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1.0. INTRODUCTION J

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 miscellaheous 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 requlated 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 o
HSWA required that all land disposal facilities either cease
operation or submit a complete Part B permit application by
November 8, 1985. 1In 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 modigied 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 sutface_impoundments
at Avco, which will be closed in a manner set forth in the
interim status facility perforﬁance 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
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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 aczordance 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
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 Efflueht 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.
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2)

3)

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.

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 ch?omi;m and for total leachable cyanide by a
sodium hydroxide leach test. Sectiop 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 anaiyzed
compound is above that compound standard, further
excavation will be necessary. This excavate and
sampling procedure will proceed until the analytic
reéults 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.

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.
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5)

6)

7)

8)

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 permitteé hazardous waste

facility.

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.

The open excavations remaining after sludge and soil
rermoval will be backfilled with native soil and a
landfill cap will be constructed (see Secticen 4I of this

document).
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
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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.
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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 (¢) 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 puﬁpable wastewater in the equalization lagoon
will be transferred to the treatment system. After these liguids
have been pumped to the treatmenF 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.
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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
excavated material will be dewatered prior to off-site
shipment. It has been estimated that the volume of sludge is
6,570 cubic yards. 1If it is assumed that the sludge contains 20%
solids and will be dewatered to 40-45% sglids, 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 Qeek from each
filter press. Based on a 1l0-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.
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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. 1In 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 éfeatment 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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WASTE CHARACTERISTIC AND DAILY DISCHARGE VOLUMES

N N
TABLE 3.1.
Waste
Impoundment Description

U.S. EPA
Hazardos Waste

Daily Discharge
to Impoundment

Equalization Lagoon

Sludge Lagoons

Spent cyanide plating
bath solutions from
electroplating operations

Spent stripping and
cleaning bath solutions
from electroplating
operations where cyanides
are used

Waste streams that exhibit
the EP Toxicity
characteristics for
cadmium and chromium

Waste water treatment
sludges from electroplating

F007

F009

D006 & DOO7

F006

1600 gal/day
(F0O07 and
F009)

77,500 gal/day

7,700 lbs/day
(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.
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TABLE 3.3.

'SUMMARY OF SLUDGE SAMPLING RESULTS
SAMPLES OBTAINED 3/12/86

Test

Results
Filtrate Samples

East Lagoon

Middle Lagoon West Lagoon

Equalization Lagoon

Amen. Cyanide
Total Cyanide
Total Chrome

Hex. Chrome

Dried Solids

Total Cyanide

NDL. 05 NDL. 05 .05 .18 mg/1
NDL. 05 .05 .08 .25 mg/1
.20 .39 1.34 6.90 mg/1
NDL.O1 NDL.0O1 NDL.O1 5.80 mg/1
Filter Cake Samples
47.3 49.1 41.3 32.7%
188 128 '190 252 ppm




4.0. SURFACE IMPOUNDMENTS

Introduction

This section presénts 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 pfocedures 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

Follgwing 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 slur:cy the

sludge. One of the more common techniques is to use a
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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
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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
tredtment plants equalizati;n tank. Each'filéer 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 '
OperatiEns which is contained in Appendix D. Figure 4.1 shows a
probable schematic of the sludge removal and dewatering equipment

and processes.

METCALF & EDDY



AQG3 @ 47VIOLiInN

TRUCK

FIGURE 4-1. SCHEMATIC OF SLUDGE AND SOIL REMOVAL

EUMP S1UDGE HoLoin | _PUMP_o e N/
TANK PUMP
PUMP FILTRATE ® CONVEYOR
TO EQUALIZATION OR
TANK TRUCK
EXCAVATE
OR
CONC. ROLL -
PUMP FILTRATE ~¢—— STORAGE OFF
TO EQUALIZATION PAD BOXES
TANK ‘
OFF - SITE OFF - SITE
SHIPMENT SHIPMENT
CONCRETE
o sTorage |.OFf -SITE
. PAD SHIPMENT
OR
L ol ooFs  |oFEsITE
BOXES SHIPMENT
®



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 assuméd
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. yé.
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
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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 wallg 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 gnsaturated 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. 1In 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,
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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.1l.
Detection limits for all anélyses 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 FOR CONFIRMATION
SOIL SAMPLING

Analysis Method

Aromatic Volatile Organics Method 5030/8020(1)

Halogenated Volatile Organics Method 5030/8010(1)

Total Leachate Cyanide Insoluble ?g?anic
extraction
Cyan%g? distillation Methecd
9019

EP Toxicity Test Extraction Method 1310(1)

(including hexavalent

chromium)

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

2. Standard Methods for the Evaluation of Water and Wastewater,
l6th Edition, p. 329, Cyanide in Solid Waste, b. Insoluble
Cyanide. T

AN

N

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
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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 trénsfer 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 approximate;y 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
soll 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.
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F. Temporary Storage of Sludge, 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, S5 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 tain}ail 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
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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 contamiﬁated 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

A

262.20 (a) except that:

. The name, address, and EPA identification number of the
foreign consignee will be used instead of the designate
facility;

4-14
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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 acceoted 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. 1I1 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
identifieéxin 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 regquired to remove any personal
protective equipment, deemed necessary for the project, in such a
manner s$o0 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 stgtus 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 standards, Avco proposes-the following final cover

design and site restoration:

After all contaminated materials have been removed from the
lagoon area, 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 draiﬁgge 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 £ill to the elevations

METCALF & EDDY



| FUEL
\ | STORAGE

BUILDING NO 5

BITUMINOUS

CONCRETE

|
! '|
l!‘ NEW CONSTRUCTION {
I
!
1

J— Ry —— A
YTy YT IV YO i it
\ e
BUILDING 2
NO.18
) ‘l i iriarhrriiiike
4 k T
| elasssbasesedlih < Y
M EXISTING PUMP STATION
®

TO BE REMOVED

12°VEGETATED
DRAINAGE
CHANNEL —

FINAL COVER

g0 WO

%
r4
¥
o

)
\ 2
A
5]
T

\

Note: Final cover elevations, directions of slope, and locations of dvamage channels
are conceptual only and may be changed in final desin

12° VEGETATED
DRAINAGE
CHANNEL

e —

0 50
SCALE IN FEET
SCALE: 1" = 50

FIGURFE 4-2. FLAN VIEW FINAL CAP

1-19

METCALF 8 €DOY



]
21 ‘2
r! i
[ \ EXISTING PERIMETER
'I “(/-— EARTH BERM
]

DRAINAGE
CHANNEL

CONCRETE
SAND

\ < PROPOSED LIMITS
\ OF EXCAVATION

v

GRANULAR BACKFILL

[~ e ———
—_—

POLYETHYLENE /
GEOMEMBRANE /

DEPTH VARIES

—

0 50

Mote Thisis a concepual cepictior Husteabng thae gy il de sign of the cover

which could change during final desian

ORIGINAL
GROUND
SURFACE

100

HGERE 4 3 TYPICAL SECITON FINAL COVER

METLALS 8 00Y



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 damage. 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”3 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 1lift 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. Finally, the
drainage layer has been designed to minimize head on and flow to
the impermeable layer. Some suggested design methods for
cémputing 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 £ill and 6 in. thick layer of
loam and seed. The 12. in layer of granular £ill 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 percept 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 persistenqe. The seeding will produce a strain of vegetat;on
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 wili 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 wells,

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 mater}als handling, and equipment decontamination in the
immediate vicinity of either the sludge lagoons or the

equalization lagoon.
4-24
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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 lagoons, paved to rrevent 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 trgnsfer 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 w}ll 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.
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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 obsérvation 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:

pPE .
specific conductance
total cyanide
amenable cyanide
cadmium

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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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 CFR 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 suﬁﬁit 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 c;osure 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
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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 gquarterly 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, S and the
well point may be damaged or deétroyed. As éart 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)

2)

4)
5)

6)
7)
8)

Erosion sills which may lead to infiltration of
rainwater through the cap,

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

The quality of the vegetative cover which stabilized the
cover soils,

Ponding the cap due to differential settlement,

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

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

The stability of on-site benchmarks, and

‘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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2)

3)

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.

Maintenance of the landfill's vegetative cover during
the post-closure period is important for minimizing
erosion and infiltration of precipitation. ﬁéalthy
vegetation will reduce the potential for cracking of the
soil cover and will increase evapotranspiration. Avco
will rework the surface soil in any aréés 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.
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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4)

5)

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.

Maintenance of the surface drainage channels during the
post-closure period will include re-establishment 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.

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.

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.

7-5
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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 analyses,

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).
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9.0 POST CLOSURE FINANCIAL ASSURANCE

As noted in Appendix A, 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.
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SUBJECT: gtratford Army Bngine Plant Croundvater Monitoring an
Fi{zancial Assurance Certification 6

Mr. Richard Boyatoan
Chief of CT/RI Vaste Program Ssctiom
U.S. Envirocmental Protection Agency
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Jotm ¥. Kennedy Federal Building Cot
Boston, Massalhusetts 02203 . - 2

Pear Mr. Boyntom:

I, Colonel Cbarles L. Browvn, Jr., Deputy Commander for Installation
and Resource Kanagement, scting a3 Agent for the U.8. Covermment wvho
owns the Stratford Arwmy Zongine Plant, cTD 001181502, located at Stratford,
Conpnecticut, certify that the equalization lagoon and sludge storage
lagoons at this facility are in compliance with all applicabdble grosndveter
monitoring requirements 4n 40 CrR, Part 265, Sobpart Y.

This facility does mot peed to comply with 40 CFrR, Subpart K as
poted in &0 CFR, Part 265.140(c) as 1t is govermment ~owned.

I certify under penalty of lav that this document was prepared
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manage the systesm, the information submitted 18, to the best of =y
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{pcluding the possibility of finc and imprisonment for knowing viclations.

Sincerely,
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Mr. Barry Girox (DEP)

Air. John Flemicg (AVCO)

Mr. Rot Matteuzzi (AMSAV-PEC)
Nr. Bobert Carficld (A}'.SA\':JR)
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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

Maximum Holding

Parameter Container Preservation Time

Aromatic and 2x120 ml ice, 4°C 7 days

Halogenated wide mouth

Volatile Organics w/teflon .caps

Cyanides 1 quart ice, 4°C 14 days
amber jar

EP Toxicity 1l quart none six months

Metals and
Hexavalent
Chromium

amber jars

METCALF & EDDY



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-1l. 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 regqulations for transport

METCALF & EDDY



‘ ,
~_

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

METCALF & EDDY



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.

METCALF & EDDY
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FIGURE B-1

CHAIN OF CUSTODY RECORD

PROJ. NO. |PROJECT NAME
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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).
3 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

METCALF & EDDY
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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
l. 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

METCALF & EDODY



Objective

2.

Verify incoming field

data and sample
completeness

Verify completeness
of field log books

Field calibration
criteria reviewed

and test calibration.

acceptance recorded

All data forms are
properly completed

All field generated
QC samples collected
as required

Assure comparability
of units

Examine engineering
validity of data

Examination of
statistical data

Action

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

Apply tests to
data groupings to
be used. Record
data and test
results

Person

Field Sampling
team

Field Team
Leader

Field Team
Leader

Field Team
Leader

Field Team
Leader

Project Engineer

Project Engineer
& Quality
Assurance
Program Manager

Project Engineer
& Quality
Assurance
Project Officer

METCALF & EDDY
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CONNECTICUT STANDARDS FOR QUALITY OF PUBLIC DRIRKING WATER AND
EPA MAXTMOM CORCENTRATION OF CONTAMINANTS FOR CHARACTERISTIC OF
OF E.P. TOXICITY
Limits for Inorganic Chemicals

Maximum Permissible

Substance Level (mg/1) E.P. Toxic (mg/1)
Arsenic ) 0.05 5.0
Barium 1.00 100.0
Cadmium .010 1.0
Chromium .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 Nitrogen Plus 10.0 (as N) 4
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

~

N y
—

Vs

Maximm Permissible

Substance Level (mg/l) E.P. Toxic (mg/1)
Gross Hydrocarbons .001

(oil base) (by gas
chromatograph using
appropriate standard)This
test required only when
the odor test shows oil to

be present.
Chlorinated Hydrocarbons
Endrin .0002 .02
Lindane 004 0.4
Methoxychlor 0.1 10.0
Toxaphene .005 0.5
Chlorophenoxys
2,4=D 0.1 10.0
2,4,5-TP Silvex 0.01 1.0

-

b Stat;e Gui?el}ne
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Radiocactivity
Natural Radiocactivity
Maximum Allowable Level
Contaminant Picocuries Per Liter
Combined radium-226 5
and radium-228
Gross alpha particle activity 15

(including radium-226)

! Contaminant

Dose equivalent of beta
particles plus photon
radicactivity
or

Gross beta particle
activity
Tritium
Strontium-90

Dose equivalent of Tritium
plus Strontium-90

7N

Man-Made Radioactivity

Annual Average
Maxdmum Allowable Level

4 millirems

50 pCi per liter
- 20,000 pCi per liter
2 pCi per liter

4 millirems
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CONNECTICUT DEPARTMENT OF HEALTH SERVICES

: ACTION LEVELS

PARAMETER ACTION LEVEL
Acrylonitrile 35 ug/1
Benzene 1 ug/l
1,2-Dibromoethane (EDB) .10 ug/1
1,2=Dichloroethane 1 ug/l
1,2=Dichloropropane 10 ug/1
1,3-Dichloropropene 10 ug/1
2,3=Dichloropropene 87 ug/ 1
1,4-Dioxane 20 ug/1
Ethanol : 26,000 ug/l1(short term spill)
Ethylene 100 ug/1
Isopropyl alchol 1000 ug/ 1
Methanol 3600 ug/1(short term spill)
Methyl Ethyl Keton.e 1000 ug/1
Methylene Chloride 25 ug/l
Polychlorinated Biphenyls (PCBs) 1 ug/l
2,3,7,8-TCDD .05 ppt
Tetrahydrofurans 8100 ug/l
Tetrachloroethylene 20 ug/l1
Toluene 1000 ug/l1 (10 days)
1,1,1,=Trichloroethane 300 ug/l
Trichloroethylene 25 ug/l
Total Trihalomethanes (THMs)#® 100 ppb
Xylenes, mixed 100

#(ie. chloroform,bromoform,dibromochloromethane ,bromo dichloromethane).



EPA PROPOSED MAXTMOM
CONTAMINANT LEVELS (PMCLS)

page 4§ of 13

CONTAMINANT PROPOSED MCL(mg/1)
Benzene 0.005

Carbon tetrachloride 0.005

1,4 = Dichlorobenzene 0.75

1,2 = Dichloroethene 0.005

1,1 = Dichloroethylene 0.007

1,1,1 = Trichloroethane 0.2
Trichloroethylene 0.005

Vinyl chloride 0.001
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EPA RECOMMENDED MAXIMOM
CONTAMINANT LEVELS (RMCLS)

CONTAMINANT PROPOSED RMCL (mg/1)
Acrylamaide zero
Alachlor zero
Aldicarb, aldicarb 0.009
sulfoxide and aldicard
sulfone
Carbofuran 0.036
Chloradane zero
cis-1, 1-Dichlorothylene 0.07
DBCP zero
1,2=Dichloropropane 0.006
o-Dichlorobenzene 0.62
2,4=D 0.07
EDB zero
Epichlorohydrin zero
Ethylbenzene 0.68
Heptachlor zero
Heptachlor epoxide . 2zero
Lindane 0.0002
Methoxychlor 0.34
Monochlorobenzene 0.06
PCBs zero
Pentachlorophenol 0.22
Styrene 0.14
Toluene 2.0
2,4,5-TP 0.052
" Toxaphene zero
trans-1,2-Dichlorol- 0.07
ethylene
Xylene 0.44

RMCLs for the inorganic chemicals are proposed as follows:

CONTAMINANT PROPOSED RMCL (mg/1)
Arsenic 0.050
Barium 1.6
Cadmium 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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SUGGESTED NO-ADVERSE RESPORSE LEVEL FOR ORGANIC PESTICIDES
AND OTHER ORGANIC CONTAMINANTS IN DRINKING WATER

COMPOUNDS SNARLS#*
(ug/1)
2,4,5-T 1000
TCDD .001
MCPA 12.5
Amiben 2500
Dicamba 12.5
Alachlor 1000
Butachlor 100
Propachlor 1000
Propanil 200
Aldicarbd 10
Bromacil 125
Paraquat 8 .
Trilfiuralin 1000
(also for Nitralin and Benefin)
Azinphosmethyl (Guthion) 125
Diazinon 20
Phorate (also for Disulfoton) 1
Carbaryl 820
Ziram (and Ferbam) 125
Captan 500
Folpet 1600
Hexachlorobenzene 10
Paradichlorobenzene 134
(also Orthodichlorobenzene)

Parathion (and Methyl parathion) 43
Malathion 200
Maneb (and Zineb and Dithane) 50
Thiram 50
Atrazine 215
Propazine 454
Di-n-butyl phthalate 1100
Di-2-(ethyl hexyl) phthalate 6000
HBexachlorophene 10
Methyl methacrylate 1000
Pentachlorophenol 30
Styrene 1330

“¥Suggested No Adverse Response Levels for chronic exposure. These values are
derived from the Acceptable Daily Intake values computed by the National Acad-
emy of Sciences (Drinking Water and Bealth, Vol I, 1977). SNARLS assume total
exposure from drinking water for 10 kilogram child consuming 1 liter of water

per day.
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EPA WATER QUALITY CRITERIA

page T of 13
Published pursuant to Section 308 (a)(1) of the CHA

PARAMETER FRESHWATER SALTWATER HUMAN
AQUATIC AQUATIC HEALTHA
LIFE LIFE (ug/1)
(ug/1) (ug/1)
acute chronic acute chronie
Acenaphthene 1700 D 970 710 20°
Acrolein 68 21 55 ND 320
Acrylonitrile 7550 2600 XD D .058°¢
Dieldrin ' .0016P .001g° .071ng/1°
Aldrin 3.0 ND 1.3 D .0T4ng/1C
Antimony 9000 1600 ND ND 146
Arsenic uoof 508 D 2.2ngn°
Asbestos ND ND ND XD 30,000 ..
fibers/l
Benzene 5300 D 5100  700° .66¢
Benzidene 2500 ND ND ) .12ng/1°
Beryllium 130 5.3 ND ND 3.7ng/1°
Cadmium P, xE 4.5° 10
Carbon 35,200 ND 50,000 KD 4
Tetrachlioride
Chlordane .ooy3” £-0040° .46ng/1°
2.4 .09
Chlorinated 250 50F 160 129
Benzenes c
hexachlorobenzene .T2ng/1
1,2,4,5-tetrachlorobenzene 38
pentachlorobenzene T4
monochlorobenzene ll88,20B
Chlorinated Ethanes
1,2=dichloroethane
118,000 20,000 113,000 ND 94
two trichloroethanes
18,000 D ND ) ND
two tetrachloroethanes
9320 D ND KD ND
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PARAMETER FRESHWATER SALTWATER HUMAN
: AQUATIC . AQUATIC REALTHP
LIFE LIFE (ug/1)
’ (ug/1) (ug/1)
acute chronic acute chronic
Chlorinated Ethanes cont'd
pentachloroethane
7240 1100 390 281 ND
hexachloroethane
980 540 940 ND 1.9
1,1,2=trichloroethane
ND 9400 ND ND .6
1,1,2,2=tetrachloroethane
ND 2400 9020 ND .17
1,1, 1=trichloroethane
ND ND 31,200 ND 18.4 mg/1
Chlorinated 1600 ND 7.5 ND ND
Napthalenes
Chlorinated 308 9708 mel
Phenols . B
3-monochlorophenol 0.1
4-monochlorophenol 0. 1B
2,3-dichlorophenol 0.04®
2,5-dichlorophenol 0.5°
2,6-dichlorophenol 0.
3, 4=dichlorophenol 0.3°
2,3,4,6-tetrachlorophencl 1 0B
"~ 2,4,5-trichlorophenol 1.0°, J
2.6mg/1
2,4,6-trichlorophenol 1 .Zc
2 methyl-i—chlorophenol 1800°
3 methyl-l-chlorophenol 300()B
3 methyl-6~chlorophenol 208
Chlorocalkyl 238,000 MND ND XD ND
Ethers c
bis(chloromethyl)-ether ND ND 1] .0038ng/1
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PARAMETER FRESHWATER SALTWATER HUMAN
AQUATIC AQUATIC HEALTH?
LIFE LIFE (ug/1)
(ug/l) (ug/1)
acute chronic acute chronic
Chioroalkyl Ethers cont'd o
bis(2-chloroethyl) ether ND ND ND .03
bis(2-chloroisopropyl) ND ND ND 34.7
ether
Chloroform 28,900  12u0F ND ND .19
2-Chlorophenol 4380 2000~ ND ND 0.18
Chromium
total recoverable
hexavalent chromium
.29°,21F 18P, 1260F 50
total recoverable
trivalent chromium
M uy 10300 ND 170 mg/1
Copper 5.6D N‘E M.OD ,.‘:'3E 1 mg/l
Cyanide '(free)P E
3.50,52 30 2.0 200
DDT and Metabolites D D
DDT . 001 .024 ng/l
it 01
TDE 0.6 ND 3.6 ND ND
DDE 1050 ND 14 ND ND
Dichlorobenzenes 1120 763 1970 ND 400
Dichlorobenzidenes ND ND ND ND .0103
Dichloroethylenes 11,600 ND 224,000 ND .033
2,4-Dichlorophenol 2,020 365 D ') 3.09, .3°
Dichloropropanes 23,000 5700 10,300 3040 ND
Dichloropropenes 6,060 2u4 790 ND 87
2,4-Dimethylphencl 2,120 KD ) 0 400°
2,8-Dinitrotoluene 330 230 590 370" RI
1,2-Diphenylhydrazine 270 ND D 0 a2ng/1°
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PARAMETER FRESHWATER SALTWATER HUMAN
AQUATIC AQUATIC REALTH?
LIFE LIFE (ug/1)
(ug/1) (ug/1)
acute chronic acute chronic
“Endosulfan 0550, 5 ~008T ;35 o
Endrin .0023°,.188 .0023°,.037% 1
Ethylbenzene 32,000 ND 430 N 1.4 mg/1
Fluoranthene 3,980 D ) 16 42
Haloethers 360 122 D ND ND
Halomethanes 11,000  ND 12,000 6400  .19C

(Chloramethane, bromomethane,dichloromethane,bromodichloromethane

tribromethane,dichlorodifluoromethane,trichlorofluoromethane)

Heptachlor

.0038°, .52F

Hexachlorobutadiene 90 9.3

Hexac:hlorocycllol’xexangD E
.0807,2.0

Lindane

BHC 100 ND

alpha-HCH

beta~HCH

tech-HCH

gamma-HCH
Hexachlorocyclopentadiene

7.0 5.2

Isophorone 117,000 0
Lead R,S
Mercury .000577,.0017%
Naphthalene 2300 620
Nickel T,U
Nitrobenzene 27,000 L
Nitrophenols 230 1507

2,4=dinitro-o-cresol

dinitrophenol

.00367, 053¢
2 W0
ND .16F
34 KD
7.0 M
12,900 KD
668 “25
.0257, 3.7
2350 WD
7.42,10F -
6680 ND
4850 WD

.28 ng/l
.usC

c
9.2 ng/lC

16.3 ng/lc
18.5 ngn

206,1.0°
5.2 mg/l
50

144 ng/1
ND

13.4

19.8 mg/1

130"
70
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PARAMETER FRESHWATER SALTWATER HUMAN
- AQUATIC AQUATIC EEALTHM
LIFE (ug/l1)
(ug/1) (ug/1)
acute chronic acute chronic
Nitrosamines 5850 ND 3,300,000 ND p
nitrosodimethylamine 1.4 ng/lc
nitrosodiethylamine 0.8 ng/l:
n-nitrosodi-n-butylamine 6.4 ng/1 c
n-nitrosodiphenylamine 4900 ng/ls
n-nitrosopyrrolidine 16.0 ng/1
Pentachlorophenol
55 3.2 53 34 1.01 mg/1,
308
Phenol 10,200 2560 5800 ND B 3.5 mg/1
0.3mg/1
Phthalate Esters
940 3 2944 N
dimethylphthalate 313 mg/1
diethylphthalate 350 mg/1
dibutylphthalate 34 mg/1
di-2-ethyl-hexyl-phthalate 15 mg/1
PCB's 2.0 .omP 10 .030° .79 ng/1®
Polynuclear Aromatic Hydrocarbons c
ND ND 300 ND 2.8ng/1
Selenium 760 35°,260F s yiof 10
Silver v ND 50
Tetrachloroethylene c
5280 840 10,200 450 0.8
Thallium 1400 40 2130 RD 13
Toluene 17,500 ND 6300 5000 14.3 mg/1
Toxaphene .013° 1.6% .o70% .Ting/1¢
Trichloroethylene c
45000 ND 2000 WD 2.7
Vinyl Chloride ND ND D W 2.0¢
Zinc WP, & 58P, 17of 5 ng/1°
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OTHER APPLICABLE STANDARDS USED IN CONNECTICUT

PARAMETER CONCENTRATION  E.P. TOKIC ~ ORIGIN OF STANDARD
(mg/1) (mg/1)
Antimony .01 EPA and World Health
Organization
Boron 1.0 EPA and World Health
‘ Organization
Foaming Agents 0.5 EPA Secondary DWSZ
Hydrogen Sulfide .05 EPA Secondary DWS2
Iron 0.3 EPA Secondary DWSZ
Manganese .05 EPA Secondéry DWS2
Nickel .0 - 1003
Phenols ’ .001
Sulfate 250 EPA Secondary DWS?
T.D.S. 500 EPA Secondary DWS?
Zine 5.0 5003 EPA Secondary DWSZ
Radium 5 pCi/l " EPA Primary DWS®
Gross Alpha 15 pCi/l EPA Primary DWS
Gross Beta 4 millirem/yr EPA Primary DWS2
Turbidity 1/TU EPA Primary DWS°
Coliform Bacteria 1/100m1 EPA Primary DWS

1 E.P.Toxic levels recommended by CT DEP
2 DWS is Drinking Water Standards
3 State Guideline
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FOOTNOTES FOR PAGES 6-10

Ingestion of water.

From organoleptic data (undesirable taste and odor).

Value at an incremental increase of cancer risk estimated at 10'6.
24~ hour average.

At any time.

Preliminary data only. L

For 4-chloro-3-methylphenol, 500,000 ug/l for other campounds.
For 2,4,6-trichlorophenol.

For 2,3,5,6-tetrachlorophenol, and 29,700 ug/1 for 4-chlorophenol.
Derived level based on available toxicity data.

LCSO (twentyseven~day).

Based on flavor impairment.
e(1.08 [1n (hardness)]+3.48)

e(0.94 [1n (hardness)]-1.23)

Free cyanide is the sum of cyanide present as HCN and CN~.
e(1:05 [In(hardness)]-3.73)

e(2.35 [ln(hardnas)]-9.u8)'2u_hw average

¢(1:22 [In(hardness)J-0.47) oy oooeyn

o(0-76 lﬁln(hax"clnes.s)]4.1.!Zt6)”-‘.n_h°“r average

o(0.76 [ln(hardnas)]-o-h.oz)' at anytime

e(1:72 [1n(hardness)]-6.52)

e(0.83 [1n (hardness)]+1.95)

e(1:05 [In(hardness)}-3.73)
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OCCUPATIONAL SAFETY & HEALTH REPORTER

1970 (29 U.S.C. 655, 657). Sections 3 and 4
of the Administrative Procedures Act (5
U.S.C. 552(a), 553). and Secretary of
Labor's Order >-83 (48 FR 35738), 28 CFR
Part 1910 is amended by adding a new
§1910.120, Hazardous Waste
Operations, as set forth below, effective
December 19, 1986.

Signed at Washingion, DC this 16th day of
December 1988.
joha A. Pendergrass,
Assistant Secretary of 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: * * ° Section 1910.120 issued
under the authority of section 126(e) of the
Superfund Amendments and Resuthorization
Act of 1988 (Pub. L. 98-499), Sections 6 and 8
of the Occupational Safety and Heslth Act of
1970 (29 U.S.C. 655, 857), sections 3 and 4 of
the Administrative Procedure Act (S US.C.
$52{a). 533) and Secretary of Labor's Order 9~
83 (48 FR 35738).

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

§ 1910.120 Hazardous waste operstions
and emergency response.

(a) Scope, application, and
definitions.—~{1) Scope. This section
covers employers and employees
engaged in the following operations:

(i) Hazardous substance response
operations under the Comprehensive
Environmental Response,
Compensation, and Liability Act of 1980
as amended (42 U.S.C. 9601 et seq)
(CERCLA), including initial
investigations at CERCLA 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 1978
as amended (42 U.S.C. 6901 et segq)
(RCRA):

« ({iii) Operations involving hazardous
waste storage, disposal and treatment
facilities regulated under 40 CFR Parts
264 and 285 pursuant to RCRA, except
for small quantity generators and those
employers with less than 80 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 28 of the
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Code of Federal Regulations apply
pursuant to their terms to hazardous
waste operations (whether covered by
this section or not). In addition the
provisions of this eection 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 CFR
1910.5{c)(1) is not applicable.

(i) All 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 operations,
and hazardous waste operations that
have been designated for clean-up by
state or local governmental authorities.

(iii) Only the requirements of
paragraph (o) of thus section apply to
those operations involving hazédrdous
waste storage, disposal, and treatment
facilities regulated under 40 CFR Parts
284 and 205, 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) Paragraph (1) of this section
applies to emergency response ’
operations for releases of or substantial
threats of releases of hazardous
substances.

(3) Definitions—"Buddy system"”
means a system of organizing employees
into work groups in such a manner that
each employee of the work group is
designated 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.

“Decontamination” means the
removal of hazardous substances from
employees and their equipment to the
extent necessary to preclude the
occurrence of foreseeable adverse
health effects.

“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.

“Established permissible exposure
limit* means the inhalation or dermal
permissible exposure limit specified in
29 CFR Part 1910, Subpart Z, or if none
is specified the exposure limits in
“NIOSH Recommendations for
Occupational Health Standards” dated
September 1988 incorporated by
reference, or if neither of the above is
specified, the standards specified by the
American Conference of Governmental
Industrial Hygienists in their publication
*“Threshold Limit Values and Biological
Exposure Indices for 1986-87" dated

1988 incorperated by reference, or if
none of the above is specified. a limit
based upon a published study oe
manufacturers’ safety data sheet
brought to the employer’s atiention. The
two documents incorporated by
reference are available for purchase
from the following:

NIOSH, Publications Dissemination,
Division of Standards Development
and Technology Traasfer, National
Institute for Occupational Safety and
Health, 4678 Columbia Parkway,
Cinannati, OH 45228, (513) 8414287

American Conference of Governmental
Industrial Hygienists, 6500 Glenway
Ave., Building D-7, Cincinnati, OH,
452114438, (513) 061-7881

and are svuilable for inspection and

copying at the OSHA Docket Office,

Docket No. S-760, Room N-3871, 200

Constitution Ave., NW., Washington.

DC 20210.

“Hazardous substance” means any
substance designated or listed under (i)
through (iv) below, exposure to which
results oc may result in adverse effects
on the health or safety of employees:

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

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

(iii) any substance listed by the U.S.
Department of Transportation 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 261.3, or (ii) those substances
defined in 49 CFR 171.8.

Hozardous waste operation™ means
any operation involving employee
exposure to hazardous wastes,
hazardous 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 within 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 o
conducted in accordance with
established scientific primciples that
acute or chronic health effects may
occur in exposed employees. T!xe term.
“Nealth hazard”” includes chremita Is
which are carcinogens. tuxic or highly
toxic agents. reproductive toxins,
{rritents, corrosives, sensitizers,
hepatatoxins. nephrotoxins.
neurotoxins, agents whicir act on the.
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.ematopoietic system, and agents which
damage the lungs, skin, eyes: or mucous
membranes. Further definition of the
terms used above can be found in
Appendix A to 29 CFR 1910:1200.

“IDLH™ or “Immediately dangerous to
life or health” means any condition that
poses an immediate threat to life, or
which is likely to result in acute oc
immediate severe health effects. This
includes oxygen deficiency conditions.

“Immediate severe health effects”
means any acute clinical sign or
symptom of a serious, exposure-related
reaction manifested within 72 hours ~
after exposure to a bazardous
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 safaty and health officer” means
the individual Iocated 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
rompliance with applicable safety and

‘alth requirements.

(b) Generol requirements—{1) Sofety
and health program. Each employer
shall develop and implement a safety
and health program for its employees
involved in hazardous waste operations.
The program, as & minimum, shall
incorporate the requirements of this
section and be provided, as appropriate,
to any subcontractororits .
representative who will be involved
with the hazardous waste operation.
The program shall be designed to
identify, evaluate, and control 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 the
appropriate safety and heaith control
procedures needed to protect employees
from the-identified hazards.

(3) Site control. Site contro!
procedures shall be implemented fr
accordance with paragraph (d) of this
section before clean-up work begins to
controf employee exposure to hazardous
substances. -

(4) Training. Initial or refresher or

vrew training meeting the '

quirements of paragraph (e) of this
sectront shall be provided to employees
before they are permitted to engage in
hazardous waste operatigns that could
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ty, or health hazards.
(S) Medicol surveillance. Medicél
surveillance shall be i n

agraph (f) of this
section for employees exposed or
potentially exposed to hazardous
substances ar health hazards or who
wear respirators.

(8) Engineering controls, work
practices and personal protective
equipment. Engineering controls, work
practices, personal protective
equipment, or a combination of these
shall be implemented in accordance
with paragraph (g} of this section to
protect employees from exposure to
hazardous substances and health
hazards.

(7) Monitoring. Monitoring shall be
performed in accordance with
paragraph (h) of this section to assure
proper selection of engineering controls.
work practices and personal protective
equipment so that employees are not -
exposed to levels which exceed
established permissible exposure limits
for hazardous substances.

(8) /nformational program. Employees,
contractors, and subcontractors or their
representative shall be informed of the
degree and nature of safety and health
hazards specific to the work site by
using the safety and health plan outlined
in paragraph (i) of this section.

(9) Material handling. Hazardous
substances and contaminated soils,
liquids, and other residues shall be
handled, transported, labeled, and

.disposed of in accordance with

peragraph (j) of this section.

(10) Decontamination. Procedures for
all phases of decontamination shall be
developed and implemented in
accordance with paragraph (k) of this
section.

(11) Emergency response. Emergency
response to hazardous waste operation
incidents shail be- conducted in
accordance with paragraph (1) of this
section.

(12) lumination. Areas accessible to
employees shall be lighted in
accordance with the requirements of
paragraph (m) of this section.

(13} Samitation. Facilities for employee
sanitation shall be provided in
accordance with paragraph (n) of this
section.

(14) Site excozatioa. Site excavations
crested during initial site preparation or
during bazansdous waste operstions shail
be-shored or sleped to-prevent
acgidantal collapse aad conducted in
accoedmnce with. Subpart P of 28 CFR
Part 1828.

(15) Coatacctoss and sub-coatraclors.
An emploger who retains coatracioe os
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sub-contractor 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 the 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. Exar-ples of
such hazards include, but are not limited
to, confined space entry, 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.

(ii) 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 hazardous
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

roperties. i .

(4) Personal protective equipment
(PPE) shall be provided and used during
initial site entry in accordance with the
following requirements:

(i) Based upon the results of the
preliminary site evaluation, an ensemble
of PPE shall be selected and used dunng
initial site entry which will provide
protection to a level of exposure below
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established permissible exposure limits
for known or suspected hazardous
substances and health hazards and will
provide protection against other known
and suspected hezards identified during
the preliminary 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-
pressure 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 shall be provided as minimum
protection and direct reading .
instruments shall be carried for
identifying IDLH conditions. (See
App::ﬁdix B for guidel)inu on Level B
protective equipment.

{iv) Once the hazards of the site have
been positively identified, the
appropriate PPE shall be selected and
used in accordance with paragraph (g)
of this section.

(S) The following monitoring shall be
conducted during site entry when the
site evaluation produces information
which show the potential for ionizing
radiation or IDLH conditions, or when
the site information is not sufficient to
rule out these possible conditions:

(i) Monitoring for hazardous levels of
ionizing 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 [DLH or other
dangerous conditions.

(8) 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 appropriate
Threshold Limit Vaiues (TLVs). Permissible
Exposure Limits (PELs), or Recommended
Exposure Limits (RELs). *

IDLH Concentrations.

Potential Skin Absorption and Irrita
Sources. \

Potential Eye Irritation Sources.

Explosion Senstivity and Flammability

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

.

12-24-86

properties of each subatarses lmown or
expected to be present on site that is
available to the employer snd relevant
to the duties an employee isexpected to
perform shall be made aveilable to all
employees prior to the commencement
of their work activities.

(8) An ongoing air monitoring program
in accordance with paragraph (h) of this
section shall be implemented after site
characterization has determined the site
is safe for the start-up of operations.

(d) Site control. (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
minimum, include: A site map: site work
zones; the use of a “buddy system™; site
communications: the standard operating

or safe work pracfices; and,
identification of nearest medical
assistance.

laborers) exposed to hazardous
substances, health hazards, or safety
hazards shall be thoroughly trained in
the following: :

(i) Names of personnel and alternates
responsible for site safety and health;

(ii) Safety, health and other hazards
present on the site;

(iii) Use of PPE; :

(iv) Work practices by which the
employee can minimize risks from
hazards;

(v) Safe use of engineering controls
and equipment on the site;

(vi) Medical surveillance requirements
including recognition of symptoms and
signs which might indicate over R
exposure to hazards; and

(vii) Paragraphs (G) through (K) of th
site safety and health plan set forth in
paragraph (i)(2)(i) of this section.

(2) All employees shall at the time of
job 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. Workers who may be
exposed to unique or special hazards
shall be provided additional training.
The level of training provided shall be
consistent with the employee's job
function and responsibilities.

(3) On-site management and
supervisors directly responsible for ar
who supervise employees engaged in
hazardous waste operations shall
receive training as provided in
paragraph (e)(1) and {e)(2) of this section
and at least eight additional hours of
specialized training on mamnaging such

(4} Traisers shail have received o
level of training hogher than and
including the subject matier of the leved
of instructioa thet they ase proniding.

(5) Empleyees shall not participaie
field sctuvities until they have beens
trained to a level required by their job
function and respenmbility.

(6) Employees and supervisors that
have received and successfully
completed the teaining and field
experieace specified in paragraphs -
(e)(1) (e}{2)and (e){3) of this section
shall be certified by their insizuctor ar
baviag completed the necessary
training. Any persan whe has not been
so certified or meets the requirements of
paragraph (e)1) of this section shail be
probiibited frem engaging in
waste eperations alter Masch 16, 1967.

(7} Employees who are sesponsibie for
responding lo bazardous emergesrey
situations that may expose thenr to
hazardous substances shall be trained in
how to respoad te expected
emergencies.

(8) Employess specified ia paragraph
(e){1} aad mamngers specifiedin
pasagraph (£)}(3) of this section shail
receive sight hours of refresher tsainiag
anaually oo the ileme specified in
paragraph (2)(1} of this section and other
relevant topics.

(9) Employers who can show by an
employee’s work experience and/oe
training. that the has bad
initial training equivalent to-that training
required in paragraphs (e)(1). (e)(2), andi
(e)(3} of this section shall be considered
as meeting the initial training
tequirements of those passgraphs
Equivalent training iacludes the teaiziog
that existing emplayees aright have

alread on-site
©xperience:

(f) Medical surveillance—{1)
Employees covered. A medisal

Surveittence-prograarsiall be instituted
by the employer fox=

(i) all employees who are or may be
exposed to bazacdous substances or
health hazards at arabove the
established permissible exposure limite
for thess substances, without segard: o
the use of sespiratoss, for 30.days ac
more & year.es

(if all employees whoweer s
respiratar far 30'days ot more & year. o¥

(iii) HAZMAT employees spacified im
paragraplu(1)(4) of this section wirile
engaged in s waste eperations
covered by this section.

{iv) The employer shall make medical
examinstions ot consultations svailable
to all employees who may have beea
expusad in an emergency situation to
hazirdous substances at concenirations

operations at the time of job assignment. —sbove the perminsible exposuse limite.

<. -
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(2) Frequency of medical
examunations and consultations.
Medical examunations and cousultations
shall also be made available by tha
employer to each employee covered
under paragraph (f)(1) of this section on
the following schedules:

(i) Prior to assignment ar foc
employees covered on the effective date

_of t}iis standard as specified irt
graph (p) of this section.
(ii)-At least once every twelve months
Aare employee covered.
. (iii} At termination of employment or

(__teassigament to an area where the

~ N\

employee would not be covered if the
employee has not had an examination
within the last six months.

(iv) As soon as possible, upon
notification by an employee either that
the employee has developed signs or
symptoms indicating possibie
overexposure to hazardous substances
or health hazards

(v) At mare frequent times, if the
examining physician determines that an
increased frequency of examination is
medically necessary.

(3) Content of medical examinations
ond coasultations. (i) Medical

xaminations required by paragraph

,(2) of this section shall include &
medical and work history with specialt
emphasis on symptoms related to the
haadling of hazardous substances and
to fitness for duty including the ability to
wear any required PPE under conditions
(i.e.. temperature extremes) that may be
expected at the work site.

(ii) The content of medical
examinations or consultations made
available to employees pursuaat to
paragraph (f] shall be determined by the
examining physician.

(4) Examination by a physician and
costs. All medical examinations-and
procedures shall be performed by or
under the supervision of a licensed
physician, and shall be provided without
cost to the employee. without loss of
pay.and at a reasonable time and place.

(S) Information provided: to the
physician: The employer shall provide
the followung information to the
examining physician:

(i) A copy of this standard and its
appendices,

(ii) A description of the employee’s
dulies as they relate to the employee’s
exposures.

(iii) The employee’s exposure levels ar
anticipated exposure levels,

() A descniption of any personal

%lective equipment used or to be used,

a

(v} Information fronr previous medical
examinations of the employee which is
not readily avuilable to the examning
physiczaa.
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(8) Physician’s written opinion:. (i) The
employer shull obtain and furnish the
employee with a copy of a written
opinion from the examining physiciar
containing the following:

(A) The results of the medical
examination and tests.

(B) The physician’s opinion as to
whether the employee has any detected
medical conditions which would place
the employee at increased risk of
material impairment of the employee’s
health.

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

(D] A statement that the employee has
been informed by the physician of the
results of the medical examination and
any medical conditions which require
further examination or treatment.

(ii) The written opinion obtained by
the employer shall not reveal specific
findings or diagnoses unrelated to
occupational exposure.

(7) Recordkeeping. (i) A accurate
record of the medical surveillance
required by paragraph (f)(1} of this
section shall be retained. This record
shall be retained for the period specified
and meet the criteria of 29 CFR 1910.20.

(i) The record required in paragraph
(0)(5)(i) of this section shall include at
least the following information:

(A) The name and social security
number of the employee:

(B) Physicians’ written opinions:

(C) Any employee medical complaints
related to exposure to hazardous
substances:

(D} A copy of the information which
shall be provided to the examining
physicisn by the employer, with the
exception of the standard and its
appendices.

(iii) The employer shall ensure that
this record is retained for the period
specified in 29 CFR 1910.20.

{g) Engineering controls, work
practices, and personal protective
equipment for employee protection—{1}
Engimeering controls, work practices
and PPE. (i} Engineering controls and
work practices shall be instituted to
reduce and maintain employee exposure
to oz betow 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

Nete.—Enginesning controle which may be
feasible are the use of pressunized cabs o
control booths on equipment, and/or the use
of remotely operated material handling
equipment. Work practices which may be
frasible are removing ail nonessential
employees from potential exposure during
opemay of drums, wetting down dusty
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operations and locating employecs upwind of .
possibic hazards. !

(ii) Whenever engineering controls
and work practices are 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 &
means of compliance with permissible
exposure limits.

(2) Engineering controls, work
practices, and personal 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 hmit for hazardous substances
not regulated by 29 CFR Part 1910,
Subpart Z and health hazards.

(3) Personal 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 !
cvaluation of the performance
characteristics of the PPE relative to the
requirements and limitations of the site,
the task-specific conditions and H
duration. and the hazards and potential i
hazards identified at the site.

(iii) Positive pressure sell-contained
breathing apparatus. or positive
pressure air-line respirators equipped
with an escape air supply shall be used
in IDLH conditions.

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

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

Note.—The level of prulection provided
may be decreased when additional

infor or site dati show that
decrensed protect:on will not result in
hazardous exp to employees.

{w1) Personal protective equipment
shall be selected and used to meet the
requirements of 29 CFR Part 1910,
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Subpart [, and additional requirements
specified in this section.

4 Totally-encapsulating chemical
protective suits. (i) Totally-
encapsulating suit materials used for
Level A protection shall protect
employces from the particular hazards
which are identified during site
characterization and analysis.

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

(iii) Totally-encapsulating suits shall
be capable of preventing inward test gas
leakage of more than 0.5 percent. (See
Appendix A.)

{5) Personal protective equipment
(PPE) program. A personal protective
equipment program shall be established
for hazardous waste operations. The
PPE program shall address the following
elements:

(i) Site hazards,

(i) PPE selection,

(iii) PPE use.

{iv) Work mission duration,

{v) PPE maintenance and storage,

(vi) PPE decontamination,

{vii) PPE training and proper fitting,

(viit) PPE donning and doffing
procedures.

(ix) PPE inspection.

(x) PPE in-use monitoring.

(xi) Evaluation of the effectiveness of
the PPE program. and

(xii) Limitations during temperature
extremes.

(h) Monitoring. (1) Air monitoring
shall be used to identify and quantify
airborne levels of hazardous substances
in order to determine the appropriate
level of employee protection needed on
site.

(2) As a first step. air monitoring shall
be conducted to identify any IDLH and
other dangerous situations, such as the
presence of flammable atmospheres,
oxygen-deficient environments, toxic
levels of airborne contaminants, and
radioactive materials.

(3) As a minimum, periodic monitoring
shall be conducted when:

(i) Work begins on & different portion
of the site.

{ii) Contaminants other than those
previously identified are being handled.
(iii) A different type of operation is
initiated (e.g~ drum opening as oppose

to exploratory well drilling.)

(iv) Employees are handling leaking
drums or containers ot working in areas
with obvious liquid contamination (e.8-
a spill or lagoon.)

(4) High-risk employees. e.g.. those
closest to the source of contaminant
generation, shall receive personal
monitoring sufficient to characterize
employee exposure.

0] Informational programs—{1) uppropriate DOT. OSHA. and EPA
Ceneral. As part of the safety and regulations for the wastes that they
heslth program required in parsgraph contain.
(b){(1) of this section. the employer shall (ii) Drums and containers shall be
develop and implement & site safety and inspected and therr integrity shall be
health plan meeting the requirements of assured prior to being moved. Drums or
paragraph (i)(2) of this section for each containers that cannot be inspected
hazardous waste operation. before being moved because of

(2) Site safety and health plan. The inaccessible storage conditions shall be
site safety and health plan, which shall  moved to an accessible location and
be available on the site for inspection by inspected prior to further handling.

employees. their designated {iii) Unlabeled drums and containers

representatives, and OSHA personnel. shall be considered to contain

shall address the safety and health hazardous substances and handled

hazards of each phase of site operation accordingly until the contents ate

and include the requirements and positively identified and labeled.
ures for employee protection. {iv) Site operations shall be organized

(i) The site safety and health plan. as 0 munimize the amount of drum or
a minimum, shall address the following: container movement.
(A} Names of key personnel and (v) Prior to movement of drums or
alternates responsible for site safety and containers. all employees exposed to the
health and appointment of a'stte safety transfer operation shall be warned of
and health officer. t&e potential h;:;rds associated with
: e contents of the drums or containers.
f mﬁl&:{:‘{.ﬁ"ﬂ:‘m}g alysis (vi) U.S. Department of Transportation
(C) Employee training as sighments. specified salvage drums or containers
(D) Pe ploy f protective equipment o o suitable quantities of proper

absorbent shall be kept available and
‘:;::::k‘:’. :gl"%oﬁ’"::&d the used in areas where spills. leaks, or
e ducted. pe ruptures may occur.
(E) Medical surveillance irements. (vii) Where major spills may occur. &
nd "tq“". e - spill containment program shall be
(F) Frequency and types of ait implemented to contain and isolate the

monitoring, personnel monitoring. and  entire volume of the hazardous
environmental sampling techniques and g berance being transferred.

instrumentation to be used. Methods of (viii) Drums and containers that
maintenance and cahl?ntion of cannot be moved without rupture.
monitoring and sampling equipment 0 |egkage, or spillage shall be emptied into
be a sound container using a device

{G) Site control measures. classified for the material being

(H) Deeon. C tamination procedures.. transfe

(1) Site's standard operating (ix) A ground-penetrating system of
procedures. other type of detection system or device

(J) A contingency plan meeting the shall be used to estimate the location
requirements of paragraphs (1)(1} and  and depth of drums or containers.
(1)(2) of this section for safe and (x) Soil or covenng material shall be
effective responses to emergencies removed with caution to prevent drum
including the necessary PPE and other  or container rupture.
equipment. (xi) Fire extinguishing equipment

() Confined space entry procedures.  meeting the requirements of 29 CFR Part
(i) Pre-entry briefings shall be held 1910 Subpart L shall be on hand and
prior to initiating any site activity and at ready for use to control small fires.

such other times as necessary to ensure (2) Opening drums and containers.
that employees are apprised of the site.  The following procedures shall be
safety and health plan and thatitis followed in areas where drums or
being followed. containers are being opened:

(iii) Inspections shall be conducted by {i) Where an airline respirator system
the site safety and health officer or. in is used, connections to the bank of air
the absence of that individual, another  cylinders shall be protected from

individual acting on behalf of the contamination and the entire system
employer as necessary to determine the shall be protected from physical
effectiveness of the site safety and damage.
health plan. Any deficiencies in the (ii) Employees not actually involved in
effectiveness of the site safety and opening drums or containers shall be
health plan shall be corrected by the kept a safe distance from the drums or
employer. containers being opened.

(§) Handling drums and containers— (iii) If employees must work near or
(1) General. (i) Drums and containers adjacent to drums or containers being

used during the clean-up shall meet the opened. a suitable shield that does not

.
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interfere with the work operation shall
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 type to
prevent sources of ignition.

(vi) Drums and containers shall be
opened in such a manner that excess
interior pressure will be safely relieved.
If pressure cannot be relieved from a
remote location, appropriate shielding
shall be placed between the employee
and the drums or containers to reduce
the risk of employee injury.

(vii) Employees shall not stand upon
or work from drums or containers.

(3) Electrical material handling
equipment. Electrical material handling
equipment used to transfer drums and
containers shall:

(i) Be positioned and operated to
minimize sources of ignition related to
the equipment from igniting vapors
released from ruptured drums or
containers, or

(ii) Meet the requirements of 29 CFR
1910.307 and be of the appropriate
electrical classification for the materials
being handied.

(4) Radioactive wastes. Drums and
containers containing radioactive
wastes shall not be handled uatil such
time as their hazard to employees Is
properly assessed.

(S) Shock sensitive wastes.

Caution: Shipping of shock sensitive
wastes may be prohibited uader US.
Department of Transportation regulations.
Employers and their shippers should refer to
49 CFR 17321 and 173.50.

As a minimum, the following special
precautions 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.

(i) 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
<urrounding light and noise conditions

1aii be used to signal the
commencement and completion of
explosive waste handling activities.

(iv) Continuous communications (i.e.,
portable radios, hand signals,
telephones, ag appropnate) shall be

12-23-8¢

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 :m:l‘1 eonudi:en 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 (j)(S) of this section, the
following precautions shall be taken, as
& minimum, in handling laboratory
waste packs (lab packs):

(i) Lab packs shall be opened only
when necessary and then only by an
individual knowledgeable in the
inspection, classification, and
segregation of the containers within 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 & sampling
procedure which is part of the site
safety and health plan developed for
and available to employees and others
at the specific worksite.

(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 minimum number
necessary to safely identify and classify
materials and prepare them for
transport.

(iii) Staging areas shall be provided
with adequate access and egress routes.

(iv) Bulking of hazardous wastes shall
be permitted only after a thorough
characterization of the materials has
been completed.

(8) Tank and vault procedures. (i)
Tanks and vaults containing hazardous
substances shall be handled in a manner
similar to that for drums and containers,
taking into consideration the size of the
tank or vault. ;

(ii) Appropriate tank or vault entry
procedures meeting paragraph

(i)(2)(iXK) of this section shall be
followed 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 exposure to
hazardous substances exists.

(2) Standard operating procedures
shall be developed to minimize
employee contact with hazardous
substances or with equipment that has
contacted hazardous substances.

(3) Decontamination shall be
performed in areas that will minimize
the exposure of uncontaminated
employees or equipment to
contaminated employees or equipment.

(4) All employees leaving a
contaminated area shall be
appropriately decontaminated; all
clothing and equipment leaving a
contaminated area shall be
appropriately disposed of or
d‘(a;nl;ect;n‘m procedures shall

S tamination ]
be monitored by the site safety and
bealth officer to determine their
effectiveness. When sach procedures
are found to be ineffective, appropriate
steps shall be taken to correct any
deficiencies.

{6) All equipment and solvents nsed
ﬁor decontammat'ed ﬁondlsball be ¢ properly

econtaminated or disposad of p .

(7) Protective clothing and equipment
shall be decontaminated, cleaned,
laundered, maintained or replaced as
ne(et)led to minﬁien their effecgvenen.

8) Impermeable protective clothing
which contacts or is likely to have
contacted hazardous substances shall
be decontaminated before being
removed by the employee.

(9) Employees whose non-
impermeable clothing becomes wetted
with hazardous substances shall
immediately remove that clothing and
proceed to shower. The clothing shall be
disposed of or decontaminated before it
is removed from the work zone.

(10} Unauthorized employees shall not
remove protective clothing or equipment

m change rooms.

(11) Commercial laundries or cleaning
establishments that decontaminate
protective clothing or equipment shall
be informed of the potentially barmful
effects of exposures to hazardous
substances.

(12) Where the decontamination
procedure indicates a need for showers
and change rooms, they shall be
provided and meet the requiremeants of
29 CFR 1910.141.

(1) Emergency response—{1) General.
(i} An emergency response plan shall be
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daveloped and implemented to handle
anticipated an-site emergencies prior to
the commencement of hazardous waste
operations. Emergency respocse
activities to all other hazardous waste
operations shall follow an emergency
response plan meeting the requirements
of this section.

(ii) Elements of an emergency
response plan. The employer shall
develop an emergency response plan for
on-site and off-site emergencies which
shall address, as a minimum, the
following:

(A) Pre-emergency planning.

(B) Personnel roles, lines of actherity,

(C) ?ergency recognition and

on.

(D) Safe distances and places of

e.
(E) Site security and control.
(F) Evacuation routes and

procedures.
g-:l; Emergency edical tred
medical treatment
‘n(‘%)ﬁ;n: o I and
ergency alerting response
rocedures.

P
] Critique of response and follow-

up.

(K) PPE and emergency equipment.

Trohang Tratoing for e compens)

ining. 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 addition to
the elements for the emergency response
plan required in paragraph (1)(1)(ii)
above, the following elements shall be
klxclnded 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 Plan.

(C) The site emergency response plan
shall be compatible and integrated with
the disaster, fire and/or emergency
response plans of local, state, and
federal agencies.

(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 periodically and, as
necessary, be amended to keep it
current with new or changing site
conditions or information.

(F) An employee alarm system shall
be installed in accordance with 28 CFR
1910.165 to notify employees of an on-
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sits emergency situation, to stop work
activities if necessary, to lower
noise in order to speed -
communication, and to begin enrergency
ures.

((;.l) g:ud upon otfhteh information the
available at time e emergency.
employer shall evaluate the incident and
the site response capabilities and
proceed with the sppropriate steps to
implement the on-site emergency
response plan.

(3) Off-site emergency response—{i)
Training. Training forl:x;clﬂing
emergency responses ving
hazardous substances shall be
conducted on a monthly basis and shall
be at least 24 hours . The
training shall include as a minimum
recognition of bazards, selection, care,
and use of personal protective. ,
equipment and safe operating
procedures to be used at the incident
scene.

(if) Procedures for handling off-site
emergency incidents. (A] The senior
officer responding to an incident
involving a hazardous substance or
waste shall establish an Incident

Command System (ICS). All eum-gem.;y .

responders and their communications
shall be coordinated and controlled

}hév.ud:theindividud'mchlmoﬂbe

(B) The individuz! in charge of the ICS
shall identify, to the extent possible, all
substances or conditions
present.

(C) Based on the hazardous
substances and/or conditions present, .
the individual in charge of the ICS shall
implement appropriate emergency
operations, and assure that the personal
protective equipment wom is .
appropriate for the hazards to be
encountered. However, personal
protective equipment shall meet, ata
minimurm, the criteria contained in 29
CFR 1910.158(e) when wom while
performing fire fighting operations
beyond the incipient stage.

(D) Self-contained breathing
apparatus shall be worn at all times
during emergency operations involving
exposure to hazardous substances or
health hazards. After October 18, 18838
only positive pressure self-contained
respirators shall be used. .

(E) The individual in charge of the ICS
shall limit the number of emergency
response 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 oz rescue. Qualified -
basic life support personnel. as &
minimum, shall also be standing by with
medical equipment and transportation
capability.

(G) The 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
hazards and to provide direction with
respect to the safety of operations for
the emergency at hand.

(H) When activities are judged by the
safety officer to be unsafe and/or to
involve 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.

(I) After emergency operations have
terminated, the individual in charge of
the ICS shall implement appropriate
decontamination procedures.

(4) Hazardous materials teams
(HAZMAT). (i) Employees who are
members of the HAZMAT team,
employees designated by the employer
to plug. 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 s
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 breathing apparatus shall
meet U.S. Department of Transportation
and National Institute for Occupational
Safety and Health criteria.

(S) Post-emergency response
operations. Upon completion of the
emergency responese, if it is determined
that it is necessary to remove hazardous
substances, health hazards and
matenals contamurated with them such

™
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as contaminated soil or other elements
of the natural environment, then such
operations shall meet all the
requirements of paragraphs (b) through
(n) of this section.

(m) Illumination. Work areas shall be
lighted to not less than the minimum
illummation intensities listed in Table
H-102.1 while any work is in progress:

TASLE H=102. 1.—=MINMUM ILLUMINATION

INTENSITIES 8 FOOT-CANOLES

Foot-candies Ares or aperasons

S | Gonaral ste aress.

3 o] Excavencn and wasle eress. acOSSSWEYS,
achve $orege wresa. 1DSONY plationme, e
usihng. and feid MENienance eress.

ndoors and
Stwars.

$ ey Tunnats, shofa, and generst urderground
wort erees (Exceptore mwwrwm of 10
foot-carches @ requred ot Rawnel and sheRt
headng g Onling. muciung. and sce-
0y Burasu of Mnes approved Cap Wghts
whal De eccepiabie for use In e el
hescng.

10 G shops (e §.. mechanicel

(n) Sanitation at temporary
workplaces—{1) Potable water. (i) 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
dnnkung 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 water. (i) Outlets for
no:pot:.bllc wﬁnnteé ;uch as water for
industnal or ghting 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.—TOIET FACILITIES

MNmber of empiovess Miremum rumber of fecies

20 o lower ] Ona.

More han 20, fewer then | One lolet seal and | unal per
b 43 empioyees.
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TASLE H-102.2 ~TORET FACLIMES—

w .
of mswer of
ore s 200, ] One oset sent and 1 wwal pur
S0 employess.
(i) Under temporary field conditions,

provisioas shall be made to assure not
less than one toilet facility is available.

(iii) Hazardous waste sites, not X
provided with a sanitary sewer, shall be -
provided with the following toilet
facilities unless prohibited by local
codes:

(A) Privies;

(B) Chemical toilets; .

(C) 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.

(4) Food handling. All employees® food
service facilities and operations shall
meet the applicable laws, ordinances,
and regulations of the jurisdictions in
which they are located.

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

(8) Washing facilities. The employer
shall provide adequate washing
facilities for employees engaged in
operations where hazardous substances
may be harmful to employees. Such
facilities shall be in near proximity to
the worksite, within controlled access
work zonss and shall be s0 equipped as
to enable employees to remove
hazardoys substances.

(o) Certain Operations Conducted
under the Resource Conservation and
Recovery Act of 1976 (RCRA).
Employers conducting operations
specified in paragraph {g)(2)(iti) 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 (f) 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
decontamination procedure ir
accordance with paragraph (k) of this
section, and .
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(S) Develop and implement a training
program for employees involved with
hazardous waste operations (o eneble
each employee to perform their assigned
duties and functions in a safe and
healthful manner so as not to endanger
themselves or other employees. The
initial training shall be for 24 hours and
refresher training shall be for eight
hours annually.

(p) Stert-up dates—{(1) Training and
medical provisions. Initial training and
medical surveillanceé as specified by
paragraph (e) and tf) of this section shall
be commenced on the effective date of
this standard. and be fully implemented
as soon as possible but no later than
March 16, 1887. 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) Sofety and health program. The
employer shall develop and implement a
salety and bealth.program as required
by paragraph (b)(1) of this section as
soon as is feasible and have it -
completed and implemented no later
than March 16, 1987.

(3) Engineéring controls. work
practices. ond personal protective
equipment. (i} The engineering controls.
work practices and personal protective

* equipment required by paragraph (g)(2)

of this section shall be implemented as
soon as feasible and implementation
shall be completed no later than March
16, 1987, :

{ii) The engineering 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 from the effective date of
this standard.

(4) Site safety and health plan. The
site safety and health plan required by
paragraph (i)(2) of this section shall be
completed as soon as feasible but no
later than Pebruary 16. 1987.

{5) Certain operations conducted
under RCRA. The requirements
specified by paragraph (o) of this section
shall be instituted by March 16, 1987.

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

{7) New operations. Operationa_
covered by this section which are
started after March 16, 1987, shall be in
compbhance with this section from the
start of their operation.
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Appendicss 0 § 1910.120—Hazerdous Waste
Operstions end Emergency Response

Note.—~The following appendices serve os
non-mandatory guidelines to assi1st
employees and employers in complying with
the appropriate requirements of this section.
Appendix A—Persanal Protective Equipment
Test Meothods

This appendix sets forth the non-
mandatory examples of tests which may be
used (o evauluate compliance with paragraphs
1910.120{g)}{4) (ii) and (iif). Other tests and
other challenge agents may be used to
evaluate compliance.

A. Fully-Encapsulated Suit Pressure Test
1.0—Scope

1.1 This practice measures the ability of a
gas tght totally-encapeulating chemical
protective suit matenal, seams, and closures
to maintawn a fixed positive pressure. The
results of this practice allow the gas tight
integnty of a total-encapsulating chemical
protective suit to be evaluated.

12 Resistance of the suit materisls to
permeation, penetration. and degradation by
specific hazardous substances is not
determined by this test method.
2.0—Description of Terms

21 Totally-encapsulated chemical
protective suit (TECP swit}—A full body
garment which is constructed ol protective
clothing materials: covers the wearer's torso,
head. arms, and legs: may cover the wearer's
hands and feet with tightly attached gloves
and boots; completely encloses the weerer by
itself or 1n combination with the wearer's
respiratory equipment, gloves, and boots.

2.2 Protective clothing material—Any
matenal or combination of materials used in
an item of clothing for the purpose of
isolating parts of the body from direct contact
with a potentially hazardous liqud or
gaseous chemicals.

23 *“Gas tight"—for the purpose of this
practice the hmited flow of a gas under
pressure from the inside of & TECP suit to
atmosphere st a prescnbed pressure and time
interval.

2.4 “Shall"—This term indicates s
mandatory requirement.

2.5 “Should"—Ths term indicates a
recommendation or that which 1s advised but
not required.

28 “May"—This term is used to state a
permissive use or an siternetive method to a
specific requirement.
3.0—Summary of Practice

3.1 The TECP suit is visually inspected
and modified for the test. The test apparatus
13 attached to the suit to permit inflation to
the pre-test suit expansion pressure for
removal of suit wnnkles and creases. The
pressure i1s lowered to the test pressure and
monitored for three minutes. If the pressure
drop 1s excessive, the TECP suit fails the tests
and is removed from service. After leak
location and repair the test is repeated.

4 0—Required Supphes

4.1 Source of compressed air,
4.2 Test apperatus far suit testing
including a pressure measurement device
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with a sensitivity of at leest % inch-waler

gouge. :
43 Vent valve closure plugs or sealing
tape.
44 Soapy water solution and“soft brush.
435 Siop watch or appropnate timing
device.
5.0—~Safety Precautions

S.1 Care shall be taken to provide the
correct pressure salety devices required for
the source of compressed air used.

6.0—Test Procedure

6.1 Prior to each test. the tester shall
perform a visual inspection of the suit. Check
the suit for seam integrity by visually
examining the seams and gently pulhing oa .
the seams. Ensure that all air supply Lines,
fittinga, visor, zippers. and valves are secure
and show no signs of deteriorstion.

6.1.1 Seal off the vent vaives along with
any other normal inlet or exhaust points
(mch as umbilical sir line fittings ot face
piece opening) with tape or other lppropﬁnte
means (caps, plugs. fixture, etc.): Care should
be exercised in the sealing process not to
damage any of the suit components.

6.12 Close all closure assemblies.

6.13 Prepare the suit for inflation by
providing an improvised connection point or
the suit for connecting an awrhne. Attach the
pressure test apparatus to the suit to permit
suit nflation from & compressed air source
equipped with a pressure indicating mhtor
The leak tightness of the pressure test
apparatus should be tested before and after
each test by closing off the end of the tubing
attached to the suit and assunng a pressure
of three inches water gauge for three minutes
can be maintained. If a component is
removed for the test, that component shall be
replaced and & second test conducted with
another component removed to permit a
complete tests of the ensemble.

6.1.4 The pre-test expansion pressure (A)
and the suit test pressure (B) shall be
supplied by the suit manufacturer but in no
case shall they be less than: A=3 inches
water gauge and B=2 inches water gauge.
The ending suit pressure (C) shall be no less
than 80% (%) of the test pressure (B); i.e.. the
pressure drop shall not exceed 20% (%) of the
test pressure (B).

6.15 Inflate the suit until the pressure
inside is equal to pressure “A", the pre-test
expansion suit pressure. Allow at 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. Begin timing. At the end of three
minutes, record the suit pressure as pressure
“C.” the ending suit pressure, The difference
between the suit test pressure and the ending
suit test pressure (B—C]) shall be defined as
the suit pressure drop.

6.1.8 If the suit presedre drop is more than
20 percent {3) of the suit test pressure B
during the three minute test period, the suit
fails the test and shall be removed from
service.
7.0—Retest Procedure

7.1 If the euit fails the test check for leaks
by inflating the suit t0 pressure A and
brushing or wiping the ennre suit (sreluding

scama. closures. lens gaskets. glove-to-sl
joints. etc.) with a mild soap and water
soltion. Observe the sust for the formetion of
soap bubbles, which 13 an indication of 2
leak. Repatr atl identified {eaks.

72 Retest the TECP st as outhmed in
Test procedure 8.0.
8.0—Report

8.1 Each TECP suit tested by thus practice
shail have the lallowing miormauen
recorded.

8.1.1 Unique identification number
identifying brand name, date of purchase.
matenal of construchon. and umique fit
foutures: e.3. special breathmg apparatus.

812 The actual valoes far test pressures.
A. B. and £ shall be recarded aleng with the
specific cbservation tmes. if the encing
prossure {C} 13 inss thnn 80% @f the test
pressure (B} 4he mut shall be idewtified as
farting the test. When possibie, the specific
leak location sball be sientified wn the test
records. Retest presenre data shail be
recorded as an addiueaal test.

813 The source of the test apparaius
used shall be identified and the sensriivity of
the pressure gauge shall be recorded.

814 Racords shall be kept for eachk
pressurs lest even if repaurs azs bemng made
at the test location.

Caution

Visually inspect all parts of the suit to be
sure they are positioned correctly and
secured trghtly before putting the swit back
into service. Special care should be taken to
examine each exhaust valve to make sure it
is not blocked.

Care shoutd also be exercised to assure
that the inside and ontide of the suit1s
completely dry before it 13 put into storage.

B. Fully-Encopsulated Suit Qualitative Leak
Test
1.0—~Scope

1.1 This practice semi-qualitatively tests
gas tight totally-encapsulatmg chemical
protective surt integnity by detecting inward
leakage of ammoma vapor. Since no
modifications are made to the suit to carry
out this test, the resaits from this practice
pronide a realistic test for the integrity of the
entire suit.

1.2 Resistance of the suit materials to
permestion. penetration, and degradation is
not determined by this test method.

2.0—Description of Terms

21 Totally-encapsulated chemical
protective suit {TECP suit}—A full body
garment which is constructed of protecuve
clothing materials, covers the wearer's torsa,
bead. arms, awd lags; may cover the weerer's
hands and feet wath tghtly attachad gloves
and boots: ly encloses the wearer by
itself or in combination with the wearer's
respicatory equipment, gloves, and boats.

2.2 Protective clothing matenal—Any
material or cambination of materials used in
sn item af clothing for the purpose of
1solating parts of the body from direct contact
with a potentially hazardous liquid or
gaseous chemicals.

23 “Cas tsght"—for the purpese of thiz
practice the lumnited flow of @ gas ender
peemure from the made of 2 TECP ant to
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atmosphere 8t a prescribed pressure and ime
nterval

24 “Shall"—Thss term indicates &
mandatory requirement.

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

28 “Masy"—This werm is used to oot @
permissive use or an alternative mvethod %o a
specific requiremeant.

27 Intrumon Coefficisnt—A number
expresaung the leval of protectica prowded by
 gas tight totally-encapsulating chemucal
protective suit. The istrusion coefficient is
calculated by dividing the test room
challenge agent concentration by the
concantratan of challenge sgent found inside
the swit. The accuracy of the intrusioa
coefTicient 13 dependent on the challenge
agenl monitormg methods. The larger the
intrusion coefficient tire grester the protection
provided by the TECP surt.
3.0—Summary of Recommended Practics

31 The volume of ammonia soluton
required to generate the test atmosphere is
determuned using the directioas outlined in
6.1. The sust 1s doaned by & pezson wearing
the appropnate respwratory equipment
(normally a self-contaned bres
apparatus) and worn inside the enclosed test
room. The ammonia solution is taken by the
suited indvidnal inw the test room and
soured mio an open plastic pan. A two-
mmute evaparsicn perrod s ebserved before
the test room concenirstion is messured
ueang 3 high range ammoma length of stain
detector tube. When the ammoma coaches &

tratron of b en 1000 and 1300 ppaa,
the swited indindual starts a standerdized
exeraise proiocol (o siress and flex the sat.
Alter thus prelocsl s completed dbe test reom
concantralion is measured agem. The euited
individoal exuts the test room and his stand-
by persan measures the ammonia
concentraticn inside the suit using @ low
range ammonsa length of stan detector wbe
or other more ssnsitive ammania detector. A
stand-by persan is required o abeerve the
test individual during the \est procedure, aid
the persas in donriog aad doffing the TECP
suit and monitor the suit interior. The
intrusion coefficient of the mut can be
calculated by dividing the average iest area
concentratioa by the intenor sust
concantratian. A calonmetinc indicator atrip
of bromophenol blue 13 placed on the inaide
of the suit {face piece lens so that the suited
indivadual is able 1o detect & color change
and know if the suit has e loak U
a color change 1s observed the individual
should leave the test room immediutety.
4.0—Required Supplies

€1 A supply of concantrated smmonia (S8
percent ammonum hydroxude by waght).

42 A supply of bromaphenol/blim
indicating paper, seosive 30 5-30 ppm .
aMMmania ar greatar ovar & Lwo-anmuile pasiad
i expesace.

43 A suyply of high cange (0.5-10 valume
percent} aad low range (5700 ppa) detncior
tubes for ammonia and the carresponding
sampling pump. More versitive enmonts
detectors can be sebmsitwtad tor 1he bow venge
detector twings Ao ¥oprew the smoaihvity «f
thsprechca. -

EE T DR

4.8 A plastic pen (PVC) atleast 12°:34°:1°
and a kel pin? plastic contminer (PVC) with
tightly clostng 1id. -

45 Volumeinc messuring devrce of at
least 50 millititars in volume with an
accuracy af at least +1 milliliters.
S.0—Salety Frocaxhams

51 Cencentrated ammonia is a corrosive
volstile bquid requirmg eye. sian. and
respiratory protection.

82 Since the threshold limut value for
ammonia i1s 25 ppm. only persons wearing the
appropriate respirator protection shall be in
the chamber. Normally only the person
wearing the total-encapsulating suit will be
Inside the chamber. A stand-by person shall
have a seli-contained breathing spparatus. or
equivelent bresthing apparstus, available to
enter the test ares should the suited
individual need assistarce.

S.3 A mathod to monitor the suited
individual must be used during thrs test.
Visual contact is the simplest but other
methods using communication devices are
acceptable.

S.4_ The test room shall be large enough to
allow the exercise protocol to be carmed out
ond ventilated to allow for easy exhaust of
the ammonis test stnosphere after the test(s)

sre completed. N .

$.5 Indiniduals shall be ivedically
screened for the use of respirstory protection
and checked for allergies to ammoma belore
participating in this test procedure.
6.0—Test Procedure

€11 Muasure the test area to the nesrest
foot and caiculate its volume m cubic feet.
Muitply the test area volume by 02
mililiters of ammonia per cubsc foot of test
area volume 0 datecrmune the apprexumate
-volume of ammania required to gsnerate 1000
ppm in the test area.

6.1.2 Measure this volume from the supply
of concenirated emmonia snd place it inte &
closed plestic container.

813 Place the jar, several high range
smmonrd detector tabes snd the ponp in the
clean test pan and iocate it sear the test arsa
satry doer 30 thet the suited mdividual bas
easy access to these supplies. -

6.21 ina non-contaminated atmaephere,
open a presesled ammonia indicator stnp
and fasten omre emd of the st to the inside
of suit face shield lens where it can be seen
by the wearer. Care shell be taken net v
contaminate {he detecter part of e indicater
paper by ieuching 1t. A smell prece of
masking lape er equivaloat should be used to
atiach the indicator-sirip to the iaterior of the
suit face shield .

622 [T problems are encountered with
this methed of sttachment the indicator strip
can be wfaclred to the outside of he
respirtor faoe pisce being wsed Suring the
trat, sssuming the face gaoe is wwrn within
the TBCP smut.

6.3 Don the respiraiory preiachree dovica
normally used wash the swt: and then dea the
TECP sult 1o be tested. Check to be sure 1l
openungs which sre intended 10 be sealed
frippers. gloves, vtc.)ure compietely sented.
D?m.w.vhnoﬂmm
valves.

6.4 Step into the enclosed test room such
as 8 closet. bathraom. or test booth, equipped
with an exhsust fan. No sir should be
exhausted from the chamber dunng the test
because this will dilute the ammonia
challenge concentrauons.

6.5 Open the container with the pre-
measured volume of ammonta within the
enclosed test room. and pour the hquid into
the empty plastic test pan. Wait two minutes
to allow for adequate volatilization of the
ammonia. A small mixing fan can be used
near the evaporation pan 10 increase the
evaporation rate of ammonia.

68 After two minutes a determmation of
the ammonia concentrstion within the
chamber should be made using the high range
colorimetric detector tube. A concentration of
1000 ppm ammonia or grester shal! be
generated before the exercises are started.

6.7 To test the integnty of the suit the
following four minute exercise protocol
should be followed:

6.7.1 Raising the arms above the head
with at least 15 raising molions completed in
one minuts.

672 Walking in place for one minute with
at least 15 raising motions of each leg in a
one-minute period.

6.7.3 Touching the toes with a lesst 10
complete motions of the arms from above the
Ilnno touching of the toes in a one-minute

pen

6.7.4 Deep knee bends with at least 10
complete standing and squatung motions in &
one-minute period.

6.8 At any time during the test should the
colorimetric indicating paper change colors
the test should be stopped and section 6.10
and 6.12 initisted.

69 After compietion of the test exerise,
the test ares concentration should be
measured 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 stain detector tube or other
ammonia monitor. The internal TECP suit air
should be sampled far enough from the

test area to prevent a fulse
ammonia resding.

6.12 After completion of the measurement
of the suit intenor ammomnia 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 run for
enough time to remove the ammonia gas.

8.14 Any detectable smmonia in the suit
interior (S ppm NHs or more for the length of
stain detector tube) indicates the suit fails the
test. When other ammonia detectors are
used. a lower level of detection is possible
and it should be specified as the pass fail
cniteria.

6.15 By following this practice an
intrusion coefficient of approximately 200 or
more can be measured with the sustin @
completely operational condition.

7.0—Retest Procedures
71 If the suit fasls this test check for leaks

by following the pressure test 1n test A
asbove.
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" 72 Retest the TEGP suit as-ovthined.in the -

test procadure 6.0
8.0—Report- -

&1 Each gas tight totally-encapsulating
chemical protective suit tested by this
practice shall have the following information
recorded. .

811 Unique identification number
{dentifying brand name. date of purchase.
matenal of construction, and unique suit
festures: e.g.. special breathing apparatus.

8.12 General description of {est room
used for test.

813 Brand name and purchase date of
emmonia detector strips.

8.1.4 Brand name. sampling renge. and
expiration date of the length of stain
ammonia detector tubes. The brand name
and mode! of the sampling pump should also
be recorded. If another type of ammonia
detector is used, it should be identified along
wth its minimum detection limit for
ammonia.

8.1.5 Actual test results shall list the two
test area concentrations, their average. the
interior suit concentration, and the calculsted
intrusion coefficient. Retest data shall be
recorded as an additional test. -

82 The evaluation of the dats shall be
specified as “suit passed” or “suil failed” and
the date of the test. Any detectable ammonia
(5 ppm or greater for the length of stain
detector tube) in the suit intenor indicates the
suit fails this.test. When other ammonia
detectors are used, a lower level of detection
is possible and it should be specified as the
Caution

Visually inspect all parts of the suit to be
sure they are positioned correctly and
secured tightly before putting the suit back
into service. Special care should be taken to
examine each exbaust vaive to make sure it
is not biocked. .

Care should also be exercised to assure
that the inside and outside of the suit is
completely dry before it is put into storage.

Appendix B—Genersl Description and
Discussion of the Levels of Protection and
Protective Gear

This appendix sets forth information about
personal protective equipment (PPE)
protection levels which may be used to assist
employers in complying with the PPE
requirements of this section.

As required by the standard, PPE must be
selected which will protect employees from
the speaific hazards which they are likely to
encounter dunng their work on-site. .

Selection of the appropnate PPE is &
complex process which must take into
consideration a vanety of factors. Key factors
involved in this process are identification of
the hazards. or suspected hazards, their
routes of potental hazard to employees
(snhalation, skin absorption, ingestion, and
eye or slun contact), and the performance of
the PPE materiais (e d seams) in providing s
barrier to these hazards. The amount of
protection provided by PPE is material-
hazard specific. That is. protective equipment
materials will protect wall against some
hazardous substances and poorly. er not at
all, against others. In many instances,

- -
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pretective-eguipment materials cannot be
found winch wil provide continuous
protection from the particular hazardous
substanca. In these cases the breakthrough
time of the profective material should exceed
the work durations. or the exposure after
breakthrough must not pose & hazardous
level.

Other factors in this selection process to be

employee’s work
specific conditions. The durability of PPE
materials, such as tear strength and seam
strength, in relation to the employee’s tasks
must be considered. The effects of FPEin -
relation to heat stress and task duration are &
factor in selecting and using PPE. In some
cases layers of PPE may be necsssary to
provide sufficient protection, or to protect
expensive PPE inner garments. suits o¢
equipment.

The more that is known sbout the hazards
at the site, the easier the job of PPE selection
becomes. As more information about the
hazards and conditions at the sit¢ becomes
available, the site supervisor can make
decisions to up-grade or down-grede the level
of PPE protection to match the tasks at band.

The following are guidelines which an
employer can use 1o begin the selection of the
appropriate PPE. As noted above, the site
information may suggest the use of .
combinastioas of PPE sslected from the .
different protection laveis (i.e. A. B, C ar D)
as being more suitable to the hazards of the -
work. It should be cautioned that the listing
below does not fully address‘the performance
of the specific PFT material in relstion to the
specific bazards at the job site, and that PPE
selection, evaluation and re-selection is an
ongoing process until sufficient information
about the hazards and PPE performance is
obtained.

Part A. Personal protective equipment has
been divided into four categaries based on
the degree of protection afforded and are as
follows (See Part B of this appendix for
further explanation of Levels A, B,C.and D
hazards): .

L Level A=To be selected when the
greatest level of skin, respiratary. and eye
protection is required.

Level A equipment: used as appropriate

1. Pressure-demand, full face-piece self-
contamned breathing apparatus (SCBA). or
pressure-demand supplied air respirator with
escape SCBA. spproved by the National
Institute for Occupstional Safety and Health

(NIOSH). e

2 Totally-encapsulating chiemical-
protective suit.

3. Coveralls.®

4. Long underwear.®

5. Gloves. outer, chemical-resistant.

6. Gloves. inner. chemical-resistant.

7. Boots, chemical-resistant, steel toe and

shank.

8. Hard hat (under suit)®

9. Disposable protective suit, gloves and
boots (Depending on suit construction. may *
be worn over totally-encapsulating suit).

10. Two-way radios (wom inside '
encapsulstipg sult). N

*Optional. as spplicable. .

L LeveTB—The highett level of respicitory
protection te necessary but a lesser tevel of
skin protecion is nosded.

Level B equipment; uved us appropriste

1. Pressure-demend, full-Tacepiece sell-
contained breathing apparatus (SCBA), or
pressure-demand supplied air respirator with
escape SCBA (NIOSH spproved).

2 Hooded chemical-reststam clothung
(overalls and long-sieeved jacket: coverafix
one or two-piece chemvical-splash suit
disposabte chemicsi-resrstant overafls).

3. Coversits®. .

4. Gloves. owter, chemicali-resintent.

s, Gloves, inner, chemical-resistant.

8. Boots, outer, chewricel-resistunt steel toe

. Leve!f C—The concentralion(s) snd
type(s) of eirberwe stbstamce(S) is knowa
and tre critenzs for uamg ax purifying
resparsines wre met.
Level C equipment: osed as approprinte

1. Full-face or half-mask. air purifying.
canisterequipped respirstors (NTOSH
approved).

2 Hooded d:gnﬁul-ru?lmn dothing

§. Escape wesk*

18. Twe-way radies (worn ender outside
pretective

11. Fuce siueld”

*Optional, us spplcadie.

IV. Level D—A work uniform affording
minimal protection: used for quisance
comamination only.

Level D equipment: used as appropriate

1. Coveralls.

2 Gloves®

3. Boota/shoes, chemrice!-resistant steel toe
end shank.

4. Boots, outer, chemicalcesistant

(disposable]”.
S. Safety glasses or chemical splash
goggles®.

6. Hard hat )

7. Escape mask®.

8. Face shield®.

*Optional as gpiicatle.

Part B The types of hazards Tor whick
levels A, B, C, and D protection are
appropriate are descnbed belsw:

L Level A—Level A protectinn should be
M M’

1. The hazardous substance has been
{dentiTied and seqniras the highest Jeval af
protection Tor skin, eyes. and the cespiralogy
system based on either the messured [or
potential for) high coocentration of
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o vapors. gEses. O particolates of
the site operations and work functions
involve 8 hugh potential for splash.
immarsiwon. OF exposure to unex

vapors. geses- & iculates of materials
that are hasraiul to skin of capable of being
absorbed through the intact skin,

2 Substances wath a bigh degree ofhazard
tolh.:;k'mmknowaon tobe
present. and skin contact 1 possible. or

3. Operations must be conducted io
co! y ventilated areas and the
absence of conditions requiring Lavel Ahbave
not yet beeo determuned.

I1. Level B protection should be used when:

1 The type and atmospheric concentration
of substances have been ideoti

a high level of respuratory protection.
but less skin protection.

IDLH
that do nuwa-venokmhzntc
that do not meet the cntena for use of au~
: resparators-
2 The suncephere cootams bess than 185

s.mp-u-zdwpww

bt vapors.xnd es are not Fus of
mwwma—aumh
-kmormabhdm

-tact sion

111 Lewel C protscton should be ased
whex

4. The aumospheric contaminants. Bouid
splashes. of other direct contact will nat
adversely affect or be absorbed through any
exposed skin.

2 The types of s contamyments bave been
identified. concertrefions messured. and &
camister respirator i gvaitable that can
remeve te contemanants, end

9. All criteris for e use of am-purifying
respirators are met.

IV. Lewel D protection ehould be used

2 Wark funcGons preclude splashes.
immersion. or the potental far upexpactad
inhalation of or contact with hazardous levels
of wy f

stated before combiaations of
personal peotective equipment other than
those described for Levets A.B.C. and D
tecton ay be more appropriate and may
be used to provide the proper level of

WWW

fote for the varioes
‘“"‘*ﬂv\m‘:\wﬂ\nkzﬁumﬂim stte.
wiR provide the 'mlmprlm
amd M&MM!ﬂeqd

progrs
The will need to cover
ilitias and suthority
safety and heal
yees ot the site. and the rela
with coatractors of pport
what each employer's ‘safety and bealth
for their employees o0 the
tractor on the site needs
ty and ‘bealth program 0
will smoothly interface with

have its own sal
structured that it
the p.rawlnof the site
and healih program will
wing: (1) Policy
line of autbonty =ad

need to include
statamants of the
program.
es of and the rols of
fety and health afficer or manager
and staff; {2) means or methods for the
develop for idenufying

ment
and controliing workplace hazards et the site:
methods §i

standard operaling
achces that pa}lin

vanous plans, wo

work io a sxfe and healtidal
mesns 80 EACIPE

mg the progras
and for iraprovin|

should be trying
effectiveners of
enhancing the pro

ually to improve the

on site.
Accidents on the site
investigated to pro
such occurrences can

informatron on row
be avoided in the
or illnesses occur on

they
what needs to be do!
occurring

mplaints relating
involved with site
mechanism

cuvely to improve the
udmyuﬂeinp-ﬂun

is encouraged 0

Sciences, P& Box 12203, Research Toangs
Park. NC 27708.
Trainiog programs for emergency service
nizatons are gvailable
. Emittsberg. MD sad
tate fire traimng

internationsl Society of Fire Service -
Instructors. Ashland. MA 18 another resource.
3. Decontamunation. Decontamunauon
ures should be \ailored to the specific
hazards of the site and will vary in
complexity. and number of steps. depending
on the level of hazard and the employee’s
exposure to the hazard. Decontamination
ures and PPE decontamination
methods will vary depending upon the
ific substance. since one procedure of
method will not work for all substances.

necessary. to assure that employees are not
exposed to hazards by reusing

References in Appendix D may be used for
gwdance in establishing an effective
decontamination program.

. Emergency response plans. States. along
with designated districts within the states.
will be developing of have developed
emergency response p ans. These dustrict and
state plans are 10 be utilized in the
emergency response plans called for in this

tandard. Ea ployer eds to assure that
its emergency response planis compatible
with the local plan- in addition. the
program of the Chercal Manufacturers’
Association (CMA] 18 another helpful

resources as well.

Appendix D—References 1o Appendix

The following references to the Appendix
may be consulted for further information on
the subject of this notice:

1. OSHA Instruction DFO CPL 2.70—
january 29. 1988, Special Emphas:s Program:
Hazardous Waste Sites.

2 OSHA Instruction DFO CPL 2-237A—
January 29. 1986 Technical Assistance and
Guidelines for Superfund and Other
Hazardous Waste Site Activities.

3. OSHA Instruchiont DTS CPL 2.74—
January 29. 1986. Hazardous Waste Activity
Form, OSHA 175.

4. Hozordous Waste Inspections Reference
Manual. US. Department of Labor.
Occupational Safety and Health
Administrationi, 18886.

5. Memorandum of Understanding Among
the National Insutute for Occupational Safety
and Health. the Occupational Safety and
Health Admirustration. the United States
Coast Guard. and the United States
Eavironmental Protection Agency. Guidance
for Worker Protection During Hazardous
Waste Site Investigations and Clean-up and
Hazardous Substance Emergencies.
December 18, 1980.

6. National Priorities List. 1st Edition.
October 1984, US. Environmental Protection
Agency. Revised periodically.

7. The Decontamnation of Response
Personnel. Field Standard Opersung
Procedures (F.S.OP.) 7: us. Envuonmenul
Protection Agency. Office of Emergency and
Remedial Response. Hazardous Response
Support Dwvision. December 1984.
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8. Preparation of a Site Safety Plan. Field
Standard Operating Procedures (FS.O.P.) &
U.S. Environmental Protection Agency. Office

Occupational Safety and Health
Admunistration (OSHA). U.S. Coast Guard
(USCG). and Environmental Protection

13. Pervonal Protective Equipment for
Hazardous Materials incidents: A Selection
Guide: U.S. Department of Health and Human

of Emergency and Remedial Response, Agency (EPA}: October 198S. Services. Public Health Service, Centers for
:{,.:,: rdous Response Support Division, April 11. Protecting Health and Sofety at Disease Control. National Institute for
v g Sst:ndard oP;Tm’ Safety Guidelines: Hazudou:n ::'nl:.;: Sites: An MgA?&I mquu(md Safety and Health; October
. Environmen tection Agency, Eaviron geacy.
of Emergency and Remedial Respoase, 9-85/008; September 1985, 14. Fire Service Emergency Management

Hazardous Response Support Division,

12. Hazardous Waste Sites and Hozardous

Handbook, Fedetal Energency Management

Substance Emergencies, NIOSH Worker Agency. Washungton, DC, January 1985.
oy mental Response Team: November o oca Us. Departmeat of Healh and 13. Energancy Response Guidebook. U.S.
10. Occupotional Safety and Health HmmServigu. Public Health Service, Department of Transportation, Wcsl:mmon.
Guidance Manual for Hazardous Waste Site Centars for Disease Control, National DC. 1983.
Activities, National Institute for Institute for Occupational Safety and Healths  1ep e ps 28471 Filed 12-16-06; 1257 am]
Ccicupationsl Safety and Health (NIOSH]), December 1982.
@ Journal
CONFERENCES SCHEDULED March 23-25 — Texas Safety Association Annual Confer-

Jan. 8, 1987 — Workshop on Risk Assessment, Arlington,
Va. (Environ Corp., 1000 Potomac St. N.W., Washington,
D.C. 20007; (800) ENVIRON or (202) 337-7444).

. 2-4 — 15th-Annual Professional Development Con-
fei cuce, College Station, Texas (Joe Machae, Metropolitan
Transit Authority, 500 Jefferson, P.O. Box 61429, Houston,
Texas 77208-1429; (713) 739-4947).

Feb. 15-20 — 36th Annual Industrial Ventilation Confer-
ence, East Lansing, Mich. (Myrtle Jones, Michigan State
University, 46 Kellogg Center, East Lansing, Mich. 4882¢;
(517) 353-9407). -

Feb. 24-25 — Third Annual Asbestos Design & Manage-
ment of the Asbestos Abatement Project Conference, Dallas,
Texas (Kim Heck, Director of Education, Hall-Kimbrell
Educational Services Inc., 4840 W. 15th St., Lawrence, Kan.
66046; (800) 445-0682).

Feb. 28-March 7 — Symposium on Toxicology and Toxic
Torts, Breckenridge, Colo. (Richard J. Hayes, Executive
Director, 20 N. Wacker Drive, Suite 3100, Chicago, I11. 60606;
(312) 368-1494).

March 3-4 — 34th Annual Western Safety Congress &
Exhibition, Anaheim, Calif. (Jobn P. Maxwell, Congress
Director, 616 S. Westmoreland Ave., Los Angeles, Calif.
90005; (213) 385-6461).

March 3-4 — American Conference on Chemical Label-
ing, Crystal City, Va. (ACCL, Suite 1000, 1155 Connecticut
Ave. NW., 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 - Station, Birmingham, Ala. 3529¢; (205) 934-7032).

ch 20-21 — Eighth Annual Update in Occupational
Medicine, St Paul, Minn. (Ruth K. McIntyre, Midwest Cen-
ter for Occupational Health and Safety, St. Paul-Ramsey
Medical Center, 640 Jackson Street,” St. Paul, Minn. 55101;
{612) 221-3992).
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ence and Exposition, Houston, Texas (Texas Safety Associ-
ation, Attn: Conference Coordinator, P.O. Box 9345, Austin,
Texas 78766; (512) 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.0. Box 930, Dearborn, Mich.
48121; (313) 271-1500, ext. 376).

March 2§ — American Standards Institute Conference on
Industry 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. (Connie McElroy or Nancy Taps-
cott, 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. State St., P.0. Box 1382,
Concord, N.H. 03301-1382; (603) 228-1401).

April 7-9 — Second Buffalo Tool & Manufacturing Engi-
neering Conference & Exposition, Buffalo, N.Y. (Public Re-
lations Dept., Society of Manufacturing Engineers, One SME
Drive, P.0. Box 930, Dearborn, Mich. 48121; (313) 271-0777).

April 21-22 — $7th Annual Michigan Safety Conference,
Lansing, Mich. (Michigan Safety Conference, 3338 Christine
Drive, Lansing, Mich. 48911; (517) 882-3225).

April 25-May 1 — American Occupational Health Confer-
ence, Philadelphia, Pa. (American Occupational Medical
Assn., 2340 S. Arlington Heights Road, Arlington Heights, Il1.
60005; (312) 228-6850).

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

b

Occupational Safety & Health Roporter
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APPENDIX E

Stablex Proposal/Letters of Notification
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January 27, 1986

AVCO LYCOMING

550 South Main Street
Stratford, CT

USA

06497

Attention: Ms. Donna Acshford

We have analysed the representative sample from your facility.
Please find enclosed the code, the cost for treatment per U.S.
tonne and drum, and the procedures requested you follow when
coming to the Blainville Treatment Center. '

We would like to take this Opportunity to thank you for your
co-cperation and trust you have shown in us. We at Stablex
Canada lInc., hope that our personnel and facility can be of
Service to you 1in the very near future.

Should you require any additional information, please feel free
to call us,

Yours truly,

MM b~

Willham M. Hartman
Regional Marketing and Sales Manager

WMH/cp

STABLEX CARANEDA I N C. 760 BOUL INDUSTRIEL B.aNvILLE CLEEEC
Adresse postale CP 420 Sainte-Theress Je Bla.nville Quebec J7E 447 (514) 430-9230 Tele» 05835269
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INTRODUCTION:

OBJECTIVE:

SUMMARY:

Desanuon

Alkalyne chrome

Pursuant to our representative's wvisit with
you at your facility, 1t was mutually
agreed that samples of your waste would
be taken and forwarded to the Stablex
laboratory in Blainville, Quebec. :

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

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 1into Stablex material will
meet the requirements prescribed by our
operating permit (permit number D060001).

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

1s:
Stablex Code Price
XBSKAVCS06 . $€98.00 US / US Tonne
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Your wastes have been coded for ease of
identification and control procedures at
the Stablex Treatment Center 1in Blain-
ville. Please reference the appropriate
code 1n any correspondance with Stablex
Canada Inc.

Terms are net 30 days.

Stablex Canada Inc. will quote 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 1s performed at no extra
cost to you providing the shipment
corresponds to the coded samples. You
will be notified by our order desk 1f the
Shipment 1s off-spec (analysis does not

conform with waste characterization
testing) but 1s compatible with the
"Sealosafe" process. The waste will be

acceptdd 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.
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CONCLUSION:

STABLEX CANADA INC.

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

STABLEX CANADA INC. will accept  full
responsibility and lhability to treat and
dispose of your waste once 1t has been
accepted at Stablex's Treatment Center
located 1n 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 1in accordance with the
Quebec Quality Act and the regulation
respecting liquid waste disposal.
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SUGGESTED PROCEDURES

1. Verify and select a waste hauler with the required permits
and licenses. Stablex Canada Inc. can help with' trans-
portation arrangements to Blainville.

2. Contact the Sales Order Desk at Stablex Canada Inc.,
telephone number 1-514-430-9240 or telex number 05-835569
with the following informations:

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.

4. Please notify U.S. EPA 1n accordance with the attach'ed form
letter.

N.B.: The U.S. EPA requires a 30 day prior notification of your
Intention to ship a waste to Canada. Transport Canada &
Environment Canada each requires 60 day prior notifi-
cation. These notifications cover shipments for the given
calendar year.
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MR 26 1987

John Fleming

Avco Lycoming Textron
550 South Main Street
Stratford, CT 06497

Dear Mr. Fleming:

g 3
g &7 & UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% -3 WASHINGTON, D.C. 20460

OFFICE OF
INTERNATIONAL ACTIVITIES

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,

A/en' Gfizder: €

International

ivities Specialist
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NOTIFICATION LETTER TO:

Director General ;
Director of the Waste Management Branch

Environmental Protection Program Directorate

Environmental Protection Service

Environment Canada

Ottawa, Ontario ,
K1A 1C8

In compliance with the Regulations Respecting the handling, offering for
transport and che transporting of dangerous goeds, I am writing to 1inform
your office that: -

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: Sectccccrcccecttttcccctteccnnaenen.

DOT Number: S R

Classification code Canadian
Federal Regulation: Sttt ecccctecttcecccereancnnennn..

Packing group, Canadian
Federal Regulation: R

Quantity intended to ship for a

calendar year: R R R
(metric tonnes)

Stablex Code: ctecscccccccccnnen cececncans teceaes

TO: STABLEX CANADA INC.
P.0. Box 420
760 Boulevard Industriel

Blainville, Québec e
J7E 4737
L]
The first shipment is scheduled for: . ... Cecececentcncanccane ceccccaans
(date)

It is understood that this notification will cover shipments of the above
vaste (s) through calendar year 1986.

Please direct any comments Or questions regarding subject notification to the
undersigned.

COMPANY/GENERATOR 'S REPRESENTATIVE:

* Date must be 60 days prior to first shipment.
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Date:

Notification letter to EPA

Ms. Wendy Grieder

USEPA ’
Office of International Activities

401 M, Street S.W.

Washington, D.C.

20460

Mail Drop A 106

Dear Ms. Grieder:

In compliance with 40 C.F.R. Section 262.50 plus amendments, 1 am
writing to inform your office that:

COMPANY/GENERATOR'S NAME:
FACILITY NAME:

ADDRESS:

BUSINESS PHONE:

INtends tO ItranNSPOTL .ccecececscccccccccssccssccsocssocccccscscssccscassccanscse
(general description of waste (s) in tonnes)

L N N E R R N R NN N R REEEXE RN NN and IR N NN N A NN R N RN ERNN]

(EPA WASTE 1.D. #) (DOT #)
TO: STABLEX CANADA INC.
N Inorganic Waste Treatment Center

760 Boul. Industriel

P.0. Box 420
Ste-Thérese-de-Blainville, Québec
CANADA

J7E 4)7

The first shipment 1s scheduled for ........... ceeccscccecessacseseasanesans
(date *)

It 1s understood that this notification will cover shipment of the above
waste (s) through calendar year 1986.

Please direct any comments or gquestions regarding subject notification to
the undersigned.

COMPANY/GENERATOR'S REPRESENTATIVE:

(Signature - Printed Name)

* Date must be at least one marth prior to first shipment.



Director General

TRANSPORT OF DANGEROUS GOODS
Transport Canada

3rd Floor, Tower B

Place d'Youville

Ottawva, Ontarioe

K1A ONS

Atténcion: Mr. Duncan Ellison

In compliance with the Regulations
transport and the

your office that:

COMPANY/GENERATOR 'S NAME :

Respecting
transporting of dangerous goods,

the handling, offering for

I am writing to inform

FACILITY NAME:

ADDRESS:

INTENDS TO SHIP/TRANSPORT:

Ceneral description of vaste/shipping name:

UN 1D humber, State 1D 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:

Sctablex Code:

STABLEX CANADA INC.

P.0. Box 420

760 Boulevard Industriel
Blainville, Québec

J7E 477

TO:

The firse shipment is scheduled for:

It is understood that this
waste (s) through calendar year 1986.

Please direct any comments or
" undersigned.

COMPANY/GENERATOR'S REPRESENTATIVE:

notification will

questions regarding subjec:

.--.-.oo-------n-n-oo-ca¢--.o-uu--o

-.--.o----.-----uo.---oo---«o----..

---o--o------.c---..--o.-.o--a-.--.

.-.l-.lv-l.-.---ctq..-.-----co-.--.

Itq.-l-.o.--.-..t-to-u-.osl‘.-v---b-

.---s.--o----.-q---.--..---o---.-..

(metric tonnes)

--.--oto-tua-.--.--.o--.oo--o--'o--

(dace)

cover shipments of the above

notification to the

* Date must be 60 days prior to first shipmenc.
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NOT APPLICABLE
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Landfill Cap References and Manufacturer's Specifications
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REFERENCES

Landfill Runoff:

Schroeder, Paul R., August 1983. Hydrologic Evaluation of
Landfill Performance, HELP Version 1. USAE Waterways

Experiment Station, Vicksburg, MS 39180.

Slope Stability Analyses:
GEOCOMP Corp., 1984. GEOSCOPE, Version 2.0. GEOCOMP Corp.,
Concord, MA 01742

METCALF & EDDY
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Gundie Lining Systems Inc

Gundie

e

GUNDLINE HD is a high quality formulation of High Density Polyethylene containing approximately
97.5% polymer and 2.5% of carbon black, anti-oxidants and heat stabilizers. The product was designed
spectfically for exposed conditions. it contains no additives or fillers which can leach out and cause

deterioration over ime.

mecessmmcsoe (GUNDLINE® HD spEcn:lCAT'ONS _

UGE{NOMINAL) 38

20mil 30mil 40mil 6O mil 80 mil 100 mil
(0.5 mm) (0.75mm) (1.0mm) (1.5mm) (20 mm) (2.5 mm)

Density /(g'ce) (Mimmum) ASTM D1505 0.94 0.94 0.94 0.94 0.94 0.94
Melt Flow Index ASTMD 1238 0.3 03 0.3 0.3 0.3 0.3
(A 0 min) Condition E (190°C, 2.16 kg.)
Minimum Tensile Properties ASTM D638 Type IV
{Each direction) Dumb-bell at2ipm.
1. Tensile Strength at Break 80 120 160 240 320 400
(Pounds/inch width)
2. Tensile Strength at Yield 50 70 85 140 190 240
(Pounds/inch width)

3. Elongation at Break (Percent)
4. Elongation at Yield (Percent)

700 700 700 700 700 700
13 13 13 13 13 13

5. Modulus of Elasticity ASTM D882 110,000 110,000 110,000 110,000 110,000 110,000
(Pounds/square inch) . i -

Tear Resistance Intiation (Ibs Min.) ASTMD1004 DieC 15 2 30 45 60 75

Low Temperature/ Brittieness ASTM D746 Procedure B =112°F =112°F —=112°F —112°F -112°F -112°F

Dimensional Stability ASTMD1204 =2 =2 =2 =2 =2 =2

(Each direction, % change max.) 212°F1hr.

Volatile 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 ASTM D638 Type IV

inongnal value) Dumb-bell at2ipm.

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 No No No No
100 pphm, 104°F cracks cracks cracks cracks cracks cracks
Magniﬁcaum 7 x 7 x 7 x 7 x 7 x 7 x

Environmental Stress Crack ASTMD1693 1500 1500 1500 1500 1500 1500

(Minimum hours) Condition C (100°C)

Puncture Resistance (Pounds) FTMS 1018 85 135 175 270 350 440
Method 2031

Water Absorption (Max. % Wt.change) ASTM D570 0.1 0.1 0.1 0.1 0.1 0.1

Hydrostatic Resistance ASTM D751 Method A 160 240 315 490 650 810

(Pounds/square inch) Procedure |

Coefﬁagnt ofLinear Thermal Expansion ASTM D696 1.2 1.2 1.2 1.2 1.2 1.2

(x 10 == ) Nominal

Moisture Vapor Transmussion ASTMES6 006 005 004 003 0.02 0.01

(g/m’ - day)

Thermal Stability ASTM D3895 2000 2000 2000 2000 2000 2000

Oxidative Induction Time (OIT) 130°C, 800 psi O,

(minutes, minimum)

UITPULTEY
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Fabric Properties

{ Typical
Fabric Property 500X Unit Test Method Values"
Resistance to
Installation Damage
Grab Tensile Strength Ib 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 ib ASTM D-1117-80 115
Puncture Resistance Ib ASTM D-3787-80% 85

Typical

Fabric Property 600X Unit Test Method Values"
Resistance to
Installation Damage
Grab Tensile Strength Ib 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 Ib ASTM D-1117-80 120

| Puncture Resistance Ib ASTM D-3787-80™ 130

'The values listed are average values Contact the Mirafi Techmical Department for minimum certifiable values

?Diaphragm Bursting Tester

ITension Testing Machine with nng clamp, steel ball replaced with a ¥¢-inch diameter sohd steel cylinder (with hemispherical tip) centered

withuin the ring clamp

racy or compieteness thereo! Final determination of the suitability of any information or material or the use contempigt

Tirarrnc

To the best of our knowiedge the information contained herein 1s accurate However Mirah Inc cannot assume any hability whatsoever for the accu

whether the suggested use infringes any patents 15 the sole responsibility of the user

[
Anmbud!he-

DOMINION TEXTIHE goup  Mirahi € 15 a trademark owned by Mirah Inc € 1984 Mirah Inc

of us manner of use and

MIRAFI INC PO BOX 240967/CHARLOTTE, N C 28224/(704) 523-7477 or (800) 438-1855/TELEX 216303 MRFI

2MP-3
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