanation of
Levels A. B. C and D hazards.)
L Level A—^To be selected when the

igreatest level of skin, respiratory, and eye
protection is required.
The following constitute Level A •

equipment' it may be used as appropriate;
1. Pressure-demand, full face-piece self-

jcontained breathing apparatus (SCBA), or
I pressure-demand supplied air respirator with
Jet cape SCBA. approved by the National
Institute for Oc^pational Safety and Health

^(NIOSH).
j  2. Totally-encapsulating chemical-
jprotective auit

3. Covenlla.* . - ' •

* Optional, as spphcabk.

4. Long underwear. r — . "...
B Cloves, outer, chemicel-reslstaot
B Glovte, inner, chemical-resistant
7. BooU, chemkal-reaiatant steel toe end

thank
B Hard bet (under anlt).* .. .
B Diaposeble protective suit gloves end

boots (depending on suit construction, may
be worn over totelly-encepsulating suit).
10. TWo-wiy radios (worn Insida

encapsulating suit).
IL Level B^The highest level of respiratory

protection is necessary but a lesser level of
akin protection la naedad.

The following constitute Level B •
equipment; It may be used ti,
Appropriate.
1. Pretiure-demahd, fuB-factpieot self-

contained breathing apparatus (SCBA), er
pressure-demand supplied eir respirator with
aacapc SCBA (NIOSH approved).
B Hooded chemical-resistant clothing

Coveralls and long-sleeved jacket; coveralla;
one or two-piece chemical-splash suit;
disposable chemical-resistant overaUa).
B Coveralla.*
4. Cloves, outer. chemical-rtalttaDt
B Cloves, inner, chemical-resistant
B Boots, outer, chemical-resistant ateel lot

andshank. • .
7. Boot-covera, outer, chemical-rttiftant

(disposable).* : ^
B Hard bat
B Two-way radios (worn insida - '

ai^psulating suit).
10. Face shield.*
U Level C—The coDcentration(s) and

tyf^ts] of airborne iubitance(S) it known
vid the criteria for using au purifying
respirators are met
The followtng constitute Level C

equipment it may be used as appropriate
1. Full-face or htlf-maik. air purifying

respirators (NIOSH approved).
2. Hooded chemical-resistant clothing

(overalls, two-piece chemical-splash suit '
disposable chemical-resiatant overilla). -
B Coveralla.*

4. Cloves, outer, chemical-retistant - •
B Cloves, inner, chemical-resistant
B Boots (outer), chemical-resistant steel tot

andihank.* • -
7. Boot-covera, outer, chemical-res istaot

(disposable)*.
B Herd bet • ' -f
B Escape mask*
IB Two-wsy radioe (woin under outside

protective clothing).
11. Face shield.*
IV. Level D—A work uniform affording

minimal protection, used for nuisance
oontaminetion only.
The following oonatitute Level D

equipment It may be used as appropriatm
1. Coveralla.
2.Clovet.*
B Boots/shoes, cbemical-resistant ateel toe

and shank.
4. Boots, outer, chemical-resistant

(disposable).*
B Safety passes or diemical aplaah

B Hard hat • ' /
7. Escape mask.* • ^ ,

.  BFaceahiekt*--^.

' Port A The types of hazards for which
levels A, B, C and D protection arc
appropriate are deacribed below:
L Level A-^Levtl A protection should be

uaed when:
1. The hazardous substance has been

Identified end requires the highest level of
protection for skin, eyes, and the respiratory
•ystcm based on either the measured (or
potential for) high concentration of
atmoapheric vapora. gases, or perticuletes; or
the site operations and work functions
involve a high potential for splash, . .
immersion, or exposure to unexpected
vapors, gases, or perticulates of materiela
that are harmful to skin or capable of being
absorbed through the intact skin;
.  2. Substances with a high degree of hazard
to the akin are known or suspected to be
present and akin contact is possiblr. or
B Operations must be conducted in

confined, pooriy ventilated areat. and the
absence of conditions requiring Level A have
not yet been determined.
U. Level B protection should be used when:
1. The type and stmoipheric concentration

of substances have been identified and
require a high leva] of respiratory protection •
but less skin protection;
Kota.—This involves atmospheres with

IDLH concentrations of specific substances
diet do not represent a severe skin hazard; or
that do not meet the criteria for use of air-
purifying respiratora.
2. The atmosphere contains lew than 19J -

percent oxygen; or
B The presence of incompletely identified

vapors or gazes is indicated by a direct-
reading organic vapor detection instrument
but vapors and gases are not suspected of
containing high levels of chemicals harmful to
iidn or capable of being absorbed through the
intact akin.

m. Lavel C protection should be used
whan:
1. Ihe atmospheric contaminants, liquid

•plashes, or other direct contact will not
adversely affect or be absorbed through any
•xposed ikim

2. The types of air contaminants have been
identified, concentrations messured. and an
air-punfying respirator Is available that can
remove the contaminants: and
B Ail criteria for tha use of air-purifying

mpirators are met
-  IV. Level D protection should be used
when:
1. Tbe atmosphere contains no known

hazard: and
2. Work functions preclude splashes, • -

immersion, or the potential for unexpected
Inhalation of or contact with hazardous levels
of any chemicals.
Note.—As stated before, combinations of

personal protective equipment other than
those described for Levels A, B, C and D
protection may be more appropriate and may
be used to provide the proper level of
protection.

Appendix C-^Complionce Cuidelinee
1. OccupathnaJ Safety and Health

Program. Each hazardous waste site clean-up
effort will require an occupational safety and
health program headed by the sila ' -

1  _ I
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coordiiialorer Iheeeiplorer'srepreamtstivS. '
The prograin «vii( be dmgoad iw fbc •
proleclkm of empioyeet ai the Ibt J
purpose of the progren erlU seed leW •
tieveloped before mojk begiot on the site and
Implefnented at work proceeda. The pre^M
it to facilitate coordmaiion and * . * . * '
oomnufMcatton amofxg penofinri netpoatiMe
for the eahous actoviltea which wifl lafce » « *
place Mi the aite. It wil] provide the orcsai
meant for piaaning and inpteaxntingte
needed aafety' and health traintng and fob .
orieatalioB cf cmpioyeet who ivSi be avorhkig
at the aite. The program will provide the
Bieant for identifying and controHiag
worksite hatardt and the aieaoa for *
monitoring programeffecttveneaa the
program wIl) aead to caver the **" •
fesponiibilitiet and authority of the aite
coordmator or the empfoytr^M manager on Ae
site for the safety and heaJth of eB4doyeet oi
the site, and the relationdbtpa arilh "
contractor! or aupporl services aa ie wiyg
each employer*! a^ety and hodth
respomibihties are for their arnployeea on the
aite Each contractor on the aite needi to * 7 '
have its own safety and heahh program ao
ttructured that il will smoothly irU^«
the program of tfie aite ooordinelor. \ ^

Also those employers involved wMi
treating stonng or disposal of haaardooa
waste as covered in paragraph (o) mual have
implemented a aaCety and health plan for
their employees This program Is to indude
the hazard Communication program required
in paragraph (o)(1) and the training required
in paragraph (o)(5) as parts of the employera
comprehensive overall safety and health
program. This program is to be in writing.
Each site or workplace safety and health

program will need to include the following;
(1) Policy atatements of the line of authority
and accountability for implementing the
program, the ob)ectives of the program and
the role of the site safety and health
supervisor or manager and staff. (2) means or
methods for the development of procedures
for identifying and controlling workplace
hazards at the site, (3) means or methods for
the development and communication to
employees of the vanous plans, work rules,
standard operating procedures and practices
that pertain to individual employees and
supervisors, (4) means for the training of '
supervisors and employees to develop the
needed skills and knowledge to perform their
work in a safe and healthful manner (5)
means to anticipate and prepare fbr
emergency aituations and. (6) meant for
obtaining information feedback to aid in
evaluating (he program and for improving the
effectiveness of the program. The
management and employees should be trying
continually to improve the effectiveness of
the program thereby enhancing the protection
being afforded those working on the site.
Accidents on the site or workplace should

be investigated to provide information on
how such occurrences can be avoided in the
future. When injures or illnesses occur on
the site or workplace, they will need to be
investigated to determine what needs to be
done to prevent this incident from occumng
again Such information will need to be used
as feedback on the effectiveness of the
program and the information turned into

Mtttve rtcfpa 4o prevent ony reocatartemji.
Keceipl of mpioyee MggeetfoBi vr -
complaints relating to eaf^ and heaMi .•

.  .iitaei kivolved w^ aite or woihplooe
activities is also a feedback meohajusm that
can be used etfectivety lo improve *e
proOTsm and may serve In p^ aa n '

'mwoaliveloolfa).
* 2. Troining The employer is encouraged la '
etilice Choie Creining progrema that have been
fooognized by the Katioeal Institule af -
Environment^ Health Scienoea (hroegh 4ti •
training granU program. These training and
educational progrtina are being developed
lor employees who work directly with -
-hatardouaaebstancea.feiitflhcr
IfiloRnation about these programs oomtmot ^
HaNonal Institute of EBvirDnmeota! Health ^
Scienoes.. Bo« 22232 Research Thaqgle '
-PPrk.NClTTOa .
The trateiog progratna for employe as

aobject to the reqairemesta of paragraph M i
of this standard are axpected to address: lha
aafety and health hazartls eaployoei thrnild
' expect lo find on sites, what conM
measures or techniques art efTectivc far
faose hazards, what feonitonng procedures,
ere affective in chareoterizirv exposure

. levels, wbal makes ao ellactivc eaployar*# - •
.aaf^y and health program: what a aitt aafe^
and health plan should include: and
employee*# respoosihilitief under OSHA aad .
othar regulations. Supervisors ivilJ need ,
training in Their responsibilities under the
aafety and health program and its subject *
areas such as the spill containment program,
the personal protective equipment program,
the medical aurveillance program. &a
emergency response plan and other areas.

Training programs for emergency aervice
organizations are available from the US.
National Fire Academy. Emmitsburg. MD and
the various state fire training schooU. The
International Society of Fire Service
Instructors. Ashland, MA is another resource.
The training programs for employees

covered by the requirements of paragraph
(1K3) of this standard are expected to
add^ss the need for and use of personal
protective equipment including respirators:
the decontamination procedures to be used:
preplanning activities for hazardous
aubstance incidents including the emergency
response plan, company atandard operating
procedures for hazardous substance
emergency responses, the use of the incident
command system and other fubjects Hands-
on training should be stressed whenever
possible Utiques done after an incident
which include any evaluation of what worked
and what did not and how can we do better
the next time may be counted as training
time.

For hazardous materials teams, the training
will need lo address the care, use and/or
testing of chemical protective clothing
Including totally encapsulating suits, the
medical surveillance program, the standard
operating procedures for the use of plugging
and patching equipment and other subject
creaa.

OfTicers and leaders who may be expected
to be in charge at an incident will need to be
fully knowledgeable of (heir company's
incident command lystem. They will need to
know where and how to obtain additional

caaistance and be famniar with the local

district's emcigcTxy reaponta plan.
Technical experta or medical experii fir

anvironmental axperta that work with
hazardous materials in their regular jobs,
who may be sent to the Incident scene by Che
•hipper, manufacturer or governmental
agency to advise and uaist the paraon in
charge of the incident need not have asonthly
training teasiona, bowtvar. they will bt
required lo have the 24 houra of Iraining on
an aoooal haaia. Their (raining must Inchide
fha care and use of personal prolactivt
aqoipMnt tndodmg respiraterr knowledge
of the incidest oomroand •>'s1em. and tboae
' areas needed to keep them current in their
respective field as it relates to safety and
he^th bivalving tpedfic hazardcmi
. gmbflaneaa.

Those employeet who woik for public
works departments or special equipment
operetori who operate buHdozara. aand
trucks, backhoea. etc.. who may be called to
the Incident scene to provide ameigency

'support assistance, will need at least a aafatjr
and health briefing before entering the aiae
of potential or actual exposure. These
bpedaiiy akiliad persons, who have not 1
a part of the emczgency ̂ as and do not i
the required (raining hours, amst be made
aware of the hexards they face and be
provided all neceesary protective dothing
and equipment requir^ for their tatka. If
respirators are to be worn, the epecially
akilied person shell be trained in accoidance
sritb 11910.134 before proceeding into the
hazardous area to do their aatlgned job.
. 3. Decontamination. Decontamination
procedures should be tailored to the epecific
hazards of the site, and will vary in
complexity and number of steps, depending
on the level of hazard and the employee's
exposure lo the hazard Decontamination
procedures and PPE decontamination
methods will vary depending upon the
apedfic aubstance. since one procedure or
method will not work for all aubstancea.
Evaluation of decontamination methods and

procedures should be performed, as
necessary, to assure that employees are not
exposed to hazards by re-using PPE.
References in Appendix D may be used for
guidance in establishing an effective
decontamination program.
4. Emergency response plant States, along

with designated districts within the states,
wil! t>e developing or have developed
emergency response plans. These state and
distnct plans are to be utilized in the
emergenc)' response plans called for in this
standard Each employer needs to assure that
its emergency response plan is compatible
with the local plan. In addition, the Chemical
Manufacturers* Association (CMA) is another
helpful resource in formulating an effective
emergency response plan. Also the current
Emergency Response Guidebook from the
U.S. Department of Transportation. CMA'a
CHEMTREC and the Fire Service Emergency
Management Handbook should be used as
resouroea.
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-^ppendix I>^^ference9
I  ̂ Th« following rtferencet may be contulted
UJor further informetion on the eubiect of this

notice:

_ 1. OSHA Initniction DFO CPL 2.70—
I  |anuary 29.1986, Special Emphosig Program:

Ho20tx1ou$ Waste Sites. .
2. OSHA Initnictlon DFO CPL 2-2.37A~ .

fenuary 29.1966. Technical Assistance and
f -guidelines for Superfi/nd artd Other

hazardous Waste Site Activities.
3. OSHA Instruction DT8 CPL 2.74^'
nuary 29.1986. Hazardoas Waste Activity •

Perm, OSHA ITSk - • •
j  ) Hazardous Waste tnspectiarts Reference
I  }4Qnuai U5. Department of Labor,
(^Occupational Safety and Health t -

Administration, 1986. / . ̂ .
6. Memorandum of Understanding Among

I  ̂be National Institute for Occupational Safety
I  ind Health, the Occupational ̂ fety and
' - .iealth Administration, the United States

Coast Guard, and the United States
-^vironmental Protection Agency, Guidance

Worker Protection During Hazardous
[ Waste Site Investigations and Clean-up and

Hazardous Substance Emergencies.
December 18,1980.
^ 6. National Priorities List, 1st Edition,
October 1984: U.S. Environmental ProtecUoB

jKgency, Revised periodically.
7. The Decontamination of Responee

^ Personnel, Field Standard Operating
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