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1.0. INTRODUCTION ]

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 1.1.

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.

Wastewater from this lagoon is pumped to a chemical waste

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

which is pumped to one of three sludge storage lagoons.

The operation of these hazardous waste surface impoundments

has been regulated under the Resource Conservation and Recovery

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

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

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

U.S. EPA on November 13, 1980.

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 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 Department of Environmental Protection (DEP) on
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November 8, 1985. Until this permit application is reviewed and

the final 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

impoundments, Avco plans to close the impoundments. The planned

start-up of the modified treatment plant is scheduled for July 1,

1987. As an interim status RCRA facility, Avco is re-submitting

this 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) Minimizes 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

1-3
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3) Complies with the closure requirements of Subpart 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.

In accordance with the above regulations and closure

performance standards, the following is an outline of Avco's

proposed closure steps:

1) Following the satisfactory start-up of the chemical

waste treatment plant, Avco will remove the standing

liquid from the surface impoundments. Currently only

y  the equalization lagoon has standing liquid, which will

be removed using existing pumps and piping and sent to

the treatment plant in Building 18. Treatment of the

standing liquid will consist of cyanide removal as well

as the removal of chrome and other heavy metals.

Discharge of the treated standing liquids will be to the

tidal discharge ditch as required by Avco's National

Pollution Discharge Effluent Standards (NPDES) permit.

Should any standing liquids exist in either of the three

sludge lagoons, the liquid will be removed as part of

the sludge and handled according to Step 2 procedures.

1-4
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2) Sludge will be removed from the four surface

impoundments (see removal options in Section 4B and 4C

of this document) and placed in a temporary holding tank

for dewatering. Sludge dewatering will be done in

contractor supplied filter presses. The filtrate will

be pumped from the filter press using contractor

supplied equipment, to the existing chemical waste

treatment plant for cyanide, hexavalent chromium and

heavy metal removal. The dewatered sludge or filter

cake will be transferred from the filter press to a

temporary onsite storage container prior to shipment to

a RCRA permitted hazardous waste disposal facility.

3) Following the removal of all sludge from the four

surface impoundments, soil will be removed from the

remaining lagoon bottoms and laterally around each

lagoon. The limit of soil removal from the lagoon

bottoms will be at the seasonal low water table

elevation (approximately 2.0 feet above mean sea

level). The lateral extent of soil excavation will be

determined by following an excavate and test cycle.

Lateral excavation will proceed to a pre-determined

limit, soil samples will be obtained from the walls of

the excavation and analyzed for volatile organics (EPA

Methods 8010 and 8020), EP Toxicity Test for metals and
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hexavalent chromium and for total leachable cyanide by a

sodium hydroxide leach test. Section 4D of this

document presents the details of the soil sampling,

analytic detection limits and the soil clean-up

standards. If the results of the soils analyses

indicate that the concentration in soil of any analyzed

compound is above that compound standard, further

excavation will be necessary. This excavate and

sampling procedure will proceed until the analytic

results indicate that the concentrations in soil of all

analyzed compounds are below clean-up standards.

During excavation, soils will be transferred to a

temporary onsite storage container or pad prior to

shipment to a RCRA permitted hazardous waste disposal

facility.

4) Transfer piping between the equalization and sludge

lagoons as well as some of the abandoned effluent piping

will be removed and placed in the onsite soils storage

container or on a polyethylene liner and shipped for

disposal at a RCRA permitted hazardous waste disposal

facility. A sludge pump station must also be

dismantled, stored and sent to the disposal facility.

1-6
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5) Once dewatered sludge, and subsequently soils begin to

be accumulated in the respective onsite storage

containers, regular offsite shipment of the hazardous

waste will begin. The goal of any on-site storage will

be to limit storage time to less than 90 days. The

sludge cake, soils, piping, and pump station will be

transported to a RCRA permitted hazardous waste

facility.

6) When the sludge and soils removal equipment is no longer

required, an equipment decontamination will begin. The

removal equipment, associated piping and transfer

equipment will be transferred to an onsite

decontamination pad (see Section 4H of this document).

Other equipment which will be decontaminated include the

onsite storage containers or pads, material handling

equipment and the decontamination pad.

7) The open excavations remaining after sludge and soil

removal will be backfilled with native soil and a

landfill cap will be constructed (see Section 41 of this

document).

8) Avco will prepare a certificate of closure specifying

the four surface impoundments which have been closed in

accordance with this document, a survey plat identifying

1-7
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the locations and dimensions of the landfill cells, and

a notification to the property deed which states Avco's

obligation to restrict disturbance of the hazardous

waste disposal unit.

The details and engineering options for this process, the

groundwater monitoring and post-closure care are described

further in Section 4 of this document.

1-8
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2.0 CLOSURE SCHEDULE

An industrial waste treatment system has been installed and

is scheduled to begin operation on July 1, 1987. The plant will

have an equalization tank to replace the equalization lagoon, and

filter presses to dewater the sludge. It is proposed to begin

closure of the equalization and sludge storage lagoons in

September 1987, following the start-up of the treatment plant.

The schedule of the pertinent closure activities is shown in

Figure 2.1.

Avco will close the hazardous waste surface impoundments as

landfills in compliance with 40 CFR 265.228 (c) and 265.310. As

noted in Figure 2.1, once the four surface impoundments stop

receiving hazardous waste, the following actions will be

performed. All pumpable wastewater in the equalization lagoon

will be transferred to the treatment system. After these liquids

have been pumped to the treatment system, the sludge in the

equalization lagoon and the sludge storage lagoons will be

transported to a filter press for dewatering. Sludge that

contains soil will have to pass through either a grit screen or a

grit chamber to settle out dirt.

Once the dewatering process is completed, filtrate from the

filter press will be sent back through the treatment system. The

cake produced by the filter press will be temporarily stored in

roll off boxes or a covered storage pad where it will

subsequently be loaded for off-site shipment.

2-1
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According to 40 CFR 265.113, closure must be completed

within 180 days after approval of the closure plan. It is

anticipated that closure of the Avco surface impoundments will

take longer than 6 months, primarily because of the volume of

material that must be managed and the fact that all of the

sxcavated material will be dewatered prior to off—site

shipment. It has been estimated that the volume of sludge is

6,570 cubic yards. If it is assumed that the sludge contains 20%

solids and will be dewatered to 40-45% solids, the final volume

of filter cake will be 3,250 cubic yards. Contractors who have

dewatered metal hydroxide sludges have found that roughly 240

cubic yards of filter cake can be produced each week from each

filtsr press. Based on a 10-week dewatering time, approximately

8 filter presses will be necessary, running 24-hour per day, six

days per week.

Because of the volume of contaminated material and the

number of activities necessary to assure proper closure, the

closure process will take approximately 12 months. This time

frame will allow Avco to close the surface impoundments in a

regulatory and environmentally sound manner. Since it is

anticipated that the closure will extend beyond 6 months, Avco is

requesting a closure extension of 180 days.

After all of the contaminated material is removed, the

excavated areas will be backfilled and a landfill cap will be

constructed. A survey plat will be prepared to indicate the

location and dimension of the landfill for future reference.

2-3
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3.0. WASTE CHARACTERISTICS

The production of gas turbine engines at Avco includes

plating operation in zinc, cadmium, chrome, copper, magnesium,

nickel and black oxide baths. Other baths associated with

plating include cleaning baths (such as acid and alkaline

cleaners) and rinse water baths. The spent baths and rinse water

are discharged to an equalization lagoon prior to being

treated. In addition, wastewater from several other areas of the

plant are sent to the equalization lagoon.

Avco Lycoming currently uses its surface impoundments in

conjunction with a chemical waste treatment plant to treat its

waste streams (see Figure 3.1 for location). Wastewater in the

equalization lagoon is pumped to a chemical wastewater treatment

system. This system first treats the cyanides by alkaline

chlorination. Next, hexavalent chromium is reduced to the

trivalent state with sulfuric acid and sodium metabisulfite.

After the cyanide and chrome are treated, the free metals are

precipitated as metal hydroxide with a lime treatment. The

overflow from the treatment system settling tank is discharged to

an outfall near the treatment plant in accordance with a NPDES

permit under Section 402 of the Clean Water Act. The settled

metal hydroxide sludge is pumped to one of three sludge storage

lagoons.

The equalization lagoon is lined with a bentonite liner,

while the three sludge lagoons are unlined. Wastes in the

equalization and sludge lagoons are characterized in Table 3.1

3-1
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TABLE 3.1. WASTE^CHARACTERISTIC AND DAILY DISCHARGE VOLUMES

ijJ

I
ro

Waste U.S. EPA Daily Discharge
Impoundment Description Hazardos Waste to Impoundment

Equalization Lagoon Spent cyanide plating P007

bath solutions from

electroplating operations

Spent stripping and
1600 gal/day

F009 (F007 and
cleaning bath solutions F009)
from electroplating
operations where cyanides
are used

Waste streams that exhibit D006 & DO07 77,500 gal/day
the EP Toxicity
characteristics for
cadmium and chromium

Sludge Lagoons Waste water treatment F006 7,700 lbs/day
sludges from electroplating (960 gal/day)



'  \

Table 3.2 presents estimates of the liquid, sludge, liner

, and soil volumes associated with the four Avco surface

impoundments. Volume estimates are from M&E base maps and

surveys completed in 1985 and 1986. To estimate the material

depths,, a low groundwater elevation of 1.85 feet MSL, June 27,

1986, was used. Soil volumes include an estimated 10 foot

lateral contaminant migration around each lagoon. A conservative

estimate of the percent solids of the existing lagoon sludge is

20 percent, or a total sludge solids volume of 1314 cubic yards.

The primary water constituents in the four surface

impoundments include chromium, heavy metals and cyanide.

Influent to the equalization lagoon is aqueous while sludge is

contained in the sludge holding lagoons. Sampling of these

lagoons was conducted as part of the preliminary design work for

the new chemical waste treatment plant. Filtrate and filter cake

samples were collected at each of the lagoons and results of

analyses conducted on those samples are presented in Table 3.3.

3-3
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TABLE 3.3. SUMMARY OF SLUDGE SAMPLING RESULTS

SAMPLES OBTAINED 3/12/86

Results

U)

Test East Lagoon Middle Lagoon West Lagoon Equalization Lagoon

Amen. Cyanide NDL.05 NDL.05 .05 .18 mg/1

Total Cyanide NDL.05 .05 .08 .25 mg/1

Total Chrome .20 .39 1.34 6.90 mg/1

Hex. Chrome NDL.Ol NDL.Ol NDL.Ol 5.80 mg/1

Filter Cake Samples

Dried Solids 47.3 49.1 41.3 32.7%

Total Cyanide 188 128 190 252 ppm



4.0. SURFACE IMPOUNDMENTS

Introduction

This section presents general procedures for the closure of

the four surface impoundments at Avco. In addition, the last

sub-section describes specific closure procedures recently

proposed by a closure contractor. It is anticipated that the

specific closure procedures will be used during closure, and the

general procedures will represent guidelines for any changes in

the contractor's procedures.

A. Removal and Treatment of Standing Liquid

Of the four surface impoundments, the equalization lagoon is

the only impoundment that contains a measurable amount of

standing liquid. This lagoon will no longer receive liquid waste

once operation of the new wastewater treatment system begins.

This action, which is scheduled for July, 1, 1987, will initiate

closure of the lagoon.

The first task with regard to closure activities is the

removal and treatment of standing liquid from the equalization

lagoon. This liquid shall be sent to Building 18 (the current

cyanide treatment system) via existing pumps and piping for

treatment. Treatment shall consist of cyanide removal, as well

as the removal of chrome and other heavy metals. Discharge of

4-1
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the treated standing liquid will be to the tidal drainage ditch

as required by Avco's NPDES permit. In the event that standing

liquid is discovered on any of the other three impoundments, the

liquid will be removed as part of the sludge and handled

according to the following section.

Avco will obtain written permission from the Connecticut DEP

Water Compliance Unit prior to changing the input quantities to

the treatment plant. An estimated maximum increase in flow rate

to the treatment plant is 135 gallons per minute, 24 hours per

day, 6 days per week for 6 weeks.

B. Removal and Treatment of Sludge

Following the removal of the standing liquid, the next task

with regard to closure activities is the removal and treatment of

sludge. Settled solids, or sludge, have accumulated in the four

surface impoundments: an aqueous sludge in the equalization

lagoon, and a dryer, more dense sludge in the three storage

lagoons. It is expected that the sludge removal and treatment

will proceed as follows:

1. Pump (slurry) the sludge from the lagoons to a holding

tank(s). Equipment that may be necessary to remove

sediments includes an air jet or water jet to slurry the

sludge. One of the more common techniques is to use a

4-2
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high-speed rotary cutter mounted at the suction of a

pump with the entire assembly hung from a floating

platform. It is recommended that the sludge be slurried

to 6 percent solids in order to avoid clogging of the

pump and filter press.

2. Dewater the sludge using filter presses. The method of

dewatering metal hydroxide sludges that has been most

reliable in achieving high solid content in sludges is

the "plate and frame" filter press. These filter

presses have generated filter cakes at between 35 and

55 percent solids. Belt filter presses are also a

viable option, but do not produce high solids yield.

It is the Contractor's responsibility to ensure that any

soil inadvertently removed with the sludge does not damage the

dewatering equipment (soil and rocks can tear the fabric on

filter presses). One option is to install a screen before the

holding tank(s). Another option is to use a system that will

remove only material of a certain density (i.e. the sludge); and

stop when the more dense material (soil) is reached.

Sludge samples from the equalization lagoon indicate a

solids content of 10 percent; sludge in the three storage lagoons

is estimated to have a solids content of 20 percent. The

dewatering process should be able to increase the solids content

4-3
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to 40 or 50 percent, which will substantially reduce the amount

of sludge to be transported to the RCRA permitted hazardous

waste/disposal facility. For example, if there are 10,000 cu.

yd. of sludge, the volume could be reduced to 2000 cu. yd.

(assuming the initial material contains 10 percent solids and it

is dewatered to 50 percent solids).

The desired total time for closure is 90 days, with time for

sludge dewatering estimated to be 10 weeks. Therefore, the

quantity and capacities of the filter press selected is dependent

upon the Contractor meeting the schedule. The filter press

selected must have a means of collecting filtrate and a piping

system capable of transporting the filtrate to the new wastewater

treatment plants equalization tank. Each filter press must also

have some sort of hopper and/or conveyor arrangement to collect

and transport the sludge cake to the onsite temporary storage

area. The dewatering equipment and transport system must be

protected from the weather at all times.

Contractor personnel will comply with 29 CFR 1910.120, OSHA

Interim Final Standard to protect workers in Hazardous Waste

Operations which is contained in Appendix D. Figure 4.1 shows a

probable schematic of the sludge removal and dewatering equipment

and processes.
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C. Removal of Contaminated Soil and Liner

As discussed earlier, three of the four surface impoundments

are unlined. The fourth, the equalization lagoon, has a

bentonite liner. Due to the nature of the waste, it is assumed

that there is substantial downward and lateral migration of

contaminants through the soil. Therefore, soil below and

adjacent to the existing lagoons will be removed also. The

limits of soil excavated below the lagoons will be at the

seasonal low water table elevation (approximately 2.0 feet above

mean sea level). The lateral extent of soil excavation will be

determined following an excavate and test cycle.

There are approximately 9400 cu. yd. of soil and 950 cu. yd.

of bentonite to be excavated. In addition, an undetermined

amount of areal soil will be excavated following confirmation

sampling. The excavation procedure may consist of a bulldozer to

push the dirt into piles, at which point a backhoe will transfer

the soil to a dump truck. Another acceptable removal method is

to use a truck loader with a bucket to load on a dump truck.

Dump trucks will have 6 mil thick polyethylene liners to retain

liquid.

The bentonite liner will be removed in the same fashion as

the soil. The soil and liner shall not be dewatered, as the

weight reduction and thus cost savings from drying would be

4-6
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minor. The Contractor must follow 29 CFR 1910.120 for the health

and safety of all personnel.

D. Sampling and Analyses of Soils

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 organic vapor

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

limits 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

the total excavation depth as measured from the bottom of the

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

foot intervals along that horizontal line. It has been assumed

that the distribution of wastes within all the surface

impoundments is fairly uniform over the long period of disposal.

4-7
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but to address the possibility of some waste segregation the

50-foot sampling interval was selected. This interval will

produce a minimum of 14 confirmation samples from the 3 sludge

lagoons and a minimum of 12 confirmation samples from the

equalization lagoon. Considering a hazardous waste occupying

only approximately 10 percent of the total area, the proposed

sampling density could have a 80 percent probability of detecting

a randomly located hazardous waste (Benson et. al., 1982).

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 OVA screening. The

soil sampling and decontamination procedures are outlined in

Appendix B of this document.

Analyses of the soil samples will be conducted by a USEPA

and Connecticut DEP approved laboratory. All soil samples will

be analyzed according to the methods presented in Table 4.D.I.

Detection limits for all analyses of soil samples will be less

than the Connecticut removal standard. For metals, cyanide and

chromium, the removal standard will be ten times the Drinking

Water Standards, and for volatile organics ten times the

Connecticut Action Levels, see Appendix C. As an example, the

Benson, R.C., G.loccum, R.A. and Noel, M.R., 1982, Geophysical
Techniques for Sensing Buried Waste and Waste Migration, U.S.
EPA Contract No. 68-03-3050, p. 25.

4-8
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TABLE 4.1. ANALYTIC METHODS PGR CONFIRMATION
SOIL SAMPLING

Analysis Method "

Aromatic Volatile Organics Method 5030/8020

Halogenated Volatile Organics Method 5030/8010

Total Leachate Cyanide Insoluble organic
extractions^'

Cyanide distillation Method
9019^^)

EP Toxicity Test Extraction Method 1310
(including hexavalent
chromium)

Test Methods for Evaluating Solid Waste, USEPA, DSW, SW-846,
July 1982.

2. Standard Methods for the Evaluation of Water and Wastewater,
16th Edition, p. 329, Cyanide in Solid Waste,, b. Insoluble
Cyanide.

\ .
Action Level for benzene is one microgram'per liter, which means

that all soils demonstrating benzene concentrations greater than

10 micrograms per kilogram must be removed. The detection limit

for benzene must then be 5 micrograms per kilogram or less.

E. Removal of Pump Station and Piping

In addition to the sludge, soil, and liner, there is one

pump station and several hundred feet of piping that must be

removed and sent to a RCRA approved hazardous waste disposal

facility (see Figure 4.2 for locations). The piping must be

removed in a way which retards the leaching of contaminated

material into the soil. The recommended method of removal is as

4-9
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follows: 1) flush pipes at least once with water; 2) verify that

there are no combustible gases in the pipe, and if gases are

detected, the pipeline should be force-aerated or made inert with

carbon dioxide or dry ice; 3) cut the pipe into sections similar

to the length of transfer trucks, and 4) store on a 6 mil thick

polyethylene ground cover. At night, the pipes should be covered

with a polyethylene cover. Most of the piping lies under dirt

and thus the surface will not require any special

rehabilitation. The 10 inch effluent force main, however, lies

under a parking lot which will require patching of the pavement

after removal.

The pump station is approximately 70 square feet, 15 feet

deep, and constructed of concrete block. The pump station, pump

and other appurtenances will be removed and stored on a

polyethylene ground cover (covered at night). To address the

possibility for contamination in the pipe trench, confirmation

soil samples will be taken from the bottom of the trench at

50-foot intervals along the entire length of the trench. The

soil sampling and decontamination procedures are outlined in

Appendix B of this document.

Analyses of the soil samples and removal standards will be

the same as for the surface impoundments, outlined under

subpart D of this chapter.

4-10

MCTCAlF ft £OOY



F. Temporary Storage of Sludger Soil, Piping, and Pump Station

The filtered sludge cake generated by the filter press will

be placed in either portable roll off boxes or on a concrete

storage pad prior to off-site shipment. This action will be

taken for the following reasons. First, the off-site shipment of

the filter cake will proceed smoothly if the trucks that come

onto the site can be completely loaded when they first arrive.

The trucks that will be used for off-site shipment should have an

approximate capacity of 18 cubic yards. Since it is likely that

a fleet of trucks will be used, there will need to be a stockpile

of filter cake so that these trucks are not standing idle.

Based on the closure schedule (see Section 2 of this

document), the dewatering procedure should be capable of handling

approximately 440,000 gallons of slurried sludge a week.

Contractors who have performed similar work have found that

approximately 200 cu. yd. of filter cake can be produced each

week (24 hours a day, 5 days a week) by one filter press. This

would be equivalent to about seven truck loads of material each

week. It will be necessary to operate eight filter presses to

meet the time schedule. The rate of generation of this volume of

filter cake should be similar to the ability of the trucks to

transport this material off-site. Therefore, if transportation

is initiated one week after dewatering is begun, there should

always be roughly 400 cu. yd. of stored filter cake.
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If roll-off boxes are selected for temporary storage of the

filter cake, they should have a total capacity of 600 cu. yd.

This will allow for ample storage space should logistical

problems develop while removing and dewatering the contaminated

material. Roll off boxes are available in a variety of sizes and

capacities. Typical roll off box dimensions adequate for filter

cake storage would be 90 inches in height, 22 feet in length,

90 inches in width, with a capacity of 45.6 cu. yd. Tops for the

roll off boxes are also necessary. Therefore the contractor

should make arrangements to have an adequate number of roll off

boxes on site for the temporary storage.

If a concrete storage pad is used as a temporary storage

location for the filter cake, it must have a surface area large

enough to store the dewatered material. The pad will be equipped

with drains and a blind sump pump to collect and pump leachate.

As well, the pad will have slopes sidewalls and a one foot curb

to inhibit the migration of leachate from the pad. All leachate

collected will be pumped to the industrial wastewater treatment

plant's equalization tank. The material stored on the concrete

storage pad must be shielded from rainfall and excessive wind

(greater than 50 mph) with an adequate cover.

All piping and pump station materials which require

temporary storage will be placed upon a 6 mil thick ground cover

composed of polyethylene. Any contaminated debris or leachate

4-12

METCALF a EDDY



associated with the piping and pump station material will be

collected and disposed of as described above.

After all contaminated materials have been shipped off-site,

the roll off boxes, concrete pad and cover, and polyethylene

ground cover will be decontaminated in accordance with sections

4H of this document.

G. Off-Site Disposal of Sludge, Soil, Piping and Pump Station

The off-site shipment of the contaminated material will be a

routine exercise. The contractor involved in the removal and

dewatering of the lagoon material will be responsible for loading

the contaminated material into the trucks. As previously

mentioned, the trucks should have an approximate capacity of 18

cu. yd. and must be covered during transport.

It is proposed to send the contaminated material to the

Stablex Canada facility in Blainville, Quebec, Canada. The

facility is located approximately 20 miles north of Montreal.

Because this material is being shipped out of the United States,

Avco will notify the EPA as required by 40 CFR 262.50 (b). This

includes notifying the EPA Administrator in writing 30 days

before the initial shipment of the waste and notifying Transport

Canada and Environment Canada in writing 60 days prior to the

initial shipment. Appendix E contains the proposal submitted by
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Stablex Canada which describes the procedures involved in the

off-site disposal process. In addition. Appendix E contains a

form notification letter for the EPA, Transport Canada, and

Environment Canada.

The waste will be identified by its EPA hazardous waste

identification number and its DOT shipping description, which for

the Avco waste would be:

EPA ID#: F006

Dot ID#: NA 9189

Proper Shipping Name: Hazardous waste, solid, n.o.s.
Hazard Class: ORM-E

Additional information that will be submitted includes the name

and address of the foreign consignee. All of the above

information will be submitted to the following:

Office of International Activities (A-106)
U.S. EPA

Washington, DC 20460

Avco will also request that Stablex Canada sign each manifest and

return a copy of the signed manifest to Avco. The transporter of

the material will also be asked to submit a copy of the manifest

stating the date and place of entry into Canada.

Avco will comply with other manifest requirements under

262.20 (a) except that:

The name, address, and EPA identification number of the
foreign consignee will be used instead of the designate
facility;
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The departure point from the U.S. into Canada will be
identified.

Avco will .submit an exception report to the Regional I

Administrator and the EPA Administrator, and the previously

mentioned address, if either of the following occurs:

1. A copy of the manifest signed by the_transporter stating
the date and place of departure from the U.S. has not
been received by Avco within 45 days from the date it
was accepted by the initial transporter; or

2. A copy of the manifest signed by Stablex Canada has not
been received by Avco within 90 days from the date it
was acctoted by the initial transporter.

H. Decontamination of Equipment/Personnel

All equipment and Avco facilities used during the closure

process will be decontaminated prior to the equipment being

removed from the site and prior to Avco facilities being used for

another purpose. Appendix D contains the Occupational Safety and

Health Standards (OSHA) interim final standard to protect workers

in hazardous waste operations, 29 CFR 1910.120. All personnel

who work on the site must be familiar with the OSHA regulations

and the site health and safety plan. Ii order to assure that

personnel or off-site contamination does not occur, the following

decontamination procedures are set forth.

An area around the perimeter of the lagoons will be declared

the hot zone (see Figure 4-4). It will be large enough to allow
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the excavation equipment room to operate, and to accommodate all

temporary storage of apparatus and contaminated material

identified in section 4.F. A corner of the hot zone, located

closest to the nearest fire hydrant (a clean water source) will

be zoned as the area for entering and leaving the contaminated

area. All decontamination will occur in this area.

In order to limit the amount of contaminated water produced

during decontamination wash down procedures, the following

practices should be followed: 1) all packed-on dirt and grit

will be removed from the excavation equipment using wire brushes,

2) the equipment will then be steam cleaned, 3) the equipment

will then be washed down using an alkonox and water wash, 4) a

final rinse of water will be applied. After wash down, all

equipment will be air dried before leaving the hot zone.

All rinsate will be collected and pumped to the new

industrial wastewater treatment system. Collection of the

contaminated rinsate will be possible through use of a contoured

concrete pad, equipped with drains and drainage channels, upon

which all washing and rinsing will occur. Soil and dirt removed

from all equipment will be collected from the concrete pad and

shipped with other contaminated material to the RCRA approved

waste storage facility.
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Personnel decontamination will also take place in the area

of the hot zone considered for decontamination. All personnel

who enter the hot zone will be required to remove any personal

protective equipment, deemed necessary for the project, in such a

manner so as to protect clean areas from contamination. Wire and

soft bristle brushes and water rinses will be available for

cleaning of boots, clothing and accessory equipment brought or

worn into the hot zone.

I. Design and Installation of Final Cover/Restoration of
Excavated Areas.

The four surface impoundments at AVCO will be closed in a

manner set forth in the interim status facility performance

standards 40 CFR 265.111 (as discussed in Section 1.0), and

closure and post-closure care, 40 CFR 265.310. The closure and

post-closure care criteria state that at final closure of the

landfill, the owner or operator must cover the landfill with a

final cover designed and constructed to:

1. Provide long-term minimization of migration of liquids
through the closed landfill;

2. Function with minimum maintenance;

3. Promote drainage and minimize erosion or abrasion of the
cover;

4. Accommodate settling and subsidence so that the cover's
integrity is maintained; and

5. Have a permeability less than or equal to the
permeability of any bottom liner system or natural
subsoils presents.
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In accordance with the above regulations and closure

performance standardsr Avco proposes the following final cover

design and site restoration:

After all contaminated materials have been removed from the

lagoon arear backfilling and capping of the surface impoundments

will commence. Figure 4.2, a plan view of the site, depicts the

estimated limits of the final cover and the proposed final

contours. The three sludge storage impoundments will be capped

as one unit. Drainage patterns for the equalization lagoon area

and the sludge storage impoundment area are also shown on

Figure 4.2.

Figure 4.3 shows a typical section of the final cover. It

has been designed using the RCRA Guidance Document for Landfill

Design in conjunction with RCRA regulations. The final cover's

impermeable bottom layer, middle drainage layer and vegetated top

cover are designed with the intent to adhere to the criteria

presented above.

Figure 4.3 shows the limits of excavation and the subsequent

area to be backfilled and capped. Uncontaminated soils which

were not removed during excavation will be evenly graded over the

lagoon areas forming the base strata for backfilling. In

preparation for construction of the final cover the lagoon areas

will be backfilled with a granular fill to the elevations
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depicted in figure 4.3. Uncontaminated soils and backfill

material must adhere to the gradation requirements set forth by

ASTM C33. It will be placed in lifts no thicker than 12-inch and

be compacted to 90 percent of maximum dry density in accordance

with ASTM D1557.

A 60 mil thick High Density Polyethylene (HDP) Geomembrane

will serve as an impermeable barrier prohibiting any migration of

liquids through the closed landfill. As shown on figure 4.3 the

HDP geomembrane will be laid on a bed of concrete sand, and

covered with a 6 in. layer of the same concrete sand, graded as

specified in ASTM C33. The concrete sand will serve as bedding

for the HDP geomembrane and protect it from deunage. Therefore,

the concrete sand must be free of rock, fractured stone, debris,

cobbles, rubbish, roots, and sudden changes in gradation.

The middle drainage layer will consist of a 12 in. thick '

layer of screened gravel with a permeability no less than

1 X 10~^ cm/sec. The material will meet the gradation

requirements of ASTM C33, No. 67 coarse aggregate, and will be

placed in one 12-inch thick loose lift and compacted to 90

percent of maximum dry density in accordance with ASTM D1557.

The final bottom slope of the drainage layer will be at least 3

percent, after allowance for settling and subsidence. To prevent

clogging of the drainage layer with fines, a synthetic geotextile

such as Mirafi 500X, or equivalent, will be placed above the
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screened gravel. The geotextile will also serve to stabilize the

soil in the event Avco chooses to use the capped surface

impoundments as a parking area in the future. Finallyr the

drainage layer has been designed to minimize head on and flow to

the impermeable layer. Some suggested design methods for

computing landfill runoff and slope stability analyses are

presented in Appendix G, along with example manufacturer's

specifications for 60 mil HDP and Mirafi 500 woven geotextile.

The vegetated top cover (figure 4.3) shown consists of a 12

in. thick layer of select granular fill and 6 in. thick layer of

loam and seed. The 12. in layer of granular fill will meet the

following gradation:

U.S. Standard Sieve Percent Passing by
Size Weight

6" 100

No. 4 30-100

No. 20 10-80

No. 200 0-20

It will be laid in one loose lift such that final thickness

after compaction is a minimum of 12 in. It will be compacted to

90 percent of maximum dry density according to ASTM D1557. The 6

in. layer of loam will be placed in one 6 in. loose lift over the

top of the landfill, side slopes, and drainage channels. It will

be seeded with a mixture of Creeping Red Fescue, Domestic Rye,

and Kentucky Bluegrass in a ratio of 2:1:1, respectively.
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The vegetation chosen will effectively minimize erosion

without the need for continuing application of fertilizers,

irrigation, or other non-applied materials to ensure viability

and persistence. The seeding will produce a strain of vegetation

that will effectively minimize erosion without developing a root

system that will penetrate below the vegetative and drainage

layers. A top slope of 3-5 percent, and a surface drainage

system consisting of 12 ft. vegetated drainage channels

(figure 4.2), with side slopes of 3 horizontal to 1 vertical,

will conduct runoff across the cap and direct it towards the

tidal drainage ditch.

J. Closure Certification

Within 60 days of completion of closure of each hazardous

waste surface impoundment, and within 60 days of completion of

final closure, Avco will submit to the Regional Administrator

certification that the surface impoundments have been closed in

accordance with the specifications in the approved Closure

Plan. The certification will be signed by Avco and by an

independently registered professional engineer. Closure

documentation shall include:

1. Topographic surveys of final excavation,

2. As-build plans of final cap,

3. Resident engineer's daily activity logs, with estimates
of the type and quantity of wastes removed.
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4. Boring logs and as-built diagrams of any replacement
monitoring wellsr

5. Analytic results of all confirmation soils analyses
along with sample locations^ and

6. Technical specifications of cap materials and soils
used.

K. Survey Plat

Avco will submit to the local zoning authority and to the

Regional Administrator a survey plat indicating the location and

dimensions of the landfill with respect to permanently surveyed

benchmarks. This plat will be submitted no later than the

submission of the certification of closure of each surface

impoundment. The survey plat will be prepared and certified by a

professional land surveyor, and will contain a note which states

Avco's obligation to restrict disturbance of the landfill in

accordance with 40 CFR 265.117.

L. Contractor Proposed Closure Procedure

Closure of the four surface impoundments at Avco will

involve several different types of materials handling. A primary

objective of all materials handling and equipment decontamination

will be to prevent the migration of materials and/or rinse

waters. To achieve this objective, the contractor will conduct

all materials handling, and equipment decontamination in the

immediate vicinity of either the sludge lagoons or the

equalization lagoon.
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One of the first on-site activities will be to control

runoff within the working area. The area will be graded to

direct runoff toward lagoonsr paved to prevent infiltration in

the work area and bermed to prevent runoff from both entering or

leaving the work area (see Figure 4-4).

All liquids, primarily from the equalization lagoon, will be

pumped directly to the on-site treatment plant in Building 18.

Sludges from the surface impoundments will be slurried in the

respective lagoon and pumped directly to the filter presses

located between Sludge Lagoons 2 and 3. Soils in the

equalization lagoon will be dragged to a waiting backhoe in the

equalization lagoon for transfer to a dumptruck on the paved work

area. The dumptruck will transfer soils from the equalization

lagoon to sludge lagoon #1 for storage. Soils excavation and
\

transfer to dumptrucks will be done using only a backhoe in the

three sludge lagoons-. All equipment will be decontaminated at

the end of each work day and prior to leaving the work area in

the decontamination area near Lagoon #1.

Upon completion of the materials handling, the pavement and

berms will be excavated and transported off-site to Stablex,

Canada. The final extent of the landfill cap will encompass

almost the entire work area except for the transport road between

the equalization lagoons and the sludge lagoons.

4-25

METCALF A EDDY



BUILOl\<; M

EOUII'MlNr 01 CONTAMINATION AREA

HIlUMINOli;

roNCiir u

BUILDING

NO. 18

O CATCH \
iiA';iN I /

i

m
m

i

M

wn

h ISill\
It ^111 i I

' m i
t.

7  '

/ / / ; LEGEND

■'* ' i i ^ Ano«*«-. it».f»c<itmii lu
y  ' I J«»'a

I r I »II I \ / lunutl Ip.-tMH

:\! VN

SCALE IN Feel

SCALE I" = 50

rxUKK. I I. MxmitM.s iixmiiim;
\Tir



5.0 GROUNDWATER MONITORING DURING CLOSURE

Groundwater monitoring at the Avco Lycoming facility will

continue during the surface impoundment closures. As stated in

the Groundwater Monitoring Assessment Program (GMAP), March 1987

and Addendum, May 1987, the objective of the monitoring program

is to provide a systematic, well-defined method for determining

the rate of migration, extent, and composition of any contaminant

releases from the surface impoundments.

Thirteen groundwater observation wells make up the

groundwater monitoring network (See Figure 5.1). These wells are

sampled quarterly and analyzed for the following dissolved

chemicals or constituents:

PH
specific conductance
total cyanide
amenable cyanide
cadmiiun
chromium (total)
chromium (hexavalent)
copper

mercury

zinc

nickel

On a semi-annual basis, groundwater samples are also

analyzed for total organic carbon, total organic halides,

halogenated (EPA Method 8010) and aromatic (EPA Method 8020)

volatile organics.

All groundwater sampling and analyses will be performed

according to procedures and methods described in the Groundwater

Monitoring Assessment Program, Section VII, Sampling and Analyses

Procedures.
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6.0 NOT APPLICABLE
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7.0 POST CLOSURE CARE

Following the closure of the four (4) surface impoundments

at Avco the post closure care period will begin and continue for

30 years from the date of closure certification. Post closure of

the Avco surface impoundments will be carried out according to

the requirements of 40 CPR Parts 265.117 thru 265.120 and Part

265.310. The planned post closure monitoring activities include:

groundwater monitoring, cover inspection and maintenance, and

will be managed by an onsite Avco Coordinator. As per 40 CFR

265, 119, no later than 60 days after certification of closure,

Avco will submit to the local zoning authority and the Regional

Administrator records of the type, location and quantities of the

hazardous wastes removed, from the four surface impoundments.

Avco will also submit estimates of the type, location and

quantities of hazardous wastes disposed of in the four surface

impoundments over the life of the impoundments.

Within 60 days of closure certification, a notation on the

facility deed will be prepared noting:

1) The land has been used to manage hazardous wastes,

2) The land use is restricted under 40 CFR Subpart G
regulations,

3) The survey plat and record of the type, location and
quantify of hazardous wastes disposed in each surface
impoundment have been filed with the local zoning
authority.

In addition, Avco will submit to the Regional Administrator a

signed copy of the notation to the facility deed specified above.

7-1

METCALF ft EDDY



A. Groundwater Monitoring

Groundwater monitoring following the closure of the Avco

surface impoundments will comply with all applicable requirements

of 40 CFR Part 265 Subpart F and follow the procedure outlined in

the Groundwater Monitoring Assessment Program, March, 1987. This

monitoring activity will include: the quarterly sampling and

analyses of existing groundwater monitoring wells, monitoring

well inspection and maintenance, recordkeeping of analytic

results and groundwater elevations and the annual reporting of

the groundwater data to the Regional Administrator.

The existing groundwater monitoring system at Avco is made

up of 13 monitoring wells, see Figure 5.1. It is likely that

during the soils excavation, monitoring wells 1, 2, 3, 5 and the

well point may be damaged or destroyed. As part of the

construction of the final cap, these wells will be replaced, and

with screens at the same elevations. The objective will be to

make no changes in well locations so that the time series of

groundwater data remains comparable with past data.

B. Cover Inspection and Maintenance

Closure of the surface impoundment at Avco as a landfill

requires that the post closure care under 40 CFR Parts 265.117

thru 265.120 and Part 265.310 be followed. The objectives of

c over inspection is to maintain the integrity and effectiveness

of the final cover, including making repairs to the cover as

necessary to correct any effects of settling, subsidence or

erosion.
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This will be accomplished through regular monthly

inspections of the cover and associated drainage facilities.

Inspection of the facilities will identify:

1) Erosion sills which may lead to infiltration of
rainwater through the capr

2) Gullying adjacent to the covered areas which could
progressively erode the cap,

3  The quality of the vegetative cover which stabilised the
cover soils,

4) Ponding the cap due to differential settlement,

5) The stability of runoff ditches and their ability to
freely transport water away from the capped waste area.

6) The growth of trees which may cause a breach in the cap,

7) The stability of on-site benchmarks, and

■{ j 9) The condition of all monitoring wells.

Inspection results and any deficiencies, along with proposed

remedial measures, will be reported in the annual report to the

Regional Administrator.

Maintenance activities may be required during the post-

closure period to ensure that the landfill closure functions as

intended. The range of maintenance measures which respond to

specific inspection deficiencies are described below:

1) Maintenance of the landfill's final cover will include

repair of dessication cracks and areas of localized

erosion that may develop, especially prior to

establishment of uniform, healthy vegetation. The
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18 inches of soil in the vegetative soil layer and the

12 inches of drainage material will protect the soil

layer with low permeability from any damage. In the

unlikely event that the low permeability layer is

damaged at some time during the post-closure period, it

will be repaired by the addition and compaction of

material and replacement of the drainage media and

vegetative soil. The soil layer with low permeability

will not be excavated during any maintenance and repair

operations.

2) Maintenance of the landfill's vegetative cover during

the post-closure period is important for minimizing

erosion and infiltration of precipitation. Healthy

vegetation will reduce the potential for cracking of the

soil cover and will increase evapotranspiration. Avco

will rework the surface soil in any areas where

vegetation dies, treat the soil, and reseed as necessary

to restore the vegetative cover. The vegetation will be

checked and mowed as necessary to prevent development of

large, deep-rooted plants that could damage the

integrity of the final cover.

3) Significant settlement of the landfill's final cover is

not expected because of the nature of the backfill.

However, small areas of minor differential settlement
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could develop during the post-closure period, leading to

localized ponding on the surface of the landfill. These

areas will be identified during the post-closure

inspections and will be filled or regraded to ensure

proper drainage. Avco will reseed any areas so repaired

to re-establish uniform, healthy vegetation.

4) Maintenance of the surface drainage channels during the

post-closure period will include re-establishraent of

vegetation as needed and repair of any areas of erosion

damage. The channels will also be checked and mowed as

necessary to prevent development of large plants that

could damage the channels or reduce flow capacity. The

drainage pipes and appurtenances will be routinely

inspected for damage and repaired as necessary.

5) Post-closure maintenance activities for the monitoring

wells will include measures to ensure that access to the

wells is provided, and that the protective and security

features of the wells are adequate.

C. Identification of Post Closure Coordinator

Coordination of all post closure monitoring and inspection

activities will be the responsibility of John S. Fleming, Ph.D.,

Chief, Environmental Compliance. Dr. Fleming will insure that

all monitoring, inspection and reporting is conducted according

to the procedures set forth in this plan.
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No later than 60 days after the completion of the post-

closure care period, Avco will submit to the Regional

Administrator a certification that the post-closure area period

has been performed according to the specifications herein. The

certification shall be signed by the post-closure coordinator and

a registered professional engineer. Documentation supporting the

engineers certification will include:

1. Analytic results of the quarterly groundwater monitoring
with groundwater contour maps, and

2. Records of the monthly inspections of the landfill cover
and drainage facilities.

D. Post-Closure Security

Following the capping of the four surface impoundments at

AVCO, a fence will be constructed around the capped areas to

prevent unauthorized entry onto the capped areas. All fence

gates will be locked to prevent entry, and the keys will be in

the possession of the post closure coordinator. Signs will be

placed near the entrance to the capped areas and at fifty foot

intervals along the fence, with the legend "Danger - Unauthorized

Personnel Keep Out."
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8.0 POST CLOSURE COST ESTIMATES

The annual operating and maintenance activities for the post

closure care period include:

1) Quarterly sampling and analysesr

2) Semi»annual sampling and analyses;

3) Monthly inspection of cover and drainage facilities,

4  Annual reporting of groundwater analytic results and
elevations as well as inspection results, and

5) Annual operations and maintenance of the cap which could
include grass mowing, filling in of any erosion,
clearing drainage ditches, or cap repair.

The total annual costs for these activities is approximately

$35,000 (1987 dollars).

8-1
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9.0 POST CLOSURE FINANCIAL ASSURANCE

As noted in Appendix k, the Avco facility is owned by the

U.S. Government as the Stratford Army Engineer Plant,

CTD 001181502. According to 40 CFR, Part 265.140(c), States and

the Federal government are exempt from Subpart H - Financial

Requirements.

(

9-1
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Exemption From Financial Requirements
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APPENDIX B

Soil Sampling and Decontamination Procedures

Chain of Custody, Shipping

and Field QA/QC Recommendations
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Confirmation soil samples at/or near the surface will be

taken. Single grab samples will be collected from each area and

submitted for laboratory analysis as specified in Section 4.D.

Materials Required

Stainless steel trowel

Tile spade

Procedure for Collecting Surface Soil Samples

1. Use tile spade to excavate to six inches.

2. Decontaminate tile spade as specified below.

3. Collect representative sample using decontaminated
stainless steel trowel.

4. Place sample in appropriate sample container (see Table
below) filling container as completely as possible to
minimize air space.

5. Log-in each sample and fill our chain-of-custody forms.

6. Place sample container into cooler and pack with ice.

Equipment Decontamination

The procedure for decontamination of sampling equipment is

as follows:

1. Wash with lab-grade detergent

2. Rinse with clean tap water

3. Rinse with deionized water

4. Rinse with reagent-grade isopropanol

5. Air dry on aluminum foil

6. Wrap in aluminum foil until next use
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REQUIREMENTS FOR SAMPLE CONTAINERS, PRESERVATION
AND HOLDING TIME

Parameter Container Preservation
Maximum Holding

Time

Aromatic and

Halogenated
Volatile Organics

Cyanides

EP Toxicity
Metals and

Hexavalent

Chromiiun

2x120 ml

wide mouth
w/teflon -caps

1 quart
amber jar

1 quart
amber jars

ice, 4*C

ice, 4»C

none

7 days

14 days

six months
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Chain of Custody/ Shipping and Field QA/QC

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 collections,

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.

•  Locked 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 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. An example chain of custody form is included as Figure

B—1• 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 transport
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by air as laboratory samples. Copies of forms will be maintained

for the project record. Storage of samples by the laboratory

will be under conditions specified for the analyses to be

performed. Samples partially used for analysis will be held for

60 days following report of the data before disposal. Archived

samples will be stored until the end of the project, or shipped

to another lab (for reanalysis if necessary).

Chain of Custody Record Form

Figure B-1 is an example of the chain of custody form to be

used while collecting and shipping samples from the AVCO site.

The chain of custody form shall be signed by each individual

who has had the samples in their possession. Preparation of the

chain of custody form shall be as follows:

•  The chain of custody record shall be initiated for every
sample by the person collecting the 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 record shall be completed in the field to indicate
project, sampling team, etc.

•  The person transporting the samples for shipment shall
sign the record form as Transported By .

•  Because the samples are to be shipped to the laboratory
be 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 carrier's airbill 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 representative, shall open the chain of
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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.
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FIGURE B-1
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Field Collection and Shipment

In addition to initiating the chain of custody form, field

personnel are responsible for uniquely identifying (required for

the chain of custody form) and labeling samples, providing proper

filtration and preservation, and packaging samples to preclude

breakage during shipment.

Every sample should be labeled so as to include:

•  Project number.

•  Unique sample number.

•  Sample description (such as well number and depth).

•  Sampling data and time.

•  Person obtaining the sample.

•  Method of sample preservation/filtration, if any.

Samples must be placed in containers compatible with the

intended analysis and properly preserved. Requirements for

various analytical parameters with respect to the type of

container, preservation method, and maximum holding time between

collection and analysis have been presented in other sections.

Shipping containers are to be sealed prior to shipment, both

during direct transport via field personnel as well as when

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

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

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

or during transport.

As soon as field personnel are ready to transport samples

from the field to the laboratory, they shall notify the
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laboratory by telephone of the shipment. The estimated time of

arrival at the laboratory should be given.

Sample Packaging and Shipping

In order to ensure safe, secure delivery of all collected

samples to the analytical laboratory involved, the following

packaging, labeling and shipping procedures have been prepared

for this project. All procedures presented below are written to

comply with applicable DOT regulations for transportation by

surface and air.

Packaging and Shipping - Field Procedure

1. Place a signed, dated, chain of custody seal on each of the
bottles and vials in such a way that no bottles may be opened
without breaking the seal.

2. Wrap properly labeled and secured glass sample bottles and
purgeable vials with two thicknesses of plastic bubble
wrap. Place the wrapped containers into a water-tight zip
lock bag. Seal and label the outside of the bag with»the
sample number or other field assigned identifier.

3. Put a layer of cushioning material (e.g., styrofoam board) in
the bottom of the watertight shipping containers.

4. Place sample bottles, tops up, in the shipper. Arrange
bottles such that glass bottles are surrounded by plastic
bottles.

Field QA/QC Reviews

Responsible
1. Sample and field Review of labeled Field Sampling

monitoring samples and in- team
information conforms process samples
to specified using daily sample
conditions and inventory
schedule
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Objective Action Person

2. Verify incoming field
data and sample
completeness

3. Verify completeness
of field log books

4. Field calibration

criteria reviewed
and test calibration,

acceptance recorded

5. All data forms are

properly completed

All field generated
QC samples collected
as required

Assure comparability
of units

8. Examine engineering
validity of data

Daily count of in
complete items

Review Daily

With each

measurement

Review and check

off during each
sample collection

Review require
ments and confirm

Review units re

ported for con
sistency in calcu
lations at each use
and check off

Review parameter
extremes and

transients versus

expected data
trends. Document

data excluded on

this basis

Field Sampling
team

Field Team

Leader

Field Team

Leader

Field Team

Leader

Field Team

Leader

Project Engineer

Project Engineer
& Quality
Assurance

Program Manager

9. Examination of

statistical data
Apply tests to
data groupings to
be used. Record

data and test

results

Project Engineer
& Quality
Assurance

Project Officer

METCALF ft EDDY



APPENDIX C

Standards Developed by the Connecticut DEP
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9/86

VARIOUS DRINKING WATER STANDARDS USED BY
THE CXMlNECnCOT ISPARTMENT OF EMVIROJMMTAL PROTECTION

HAZARDOUS WASTE MANAGEMENT UNIT

TABLE OF OC»rrENTS

Connecticut Standetrds For Quality Of Public Drinking
Water And EPA Naximm Concentration Of Contaminants
For Characteristic Of E. P. Toxicity. Page 1

Connecticut Department Of Health Services Acti^i Levels Page 3

EPA Proposed Maximum Contaminant Levels (PMCLs)... Page -4

EPA Recotooended Marl mum Contaminant Levels (RMCLs) Page 5

Suggested No-Adverse Response Levels For Organic
Pesticides And Other Contaminants In Drinking Water .....Page 6

EPA Water Quality Criteria Published Pursuant To Secticm
304 (a) (1) of the Clean Water'Act ..Page 7

Other Applicable Standards Used In Connecticut ....Page 12

Footnotes For Pages 6 - 10 Page 13
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ooofficnarr stindards toR qoaliti of foelic ramciM: uira ahd
EPA HAZDfM OCHCERIRAIICH OF OGRTAMINAinS FC» CSARACXERISnC OF

OF E.P. Toszcm

Lioits for Inorganic Chemicals

Maximum Permissible

Substance Level (mg/1) E.P. Toxic (mg/1)

Arsenic 0.05 5.0
Barium 1.00 100.0
Cadolun .010 1.0
Ghrcmium .05 5.0
cyanide .20 2.0*
Fluoride 2.00 #
Lead .05 5.0
Mercury .002 0.2
Nitrite Nitrogen 1.0 (as N) #
Nitrate Niti*ogen Plus 10.0 (as N) «

Nitrite Nitrogen
Selenium .01 1.0
Silver .05 5.0
Sodium 20 #
Copper 1.0 100.0*
Chlorides 250 #

Limits for Pesticides and Organic Chemicals

Maxinum Permissible

Substance Level (mg/1) E.P. Toxic (mg/1)

Gross Hydrocartens .001
(oil base) (by gas
chromatogra^ using
ap;x^riate standard )lhis
test required only uhen
the odor test shows oil to

be i»<esent.
Chlorinated Hydrocarbons

Endrin .0002 .02
Lindane .004 0.4
Methoxy<Alor 0.1 10.0
Toxaphene .005 0.5

Chlorophraoxys
2,4-D 0.1 10.0
2,l»,5-TP Silvex 0.01 1.0

* State Guideline
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Radioactivity

Contaminant

Natural Radioactivity

Maximum Allowable Level

Plcocurles Per Liter

Combined radlum-226 5
and radluD-228

Gross alpha particle activity 15
(Including radlum-226)

Man-Made Radioactivity

Contaminant

Dose equivalent of beta
particles plus photon
radioactivity
or

Gross beta particle
activity
Tritium

Strontlum-90
Dose equivalent of Tritium

plus StrOTtlum-90

Annual Average
Maximum Allowable Level

4 mllllrems

50 pCl per liter
'20*000 pCl per liter
2 pCl pef liter

4 mllllrems
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OQWIBCnCaT l)B>iimC3IT CP RBILTH SERVICES
ACTION LEVELS

PARAMbTi:a<

Acrylonitrile

Benzene

1,2-DlbroiK>ethane (EDB)

1,2-Dichloroethane

1.2-Dichloropropane

1.3-W.chloropropene

2.3-DieW.oropropene

1.4-Dioxane

Ethanol

Ethylene

Isopropyl al(Aol

Nethanol

Hethyl Ethyl Ketone

Hethylene Chloride

Polychlorinated Biphenyls (PCBs)

2,3,7,8-TCDD

Tetrahydrofurans

Tetraehloroethylene

Toluene

1t1»1i-Trichloroethane

Trichloroethylene

Total Trihalooethanes (TNHs)*

Zylenes, nized

Acnow LEva.

35 ug/1

1 ug/1

.10 ug/1

1 ug/1

10 ug/1

10 ug/1

87 ug/ 1

20 ug/1

26,OX ug/l(short term spill)

IX ug/1

10X ug/ 1

36X ug/l(short term spill)

10X ugA

25 ugA

1 ug/1

.05 ppt

Six ugA

20 ug/1

10X ug/1 (10 days)

3X UgA

25 UgA

IX ppb

IX

*(ie. chlorofonD,broaDform,dibrQiDOchlorooethane,brQiBD dichloroDethane).
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EPA PROPOSED HAZDfM

OGNTAMmAHT IZmS (PHCLS)

CONTAMDMMT PROPOSED MCL(iBtA)

Benzene 0.005
Carbon tetrachlorlde 0.005
'1,4 - Dlchlorobenzene 0.75
1,2 - Dichloroethene 0.005
1,1 - Diehloroethylene 0.007
1,1,1 - Trichloroethane 0.2
Trichloroethylene 0.005
Vinyl (diloride 0.001

I  i
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A RBOCMBIDQ) HAZIHDN
GONTIHZNANT LEVELS (RMCLs)

CONTAMINANT PROPOSED BHa(liK/l)

Acrylanaide zero
Alachlor zero
Aldlcarb, aldlcarb 0.009
sulfoxide and aldlcarb
sulfone

CarbofUran 0.036
Chloradane zero
cis-1, 1-Dichlorothylene 0.07
DBCP zero
1 »2-'Dlchloropropane 0.006
o-Dichlorobenzene 0.62
2,M-D 0.07
EDB zero
Epichlorrtiydrin zero
Ethylbenzene 0.68
Heptachlor zero
Heptachlor epoxide . zero
Lindane 0.0002
Methoxychlor 0. 3^1
Honochlorobenzene 0.06
PCBs zero
Pentachlorophenol 0.22
Styrene 0.1A
Toluene 2.0
2,i»,5-TP 0.052
Tox^)hene zero
trans-1,2-Dichlorol- 0.07

ett^lene
Xylene 0.44

RMCLs for the Inorganic chemicals are proposed as follows:

CONTAMINANT PROPOSED RMa (fflK/l)

Arsenic 0.050
Barium 1.5

0.005
Chromium 0.12
Copper 1.3
Lead 0.020
Mercury 0.003
Nitrate 10
Nitrite 1

Selenium 0.045
Asbestos 7.1 million long fibers per liter
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SUUmartD HO-iPVKRSE RBSPCMSE level EQR CmUNIC PBSnCIDES
iND OTHER CnGANIC OQKIAMINANTS IH IffilNKIIIC HilER

COMPOUNDS SNARLS*
(ug/1)

2,il,5-T
TCDD

MCPA

Amiben

Dicanba

Alachlor

Buta^or

Propachlor
Propanil
Aldlcarb

Broaacll

Paraquat
Trilfluralin

(also for Nitralln and BenefLn)
Azlnphosstethyl (Guthlon)
Diazinon

Phorate (also for Dlsulfoton)
Carbaryl
Ziram (and Ferbam)
C^tan
Folpet
Rexachlorobenzene
Paradidblorobenzene

(also Orthodichlorobenzene}
Parathion (and Methyl parathion)
Halathion

Haneb (and Zlneb and Dlthane)
Thirain

Atrazlne

Propazlne
Di-n-butyl i^thalate
Dl'-2'-(ethyl hexyl) phthalate
Hexachlorophene
Methyl methacrylate
Penta^orophenol
Styrene

1000

.001

12.5
2500

12.5
1000

100

1000

200

10

125
85

1000

125
20
1

820
125
500
1600
10

13^

*3
200

50
50

215
464
1100

6000
10

1000

30
1330

•Suggested No Adverse Response Levels for chronic exposure. These values are
derived fYxo the Acceptable Dally Intake values ccoputed by the National Acad-
eoy of Sciences (Drinking Water and Health, Vd I, 1977). aiARLS assume total
exposure fran drinking water for 10 kllograffl ̂ Id coosuDlng 1 liter of water
per day.
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EPA VATCR QOALITT CRITERIA

PubUafaed pursuant to Section 304 (a)(1) of the CKA
PARAMETER FRESHWATER SALTWATER HUMAN .

AQUATIC AQUATIC HEALTH^
LIFE LIFE (ug/1)
(ug/1) (ug/1)

acute chronic acute dironic

Acena^thene 1700 ND 970 710 20®

Acrolein 68 21 55 ND 320

Acrylonitrile 7550 2600 ND ND .058^

Dieldrin .0019® .0019® .071ng/l'^
Aldrln 3.0 ND 1.3 ND .074ng/l^

Antimony 9000 1600 ND ND 146

Arsenic 400® 508 ND 2.2ng/l®

Asbestos ND ND ND ND 30,000 r
fibers/l

Benzene 5300 ND 5100 700® .66^

Benzidene 2500 ND ND ND .12ng/l^

Beryllium 130 5.3 ND ND 3.7ng/l^

Cadzniuni I® 4.5® 10

Carbon 35,200 ND 50,000 ND .4^
Tetrachloride

Chlordane .00{|i3®
2.r

250 50'
F

Chlorinated

Benzenes

bexachlorobenzene

1,2,'1,5-tetrachlorobenzene
pentachlorobenzene
Bonochlorobenzene

,.0040®
.09

160 129

.46ng/l

.72ng/l''
38
74 o
488,2Cr

Chlorinated Ethanes

1,2<-dichloroethane
118,000

two trlchloroethanes

18,000
two tetrachloroethanes

9320 ND

20,000

ND

113tOOO ND

ND

ND

ND

ND

.94

ND

ND



PARAMETER FRESHWATB)

AQOATIC
LIFE LIFE
(ug/1)

•cute dironic

Chlorinated Ethanes cont'd
pentachloroethane

72110 1100
hexachloroethane

980 540
1*1y2-trlchloroethane

ND 91100
1,1,2,2-tetrachloroethane

ND 2400
1,1,1-trichloroethane

NDND

SALTWATER
AQDAnC

(ug/1)
(ug/1)

acute chronic

page 8 of 13

HUMAN .

HEALTH*

Chlorinated
N^thalenes

1600

30°Chlorinated
Phenols

S-iDonochlorophenol

ND

970"

4-iDonochlorophenol

2,S-dichloroprfienol

2.5-dichlorophenol

2.6-diehlorophenol

3,4-dichlorophenol

2,3,4,6-tetrachlorophenol

2,4,5-trichlorophenol

2,4,S-trlehlorophenol

2 iBethyl-4-dilorophenol

3 niethyl-4-chloroirfienol

3 nethyl-S-chloro^jenol

Chloroall^l 238,000 ND
Ethers

bis(chloroisethyl)-ether ND

390

940

ND

9020

7.5

440^

281

ND

ND

ND

31,200 ND

ND

ND

ND

ND

ND

ND

ND

1.9

.6

.17

18.4 mg/1

ND

0.1

0.1

B

B

,B
0.04

.0.5®
0.2®

0.3®

1.0®

1.0®, ,
2.6nig/l

1.2°

1800®

3000®

20®

ND

.0038ng/l^



PARAMETER FRESHWATER
AQUATIC
LIFE

(ug/1)
acute dironlc

Chloroalkyl Ethers cont'd
bis(2-chloroethyl) ether ND
bls(2-chloroisopropyl) ND

ether

Chloroform 28,900 121K^

2-ChloroiSienol ^380 2000^

Chromium

total recoverable

hexavalent chromium -

.29 ,21®
total recoverable

trivalent chromium

H  MK

SALTWATER

AQUAnC
LIFE

(ug/1)
acute chrmiic

page 9 of 13
HUMAN .

HEALTTT

(ug/1)

Copper 5.6^ N®

Cyanide (free) _
3.0 52

DDT and Metabolites -

DDT .001^
•  i.r

TDE 0.6 ND

DIE 1050 ND

Dichlorobenzenes 1120 763

Dichlorobenzidenes ND ND

Dichloroethylenes 11,600 ND

2,4-Dichloro0ienol 2,020 365

Dichloropropanes 23»000 5700

Dichloropropenes 6,060 244

2,>>-DijDethyl0)enol 2,120 ND

2,')^)initrotoluene 330 230

1,2'-Diphenylhydrazine 270 ND

ND ND .03^
ND ND 34.7

ND ND .19

ND ND 0.1®

18*^,1260® 50

10300 ND 170 mg/l

4.0^,23^ 1 mg/l

30 2.0 200

-001®
o.tr

.024 ng/1

3.6 ND ND
14 ND ND

1970 ND 400

ND ND .0103

224,000 ND .033

ND ND 3.09, .3®

10,300 3040 ND

790 ND 87

ND ND 400®

590 370® .11^

ND ND 42ng/l^
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PARAMETER FRESHWATER

AQDAnC
LIFE

(ug/1)
acute chronic

SALTWATER

AQDAnC
LIFE

(ug/1)
acute chronic

ROMAN .

HEALTIT

(ugA)

Endosulfan .056^,71^ .6o87°,.3^® 7i»

Endrin .0023°,.18® .0023°,.037® 1

Ethylbenzene 32,000 ND A30 ND 1.4 mg/l

Fluoranthene 3,980 ND 40 16 42

Haloethers 360 122 ND ND ND

Halcmethanes 11,000 ND 12,000 6400 .19^
(Chlorcne thane, broiDOiDethane,dichloromethane,brciflodi^orQoethane
tribroiDethane,dichlorodifluoroiDethane,trichlorofluorooethane)

Heptachlor .0038°,.52® .0036°,,.053® .28 ngA

Hexachlorobutadiene 90 9.3 32 ND
•

.45^

Hexachlorocyclohexaner. „
Lindane .080^,2.0" ND .16®
BHC 100 ND .34 ND
alfto-HCH 9.2 ng/l'
beta-^CH 16.3 ng/l
tech-IlCH 12.3 ng/l
ganoa-JiCH 18.6 ng/l

Hexachlorocyclopentadiene
tJ

7.0 5.2 7.0 ND 206,1.0°

Isoi^orone 117,000 0 12,900 ND 5.2 mg/l

Lead R,S 668 *25 50

Mercury .00057°,.0017® .025°, 3.7 144 ng/l

Naphthalene 2300 620 2350 ND ND

Nidcel T,U 7.1°,140® 13.4

Nitrobenzene 27,000 ND
r~

6680 ND 19.8 mg/l

Nitro^ienols 230 15/ 4850 ND

2. it-dinitro-o-cresol 13.4
<linitro;4>enol

V
70
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PARAMETER FRESHWATER
AQUATIC
LIFE

(ug/1)
acute chronic

Nitrosanines 5050
nitrosodlDethylainine
nltrosodiethylamine
n-nitrosodi-n>butylainine
n-nitrosodii^enylaniine
n-n±trosopyrrolidine

SALTWATER HUMAN .
AQUATIC HEALTTT

LDE (ug/1)
(ug/1)

acute chronic

ND

Pentachlorojiienol
55 3.2

Phenol 10,200 2560

Phthalate Esters

940 3
dimethyl^thalate
diethylphthalate
dibutyli^thalate
di-2-ethyl-hexyl-irfithalate

PCB's 2.0 .014^

Polynuclear Aromatic Hydrocarbons
ND ND

Selenium 760 35^,260^

Silver V ND

Tetrachloroethylene

2.3®

Thallium

Toluene

Toxaphene .013P

^ichloroethylene

5280 840

1400 40

17,500 ND

1.6'

45000 ND

Vinyl Chloride ND ND

Zinc 47®, 58®, 170®

3>^OO,000

53

2944 ND

10 .030®

300

54®

50

ND

410'

10,200 450

2130 ND

6300 5000

.070®

2000

ND

5 Bg/I

ND

ND

B

TE -T
1.4 ng/i;
0.8 ng/lp
6.4 ng/1 p
4900 ng/i;
16.0 ng/1^

1.01 mg/1.

5800 ND - 3.5 ii«/l
0.3ii€/l

313 ng/l
350 mg/1
34 n«/l
15 mg/1

.79 ng/l*^

2.8ng/r

10

0.8"-

13

14.3 Bg/l

.71ngA^

2.7^

2.0®
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OIHER iPFLICABLE STIHDARDS DSED IH OONRBCnCDT

PARAHETER

Antimoi^

Boron

OONCEllTRATICHI
(ng/1)

.01

1.0

E.P. TCJnC

(ng/ir

1 E.P.Toxic levels recooiDended by CT DEP

2 DWS is Drinking Water Standards

3 State Guideline

C»IGIN OF STANDARD

EPA and World Health
Organization

EPA and World Health
Organization

Foaming Agents 0.5 EPA Secondary DWS^
Hydrogen Sulfide .05

p

EPA Secondary DKS

Iron 0.3 EPA SeoondaiTy DWS^
Manganese .05 EPA Secondary DNS^
Nickel 1.0 100^

Phenols .001

Sulfate 250 EPA Secondary DWS^
T.D.S. 500 EPA Secondary DWS^
Zinc 5.0 500^ EPA Secondary DWS^

Radium 5 pCi/1 EPA Primary DWS^
Gross Alito 15 pCi/1 EPA Primary DWS^
Gross Beta ndllirem/yr EPA Primary DWS^
Turbidity 1/TU EPA Primary DWS^

Coliform Bacteria l/IOOml EPA Primary DWS^
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POOraOflES FOR ?*ngg

A Ingestion of water.

B Fran organoleptic data (undesirable taste and odor).

C Value at an incremental Increase of cancer risk estimated at 10"®.

D 2U- hour average.

E At any time.

F Preliminary data only.

G For 4-chloro-3-methylphenol, 500,000 ug/1 for other compounds.

H For 2,'J,6-trichlorophenol.

I For 2,3,5,6-tetrachloro;iienol, and 29,700 ug/1 for 4-dilorophenol.

J Derived level based on available toxicity data.

K LCgQ (twentyseven-day).

L Based on flavor impairment.

gd'OS [In (hardness)3+3.W)

jj g(0.9^ [In (hardness) 3-1.23)

P Free cyanide is the sum of cyanide present as HCN and OT.

Q ^(1.05 [In(hardness)3-3.73)

, ,«-35 [ln(h.rdn«»)]-9.«8)^2„^
S ,(1.22 Ilii(harti»ss)J-0.1l7)^
I ,<0.76 [lnCI>ardi,es3)].1.06)^3,^
0 ,(0.76 [ln(har(JnMs)].J.02)^
y ^(f'72 [In(hardness)3-6.52)

y ^(0.83 [In (hardness)3'«>1.95)

^(1.05 [ln(hardness)3-3.73)



APPENDIX D

OSHA Standards

METCALF ft EODY



552 OCCUPATIONAL SAFETY & HEALTH REPORTER

1970 (29 U3.C 655.657). Sectioot 3 and 4
of the Administrative ̂ ocedures Act (5
U.S.C S52(a). 553). and Secretary of
Labor's Older w-63 (46 FR 35736]L 29 CFR
Part 1910 is amend^ by adding a new
§ 1910.120. Hazardous Waste
Operations, as set forth below, effective
December 19.1966.

Signed at Washington. DC thu 16th day of
Decraber 1906.

fohn A. Paadaffrass,
Assistant Secretary af Labor,

PART 1910—OCCUPATIONAL SAFETY
AND HEALTH STANDARDS

1. The Authority citation for Subpart
H of Part 1910 is amended by adding the
following:

Authority: * * * Saction 1910.120 issued
under the authority of section 126(e) of the
Superfund Amendments and Reauthorization
Act of 1986(Pub. L 99-499). Sections 6 and 8
of the Occupational Safety and Health Act of
1970 (29 U.S.C 655.657). sections 3 and 4 of
the Administrative Procure Act (5 US.C
552(a). 533) and Secretary of Labor's Order ̂
63 (46 FR 35736).

2. Part 1910 of Title 29 of the Code of
Federal Regulations is amended by
adding a new S 1910.120 to read as
follows:

f 1910.120 Hazardous waste operatlena
and emergency reaponseL

(a) Scope, appUcation, and
definitions,'^!) Scope, This section
covers employers and employees
engaged in the following operations:

(1) Hazardous substance response
operations under the Comprehensive
Environmental Response.
Compensation, and Liability Act of 1960
as amended (42 U.S.C 9601 et seq]
(CERCLA). including initial
investigations at C^CLA sites before
the presence or absence of hazardous
substances has been ascertained:

(ii) Major corrective actions taken in
clean-up operations under the Resource
Conservation and Recovery Act of 1976
as amended (42 U.S.C 6901 etseg)
(RCRA);
X  (iii) Operations involving hazardous
waste storage, disposal and ̂ atment
facilities regulated under 40 CFR Parts
264 and 265 pursuant to RCRA. except
for small quantity generators and those
employers with less than 90 days
accumulation of hazardous wastes as
defined in 40 CFR 262.34:
(iv) Hazardous waste operations sites

that have been designated for clean-up
by state or local governmental
authorities: and
(v) Emergency response operations for

releases of or substantial threats of
releases of hazardous substances and
post-emergency response operations for
such releases.
(2) Application, (i) All requirements of

Part 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
provisioxu 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. 29 C^
1910.^c)(l} Is not applicable.

(ii) Ail paragraphs of this section
except paragraph (o) apply to hazardous
substance response operations under
CERCLA, major corrective actions taken
in clean-up operations under RCRA.
post-emergency response operatiorts.
and hazardous waste operations that
have been designated for clean-up by
state or local governmental authorities.

(ill) Only the requirements of
paragraph (o) of this section apply to
those operations involving hazardous
waste storage. disposaL and treatment
facilities related under 40 CFR Parts
264 and 265, except for small quantity
generators and those employers with
less than 90 days accumulation of
hazardous wastes as defined in 40 CFR
26234.

(iv) Paragraph (1) of this section
appl^ to emergency response
operations for releases of or substantial
ttoats of releases of hazardous
substances.

(3) DefinitionS'^''Buddy system"
means a system of organizing employees
into work groups in such a manner that
ea^ employee of the work group is
desigiuted to^observe the activities of at
least one other employee in the work
group. The purpose of the buddy system
is to provide quick assistance to those
other employees in the event of an
emergency.
"Deauitamination"means the

removal of hazardous substances from
employees and their equipment to the
extent necessary to preclude the
occurrence of foreseeable adverse
health efrects.
"Emergency response " means

response to any occurrence which
results, or is likely to result in a release
of a hazardous substance due to an
unforeseen event
"Establishedpermissible exposure

limit" meeas the inhalation or dermal
permissible exposure limit spedfied in
29 CFR Part 1910. Subpart 2L or if none
is specified the exposure limits in
**N10SH Recommendations for
Occupational Health Standards** dated
September 1966 incorporated by
reference, or if neither of the alMve is
specified, the standards spedfied by the
American Conference of Governmental
Industrial Hygienists in their publication
Tlireshold Limit Values and Biological
Exposure Indices for 1966-67** dated

1966 incorporated by reference, or if
none of the abovo is specified, a limit
based upon a publish^ study or
manufacturers' safety data sheet
brought to the employer's aUendoiL Hie
two documents inirorporated by
reference are available for pur^se
from the foUouring:
NIOSH, Publications Disacmination,

Division of Standards Development
and Techimlogy Transfer. National
Institute for Occuparional Safety and
Healtli, 4676 Columbia Parkway.
Cinciimatu OH 45226. (513) 841-4287

American Conference of Governmental
Industrial Hygtemsts, 6500 Glenway
Ave., Buildi^ D-7, Cincumatu OH.
45211-4436. (513) 061-7881

and are available for inspection and
copying at the OSHA Docket Office.
Docket Na S-700, Room N-3671.200
Constitution Ave., NW., Washington,
DC 20210.
"Htizardous substance" menD» any

substance designated or listed under (!)
through (iv) below, exposure to which
results or may result in adverse effects
on the health or safisty of empiojrees:

(i) any substance defined under
section 101(14) of CERCLA.

(ii) any biological agent and other
direase-causing agent as defined in
section 104(a)(2) of CERCLA,

(iii) any substance listed by the U.S.
Department ofTransportation and
regulated as hazardous materials under
49 CFR 172.101 and appendices, and
(iv) hazardous waste.
"Hazardous waste" means (i) a waste

or combination of wastes as defined in
40 CFR 2613, or (ii) those substances
defined in 49 CFR 1713.
Hazardous waste operation " meana

any operation involving employee
exposure to hazardous wastes,
liazardous substances, or any
combination of hazardous wastes and
hazardous substances that are
conducted within the scope of this
standard.

"Hazardous waste site" or "site"
means any facility or location at which
hazardous waste operations withm. the
scope of this standard 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 vnth
established scientific prindplea that
acute or chronic health effects may
occur in exposed employees. The term.
•*heafrh hazanf includes chemicals
which are carcmogens. ttnnc or highly
toxic agents, reproductive toxins,
irritants, corrosives, sensitizers.
hepatotoxins. ncphrotoxins^
nemutuxins. agents which ad on the.

12-24.06 PubbsM by THE BUREAU OF NATIONAL AFFAIRS. INC.. Washington D C 20037

Tc- p/ZoT^C-T



CURRENT REPORT 653

.«inatopoi«lic flyitem. and agants which
damage the hinga, tkiiu eyett er mucout
membianet. Further definithMi of the
teniu ased above owbe found hi
Appendix A to 20 CFR 1910:1200;
7DL/r'or '^mmediat&fydQngerm to

life or health^ meant any condition that
potes an immediate threat to life, or
which it likely to result in acute or
immediate severe health effects. This
includes oxygen deficiency conditions.
"Immediate severe health effects"

meant any acute rliniRil sign or
symptom of a serious. exposure^Uted
reaction manifested within 72 hours
after exposure to a hazardous
substance.
"Oxygen 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 19.5
percent oxygen.
"Site safety and health officer^meens

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 plan and verify
compliance with applicable safety a^

•alth requirements.
(b) General reqitireinaifCr—(1) Safety

and health program. Each employer
shall develop and implement a s^ety
and health program for its employees
involved in haaudous waste operations.
The program, as a minimum, shall
inoorporate die requirements of this
section and be provided, as appropriate,
to any subcontractor or its
representative who will be involved
«rith the hazardous waste operation.
The program shall be designed to
identify, evaluate, and controf safety
and health hazards and provide for
emergency response for hazardous
waste operations.
(2) Site characterization and analysis.

Hazardous waste sites shall be
evaluated in accordance with paragraph
(c) of this section to identify specific site
hazards and to determine
appropriate safety and health controi
procedures need^ to protect employees
from the-identified hazards.

(3) Sitecontrol, Site controf
procedures skal!* be implemented far
accordance with paragraph (d) of tfais-
sectioir before cleanup work begins la
controf eiuphjyee exposure to hazardous
Bubstancex
(4) Training, Initial or refteshec or
view training meeting the
qunements ̂ paragraph (e) of this

section sf^ll be provided to employees
before they are permitted to engage fai
hazardoua waste operations that could

Sem to hazaidotti substal
ety, or health hazards.

(5) Medico! surveillance, M^c^l
^ surveillance shall beproyidedlii

rigraph (f) of this
section for employees exposed or
potentially exposed to hazardous
substances or health hazards or who
wear respirators.
(6) Engineering controls, work

practice and persona! protective
equipment Engineering controls, woric
practices, personal protective
equipment or a combination of these
shaD be implemented in accordance
with paragraph (g) of this section to
protect employees fnm exposure to
hszerdous substances end health
hizarda.
(7) Mtmitoring. Monitoring shall be

performed in accordance urith
paragraph (h) of this section to assure
proper selection of engineering controls,
work practices and personal protective
equipment so that employees ere not «
exposed to levels which exceed
established permissible exposure limits
for hazardous substances.
(8) Informational fm^gram. Employees,

contractors, and subcontractors or their
representative shall be informed of the
deg^ end nature of safety and baaltfa
hazards spedfic to the work site by
using the safety and health plan outlined
in paragraph (i) of this section.
(9) Material handling. Hazardous,

substances end contaminated soils,
liquids, and other residues shall be
handled, transported, labeled, and

.disposed of in accordance with
paragraph Q) of this sectioa.
(10) Decontamination, Procedures for

all phases of decontamination shall be
developed and implemented in
accordqpce with paragraph (k) of this
section. .

(11) Emergency response. Emergency
response to hezardoos waste operation
incidents shell beconducted in
accordance with paragraph (1) of this
sectioit.

(12) Illumination, Areas accessible to
employeet shall be lighted in
eccorduice with the requirements of
paragraph (m) of this section.
(i^tSarntation, Facilities for employee

saniution shall be provided in
accordance with paragraph (n) of thia

(14) Site excoealiaa. Site excavations
created during aiitiei sitepreparatioa or
dttriag haaaadouB-waste opentione shall
be shoredor lisped, to-pcsvent
accideiital CDllapse aad conducted ia
sccocriance wiihSubpact P of 29 CFR
Part 1926.

(15) CoaisQctOMS, and suixontracUum,
An emplapec who tsleinscontractof as <

subcontractor services for work in
hazardous waste operations shall inform
those contractors, sub-contractors, or
their representatives of any potential
fire, explosion, health or other safety
hazards of the hazardous waste
operation that have been identified by
the employer.
(c) Site characterization and analysis,

(1) A preliminary evaluation of a site's
characteristics shall be performed prior
to site entry by a trained person to aid
in the selection of appropriate employee
protection methods prior to site entry.
During site entry, a more detailed
evaluation of the site's specific
characteristics shall be performed by a
trained person to further identify
existing site hazards and to further aid
in (he selection of the appropriate
engineering controls and personal
protective equipment for the tasks to be
performed.
(2) All suspected conditions that may

pose inhalation or skin absorption
hazards that are immediately dangerous
to life or health (IDLH) or other
conditions that may cause death or
serious harm shall be identified during
the preliminary survey and evaluated
during the detailed survey. Examples of
such hazards include, but are not limited
to, confined space entiy, potentially
explosive or flammable situations,
visible vapor clouds, or areas where
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:

(i) Location and approximate size of
the site.

(it) Description of the response
activity and/or the Job task to be
performed.

(iii) Duration of the planned employee
activity.
(iv) Site topography.
(v) Site accessibility by air and roads.
(vi) Pathways for hmrdous

substance dispersion.
(vii) Present status and capabilities of

emergency response teams that would
provide assistance to on-site employees
at the time of an emergency.

(viii) Hazardous substances and
health hazards Involved or expected at
the site and their chemical and physical
properties.
(4) Personal protective equipment

(PPE) shall be provided and used during
initial site entry in accordance with the
follo«ving requirements:
(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
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MtablUhed pennistible exposure Umits
for known or suspected hazardous
substances and health hazards and will
provide protection against other known
and suspected hazai^ identified during
t^ prellfflinary site evaluation.

(ii) An escape self-contained
breathing apparatus of at least five
minutes duration shall be carried by
employees or kept available at their
immediate work station if positive-
praaaure self-contained breathing
apparatus is not used as part of the
entry ensemble.

(iii) If the preliminary site evaluation
does not produce sufficient information
to identify the hazards or suspected
hazards of the site an ensemble of Level
B PPE shaU be provided as minimum
protection and direct reading
instruments shall be carried for
identifying IDLH conditions. (See
Appendix B for guidelines on Level B
protective equipment)
(iv) Once the hazards of the site have

bemi positively identified die
appropriate PTC shall be selected and
u^ in accordance vrith paragraph (g)
of this section.
(5) The following monitoring shall be

conducted during site en^ when the
site evaluation produces formation
whidi show the potential for ionizing
radiation or IDLH conditions, or when
the site information is not sufficient to
rule out these possible conditions:
(t) Monitoring for hazardous levels of

ionbdng radiation.
(ii) Monitoring the air with

appropriate test equipment for IDLH and
other conditions that may cause death
or serious harm (combustible or
explosive atmospheres, oxygen
deficiency, toxic substances.)

(iii) Visually observe for signs of
actual or potential IDLH or oth^
dangerous conditions.
(6) Once the presence and

concentrations 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
Note. Risks to consider include, but are

not limited to:
Exposures exceeding the sppropriate

Threshold Limit Values (ILVs). Permissible
Exposure Limits (PELs). or Recommended
Exposure Limits (RELs).'
IDLH Concentrations.
Potential Skin Absorption and Irritation

Sources. ^
Potential Eye Irritation Sources.
Explosion Sensitivity and Flammability

Ranges.

(7) Any information concerning the
chemical, physical and toxicologic

propeiHas of each subaUfm known or
expected to be present on site that is
available to the employer and relevant
to the duties an employee iaoxpected to
perform shall be made avaikbie to all
employees prior to the commenceoient
of their woi^ activities.
(8) An ongoing air mofiitoring program

in accordance with paragraph (h) of this
section shall be implemented after site
characterization hM determined the site
is safe for the start-up of operations.
(d)5/teaMitra/. (1) A site control

program for preventing contamination of
employees shall be developed during the
planning stages of a hazardous waste
operation clean-up.
(2) The site control program shall as a

mifiimwm, faidude: A site map; site wmk
zones; the use of a *1iuddy system**; site
communications; the standard operating
procedures or safe tvork pracfioes; and
identilication of nearest medical
assistance.

(e) Training. (1) All employoM (such
as e^pment operators and general
laborers) exposed to hazardous
substances, health hazards, or safety
hazards shall be thoroughly trained in
the following:
(1) Names of personnel and alternater

responsible for site safety and health;
(ii) Safety, health and other hazards

present on the site;
(iU) Use of PPE;
(iv) Work practices by which the

employee can minimize risks from
harards;
(v) Safe use of engineering controls

and equipment on the site:
(vi) Medical surveillance requirements

including recognition of symptoms and
signs which m^t indicate over
exposure to harards; and
(vii) Paragraphs (C) through (K) ofth)

site safety and health plan set foi^ ini
paragraph (iH2)(i) of this section.
(2) All ez^loyees shall at the time of

}ob assignment receive 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 experienced
supervisor. Woricers who may be
escposed to unique or special hazards
sh^ be provided additional training.
Tha level td training provided shall be
consistent with the employee's job
function and responsibilities.
(3) On-site management and

supervisors directly responsible for or
w^ supervise employees engaged In
hazardous waste operations shall
receive training as provided In
paragraph (e)(1) and {eH2) of this section
and at least ei^t additional hours of
specialized training on managing such

(4| Traiaera ahalk have received m
level of traiaint bghcr than and
including thasub^ BMHar ef the terek
of iostruciioa that dtey ase pcovidia^
(5) Empkayees. shall not partfrrtpaSr hs

field acuvuias natal they have bam
trained to a level required by their job
function and responsibility.
(6) Employees aad supervtsora thai

have lecetved and successfully
compleSid (he- tsamin^end field
experieflce-specified mpara^ephr
(e)(l|, (eK2)iSAd (eX3) of this sectloft
sK^ be ceztxiltd by their instfuetor av
having cempleiad thenecasaafy
training. Any panon wha has no* been
ao certified or meets the reqaireiiieBSftef
parapaph Co)tUof Chta aectioa ahail be
prohibit fiem cngsgifif m bazacdooa
tvaate operations ̂ er Moach 18»lfl89.
(7) Eroployaea whoarr sesponsihie for

respoiidiag to haomrdoua emergesey
aituatiooa that may cxpoee theur to
hazardoua aubstances shall be trained In
how to raapond to eapeeted
amergaafiiea.
(8) Employees apedfied at paragraph

(e)(l).aad aiaaagera epeci&tdhs
para^aph of this section shnll
receive eight hours of refresher tsaizdBg
annually on the Ream specified in
paragn^leUl) oC thie sectloa and ether
relevant topics.
(9) Employers who cae^iow by an

employee's work experience and/or
training, that the amployeehaa had
initial training aquivaiant ta-thattcoiiafig
required in paragrapha (e)(ll (el(2). and
(eJIP)-of this section ahatl beconsideffed
as meeting the initial traimog
fequiremeiits of those paragraphs
Equivalent trainmg includes the tcsinkig
that existing employees might have
■IniiiflyjgnpivTtI frrm
''cS^incsee;

(f) Medieai suneillance'^l
Employees covered A medk^'^

"sacveiliattce ppograarsfiaUbeinstituted
by the amployac foe

(i) ail empioyaes wheace or may be
exposed to harardoui subalancesor
health hazards at orsbova the
established permisaible exposure limits
for these substancem wUhout scgardto
the use ef sespiratocs toe dltdays oc
more a yaar.oc

(ii} altaraployaaswfamWeer m
respirator for 30*day8 ormore syemuae

(iii) HAZMAT tfaployaas apacified ie
paragraph llU*). of tiua sactiont while
engaged inhazaadoua waste operalioea
covaradby this section.

(iv) The employer shall make-medical
examinations oe consultations ovaUohle
to all amoloveer who maai havo bete
ex£eaadj&aA eatagiaey ntuatkai to
haaacdoua aubirtancea at conotnlrsliono

operations at the lime of job aaiisanent expomoe Kaita.

PUbkshBd by THE BUREAU OF NATIONAL AFFAIRS. INC.. WMhrnQton. 0 C 20037

< .



^URRENT REPORT
855

[1] Frequency of medical
examiaatiotts and coasultatioas.
Medical examinatiooa and uiuaultatlona
shall also be made available by the^
employer to each employee covered
under paragraph (fMl) of thia sectioa oa
the following schedules:
(i) Prior to assignment or for

employees covered on the effective date
.of thSltan^ard as spedM is
" jMfagraph (p) of this section.

(ii]-Ai least onca eveiy twelve months
/ iorta^ employee covered.

(Hi) At termination of employment or
/ j^ssignment to an area where the
^—mployee would not be covered if t^

employee has not had an examination
within the last six months.
(ivX As soon as possible, upon

notification by an employee either that
the employee has develop^ signs or
symptoms indicating possible
overexposure to hazvdous substances
or health hazards
(v) At more frequent times., if the

examining physician detennioes that an
increased fluency of examination is
me^cally necessary.
(3) Content of medical exanunatioas

and coasultatione, (i) Medical
xaminations requhr^ by paragsaph
^(2) of this section shall indndt a

^ m^ical and work history with special
(  emphasis on symptoms ̂ ated to the
\ haxi^ing of hazaidous substances and
/  to fitness for duty including the ability to
^  wear any required PPE under conditions

<  (Le.. temperature extremes) that may be
expected at the work site.
(1^ The content of medical

examtoalions or consuitationamade
available to employees pursuant to
paragraph (f) shall be determined by the
examining physidaiL
(4) Examination by a physician and

costs. AH medical examinations-and
procedures shall be performed by or
under the supervision of a licensed
physician, a^ shall be provided without
cost to the employee., without loss of
pay. and ata reasonable time and place.
(5) rnfonnaiioMt provided ta the

physicioft The employer shall provida
the following information to tha
examining physician;
(i) A copy of this standard and its

appendices.
(ii) A description of the employeeli

duties as they relate to (he employee's
exposures.

(iii) The employee's exposure levsU or
anticipated exposure levela.
(wi A descnpiton of aiqr personal,
otective equipment used or to be used;
ad
(v) Infonnatiofi'franr previous metBcal

examinations of the employee which is
not readily available to the cxaminiog
physictao.

(0) Physician's written opinion: (i) The
employer shall obtain and furnish the
employee urith a copy of a written
opinkxi from the examining physiciait
conuining the following:
(A) The results of the medical

examination and tests.
(B) The physician's opinion as to

whether the employee has any detected
medscd conditions which would place
the employee at increased risk of
materi^ impairment of the employee's
health.

(C) The physician's recommended
limitations upon the employees assigned
wofic

(D) A statement that the employee haa
bera infonned by the physician of the
results of the medical examination and
any medical conditions which require
further examination or treatment.

(ii) The vmtten opinion obtained by
the employer shall not reveal specific
findings or diagnoses unrelated ta
occupational exposure.
(7) Recordkeeping. (i) Ait accurate

record of the medical surveillance
reqiured by paragraph (f)(lVof thia
section shall be reUined. 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)(5)(i) of this section shall include at
least t^ foUovdng information:
(A) The name and social security

number of the employee;
(B) Physicians' written opinions;
(C) Any employee medic^ complainU

related to exposure to hazardous
substances;

A copy of the information whidi
shall be provided to the examining
physidaa by the employer, vrith the
exceptiop of the steward and its
appendices.
(ul) The employer shall ensure fhaf

thU record is retained for the period
specifiedin 29 CFR 1910.2(h
fg} Engineering controis. work

practices, and persona! protective
equipment for employee profecCfoi*—(IJ
Engineering controls, work practices
and PPE. (if Ehgineering controls and
work practices shall be instituted to
reduce and maintain employee exposure
to or below the permissible exposure
limits of those hazardous substances
regulated by 29 CFR Part 1910. Subpart
Z. except to the extent that such
controls and practices are not feasible.
Nvts ■ Fnginewmg contrab which may be

feMtbie are the use of preseunsed cabeor
control booths on equipmant, and/or the use
of remotely operated material handling
equipment Work practices which may be
Imible are removmg all noneaacntlal
employees from potential exposure during
opemuf of drums, wettmgdowirduety

operulions end locating employees upwind of
possible hazards.

(ii) Whenever engineering controls
and work practices arc not feasible. PPE
shall be used to protect employees to
reduce exposure to below established
permissible exposure limits.

(iii) The employer shall not implement
a schedule of employee rotation as a
means of compliance with permissible
exposure limits.
(2) Engineering contrvis. work

practices, and perionai protective
equipment for substances not regulated
in Subpart Z. An appropriate
combination of engineering controls,
work practices, and personal protective
equipment shall be established to
reduce and maintain employee exposure
to or below the established permissible
exposure limit for hazardous substances
not regulated by 29 CFR Part 1910,
Subpart Z and health hazards.
(3) Persona! protective equipment

selection, (i) Personal protective -
equipment (PPE) shall be selected and
used which will protect employees from
the hazards and potential hazards they
are likely to encounter as identified
'during the site characterization and
analysis.

(ii) Personal protective equipment
selection 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 air supply shall be used
in lOLiI conditions.

(iv) Totally-encapsulating chemical
protective suits (Level A protection)
shall tie used in conditions where
contact of the skin by the hazardous
substance may result in an IDLiH
situation.

(v) The level of protection provided by
PPE selection shall be increased whm
additional information or site conditions
show that increased protection is
necessary to reduce employee exposure
lielow established permissible exposure
limits for hazardous substance and
health hazards. (See Appendix B for
guidance on selecting PPE ensembles.)
Note.—The level of pnileclion provided

may lie decreased whm additional
information or site conditions show that
decrensed prolecfion will not result in
hazardous exposures to employees.

(vi) Personal protective equipment
shall be selected and used to meet the
requirements of 29 CFR Part 1910.
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Subpart I. and addttional fWjuitemenU
Specified in Uits section. ̂ #
(4) TotaJly-encapsuiaiing chemical

protective suits, (i) ToUUy-
encapsulating suit n^tenaU u«d for
Uvel A protection shall proteiU
employees from the part^r hazards
which are identified during wtc
characterization and analysts.

(ii) Totally-encapsulating suits shall
be capable of maintaining positive air
pressure. (See Appendix

(iii) Totally-encapsulating
be capable of preventing inward test gas
leakage of more than OS percent (See

protective e^ipm^l
IPPE) program, A personal prote^iveequipment program ahaU be eala^hed
for hazardous waste operations ™
PPE program shall address the followuig
elements:

(i) Site hazards,
(ii) PPE selection,
(iii) PPE use,
(iv) Work mission duration,
(v) PPE maintenance and storage,
(vi) PPE decontamination.
(vii) PPE training and pro^ Utting.
(viii) PPE donning and doffing

procedures,
(ix) PPE inspection,
fx) PPE in-use monitoring.
(xi) Evaluation of the effectivenew of

the PPE program, and
(xii) Limitations during temperature

extremes. ,. .. .
(h) Monitoring. W ̂  momtoniM

shaU be used to identify and
airborne leveU of hazardous substances
in order to determine the •PP^P"^*
level of employee protection needed on

*''(21 As a first step, air monitwng shall
be conducted to identify any IWil and
other dangerous situations, suim as the
presence of flammable atmospheres
oxygen-deficient environments, toxic
levels of airborne contaminants, ana
radioactive materials
(3) As a minimum, penodic momtonng

shall be conducted whem
(i) Work begins on a different portion

"^(ii) Contaminants other than those
previously identified are being handled.(iii) A different type of operation IS
initialed (e.g™ drum opening as opposed
to exploratory well drilling.)
(iv) Employees are handling leaking

drums or containers or working in areas
with obvious liquid contamination le.g..
a spill or lagoon.)
(4) High-risk employees e-g- those

closest to the source of contaminant
generaUon. shaU receive Pe»«~'
monitoring sufficient to charactenze
employee exposure.

paragraph li)(2) of this section for each
hizardous waste operauom
(2) Sito sofety and health u

sita safety and health ptaa which Aall
be available on the site forinapection by

ll^tt address the safety and health
hazards of each phase of sita operation
and include the requirements ana

health and appointment at a stte safety

for etch site task and

be used by employees for each of the
site tasks and operations being

^(E) Medical surveillance requirements.
(F) Frequency and types of air

instnimentation to be «»^Me«hods of
maintenance and cahbratlon of
monitoring and sampling equipment to
beused.
(C) Site control measures.
(H) Decontamination procedures.
(I) Site's standard operating

(1)(2) of this section for safe and
effective responses to eme^encies
ipfiiMing the necessary PPE and other

that employees ««
safety and health pUn and that it is
''*(!if) Inspections shall be wnducted by
the site safety and health officer or, in
the absence of that i^ividual. another
individual acting on behalf of the
employer as necessa^ to determine Ihr
effectiveness of the site safety and
health pUn. Any dericiencies in the
effectiveness of the site *"7.
health plan shall be corrected by the

^^{i)Hand/ijig drums and containers^
(1) General, (i) Drums ̂ nd^tmnors
used during the dean-up shall meet the

app

s

ropriate DOT. OSHA, and EPA
regulations for the wastes that they
contain. , u n u..

(ii) Drums and container »hall tje
inspected and their integrity shall be
assured pnor to being moved. Drums or
containers that cannot be inspected
before being moved because of
inaccessible storage conditions shaU oe
moved to an accessible location and
inspected prior to further handling.

(iii) Unlabeled drums and containers
shall be considered to contain
hazardous substances and handled
accordingly until the contents w
positively identified and
(iv) Site operations shall be organized

to minimize the amount of drum or
container movement
(v) Prior to movement of drums or

containers, all employes exposed to the
transfer operation shall be warned of
the potential hazards associated wth
the contents of the
(vi) US, Department of TransportaUon

specified salvage drums or containers
and suitable quantities of proper
absorbent shall be kept available and
used in areas where spills, leaks, or
ruptures may occur.

(vii) Where major spills may occur, a
shall be

(vii) wnere ma|or an"" " ̂

thepUl containment program shall be
implemented to contain and laolate
entire volume of the ha^ous
substance being transferred.

(viii) Drums and containers that

a sound container using a device
classified for the material being
transferred.
(ix) A ground-penetratmg system or

other type of detecUon system or device
shall be used to estimate the location
and depth of drums or containera.
(x) Soil or covenng matenal shall be

removed with caution to prevent drum
or container rupture.
(xi) Fire extinguishing equipmem

meeting the requirements of 29 CFR Part
19ia Subpart L shall be on hand and
ready for use to control small fires.
(2) Opening drums and containers.

The following procedures shall be
followed in areas where drums or
containers are being opened:

(i) Where an airline respirator system
Is used, connections to the bank of air
cylinders shall be protected from
contamination and the entire system
shall be protected from physical

Employees not actually
opening drums or containere
kept a safe distance from the drums or
containers being opened.

(iii) If employees must work near or
adjacent to drums or containers being
opened, a suitable shield that does not
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interfere with the work operation thell
be placed between the employee and
the drums or containers being opened to
protect the employee in case of
accidental explosion.
(iv) Controls for drum or container

opening equipment monitoring
equipment and fire suppression
equipment shall be located behind the
explosion-resistant barrier.
(v) Material handling equipment and

hand tools shall be of the ty^ to
prevent sources of ignition.
(vi) Drums and containers shall be

opened in such a manner that excess
interior pressure urill be safely relieved.
If pressure cannot be relieved from a
remote location, appropriate shielding
shall be placed between the employee
and the dnims or containers to reduce
the risk of emplojree injury.
(vii) Employees shall not stand upon

or work from drums or containers.
(3) Electrical material handling

equipment Electrical material hunHUyij
equipment used to transfer drums and
containers shall*
(i) Be positioned and operated to

minimize sources of ignition related to
the equipment from ignitig^ vapors
released from ruptured drums or
containers, or

(ii) Meet the requirements of 29 CFR
1910J07 and be of the appropriate
electrical dassiiication for the materials
being handled.
(4) Radioactive wastes. Drums and

containers containing radioactive
wastes shall not be handled until sudi
time as their hazard to employees Is
properly assessed.
(5) Shock sensitive wastes.

CautioQ: Shipping of shock sensitive
wastes may be prohibited under US.
Department of Transportation regulations.
Employers and their shippers should refer to
49 CFR 173.21 and 173Sa

As a minimum, the following special
precautiotu shall be taken when drums
and containers containing or suspected
of containing shock-sensitive wastes are
handled:
(i) All non-essential employees shall

be evacuated from the area of transfer.
(ii) Material handling equipment shall

be provided with explosive containment
devices or protective shields to protect
equipment operators from exploding
containers.

(iii) An employee alarm system
capable of being perceived above
surrounding light and noise conditions
lall be used to signal the

commencement and completloo of
explosive waste handling activities.
(iv) Continuous communicatioas (La.,

portable radios, hand signals,
telephones, as appropnate] shall be

maintained between the employee-in-
charge of the immediate handling area
and the site safety officer or command
post until such time as the handling
operation is completed. Communication
equipment or methods that could cause
shock sensitive materials to explode
shall not be used.
(v) Drums and containers under

pressure, as evidenced by bulging or
swelling, shall not be moved until such
time as the cause for excess pressure is
determined and appropriate
containment procedures have been
implemented to protect employees from
explosive relief of the drum.
(vi) Drums and containers containing

packaged laboratory wastes shall be
considered to contain shock-sensitive or
explosive materials until they have been
characterized.
(6) Laboratory waste packs. In

addition to the requirements of
paragraph (])(5) of this section, the
following precautions shall be taken, as
a minimum, in handling laboratoiy
waste packs (lab packs):
(i) Lab packs shall be opened only

when necessary and then only by an
individual knowledgeable in the
inspection, classifrcation. and
segregation of the containers ivithin the
pack according the hazards of the
wastes.

(ii) If crystalline material is noted on
any container, the contents shall be
handled as a shock-sensitive waste until
the contents are identified.
(7) Sampling drums and containers.

Sampling of containers and drums shall
be done in accordance with a sampling
procedure which is part of the site
safety and health plan developed for
and available to employees and others
at the specific workrite.
(8) Shipping and transport (i) Drums

and coptainers shall be identified and
classified prior to packaging for
shipment

(ii) Drum or container staging areas
shall be kept to the minimiim number
necessary to safely identiiy and dassiiy
materials and prepare them for
traiuport

(iii) SUging areas shall be provided
wi^ adequate access and egress routes.
(iv) Bulking of hazardous wastes shall

be permitted only after a thorough
diaracterization of the materials has
been completed.
(9) Tank and vault procedures, (i)

Tanks and vaults containing hazardous
substances shall be handled in a manner
similar to that for drums and contamers.
taking into consideration the size of the
tank or vault

(ii) Appropriate tank or vault entry
procedures meeting paragraph

(i)(2](i)(K) of this section shall be
foUow^ whenever employees must
enter a tank or vault
(k) Decontamination. (1) A

decontamination procedure shall be
developed, communicated to employees
and implemented before any employees
or equipment may enter areas on site
where potential for ex;>osure to
hazardous substances exists.
(2) Standard operating procedures

shall be developed to minimize
employee contact with hazardous
substances or %rith equipment that has
contacted hazardous substances.
(3) Decontamination shall be

performed in areas that will fnitMmi**
the exposure of uncontaminated
employees or equipment to
umtaminated employees or equipment
(4) All employees leaving a

contaminated area shall be
appropriately decontaminated; all
clothing and equipment leaving a
contaminated area shall be
appropriately disposed of or
decontaminated.
(5) Decontamination procedures shall

be monitored by the site safety and
health officer to determine their
effectiveness. When sndi 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) Impermeable protective clothing

whi^ contacts or is likely to have
contacted hazardous substances shall
be decontaminated before being
removed by the employee.
(9) Employees w^se non-

impermeable clothing becomes wetted
with hazardous substances shall
immediately remove that dothing and
proceed to shower. The dothing gKiiil be
disposed of or decontaminated before It
is removed from the work zone.
(10) Unauthorized employees not

remove protective clothing or equipment
from change rooms.
(11) Commercial laundries or deaning

establishments that decontaminate
protective clothing or equipment shall
be informed of the potentially harmful
effects of exposures to hazardous
substances.
(12) Where the decontamiaation

procedure indicates a need for showers
and change rooms, they shall be
provided and meet the requirements of
29 CFR 1910.141.
(1) Emergency response—(1) General.

(i) An emergency response plan shall be
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developed and ifflpLemanted to handle
antidp^ed on-eita emergendet prior lo
the cooimenotment of b^rdouf waste
operations. Emaigeacy response
activities to all oUier hazerdous waste
operatioos shall follow an emergency
response plan meeting the requirements
of this section.

(ii) Elements of an emergency
response plan. The employer shall
develop an emei^ncy response plan for
on-site and off-site eourgencies which
shall addresSt as a
following:
(A) Pte-emergency planning.
(B) Personnel roles, linn of eothority.

training and communication
(Q Emergency recognition and

prtventlon.
(D) Safe distances and places of

refuge.
(El Site security and control
(F) Evacuation routes and

procedures.
(C) OecontaminatioQ.
(H) Emergency medical treatment

and first aid.
(I) Emergency alerting end response

procedures.
CD Critique of response end foQosv-

np.
(K) PPE end emergency equipment
(2) On-site einergency response^)

Training, Training for site emergency
response shall be conducted in
accordance with paragraph (e) of this
section.

(ii) Procedures for handling site
emergency incidents, (A) In addifion to
the elements for the emergency respoxise
plan required in paragraph (l){l){ii)
above, the following dements shall be
included for site emergency response
plans:
(1) Site topography, layout and

prevailing weather conditions.
(2) Procedures for reporting incidents

to local state, and federal governmental
agencies.
(B) The site emergency response plan

shall be a separate section of the Site
Safety and Health Flan.
(0) The site emergency response plan

shall be compatible and integrated with
the disaster, fire and/or emergency
response plans of lo<^ state, and
federal agendas.
(D) The site emergency response plan

shall be rehearsed regularly as part of
the overall training program for site
operations.
(E) The site emergency response plan

shall be reviewed perio^cally and. as
necessary, be amended to keep it
current with new or changing site
conditions or infonnation.
(F) An employee alarm system shafi

be installed in accordance with 29 CFR
1910.165 to notify employees of an on-

site emergency situation, to stofr work
activities if iMcessary. to lower
background noise in order to speed •
conmninicatioa, and to begin eoieigency
procedures.
(G) Based upon the infomatfon

available at time of the emergency, the
employer shall evaluate the incident and
the site response capabilities and
proceed with the eppropriate steps to
implement the oo-sita emergency
response plan.
(3) Off-site emergency response'^

Training, Training for huidling
ameigency responses involving
hazardous substances shall be
conducted on a monthly basis and shall
ba at least 24 hours annually. The
training thai! inchxde as a minfmum
recognition of hazards, selection, care,
and use of personal protective* ̂
equipment and safe operating
prooMlures to be used at the inddent
scene.

(ii) Procedures for handling off-site
emergency incidents, (A] The senior
ofiicer responding to an inddent
Involving a hazardous substance or
waste shall establish an Indkieot
Command System (ICS). All emergency .
responders and their communications
sh^ be coordinated and controlled
through the individual in of the
ICS.
(B) The individual in charge of the ICS

shall identify, to die extent possible, all
hazardous substances or conditions
present
(C) Based on the hazardous

substances snd/or conditions present .
the individual in charge of the IK shall
implement appropriate emergency
operations, and assure that the personal
protective equipment worn is .
appropriate for the hazards to be
encountered. However, personal
protective equipment ̂ 11 meet, at a
minimum, the criteria contained in 29
CFR 1910.156(e) when worn while
performing fire fighting operations
beyond the incipient stage.
(D) Self-contained breathing

apparatus shall be worn at all times
during emergency operBtxons involving
exposure to hazardous substances or
health hazards. After October 18,1988
only positive pressure self-contained
respirators shall be used.
(E) The individual in charge of the ICS

sh^ limit the number of emergency
re^nse personnel at the emergency
site to those who are actively
performing emergency operations.
However, operations in hazardous areas
shall be performed using the buddy
system in groups of two or more.
(F) Back-up personnel shall be

standing by with equipment ready to

provide assistance ocsescue. Qualified -
basic life support personnel ss e
minimum, shell also be standing by vrith
medical equipment and transportation
capability.
(G) Tha individual in charge of the ICS

shall designate a safety officer, who is
knowledgeable in fire fighting or rescue
operations and hazardous substance
handling procedures, with specific
responsibility to identify and evaluate
haurds and to provide direction with
respect to the safety of operations for
the emergency at hand.
(H) When activities are judged by the

safety ofTicer to be unsafe and/or to
invoive an imminent danger condition,
the safety officer shall have the
authority to alter, suspend, or terminate
those activities. The safety officer shall
immediately inform the individual in
charge of the ICS of any actions taken to
correct these hazards at an emergency
scene.

(Q After emergency operations have
terminated, the individual in charge of
the ICS shall implement appropriate
decontamination procedures.
(4) Hazardous materials teams

(HAZMAT). (t) Employees who are
members of the HAZMAT team,
employees designated by the employer
to ̂ ug. patch or otherwise temporarily
control or stop leaks from containers
which hold hazardous substances or
health hazards shall be given training in
accordance with paragraph (1)(3) of this
section that includes the care and use of
chemical protective clothing and
procedures to be followed when
working on leaking drums, containers,
tanks, or bulk transport vehicles.

(ii) Members of HAZMAT teams shall
receive an annual physical examination
by a licensed physician and be provided
medical surveillance as required in
paragraph (f) of this section.

(iii) Personal protective clothing and
equipment to be used by HAZMAT team
members shall meet the requirements of
paragraph (g) of this section.
(iv) Approved self-contained

compressed air breathing apparatus may
be used with approved cylinders from
other approved self-contained
compressed air breathing apparatus
provided that such cylinders are of the
same capacity and pressure rating. All
compressed air cylinders used with self-
contained breathmg apparatus shall
meet U3. Department of Transportation
and National Institute for Occupational
Safety and Health criteria.
(5) Post-emergency response

operations. Upon completion of the
emergency response, if it is determined
that it is necessary to remove hazardous
substances, health hazards and
materials contamixxated with them such
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at contaminated toil or other elemenU
of the natural environment, then tuch
operations shall meet all the
lequiremenU of paragraphs (b) through
(n) of this section.
(m) Jlluminatiott. Work areas shaR be

light^ to not less than the minimum
Ulumination intensities listed in Table
H-102.1 urhile any work is In progress:

Taoue Ulummation

iMTCNSmaS M foot-Camoiju

KM Araqi^ •! Ww M
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tar MM n ta tanne

(•a.

quMi,taMor

M foorm. dvwig

(n) Sanitation at temporary
workplaces^l) Potable water. P) An
adequate supply of potable water shall
be provided on the site.

(ii) Portable containers used to '
dispense drinking water shall be
capable of being tightly closed, and
equipped with a tap. Water shall not be
dipped from containers.

(iii) Any container used to distribute
drinking water shall be clearly marked
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 supplied, both a
sanitary container for the unused cups
and a receptacle for disposing of the
used cups shall be provided.
(2) Nonpotable wofer. (i) Outlets for

nonpotable water, such as water for
industrial or fireBghting purposes shall
be identified to indicate clearly that the
water is unsafe and is not to be used for
drinking, washing, or cooking purposes.

(ii) There shall be no cross-
connection. open or potential between a
system furnishing potable water and a
system furnishing nonpotable water.
(3) Toilets facilities, (i) Toilets shall

be provided for employees according to
Table H-102.2.

Table H-102.2.—Toujet Fachjties

Tams H-tOZ^—ToitEr Faouties—
Conllnii.d
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(ii) Under temporary field conditions,
provisions shaU be made to assure not

than one toilet facility is available.
(iii) Hazardous waste sites, not

prided with a sanitary sewer, shall be *
provided with the following toilet
facilities unless prohibited by local
codes:

(A) Privies;
(B) Chemical toilets;
(O Recirculating toilets; or
(D) Combustion toilets.
(iv) The requirements of this

paragraph for sanitation facilities shall
not apply to mobile crews having
transportation readily available to
nearby toilet facilities.

[A\ Food handling. All employees* food
service facilities and operations shall
meet the applicable laws, ordinances,
and regulations of the jurisdictions in
whidi they are located.

(5) Temporary sleeping quarters.
When temporary sleeping quarters are
provided, they shall be heated,
ventilated, and lighted.

(6) Washing facilities. The employer
shall provide adequate washing
facilities for employees engaged in
operations tvfaere hazardous substances
may be harmful to employees. Such
facilities shall be in near proximity to
the worksite, within controlled access
work zones and shall be so equipped as
to enable employees to remove
hazardous substances.

(0) Certain Operations Conducted
under the Resource Conservation and
Recovery Act of2976 (RCRA).
Employen conducting operations
spewed in paragraph (g)(2)(iii) of this
section shall:

(1) Implement a hazard
communication program meeting the
requirements of 29 CFR 1910.1200;

(2) Implement a medical surveillance
program meeting the requirements of
paragraph (!) of this section:

(3) Develop and implement a safety
and health program for employees
involved in hazardous waste operations.
The program shall be designed to
identify, evaluate and control safety and
health hazards and provide for
emergency response to their facilities for
the purpose of employee protection;

(4) Develop and implement a
decontammation procedure in
accordance with paragraph (k) of this
section, and

(5) Develop and implement a training
program for employees involved with
hazardous waste operations to enato
each employee to perform their assi^ed
duties a^ 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 annually.

(p) Start-up dotes—(1) Training and
medical provisions. Initial training and
medical surveillance as specified by
paragraph (e) and (f) of this section shall
be commenced oh the effective date of
this standard, and be fully implemented
as soon as possible but no later than
March 16,1987. Employees may
continue in their work assignments until
March 16.1987 though training and
medical examinations have not been
completed so long as all feasible
training and examinations have been
completed.

(2) Safety and health program. The
employer shall develop and implement a
safety andhealth^program as required
by paragraph (b)(\) of this section as
soon as is feasible and have it
completed and impFemented no later
than March j6.1987.

(3) Engineering controls, work
practices, and personal protective
equipment (i) The engineering controls,
work practices and personal protective
equipment required by paragraph (g)(2)
of this section shall be implement^ as
soon as feasible and implementation
shall be completed no later than March
16.1987. f

(ii) The engkMoog controls, work
practices and personal protective
equipment required by paragraph (g)(1)
of this section are existing requirements
of other OSHA standards and continues
to be required frdm the effective date of
this standard.

(4) Site safety and health plan. The
site safety and health plan quired by
paragraph (i)(2) pf this section shall be
completed as soon as feasible but no
later than February 16,1967.

(5) Certain operations conducted
under RCRA. The requirements
specified by paragraph (o) of this section
shall be instituted by March 16,1967.,

(6) Other requirements. Requirements
of this standa^ which do not have a
separate start-up date and have not
been required by other OSHA standards
shall be earned out from the effective
date of this standard.

(7) New operations. Operations,
covered by this section which are
started after March 16.1987. shall be in
compbance with this section from the
start of their operation.
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AppasdioM to 11910.12^—Hsiordoiar Waito
Opmtiom ofid EoMrnocy RotpooM

foIJowing appendices serve at
non'mondotory guidelines to assist
employees and employers in complying with
the appropriate requirements of this section.

Appoodix A Pwinnol Protodlvo Equiporat
TeftMotkods

This appendix seta forth the non-
mandatory examples of testa which may be
uaed to evuiuatc compliance with para^apha
19t0.120(gK4) (ii) and (Ui]. Other team ̂
other challenge agents may be used to
evaluate compliance.

A. Fully'Encapsulated Suit Pressure Test

1U>—Scope

1.1 This practice meaaures the ability of a
gaa tight tot^ly-encapaulating chemical
protective suit materiaL aeaina. and doaaraa
to mamtain a fixed positive preaaure. Tbe
results of this practice allow the gaa tight
integnty of a total-encapsulating chenucal
protecnve suit to be evaluated.
1.2 Resistance of the suit materials to

permeation, penetration, and degradation by
specific haxardoua substances is not
detennined by this test method.

2.a-»0esciiption of Terms

2.1 Totally-encapsulated chemical
protective suit (TEGP sait>—A full body
garment which is constructed of protective
dothing materials: covers tbe wsmuct^s torso,
hMd. arms, and legs; may cover the waarer'a
hands and feet vnth ughdy attached gloves
and boots: completely endoses the wearer by
Itself or in combination with the vrearer's
respiratory equipment gloves, and boots.

2.2 Protective dothing material^Any
material or combination of materials us^ In
an item of dothing for the purpose of
isolating parts of the body from direct contact
with a potentially hazardous liquid or
gaseous chemicals.

2.3 **C«a tight**—for the purpose of this
practice the lifted flow of a gas under
pressure from the inside of a TEC? suit to
atmosphere at a prescnbed pressure and time
interval.

2.4 **ShaU**—This term indicates a
mandatory requirement.

2.5 "Should**—This term indicates a
recommendation or that which is advised but
not required.

2.6 **May**—This term is used to state a
permissive use or an alternative method to a
speafic requirement

3i>—Summary of Practice

3.1 Hie TECP suit is visually inspected
and modified for the test. The test apparatus
IS attached to the suit to permit inflation to
the pre-test suit expansion pressure for
removal of suit wrmkles anid oeases. The
pressure is lowered to the test pressure and
monitored for three minutes. If the pressure
drop IS excessive, the TECP suit fails the tests
and IS removed from service. After leak
location and repair the test is repeated.

4 0—Required Suppbes

4.1 Source of compressed air,
4.2 Test apparatus for suit testing

including a pressure measurement device

with a sensitivity of at leesf inch water

4J Vent valve closure plugs or seeling
tape.
AA Soapy water solution and^soft brush.
O Slop watch or appropnste timing

device.

6U>—Safety Precautions

S.1 Care shall be taken to provide the
correct ptessuie safety devioes required for
the source of compressed air used,

eih—Teat Procedure

6.1 Prior to each teat tha tester shall
perform a visual inspectiooof tha suit Check
the suit for seem integrity by visuaUy
examining the seams and gently pulling on .
the sssms Ensure that all air supply lines,
fittings, visor, xippera. andvaives are secure
and show no signs of deterioration.

6wl.l Seal off tha vent vatvas along vdth
any other normal inlet or exhaust points
(such as umbilical air line fittings o^face
piece opening) with tape or otb^ appropriate
means (caps, plugs, fixture, etc.): Cm should
be exerdscd in the seating process not to
damage any of the suit components.^

6.1.2 Qose all closure assemblies.
g.U Prepare the suit for inflation by

providing an improvised connection point or
the suit for connecting an airfane. Attach the
pressure test apparatus to tbe suit to permit
suit mflation from a compres^ air source .
equipped with a pressure indicating regulator.
The 1^ tightnesa of tha pressure test
apparatus should be tast^ before and after
each test by closing off the end of the tubing
sttschcd to the suit tnd assuring s pressure
of three inches water gauge for three minutes
can be maintained. If a component is
removed for the test that component shaD be
replaced and a second lest conducted vrith
another component removed to permit a
complete tests of tbe ensemble.

6.1.4 Tbe pre-test expansion pressure (A)
tnd the suit test pressure (B) shall be
supplied by tbe suit manufacturer but in no
case iliall they be lets than: A«3 inches
water gauge and B«2 incfaas water gauge.
The ending suit pressure (C) ihall be no less
than 80% (%) of the test pressure (B); La., the
pressure drop shall not exceed 20% (Vk) of the
teat preseure (B).

6.1.5 Inflate the suit until the pressure
inside is equal to pressure **A'*« the pre-test
expansion suit pressure. Allow it least one
minute to fill out the wrinkles in the suit
Release sufficient air to reduce the suit
pressure to pressure **B**, the suit test
pressure. B^gin timing. At the end of three
mimitei, ree^ the suit pressure as pressure
"C** the ending suit pressure. Hie difference
between tlie suit test pressure end the ending
suit test pressure (B—C) shall be defined as
the suit pressure drop.

6.1.6 If the suit pressure drop is more Ihsn
20 percent (Vk) of the suit test pressure B
during the thrM minute test period, tbe suit
fails the test end shell be removed from
service.

Retest Procedure

7.1 If the euit fails the lest check for leaks
by infieting tbe euit to praMure A and
brushing or wiping the entire suit (yncfodiiig'

scem^ closuret. lens gaskets, glove-totleeve
joints, etc.) With a mild soap and water
iohitioiw Otisarve tha autl for the formetian of
soap bubbles, which is an indication of a
lealLllepair ail identified leaks.

7JZ Relest the TECP tul ee outlmed in
Test procedure 6.0.

8i>—Report

8.1 Each TECP suit teetcd by this practice
shall iuwe the iaUowiug mfocmatien
recorded.

6.1.1 Unique identification number
identifying brand name, date of purchase,
matenal of coostructMn. and unique fit
{euturei; e^^apecui hnjadimg apparatus.

8.1.2 Hw actnai valoes for test preasurea.
A. &andC shall be meded alang with the
spedik obeervatBO tmes. If thcoiidi&g
praeaurafC) s IMS Ihu aa%«f the lest
pressure (B)4heuui4ebaB he identified as
faiiiag the leaC When posaifaie. the specific
leak looatioB abaH be idesiified m the test
recofds. Reteet preeeere data shall be
recorded as an eddihenal teat

6^1.3 Tbesoeroeef Chetestapparalue
used shall be idsfUified and the aaoeilivityaf
the pressure Qsuge ihiU beecoerdad.

6.1,4 RecDnisshallbekeptforeach
pressure last even if repairs art bong made
at the test Inratinn

YisuaHy inspect all parts of (he suit to be
sure they are position^ correctly and
secured tighlty before putting the suit beck
into service. Sipectal care sh^dbe taken to
examine each exhaust valve to make sure It
is not blocked.
Care should also be exercised to assure

that the inside and qutiide of the suit is
completely dry beforeit is put into storage.

B, FuUy^Encapsuioied Suit Qualitative Leak
Test

1i>—Scope

1.1 This practice semi-qualltatively tests
gas tight totally-encapsulatmg chemic^
protective sort integnty by detecting inward
leakage of emmoma vapor. Since no
modifications are made to the suit to carry
out this test the resohs from this practice
proTide a lealistlc test for the integrity of the
entire suit.

1.2 Resistance of the suit materials to
permeation. penetratKNi. and degradation is
not detennined by this test method.

2.0—Description ofTenns

2.1 Totally encspsalatcd chemical
protective ouit {TECP suit)—A full body
gacinant which is coaitructod of protective
clothing matariaii. covers the wearer's toraa
head, aou, and lags; may cover the waarer's
hands and feet with tighUy attached gloves
and boots: coaiplately endoses the wearer by
itself or in combmation with the wearer's
respiratory gloves, and boots.

2.2 I^otectivc clothing matenal—Aay
material or combinatuui of materials used ia
an item ofclothinglar the purpose of
isolating parts of the body from direct contact
with a potentially hazardous hquid or
gaseous chemicals.
ZJ "Cos Ught" fui the pmpooe of this

practice -the iwuSed flow cf n ges noder
am the aside of e laCP sirt IB
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ahwwpkerc ml • yietufcwd ndHmt
interval

2.4 *'ShaU*'^Thit term indicetea a
mandatory raquiremant
2Ji -Should**—Tbii term indicalet a

fecommcndaUoa or thelnrhicb ia adviaedbet
not required.
2J nday"—This tarmiaiiaed loaMa

permissive use or an altemaUVe metlmd lo a
specific requiremoaL

2.7 Intrusion Coeffldeol—A number
expressing the iaval of protection prouekd by
a gas tight toully-eneapsulaliaf chemical
protecuve suit The intrusion coefliciantis
calculated by dividing the test room
challenge agent concentration by the
concentratMO of ckaQenge agent found inside
the suit The accuracy of the intrusion
coefficient is dependent on the chaUengt
agent mtmttormg methods. The larger the
intrusion coefficient the greater the protection
provided "by the TECP fuit

3.0--Suinmary of Recommended Ptactloe
3.1 The volume of ammonia adution

required to geseraie tbe lestatmoaphereia
determmed using the dinectiona ouUiaed in
4.1. Tbe auU is donned by a parson wearing
the approprute resptfatory aquipmeni
(normally a self-contamad bmthuig
apparatua) and worn mtide the eoclottd test
room. The ammonia adationls talcen by fha
suited indmdnal inu> the test room and
Murad mtoanopenplastiepaii. A two-
mmule evaporoOon penod ta abaexved befaoe
tbe test roaas concenlTBtBm ii meowad
ue«ag a high range emmoma length of etain
detector tube. When the anunoma eaacboa m
OQDoeotratwn of between 1000 and 1300 ppm.
the awted wdrndual starts a standardiaed
exeroae protoool to atreaa and flex tbe oait
After Ibis prelocal la ooBgUeted 4be 4ettTOom
cesfantration ia maaaumd agmn. The ouHtd
individosl axils the teat flooas and hts etand-
by parson iseaiiiiTi tbe amsxmia
concentfatMo biside tbe auU uaing a lose
range ammonia length of alaia detector lube
or other more eensltive ammeeie4ielecter. A
stand-by pcaon is required mabaerve Iha
test individoel during ibc test procedure, aid
the person in doniung and doflwg the TECP
suit and monitor the suit Interior. The
intrusion coeffKienl of tbe suit can be
calculated by dividing the average last area
concantxatioa by the intenorsuit
canceniration. A calonmatnc fnrhraler atrip
of bromophenol blue is placed on the inaida
of the suit face piece lens »that the tubed
individual is able to detect a color change
and know if the suit has a sigmfirant la^ If
a color change is observed the individual
should leave the test room iuuncifiately.
4.0—Required St^piiet

4.1 A supply of coacantiatcd ammonia (56
percent ammonuim hydroxide by uimghtl.
4.2 A supply cfbromopheaoiybiisi

ladicatangpaptr, sensitiira 403-40ppm .
tmaacus orgmatarouar a **nfTi imaiiff parind
if expntaca
4.3 A sujgi(yofhigh cangelOMO vdnma

percent^ and inw rsogs (5-700 ppm) dstnctor
tubes for snamonia and the oortespondtng
sampling pump. More leneRhre auiimjiila
detectors caa b« sabarisntad tor Tbe h»w nange
detector bdbea tobBprmm IbanaDaibvityaf
thiai

4.4 A yilaillc pan fPVC) atlaaal 12*:a4*;l*
andabaVpiaiplastic conlainef (PVC) wffb
tightly doa^ lid.
A3 Vohenetnc measuring device of at

least SO milUtilara in vokme with an
accura^ ofal iaaat ±1 miililitara.

Sih-Saf^fttaatimis
U CenoentiBled ammonia §8 •■cerreshre

volatila bqutdTequirmg aye. slnn. and
respiratory protection.

5.2 Since the thscsboid Unut value for
19 25 ppm. only persons wearing the

appropriale respirator protection shall be in
tte duunbcr. Normally only the person
wearing the total-encapsulating suit wRI be
Inside the chamber. A stand-by person shall
have a self-centamed breathing apparatus, or
equivdeitt breathing apparatus. avaUeUeto
cntar the teat area ahoidd the aeitcd
indlvidoai fined aesiatanca.

54 A method to monitar the iidted
individual moat bt used during tbn tasL
Visual contact is the simplest but other
methods uaing comnuinicataon devices ere
acceptable.

5.4. The teat room shall be large eooqgh to
allow the exercise protocol to be cafned out
and Wntflated to allowfor easy exhaust of
the ommonta test atmosphere after the testfi)
trecoeipleled.

54 Ind^viduab afaall be medically
screnned far tbe xae of lespiratory ywriemiua
and checked for allergtea to ammoma befofo
paitidpalinf in this test procedure.
64—Taat Prooadurt

6.14 blaaaare tbt test area to the nearest
foot and caioulate hs voiome m cobtc feet
Muhiply tbe teat area vohime by 04
miOMileracfainmoBia per cubic foot of teat
area volume to datarmme the approximate

•volume of ammnnia required to ganarate 1000
ppm In the teat area.

6.14 Measure this volume from the supply
of ooficentrated emmoma andplaeeit into a
doted ploatlccontateier.

A14 Fiact tbe Jaxscsresal high nnge
Amtmr^tw —.j f—»P ̂  ̂

dean mat 4Mn-and ioeate b near die test atoa
•niry door oo Ihnt tbe auiled individual baa
aaay access to these aupplica. *

6.U Ina noB-conUminated atmoaphnre,
open a preeealed ammonia indicator atnp
aiidfasteBoneeiid<ofthcstnptDthe tnsida
of suM faoe shield lent where <t can be seen
by the weemr.Caie shoU betaken nottn
contaminate tbe delectar part of tbe indicator
paper by laiiching it A anmll piece of
masking taps or equivalent ihould be used to
attach tim inriioator-strip to the iotarior of the
auitisfia abield.

642 IT problems are encountered with
dna lueOied of atteduiieiit t!ie indicator ataip
can be oRodied to die odtaide if die
reapbwtor toe piace being mod flurbqt the
WrsC —liag tbii facnpieoe isnwsHddn
the TBCP SOIL

64 Don the respirnloiy ja el active deiaca
normally used eotb the suiland than doe the
TECP ■ultlo'be'tested. Check tuba aura dl
openings whldi mo Intended lo be sealed
(ttppeis. ̂ frrvoi. etclne cuinplmdy aaated.
DO NOT. however, phig off ofiy venting
valves.

6.4 Step into the enclosed teat room such
as a doaet bathroom, or test booth, equipped
with an exhaust fan. No air should ba
axbauitcd from the chamber dunng the test
because this will dilute the ammonia
chaUenge concentrations.

64 Open the container with the pre-
meattirtd volume of ammonia within the
endoted lest room, and pour the liquid into
the empty plastic test pan. Wait two minutes
lo allow for adequate volatilization of the
ammonia. A amall mixing fan can be used
near the evaporation pan to increase the
evaporation rate of ammonia.

64 After two minutes a determination of
the ammonia concentration within the
chamber should be made using the high range
cdorimetric detector tube. A concentration of
1000 ppm ammonia or greater shall be
generated before the exerdses are started.

64 To lest the Integnty of the suit the
following four minute exerase protocol
should be foUoived:

64.1 Raising the arms above the head
Kvith at laatt 15 raising motions completed in
one minute.

644 Walking in place for one minute with
at least 15 raising mouons of each leg in a
one-minute perioil

644 Touching the toes urith a least 10
complete motions of the arms from above the
head to touching of the tots in a one-minute

64.4 Deep knee bends with at least 10
complete standing and squatting motiona in a
one-minute period

64 At any time during the teat should the
oolorimetric indicatmg paper change colors
the test should be stopped and section 6.10
and 6.12 initiated.

64 After completion of the test exerase,
the test area concentration should be
meaaured again using the high range
colorimetnc detector tube.

6.10 Exit the test area.
6.11 The opening created by the suit

zipper or other appropriate suit penetration
should be used to determine the ammonia
concentration in the suit with the low range
length of stam detector tube or other
ammonia monitor. The internal TECP suit air
should be sampled far enough from the
enclosed test ares to prevent a false
ammonia reading.

6.12 After completion of the measurement
of the suit mtenor ammoma concentration
the test is concluded and the suit Is doffed
and the respirator removed.

6.13 The ventilating fan for the test room
should be turned on and allowed to nm for
enough time to remove the ammonia gas.

6.14 Any detectable ammonia in the suit
interior (5 ppm NHs or more for the length of
stain detector tube) indicates the suit fails the
lest When other ammonia deteaors are
used, a lower level of detection la poaaible
and it should be specified at the past fail
cnleria.

6.15 By following this practice an
Inlrualon coefficient of approximately 200 or
more can be measured with the suit in a
completely oparational condition.
7.0—Retest Procedurea

7.1 If the suit fails this test check for leakfi
by foUowing the pressure test in test A
above.
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t.0—Rtport'

1.1 Each gat tight lotally-encaptulaHiig
chcmicafprotectiva auit latlad by this
prtctica ahall hava the foUot^ InfomiaUon
rtcofdad.

a.1.1 Uniqiie Identification number
Identifying brand name, date of pufchaie.
matenat of oonttnietion, and unique toil
fcaiuret; e^ apedai braathing apparatut.
•.1^ Cenerul detcription of teit room

used for test
8.U Brand name and purchate date of

emmonia detector ttript.
t.1.4 Brand name, templing range, and

expiration date of the length of ttaia
ammonia detector tubes. The brand name
and model of the templing pump thouid alto
be recorded. If another type of ammonia
detector it uted. it thouid be identified along
with itt minimum detection limit for
ammonia.

a.1.5 Actual teat retulU thall litt the two
teat area concentrationt. their average, the
interior tuit concentration, and the calculated
intrusion coeffidenL Retett daU shall be
recorded at an additional test

The evaluation of the data thaU be
specified at **tuit patted^ or "suit failed** and
the date of the test Any detectable ammonia
(5 ppm or greater for the length of stain
detector tube) in the tuit interior indicates the
tuit fails this.test When other ammonia
detectors are used, a lower level of detectioo
it possible and it should be specified at the
pass (ail cnleha.

Visually inspect all parts of the suit to be
sure they are position^ correctly and
secured tightly before putting the suit back
into service. Special care should be taken to
examine each exhaust valve to make sure it
it not blocked.
Care should also be exercised to assure

that the inside and outside of the suit it
completely dry before it it put into storage.

Appendix B—Ceneral Description and
Discussion of the Levels of Protectioo and
Protective Gear

This appendix sets forth infomation about
personal protective equipment (PPE)
protection levels which may be uted to assist
employers in complying with the PPE
requirements of this se^on.
As required by the standard. PPE most be

selected %vhich urill protect employees from'
the specific hasards which they are likely to
encounter dunng their work on-sita.

Selection of the appropnate PPE is a
complex process which most take into
consideration a variety of factors. Key factors
involved in this process are identification of
the hazards, or suspected hazards, their
routes of potential hazard to employees
(inhalation, skin absorption. ing^Uon. and
eye or skin contact), and the performance of
the pre moteno/s (e d seams) in providing a
barrier to these hazards. The ajBount of
protection provided by PPE is material-
hazard specific. That is. protective equipment
materials will protect w^ against some
hazardous substances amLpoorly. or not at
all. aggixyt other^.ln m^y iutances.

psetcctiaa-equipment materials cexmoljie
found which wHl provjda continuous
protectioo from the particular hazardous
•ubstanca. In those eases (he breakttiroagh
time of the protective material should txcaed
the work durations, or the exposure eftar
breekthrough most not pose e hazardous
leveL
Other factors in this selection process to be

considered art matching the PPE to the
employtc't work requiremtnta and Uak-
specific condlttofia. The durability of PPE
materials, such as tear strength mi seem
strength, in reletion to the employee's tasks
must be considered. The effet^ of-PPE in
reietioa to heat atresa and Uak duration art a
factor in aakctingaad using PP& In some
eases layers of pre may be neoesaery to
provide sufficient protection, w to protect
expensive Pre inner germents. suits or
equipmenL
The more that is known about the hazards

at the site, the easier the fob of PPE selection
becomes. As more infonnetion about the
hazards and conditions at the slid becomes
evsilsble, the site supervisor can make
dedsione to up-grede or down-grade the level
of pre protection to match the tasks at band
The following ere fuidelinea which an

employer can use to begin the selection of the
appropriate PPE. At noted above, the site
information may suggeat tha nac of
combinationa of PPE aalaeted from tha .
different protection levela (Le.. A. B. C or D)
as being more suitable to thehazerda of the *
work. It should be cautioned that the listing
below does not fully addressthe performance
of the specific PPT meteiial in rel^on to the
specific hazards at the |cdi site, and that PPE
selection, eveluedon end re-selection is an
ongoing process until sufficient infonnetion
about the bezards and PPE performanca la
obtained

Part A. Personal protective equipment has
been divided into four cetegories based on
the degree of protection afiorded end ere as
follows (See Pert B of this appendix for
further expianetion of Levels A. B. C end D
hazards):
L love/A—To be sheeted when the

greatest level of skin, respiratciy. and eya
protection is required
Level A equipment used as appropriate
1. Pressure-demand full fecc-piece self-

contamed breathing apparatus (SCBA). or
pressure-demand supplied etr respiretor with
escape SCBA. approved by the Nsdonel
Institute for Ociwpetionel Safety end Health
(NIOSH).

2. Totafiy-encepsuletifig cbemicel-
protective suit
3. Coverells.*
4. Long underwear.*
6. Glovet. outer, chemical-reeistent
6. Gloves, inner, chemical-retistent
7. Boots, chemical-retistent steel toe end

shank.
A. Hard hat (under suit)*
9. Disposable protective suit gloves end

boots (Depending on suit constniction. may'
be worn over totelly-encapsulating suit).
la T%vo-wey radios (worn inside *

encepsulfUpg euit). /
*OptlonaL as eppUceble.

n. Levf^V^The hfgbea! fovel eC rnytcdtacp
protection H neoeesery bet ■ teeser teiel ef
skin I
Levri B equtpments urod as appropriate
1.?rBSsure-demandfuD-facapiece salT-

contained breathing apparatus (SCBAk or
pressure-deroend supplied air respirator svtfii
escape SCBA (NIOSH approved).
2. Hooded diamical-rastttairt dotking

(overefis and loDg-fieeved facket covanSi;
one or two-piece dwedcal-sptaah suit
disposdrie cbeimcel-teeistant ovaraRs).
X OoveraSs*. ^
4. Gloves, ̂eter. dhemiCBl'eaeletent
5. Gfovea. innef. dMnScat-roeietBat
B. Boots. naief.iJnimital lesiflHeteeltee

and shank.
7. BeoC-oovun. oa((

(dispoeabfo)*.
XHanihnL
9. Two-way radios (worn inside

*OptioBaLns sppttrahfo
n. LmefC—The uuwmwti Bllsa(t) and

type(s)of«iifberne e«baUncefS)is karonn
and 4

Level C eqe^pment need i
I. TUB-fece or hatf-mesk. air piufiyiug.

canlsterequipped ragptraton (NIOSH
approvtdJ. ^
X Hooded diemical^rosistsnl liufLLc^

(ovaiatlsi twT^pieoe diemicd-ffriash stit;
dxspuiaUe chemlcal-'i eiistant ovesdfo).
XCovermfis*.
CGIovei, outer, diemicel-resistet
8. doves, tnper. Jieuiical-feilstaiit
9. Boots foulei). dienBca^ieilsiaut oted toe

andeiieidc*.
7. Pwri-oovera. outer. UitaikaltLsistent

(disposaWe)*-
a. Hard hat
9. Eroape muUlc*
10L IWo-Moy Tudiea (wucn under emmMt

pretedHve Uslhig).
II. Face shield*

•Opfionai us eppBcAflc.
IV. LereJ D—work unifocm affording

minimal protection: used for nuisance
contaniination only.

Level D equipment used as eppeppriale
1. Coveralls.
XClovss*
X Booti/dioei, liieudLal-reslstmt sleet toe

and shank.
4. Boots, outer, chemlcsl-resiutani

(ifiiposabter-
X Safety glasses or chemical splash

goggles*.
X Herd hat.
7. Escape mask*.
X Face shield*.

*OpfiimaL as qppflcable.
Alts The types olbezards for which

levels A. B, C and D protection ere
appropriate are deeoobed below:
£Xeve/A—Level Aprolectinaihoidi be

1. The hazardous stibslsiBehasbeen
identffied jequini the highnst level af
protection Tor sidn. eyes, end fhc ttMpinHotj
system based on either the meesured
potential for) high oooceribathm of
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OCCUPATIONAL SAFETY & HEALTH REPORTER

ft. Prmpantion of a Site Safoty Plan, Field
Standard Operating Procedorcft (FS.O.P.) 9;
US. Environmental Protection Agency, OfOiot
of Emergency and Remedial Reaponae,
Hazardoua Reaponae Support Diviaton, April
198S.

9. Standard Operating Safety Guidelines:
U S. Environmental Protection Agency, Office
of Emergency and Remedial Reaponae.
Haxardoua Reaponae Support Diviaion.
EnvironmenUl Reaponae Team; November
1964.

la OceupaUanal Safety ami Health
Guidance Manual far Haxardaus Waste Site
Acuvtttes, National Inatitute for
Occupational Safety and Health (NIOSH),

Occttpationel Safety and Health
Adminifltration (OSHA). US. Coaat Guard
(USCG). and Environmental Protection
Agency (EPAh October 1965.
IL Protecting Health and Safety at

Haxardaus Waste Sites: An Overview, US,
Environmental Protection Agency. EPA/ft2S/
M9/006; September 196S.
12. Haxardaus Waste Sites ami Haxardaus

Substance Emergencies, NIOSH Worker
Bulletin. US. Department at Health and
Human Servicea. Public Health Service.
Centeia for Diaeaae Control National
Inatitute for Occupational Safety and Health;
December 1982.

13. Perwonal Protective Equipment for
Haxardaus Materials incidents: A Selection
Guide: US. Department of Health and Human
Servicea. Public Health Service. Centera for
Diaeaae Control National Inatitute for
Occupational Safety and Health: October

lA, Fire Service Emergency Management
HandbooK Federal Emergency Management
Agency. Waahington. DC January 1985.
tS Emergency Response Guidebook, US.

Department of Tranaportatioa. Waahington,
DC 1983.

(FR Doc. 80-28471 Filed 12-10-86; 12S7 am]

(
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CONFERENCES SCHEDULED

Jan. 8.1987 ̂  Workshop on Risk Assessment, Arlington,
Va. (EInviron Corp.. 1000 Potomac St N.W., Washington,
D.C. 20007; (800) ENVIRON or (202) 337-7444).

. 2-4 — ISth Annual Professorial Development Con
fer vuce. College Station, Texas (Joe Machac, Metropolitan
Transit Authority. 500 Jefferson. P.O. Box 61429, Houston,
Texas 77208-1429; (713) 739-4947).

Feb. 13-20 — 36th Annual Industrial Ventilation Confer
ence, E^t Lansing, Mich. (Myrtle Jones, Michigan State
University. 46 Kellogg Center. East Lansing. Mich. 48824;
(517) 353-9407).

Feb. 24-25 -* Third Annual Asbestos Design A Manage
ment of the Asbestos Abatement Project Conference, Dallas,
Texas (Kim Heck. Director of Education, Hall-Kimbrell
EducaUonal Services Inc., 4840 W. ISth SL, Lawrence, Kan.
66046; (800) 445-0682).

Feb. 28-Marcfa 7 — Symposium on Toxicology and Toxic
Torts, Breckenridge. Colo. (Richard J. Hayes, Executive
Director. 20 N. Wacker Drive, Suite 3100. Chicago. 111. 60606;
(312) 368-1494).

March 3-4 — 34th Annual Western Safety (Congress A
Elxhibition. Anaheim, (^alif. (John P. Maxwell. Omgress
Director. 616 S. Westmorela^ Ave., Los Angeles, C^alif.
90005; (213) 385-6461).

March 3-4 ̂  Amencan Conference on Chemical Label
ing, Crystal City. Va. (ACCL, Suite 1000, 1155 Connecticut
Ave. N W., Washington. D.C 20036; (202) 457-9500).

.March 16-20 — Deep South Occupational Health and
Safety Institute, New Orleans, La. (Donna Tracy, School of
Public Health, University of Alabama at Birmingham, Uni-
ve • Sution, Birmingham. Ala. 35294; (205) 934-7032).

ch 20-21 — Eighth Annual Update in Occupational
Medicine, St Paul, Minn. (Ruth K. Mclntyre, Midwest Cen
ter for Occupational Health and Safety, St Paul-Ramsey
Medical Center, 640 Jackson Street,'St Paul. Mum. 55101;
5612) 221-3992).

March 23-25 — Texas Safety Association Annual Confer
ence and Exposition, Houston, Texas (Texas Safety Associ
ation, Attn: Conference Coordinator, P.O. Box 9345, Austin,
Texas 78766; (SllQ 343-6525).

March 23-26 — Lasers in Manufacturing: S.P:O.T. '87
Conference and Exhibits, Los Angeles, Calif. (Kathleen War
ren, Technical Activities Dept. Society of Manufacturing
Engineers. One SME Drive, P.O. Box 930, Dearborn. Mich.
48121; (313) 271-1500, ext 376).

March 25 — American Standards Institute Conference on
Indus^ Self-Regulation, Arlington, Va. (Cindy Swanteck,
American National Standards Institute Inc., 1430 Broadway,
New York, N.Y. 10018; (212) 642-4922).

March 30-April 3 — 29th Annual Industrial Ventilation
Conference, Raleigh, N.C (C:onnie McElroy or Nancy Taps-
cotL Div. for Lifelong Education, N.C. State University, Box
7401, Raleigh, N.C. 27695-7401; (919) 737-2261).

April 2-3 — 16th Annual New Hampshire Safety Confer
ence and Exhibition, Waterville Valley. N.H. (New Hamp
shire Safety Council Inc., 76 S. SUte St, P.O. Box 1382,
Concord, N.H. 03301-1382; (603) 228-1401).

April 7-9 — Second Buffalo Tool A Manufacturing Engi
neering Conference A Exposition, Buffalo. N.Y. (Public Re
lations Dept., Society of Manufacturmg Engineers. One SME
Drive, P.O. Box 930, Dearborn, Mich. 48121; (313) 271-0777).

April 21-22 — 57th Annual Michigan Safety Conference,
Lansing, Mich. (Michigan Safety Conference, 3338 Christine
Dnve, Lansing, Mich. 48911; (517) 882-3225).

April 25-May 1 — American Occupational Health Confer
ence. Philadelphia, Pa. (Amencan Occupational Medical
Assn., 2340 S. Arlington Heights Road. Arlington Heights, 111.
60005; (312) 228-6850).

April 26-30 — 17th International Symposium and Exhibi
tion on Industrial Robots. Chicago. 111. (RI/SME Public
Relations, One SME Drive, P.O Box 930, Dearborn, Mich.
48121. (313) 271-0777)

12-2^-86 OccupatKXWi Safaty & Haalth Roportar
nnoA.^^7m«'«r.. ca



APPENDIX E
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STae'ieX

January 27. 1986

AVCO LYCOMING
550 South Main Street
Stratford, CT
USA

06ii97

Attention: Ms. Donna Ashford

Please 1 L /"epresentative sample from your facility.
r.nn! the code, the cost for treatment per U cwnne and drum, and the procedures requested you follow when
coming to the Blainville Treatment Center.

Ve would like to take this opportunity to thank vou for v->ijr
co-operation and trust you have shown m us! W^ at Stablex
Canada Inc.. hope that our personnel and facility Tan be of
service to you in the very near future. ^

tl^°ciu i^s! additional information, please feel free
Yours truly.

William M. Hartman
Regional Marketing and Sales Manager

WMH/cp



SUbleX

INTRODUCTION: to our representative's visit with
your facility, it was mutually

Pursuant
you at

agreed that samples of your waste would
be taken and forwarded to the Stablex
laboratory in Blainville, Quebec.

OBJECTIVE: Analyze the . waste products from your
facility, to determine composition and
evaluate compatibility with Stablex's
"Sealosafe" process. Assuming wastes are
compatible, a treatment and disposal cost
will be proposed.

SUMMARY:

Description

It has been determined that:

A) the wastes you have submitted to Stablex
Canada Inc. are compatible with
Stablex*s "Sealosafe" process.

B) the treated wastes that have been
formulated into Stablex material will
meet the requirements prescribed by our
operating permit (permit number DD60001).

C) the cost per metric tonne or drum for
the treatment and disposal of your waste
is:

Stablex Code Price

Alkalyne chrome XBSKAVCS06 S98.00 US / US Tonne



SUeiiX

~ Your wastes have been coded for ease of
tdentificatton and control procedures at
the Stablex Treatment Center in Blain-
ville. Please reference the appropriate
code in any correspondence with Stablex
Canada Inc.

- Terms are net 30 days.

~ Stablex Canada Inc. will ^uote a price
with transportation included upon request,

- Your waste will be subjected to a finger
print analysis on arrival at the Stablex
Blainville Treatment Center. The finger
print analysis will be compared with the
waste characterization control sample
which was coded.

- This procedure is performed at no extra
cost to you providing the shipment
corresponds to the coded samples. You
will be notified by our order desk if the
shipment is off-spec (analysis does not
conform with waste characterization
testing) but is compatible with the
"Sealosafe" process. The waste will be
accepted once we have received approval
from your company for any additional
charges. There may be an additional
charge of $200.00 (Canadian Funds) for
off-spec shipments.

- You will receive copies of 'the weight
scale ticket for the vehicle transporting
your wastes and fingerprint analysis of
wastes accepted for processing.



STabl£](

CONCLUSION: STABLEX CANADA INC. offers you a
guaranteed, secure, convenient dnd
Government approved service to treat and
dispose of inorganic wastes from your
facility. '

STABLEX CANADA INC. will accept full
responsibility and liability to treat and
dispose of your waste once it has been
accepted at Stablex's Treatment Center
located in Blainville, Quebec.

We trust that this proposal meets with your
approval and will lead to a long and
growing business relationship between our
respective companies.

STABLEX CANADA INC. treats and disposes
of said wastes in accordance with the
Quebec Quality Act and the regulation
respecting liquid waste disposal.

STABLEX CANADA INC.



SUGGESTED PROCEDURPS

f  hauler with the required permits
"" help wlth ̂ rTn^portation arrangements to Blainville. irans

** Stablex Canada Inc

- Waste description and code;

Quantity in gallons or metric tons to
be shipped;

• Purchase order number;

- Desired shipping date;

• Waste hauler selected

3. The Stablex Order Desk will confirm details.

feaer! accordance with the attached form

i^ntlnt",kn* a 30 day prior notification of yourintention to ship a waste to Canada. Transport Canada &
Canada each requires 60 day prior notifi-

cali^dar year" shipments for the given



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON. D.C. 20460

HAR 26 1967
orricc OF

iD

X

/

%  '' .

V.

John Fleming
Avco Lycoffiing Textron
550 South Main Street

Stratford, CT 06497

Dear Mr. Fleming:

This is to acknowledge receipt of your notice dated
February 4, 1987 of intent to export hazardous waste to Canada
as required by Section 262.53 of the Resource Conservation and
Recovery Act (RCRA). In accordance with the U.S.-Canada bilateral
agreement on the transboundary movement of hazardous waste,
the U.S. Environmental Protection Agency (EPA) has forwarded
your notice to the Government of Canada.

Under terms of the Agreement, Canada has 30 days from the
date of receipt to object to the terms of your notice. Since
we have received no objection from Canada during that time,
this letter constitutes the EPA Acknowledgment of Consent for
the export of hazardous waste as specified in your notice. Thus,
shipments can be made to Stablex Canada, Inc., for 1987.

Please be advised that a copy of this letter must be attached
the the manifest which accompanies each shipment and that if
major terms of the notice should change, renotification will be
necessary.

Sincerely,

International Mnivities Specialist



notification letter TO;

Director General
Director of the Waste Management Branch
Environmental Protection Program Directorate
Environmental Protection Service
Environment Canada
Ottawa, Ontario ■*
KIA ICS

your office that; 80«>«, I am writing to inform

COMPANY/GENERATOR'S NAME: .
facility NAME:

ADDRESS:

INTENDS TO SHIP/TRAKCPnoT.

General description of waste/shipping name:
UN ID number, State ID number.
Transport of Dangerous Goods Act Number:
DOT Number:

ssification code Canadian
Federal Regulation:

Packing group, Canadian
Federal Regulation:

intended to ship for a
calendar year;

(metric tonnes)
Stablex Code:

TO: STABLEX CANADA INC.
P.O. Box 420
760 Boulevard Industrial
Blainville, Quebec
J7E 4J7

The first shipment is scheduled for:
(date)

-aste^sTt^^^^^t c^"nd.^'V^^^^^ shipments of the above
«idc"ig„^"" «J"«tions regarding subject notification to the

company/generator * S REPRES ENTAT1 VE :

* Date must be 60 days prior to first shipment.



J  Date:

Notification letter to EPA

Ms. Wendy Grieder
USEPA

Office of International Activities

^01 M. Street S.W.

Washington. D.C.
20^60
Mail Drop A 106

Dear Ms. Grieder:

In compliance with AO C.F.R. Section 262.50 plus amendments, I am
writing to inform your office that:

COMPANY/GENERATOR'S NAME:

FACILITY NAME:

ADDRESS:

BUSINESS PHONE:

intends to transport

(general description of waste (s) in tonnes)

and

(EPA WASTE I.D. #) (DOT Jf)

TO: STABLEX CANADA INC.

Inorganic Waste Treatment Center
760 Boul. Industriel
P.O. Box ^20

Sie-Therese-de-Blainville, Quebec
CANADA

J7E AJ7

The first shipment is scheduled for

(date *)

It IS understood that this notification will cover shipment of the above
waste (s) through calendar year 1986.

Please direct any comments or questions regarding subject notification to
the undersigned.

COMPANY/GENERATOR'S REPRESENTATIVE:

(Signature - Printed Name)

* Date must be at least one morrh prior to first shipment.



Director General
TRANSPORT OF DANGEROUS GOODS
Transport Canada
3rd Floor, Tower B
Place d'Youvllle
Ottawa, Ontario
KIA 0N3

Attention: Mr. Duncan Ellison

r*your office that: gerous goods, 1 am writing to inform

COMPANY/GENERATOR'S NAME:

facility NAME:

ADDRESS:

INTENDS TO SHIP/TRANSPORT;

General description of waste/shipping name:
UN ID number. State ID number.
Transport of Dangerous Goods Act Number
DOT Number:

Classification code Canadian
federal Regulation:

Packing group, Canadian
Federal Regulation:

Quantity intended to ship for a
calendar year:

(metric tonnes)
Scablex Code:

TO: STABLEX CANADA INC.
P.O. Box &20
760 Boulevard Industrial
Blainville, Quebec
J7E 4J7

The first shipment is scheduled for:

(dace)

"•see (s) through caIenda\*'7ear''l986!*"*"' the above

COMPANY/GENERATOR'S REPRESENTATIVE:

* Date must be 60 days prior to first shipment.



APPENDIX F

NOT APPLICABLE
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APPENDIX G

Landfill Cap References and Manufacturer's Specifications
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REFERENCES

1. Landfill Runoff:

Schcoeder/ Paul R. f August 1983. Hydroloqic Evaluation of
Landfill Performance, HELP Version 1. USAE Waterways
Experiment Station, Vicksburg/ MS 39180.

2. Slope Stability Analyses:
GEOCOMP Corp., 1984. GEOSCOPE, Version 2.0. GEOCOMP Corp.,

Concord, MA 01745

METCALF ft EDDY
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Gundle Lining Systems Inc
I  ;

6UN0UNE HD is a high quality formulation of High Density Polyethylene containing approximately
97.5% polymer and 2.5% of cartxm black, anti-oxidants and heat stabilizers. The product was designed
speaficaliy for exposed conditions. It contains no additives or filters which can leach out and cause
deterioration over time.

GUNDLINE' HD SPECIFICATIONS'

20 mil 30 mil 40 mil 60 mil 80 mil 100 mil
(0.5 mm) (0.75 mm) (lOmm) (1.5 mm) (2.0 mm) (2.5 mm)

Density (g^cc) (Minimum) ASTMD1505 0.94 0.94 0.94 0.94 0.94 0.94

Melt Flow Index ASTMDI238 0.3 0.3 0.3 0.3 0.3 0.3

(g/10 mia) Condition E (190X, 2.16 kg.)

Minimum Tensile Properties ASTMDSaSTypeiV
(Each direction) Dumb-bell at 2 ipm.

1. Tensile Strength at Break 80 120 160 240 320 400

(Pounds/inch width)

2. Tensile Strengtti at Yield 50 70 95 140 190 240

(Pounds/inch width)

3. Elongation at Break (Percent) 700 700 700 700 700 700

4. Elongation at Yield (Percent) . 13 13 13 13 13 13

5. Modulus of Elasticity ASTMD882 110,000 110,000 110,000 110,000 110,000 110,000

(Pounds/square inch) •

Tear Resistance Initiation (lbs Mm.) ASTMDl004DieC 15 22 30 45 60 75

Low Temperature/ Bnttleness ASTM D746 Procedure B -112T -iirF -112*F -112"F -112'F -112'F

Dimenstonal Stat>ility ASTMD1204 ^2 ±2 ±2 ±2 ±2 ±2-

(Each direction, % change max.) 21ZT1hr.

Volatite Loss (Max. %) ASTM D1203 Method A 0.1 0.1 0.1 0.1 0.1 0.1

Resistance to Soil Bunal ASTM D3083 using
(Maximum percent change ASTMD6381ypelV
m original value) Dumb-bell at 2 ipm.

Tensile Strength at Break and Yield %Change ±5 ±5 ±5 ±5 ±5 ±5

Elongation at Break and Yield % Change ±10 ±10 ±10 ±10 ±10 ±10

Ozone Resistance ASTMD1149 7days No No hto No No No

lOOpphm, 104*F cracks cracks cracks cracks cracks cracks

Magnification 7x 7x 7x 7x 7x 7x

Environmental Stress Crack ASTMD1693 1500 1500 1500 1500 1500 1500

(Minimum hours) Condition C(10Cn:)

Puncture Resistance (Pounds) FTMS101B 85 135 175 270 350 440

Method 2031

Water Absorption (Max. %Wt. change) ASTMD570 0.1 0.1 0.1 0.1 0.1 0.1

Hydrostatic Resistance ASTMD751 Method A 160 240 315 490 650 810

(Pounds/square inch) Procedure!

Coefficient of Linear Thermal Expansion ASTMD696 1.2 1.2 1.2 1.2 1.2 1.2

10^^^)fsiominal
Moisture Vapor Transmission ASTME96 0.06 0.05 0.04 0.03 0.02 0.01

(g/m»day)

Thermal Stability ASTMD3895 2000 2000 2000 2000 2000 2000

Oxidative Induction Time (GIT) 130*0.800 psiO,

(minutes, minimum)



Fabric Properties

Fabric Property 500X Unit Test Method
Typical
Values'^'

Resistance to
Installation Damage

Grab Tensile Strength lb ASTM D-1682-64 200

Grab Tensile Elongation % ASTM D-1682-64 30 (max)

Burst Strength psi ASTM D-3786-80a'« 400

Trapezoid Tear Strength lb ASTM D-1117-80 115

Puncture Resistance lb ASTM D-3787-80'® 85

Fabric Property 600X Unit Test Method
Typical
Values'"

Resistance to
Installation Damage

Grab Tensile Strength lb ASTM D-1682-64 300

Grab Tensile Elongation % ASTM D-1682-64 35 (max)

Burst Strength psi ASTM D-3786-80a'» >600

Trapezoid Tear Strength lb ASTM D-1117-80 120

1 Puncture Resistance lb ASTM D-3787-80'» 130
O

*The values listed are average values Contact the Mirafi Technical Departnnent for minimum certifiable values

'Diaphragm Bursting Tester

^Tension Testing Machine with nng clamp, steel ball replaced with a Me-inch diameter solid steel cylinder (with hemispherical tip) centered
within the ring clamp

IRAFriNC
To the best of our knowledge the information contained herem is accurate However Mirafi Inc cannot assume any liability whatsoever tor the accu
racy or comoieteness thereof Final determination of the suitability of any information or material for trie use contemplated of its manner of use and
whetrier the suggested use infringes any patents is the sole responsibility of the user

A member cl ibe DOMINION TEX7A£ group Mirafi* is a trademark owned by Mirafi Inc £.1984 Mirafi Inc

Mirafi inc PO box 240967/CHARLOTTE, N C 28224/C704) 523-7477 or (800) 438-1855/TELEX 216903 MRFI

2MP.3
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