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1.0 INTRODUCTION

This report presents the findings of an assessment of waste
Minimization opportunities at Air Force Plant 6 in Marietta,
Georgia. It is part of the Waste Minimization Program being
conducted by the Air Force Systems Command, Aeronautical Systems
Division/Facilities Management Division (ASD/PMD) for eight
(8) Government-Owned, Contractor-operated (GOCO) facilities to
promote prudent waste management by exploiting opportunities to
reduce costs and conserve resources.

A project team completed a site investigation of Lockheed
operations during the weeks of July 22-26 and September 2-6,
1985 to review facility operations and discuss opportunities for
waste reduction with plant engineering staffs. Based upon this
investigation and subsequent analyses, this report presents the
status of current waste generation and minimization programs and
recommends other potential methods for reducing current waste
volumes. Tables of waste volumes before and after minimization
have been prepared to provide an indication of planned and
projected waste reduction possible through system modifi-
cations. Finally, recommendations for implementation of
opportunities which could further reduce waste generation and
disposal are provided.

1.1 BACKGROUND

Interest in waste minimization has long been promoted by Federal *
legislation, including the Federal Water Pollution Control Act
Amendments of 1972, the Energy Policy and Conservation Act of
1975 and the Used Oil Recycling Act as well as DOD directives
such as AFR 78-22 and DODD 19-14. More recently, the impetus
for waste minimization has become even stronger. The
reauthorization of RCRA includes bans on landfilling of certain
waste types and a request for certification that waste
minimization is being conducted by hazardous waste generators.
Similarly, DOD has issued directives requiring zero land
disposal of solvents by October, 1986, through its Used Solvent
Elimination Program.

ASD/PMD anticipated these developments and initiated programs in
1983 to address these issues. A preliminary identification of
resource conservation and recovery activities and opportunities
was included in an environmental audit program conducted in 1983
for fifteen (15) facilities. ASD/PMD contracted a further study
of resource conservation and recovery opportunities at eleven
(11) GOCO facilities in 1984. This effort resulted ina
preliminary assessment of opportunities for industrial and
non-industrial (i.e., solid or municipal wastes) waste streams.

1-1
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The methodology for this effort relied primarily on data
acquired during the environmental audit program conducted in
1983 supplemented with conversations and information exchanges
between the study team and GOCO contractor personnel. The
results of this investigation were an indication of the areas3where resource conservation and recovery opportunities appeared
to be most substantial, and the areas where opportunities were
not promising. Through application of a consistent methodology,
facilities with substantial opportunities were identified, so
that opportunities warranting further investigation could be
identified.

The 1984 study demonstrated that plant operators were
implementing methods that could substantially reduce waste
generation volumes and raw material requirements to reduce their
waste management costs and potential liabilities associated with
waste land disposal. However, other opportunities for waste
minimization were identified which appeared both technologically
and economically feasible but were not being implemented.

In light of the findings of these studies and the new
certification requirements of RCRA, ASD/PMD is adopting a Waste
Minimization Program. The program will promote prudent waste
management by exploiting opportunities to reduce costs and
conserve resources. It is intended to establish for ASD/PMD the
status of progress in this area, and to demonstrate facility
advances in prudent waste management. In addition, it is
expected that new opportunities not previously considered will
be identified for possible implementation.

1.2 OBJECTIVES

The ASD/PMD Waste Minimization Program is designed to promote
waste management opportunities which reduce the reliance on land
disposal by GOCO facilities and which result in increased
efficiency in the utilization of resources. As a part of this
program, this study has the following objectives:

1. Define the status of waste generation and existing
minimization concepts at AFP 6.

2. Support feasible alternatives identified at AFP 6 by
Lockheed.
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3. Identify and evaluate new opportunities not being3 implemented at AFP 6.

4. Stimulate technology transfer between AFP 6 and other
Air Force GOCO facilities as well as with other DOD
installations.

5. Continue to increase the awareness of the importance
of waste minimization.

6. Provide information needed to confidently certify
that waste minimization is being employed at AFP 6 to
satisfy RCRA requirements and DOD directives.

1



2.0 CONCLUSIONS AND RECOMMENDATIONS

P Air Force Plant 6, located in Marrietta, Georgia, is operated by
Lockheed-Georgia Company. Operations at AFP 6 cover
approximately 720 acres. Lockheed currently has approximately
18,300 employees engaged in C-5B production and C-5A and C-130
maintenance/operations.

Lockheed generates significant quantities of wastes as a result
of machining, surface preparation, surface coating, assembly,
testing and maintenance operations. In 1984, Lockheed generated
549,390 gallons of waste requiring off-site treatment or
disposal at an approximate cost of $419,000. Off-site disposal
is expected to increase substantially as 192,000 gal/yr of
industrial wastewater sludge, previously disposed on-site, is

sent off-site for disposal.

Measures now in place at AFP 6 are resulting in significant
reductions in off-site land disposal requirements. Additional
planned changes being incorporated by Lockheed are expected to
further reduce the use of off-site treatment and land disposal
ifuture years. These rates could potentially be reduced

inrhe through additional measures.

A summary of the conclusions, recommendations and economics
resulting from an investigation of waste minimization
opportunities at McDonnell Douglas and Rockwell is provided
below.

2.1 CONCLUSIONS

This section presents a summary of the waste minimization
measures being incorporated by Lockheed, as well as alternatives
being considered as part of waste minimization initiatives at
APP 6 a.,d alternatives requiring further investigation,
development or capital resources prior to incorporation.

A summary of 1984 waste disposal volumes, currently planned
reductions and additional potential reductions being considered
by Lockheed is provided in Table 2-1. A brief description of
reduction methods is provided in Table 2-2. An analysis of
these data results in the following conclusions:

1. Measures now in place at AFP 6 have achieved
significant reductions in land disposal requirements.
Reductions of approximately 70 percent are attributable
to the following in-place measures: '

2-1



TABLE 2-1. SUMMARY OF WASTE
MINIMIZATION PROGRAM -- AFP 6

PROJECTED PROJECTED
LAND LAND

DISPOSAL DISPOSAL
:984 1984 W/PLANNED W'PROPOSED

GENERATION LAND DISPOSAL MIN:MIZATION
(1 ) 

MINIMIZAT:ON
WASTE STREAM (POUNDS) (POUNDS) (POUNDS) (POUNDS)

1. Machine Coolant 2,070,080 a a 0~Waste

2. Engi: '±1 & 200,000 0 0 a
Hydrauilc Fluid
Waste

3. Paint Sludge 301,000 301,000 301,000 22E, 00
(90,400)(2)

4. Paint & Thinner 130,00 0 0 a
Waste

5. Trichloroethylene 53,700 0 0 a
Waste

6. 1,1,1-Trichioro- 60,100 8 0 0
ethane Waste

7. Fuel Waste 639,00 0 0 0

8. Spent Salt Baths 54,280 54,200 54,200 54,200

9. Chem Mill Waste 2,968,000 0 0 8

10. Chem Mill Maskant 4,750 0 8 0
Waste

11. Cyanide Waste 920 920 8 a

12. IWT Sludge i,780,006 1"8,0,0 890,080 668,000
(249,800)(2)

13. Sealant Waste 61,600 61,000 61,680 61,000

14. Fire Fighting 2,890 2,890 2,890 2,890

Foam Waste

TOTALS 8,318,160 2,28,610 1,309,690 1,0:2,6901(458,098) (2)

% REDUCTION .-- 40% 54%

() Includes approved and/or funded minimization measjres.
(2) Figures in parenthesis represent reductions icnieva le tru h 'hn-s.Qe

high-temperature incineration.
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TABLE 2-2. SUMMARY OF l* -

i CURRENT, PLANNED AND RECOMMENDED

WASTE MANAGEMENT METHODS AT
AFP 6

PRESENT PLANNED RECOMMENDED
•WASTE STREAM METHOD ( l)  CHANGES (2 )  CHANGES

1. Machine Coolant On-site 1) Change )Evaluate centralized %.
Waste IWT system coolant coolant recycling .'

2) Partial 2) Evaluate use of
recycle chip wringer

3) Improve coolant
mpnagement

2. Engine Oil T. off-site recycle None increased on-site
Hydraulic Fluid recycle -Waste

3. Paint Sludge Landfill disposal None Evaluate on-site" _

treatment

4 . Paint & Thinner Incineration and None on-site recycling,
Waste off-site recycle

5. Trichloroethylene Incineration and None 1) Reduce VOC losses %

Waste off-site recycle 2) On-site recycling 0

6. 1,l,l-Tri- off-site recycle None On-site recycling '
chloroethane and incineration

Waste-

7. Fuel Waste off-site recycle None on-site use as fuel ,"
'Nsupplement ,-J

N.5.

8. Spent Salt Baths Landfill disposal None None ,

9. Chem Mill Waste off-site treatment None Evaluate milling rate aJ
~~decrease and on-site,,

recycling

INI.

10.~~~ ~ ~ ~ ~ ~ ChmMl*nierto oeNn

Maskant Waste ,

11. Cyanide Waste Landfill disposal Changed to None .%"

non-CN processes

12. WT Sludge On-site landfill ) off-site i)Evaluate ultra- -
disposal landfilling filtration

2) improve 2 ) Evaluate cationic
dewatering coagulants '
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1. Over one million gallons per year of concentrated
chemical wastes are treated on-site by Lockheed.

2. Machine coolants are treated on-site to achieve a
f249,000 gal/year reduction in disposal

requirements.

3. Approximately 96,000 gal/yr of contaminated
solvents and fuels are recycled off-site under
contract to Lockheed.

2. Measures already approved or implemented are expected
to result in a 40 percent decrease in AFP 6 land
disposal of hazardous waste from 1984 levels. These
include:

1. Replacement of on-site treatment system vacuum
filters with efficient sludge presses is expected
to reduce sludge generation by approximately
96,000 gal/yr.

2. Plant-wide switchover to a more efficient coolant
and the partial recycling of coolant are expected
to further decrease sludge generation.

3. Flow reduction and capacity increase renovations
are expected to reduce treatment plant sludge
generation significantly.

4. A previous changeover to noncyanide cadmium
plating will eliminate the generation of 120
gal/yr of cyanide solids.

3. Additional opportunities have been identified by
Lockheed and during the course of this study which
could reduce off-site treatment and disposal
requirements by an additional 14 percent. These are as
follows:

1. Plantwide coolant recycling could almost eliminate
coolant flows to the waste treatment plant
resulting in lower sludge generation rates.

2. The life of hydraulic fluids could be extended
through a plantwide oil maintenance program to
reduce off-site recycling by 20,250 gal/yr.

3. Waste paint sludge could potentially be treated
on-site to reduce generation rates by
approximately 8,000 gal/yr.

2-4
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4. Waste solvents (methyl ethyl ketone,
trichloroethane and 1,1,1-trichloroethane) could
be recycled on-site for reuse to achieve a 17,000
gal/year reduction in off-site disposal and

recycling.

5. Almost 80,000 gal/yr of contaminated fuels could
be used on-site as supplemental boiler fuels in
lieu of off-site recycling.

6. Chem mill wastes could potentially be recycled
on-site to reduce off-site disposal by 370,000
gal/yr.

7. Treatment plant sludge generation could be reduced
by 24,000 gal/year or more through the use of
ultrafiltration and cationic coagulants.

An additional reduction in land disposal rates of approximately
25 percent could be achieved through the on-site incineration of
organic residues and IWT sludges.

2.2 RECOMMENDATIONS

Based on the findings of this waste minimization investigation
of Lockheed operations at AFP 3, the following is an inventory
of recommendations made with the objective of minimizing current
waste disposal.

1. Machine Coolant Waste

1. Evaluate the feasibility of a plantwide coolant
recovery system including a chip wringer or other
drainage system.

2. Evaluate the use of deionized water for coolant
makeup.

3. Obtain a coolant analyzer for use in tracking
coolant quality.

4. Evaluate the on-site incineration of recovered
tramp oils.

2. Engine Oil and Hydraulic Fluid Waste

1. Acquire portable systems equipped with water
removal features for the routine, in-situ
maintenance of machine hydraulic oils.

2-5 P

%',



2. Implement a hydraulic oil maintenance program with
routine purification of all plant hydraulic oils
in the new portable systems.

3. Analyze oils periodically to verify quality and
establish appropriate purification intervals.

4. Dedicate the existing oil filtration systems to
the largest (or most problematic) hydraulic
systems and operate the systems full time.

5. Evaluate the on-site incineration of engine oils
and nonrecyclable hydraulic fluids.

3. Paint Sludge

1. Investigate the use of detackification chemicals
and on-site sludge dewatering to reduce total

*volumes.

2. Evaluate on-site incineration of waste paint

sludge.

4. Paint & Thinner Waste

1. Provide improved segregation at waste accumulation
points to allow complete segregation of recyclable
solvents.

2. Provide paint gun cleanup stations at all painting
booths.

I 3. Educate workers on the importance of proper waste
segregation.

4. Delegate responsibility for waste segregation to
line management.

5. Conduct routine checks to identify accumulation
points where proper segregation is not being
accomplished.

6. If nonsegregation is detected, employ management
initiatives to correct problems.

7. Acquire a distillative recovery system and storage
tank for on-site methyl ethyl ketone (MEK)
recovery.

p2-
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8. Utilize recovered MEK for equipment cleanup and,

if it can meet mil specs, operations requiring a
high purity MEK.

9. Evaluate the recovery of other waste solvents

using the system acquired for MEK.

10. Evaluate on-site incineration of nonrecyclable
waste paints and thinners.

5. Trichloroethylene Waste

1. Evaluate the condition of degreaser covers and

repair damaged and poorly fitting covers.

2. Train employees in the importance of judicious

cover use.

3. Post signs at each degreaser mandating judicious
cover use.

4. Delegate responsibility for cover use to line

management. 'i

5. Conduct routine spot checks to verify routine

cover use.

6. Evaluate crane entry/exit speeds and train
operators in proper speed control.

7. Train employees in proper loading rates.

8. Train employees in proper spray system use.

9. Evaluate the potential for consolidation of

degreasing operations.

10. Segregate waste TCE from other materials as

described in item 4.

11. Acquire a distillation and bulk storage system for
the on-site recovery and reuse of TCE.

12. Develop low-cost solvent analysis techniques to be

used to verify the purity of recycled solvents.

13. Assign one employee full-time responsibility for .s
AFP 6 solvent segregation and recovery programs.

2-7



U
6. l,l,l-Trichloroethane Waste

1. Segregate waste TCA from other materials as
described in item 4.

2. Acquire a distillation and bulk storage system for
TCA recovery.

3. Develop an analysis program to verify the purity
of recovered TCA and any additive deficiencies.

4. Replenish spent additives in recovered TCA, as
necessary.

5. Assign one employee full-time responsibility for
AFP 6 solvent segregation and recovery programs.

7. Fuel Waste

1. Evaluate the on-site reuse of waste fuels as
supplemental boiler fuels.

2. Evaluate use of waste fuels as incinerator fuels.

8. Chem Mill Waste

1. Evaluate chem milling operations to determine if
higher free aluminum concentrations can be
tolerated in the chem milling operation.

2. Determine the long-term utility of a chem mill
solution recovery system.

3. If economically justifiable, expeditiously acquire

a chem mill solution recycling system.

9. IWT Sludge

1. Continue with planned dewatering system
improvements.

2. Continue with planned flow reduction efforts.

3. Evaluate the economics and benefits of increased
concentrated industrial waste storage capacity.

4. Evaluate the use of ultrafiltration techniques in
the oily industrial waste system.

5. Evaluate the replacement of ferrous sulfate with
high-performance cationic coagulants.

6. Evaluate on-site incineration of IWT sludges.

2-8
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2.3 ECONOMICS

I Table 2-3 summarizes the economics of some of the waste
minimization measures developed through this investigation.
Economics are order of magnitude estimates only and should not
be used in place of detailed engineering estimates which
con~sider contractor labor, engineering and administration costs 4
and facility specific costs. Where costs were not available
from Lockheed, estimates are based on standard cost references,
vendor quotes or experience with similar capital projects.

I0

II
7.

.
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TABLE 2-3

APP 6: LOCKHEED
POTENTIAL WASTE MINIMIZATION ECONOMICS

CAPITAL ANNUAL INCREASED

WASTE OPTION COST O&M ANNUAL
COST SAVINGS %?

1. Machine Coolant Mobile Plate $ 1,,,, S 4,,,, 3,786 %.-

Waste Fiiltration %

2. Hydraulic Oil Mobile Oil $ 28,66 $13,506 $ 23,960

Waste Purification

3. Paint Sludge On-Site Treatment N/A N/A N/A

4. Paint & Thinner On-Site Recycling $ 37,966 $ 7,306 $ 95,266

Waste

5. Trichloroethylene I) On-Site Recycling $ 15,666 $ 4,466 S 30,666

Waste 2) Cover Repair N/A 6 $ 12,508

3) Increased Cover 6 $ 16,566
Use

4) improved Practices 6 6 s 15,866

6. 1,1,1-Trichloro- On-Site Recycling $ 15,666 $ 3,700 $ 15,363 %,

ethane Waste I

7. Fuel Waste Use as Boiler Fuel $146,666

8. Chem Mill Waste 1) Crystallization $979,666 $24,606 s 496,666
Recovery ,

2) Lime Precip. $1,257,666 $231,666 S 283,60 0

Recovery 
.

9. IWT Sludge 1) Increase IWC N/A N/A $ 15.663

Storage Capacity
2) Ultrafiltration N/A N/A S 18,666

of IWO % 4A %
3) Cationic N/A N/A N/A

Coagulants

16. Solvent Vapors vapor Recovery and N/A N/A N/A %
Reuse

11. Organic Residues On-site Incineration $3,266,666 $356,666 None

N/A indicates data not available.

2-10
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3.0 WASTE MINIMIZATION PROGRAM

AFP 6 - LOCKHEED

This section provides a description of current waste
generation and management practices by waste stream at AFP 6
- Lockheed-Georgia Company. A summary of these current
practices is provided in Table 3-1. The following
subsections present detailed descriptions of each waste

stream and current management methods; waste stream material
balances (where appropriate); opportunities for waste

minimization; system economics; and recommendations for
system implementation. Section 3.16 provides an evaluation
of on-site incineration of several of the waste streams.
This information is provided in support of the conclusions
and recommendations summarized in Section 2. Work sheets for
each waste stream are included in Appendix B.

3.1 MACHINE COOLANT WASTES

3.1.1 Waste Description and Management Practices '.
Machining operations at AFP 6 require soluble oil/water
emulsion coolants for lubrication and cooling of aluminum
parts during metalworking. After prolonged use of the

j coolant, it is degraded, as evidenced by ineffective
lubrication, rancidity and free-floating tramp oils. These
spent coolants are removed from machine sumps by portable
vacuum trucks and subsequently drained to the AFP 6 Oily

Industrial Waste (IWO) treatment system.

Figure 3-1 presents annual coolant use data for AFP 6
machining operations. Lockheed currently uses Union 10-B
water soluble coolant. A typical make-up of the coolant is:

0 60-90% mineral oil
O 1-5% water
O 5-30% emulsifiers
o 1-20% coupling agents
o 1-10% rust inhibitors

Coo -% bactericide (generally chlorophenols).

Coolant is mixed with water to a 20:1 (water:oil) ratio prior
to addition to the machine sumps. Waste coolants pumped from
machine sumps typically contain this water:oil ratio with 2
to 3 percent tramp oil and high solids content.

Based on purchase records, it is estimated that Lockheed used
332,200 gallons of coolant/water emulsion in 1984. Assuming
a typical industrial operating loss rate of 25 percent
through evaporation and dragout, an estimated 249,150 gal/yr
of used coolant are discharged to the IWO system for
treatment.

3-1
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The IWO system, shown schematically in Figure 3-2, employs
physical skimming, air flotation, ferrous sulfate
coagulation, gravity separation and pH adjustment to achieve
treatment. Sludge is piped to the sludge treatment system
for dewatering, effluent is discharged to the local sanitary
sewer system and collected oils are burned on-site in a small
dedicated oil incinerator.

Actual IWO system operating and maintenance (O&M) costs are
not available. However, assuming O&M costs of $0.10/gal,
coolant disposal costs of $24,900/yr are calculated. As
shown in Figure 3-1, total coolant management costs of
$76,46s/yr are estimated.

3.1.2 Waste Minimization Opportunities

3.1.2.1 Use of Alternate Coolants

Lockheed has recently initiated efforts to institute a
plant-wide switchover from "he Union 10-B coolant now in use
to Trimsol brand coolant. Trimsol was once used throughout
AFP 6, however, a change to Union was made several years ago
in an effort to reduce operating costs. Since the

changeover, experience has shown that although the Union
coolant costs considerably less ($3.09/gal versus
approximately $7.70/gal for Trimsol), Lockheed estimates that
its life expectancy is roughly one-quarter that of Trimsol in

small machines and one-half in larger sumps.

It is estimated that coolant waste generation will decrease
by approximately 60 percent as a result of the planned
changeover to Trimsol. Assuming that losses remain constant
at 83,050 gal/yr, total coolant usage would decrease by
approximately 45 percent. It is estimated that coolant waste
generation after switchover will be approximately 99,000
gal/yr. Although coolant purchase costs would increase by

approximately $12,000/yr, a net coolant management cost
decrease of $3,000/year is projected, due to decreased

coolant treatment demands. Actual savings would probably be
greater as machine down-time and coolant changeout costs
would also be decreased.

3.1.2.2 Coolant Recycling

Lockheed has recently funded installation of a Lockheed-owned
coolant recovery system. The coolant recovery system is
planned to service four large machines with combined sump
volumes of 12,474 gallons. The system, an ALCMO model
AC10-600DR Cyclonic Filtration System, is designed to

increase coolant life by removing swarf and aerating the

04 3-6
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filtered coolant. Used coolant is automatically removed from ,e

the sumps of the four machines and transferred to a

600-gallon tank where large and heavy particles settle out

and are removed by a moving drag flight conveyor. The system

is designed to further purify the coolant by removing
metallic and nonmetallic particles down to 5 microns in size

through cyclonically-induced density separation. The coolant

aeration which occurs during cyclonic filtration will

reportedly prevent bacterial growth, the major cause of

coolant failure at AFP 6. 
N.A

ALMCO claims that the system extends coolant life as much as a,

16 times. An annual cost savings of $11,000 has been
calculated based on the following assumptions:

1. Trimsol coolant will be used in the system with an 4
untreated life expectancy of approximately 100 days;

2. Coolant life will be doubled through use of the

ALMCO system; 9

3. On-site treatment costs will average $0.10/gal of
waste coolant; and

4. Coolant replacement costs for Trimsol will be

$7.70/gal (undiluted).

Waste coolant generation will be further reduced by an

estimated 33 percent from the rate projected after plant-wide .,'a
switchover to Trimsol to 66,440 gal/yr. -a.,.

Further significant reductions in waste coolant generation

I rates can be achieved through the use of similar coolant

recovery technologies on a plant-wide basis. Two
technologies which have been widely used and appear

well-suited to AFP 6's needs are centrifugation and
coalescing plate filtration. Several Air Force GOCO's
currently utilize such systems:

o AFP 3 in Tusla, Oklahoma employs six portable
coalescing plate filtration systems to service all
of its machines. c eth

0 AFP 4 in Forth Worth, Texas employes a high-speed _
centrifugation system connected directly to machine

sumps.

3-.
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0 AFP 44 in Tucson, Arizona has recently installed a
high-speed centrifugation system which waste
coolants are brought to for cleansing after removal
from machines by portable vacuum trucks.

These systems have the advantage over cyclonic filtration
systems of removing free-floating tramp oils, a major cause
of bacterial growth. A centrifugal system, which used
coolants are brought to for recovery with portable vacuum
tanks, would allow recycling of all AFP 6 coolants, including
coolants which must be removed from the ALMCO system due to

excessive tramp oil formation. Alternately, portable
coalescing plate filters are available which can be hooked
directly to each machine for a period of time to remove
swarth and tramp oils.

To extend the life of recovered coolant further, biocides may
be added during the recycling step to retard the on-set of
bacterial growth and rancidity. Alternately, flash
pastuerization systems can be used to effectively kill
bacterial growth without chemical addition. Vendor 4.

information for centrifugation, plate filtration and flash ,p
pasturization systems is provided in Appendix C.

The economics of each of the technologies described above has
been estimated based on a processing capacity of 250,000 -

gal/yr, or 125 gal/hr. Preliminary cost estimates are

presented in Appendix C together with vendor data. The
economics of the three systems are summarized in Table 3-2.

3.1.2.3 Other Measures

Other measures which could potentially reduce coolant waste %

generation at AFP 6 include:

o Use of deionized water for makeup.

o Reduction of dragout losses through installation of
a chip wringer.

T O Purchase and use of a coolant analyzer.

0 o On-site incineration of tramp oils.

The use of deionized water in the coolant makeup process can
extend useful life by preventing the reaction of water-borne
ions (such as Ca + 2 and Mg + 2 ) with coolant emulsifiers and ..

detergents to form insoluble precipitates. The incorrect
chemical balance which may result from using water with

greater than approximately 3 grains/gal hardness cannot only
reduce the coolant's life, it can cause the formation of
gummy residues on machines and parts and cause corrosion of
the machine and work tools.

i 3-91e
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The use of an automated chip wringer or drainage system can
help to reduce coolant dragout losses and would likely
increase the resale value of the recovered aluminum chips.
The economics of chip/coolant separation would probably not
be favorable, however, unless utilized on a centralized
coolant processing system similar to those described in
Section 3.1.2.2. It is estimated that as much as 40 percent
of the 83,050 gal/yr of coolant losses are attributable to
chip dragout. If 80 percent of this dragout could be
recovered and recycled for reuse in AFP 6 machining
operations, a savings of approximately $10,000/yr in avoided
coolant purchase costs could be realized. The data required
to properly size a wringer system, estimate required facility
modifications and project system costs are not currently
available.

The use of a coolant analyzer can help facility staff to
track coolant degradation, evaluate recovery systems, detect
foreign object contamination and determine proper additive
and makeup levels. Through systematic use in a coolant waste
minimization program, a coolant analyzer can help achieve
significant reductions in coolant waste rates. Although the
resulting benefits are difficult to quantify, purchasers have 44

estimated payback periods of only a few months for analyzers .
costing approximately $5,000.

Tramp oils collected from coolant recovery operations could
potentially be incinerated on-site to reduce off-site 4
disposal requirements. This opportunity is discussed further
in Section 3.16. v

3.1.3 Recommendations

It is recommended that Lockheed evaluate the feasibility and
attractiveness of a centralized coolant recovery system
capable of processing all AFP 6 waste coolants. System

design criteria should be based on data gathered through
evaluation of waste rates after the planned change to Trimsol
is completed. The evaluation should include an analysis of
the economics of a chip wringer or similar chip drainage
system. It is also recommended that Lockheed acquire a
coolant analyzer for evaluating coolant degradation rates.
Finally, it is recommended that Lockheed evaluate the use of
deionized water in coolant formulation.

44
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3.2 ENGINE OIL AND HYDRAULIC FLUID WASTES

3.2.1 Waste Minimization and Management Methods

Approximately 25,000 gallons of used hydraulic oil and engine
oil were generated at AFP 6 in 1984. Lockheed estimates that
90 percent of these oils are hydraulic fluids drained from
mills, lathes, presses, shears and other machines. The
remaining 10% are motor oils drained from vehicles during

maintenance operations.

Used oils are collected in drums for resale to Arivec
Chemicals, Inc. of Douglasville, Georgia, an off-site
recycler. Lockheed currently receives $0.15/gal of
recoverable oil or approximately $3,750/yr.

3.2.2 Waste Minimization Opportunities

Lockheed currently has measures in place to extend the life
of hydraulic oils at AFP 6. Several mobile filtration units
manufactured by H&H Industrial Products of Hartville, South
Carolina are now used to periodically filter hydraulic oils
in several of the larger AFP 6 machines. Lockheed estimates
that the life of the oils in these machines is doubled as a
result. Hydraulic oils throughout AFP 6 are drained and
replaced on an annual basis.

It is estimated that the acquisition and routine use of
portable oil purification systems would allow a 90 percent or
greater reduction in waste oil generation rates. Several
types of oil purification systems are commercially available
which appear well suited to AFP 6's needs. All of these
systems employ filtration as the orimary solids removal
technique, however, the type of filters used will vary
between manufacturers. Although filtration systems such as
the H&H equipment now in use at AFP 6 do provide some degree
of water removal capability, a program designed to maximize
oil life should employ specialized water removal equipment.
Water removal systems typically operate by exposing a thin e:
film of heated oil to a vacuum. Water as well as volatile
removed in such systems.

By purifying oil on a routine basis with appropriate
equipment, oil life can be extended to over 10 years.
Periodic analysis to determine bottom sediment and water

(BS&W) levels can be employed to verify equipment performanceand schedule oil servicing operations. Existing Lockheed ..
particle counters and laboratory facilities could be employed
to conduct oil analyses at no additional capital cost. b

3-12
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The economics of a maximum oil recovery program appear quiteU0 favorable. Annual savings of $24,000 have been projected
based on the following assumptions:

1. Hydraulic oil purchases can be reduced by 90 percent 3

(based on reported system efficiencies).

2. Average new oil purchase costs are $2.00/gal (based
on typical current prices).

3. All hydraulic oil will be purified once per month
resulting in purification rates of approximately
270,000 gal/yr.

4. System O&M costs will average $0.05/gal, including
testing (based on vendor estimates).

5. Current resale revenues of $3,040/yr will be lost
(motor oils and unserviceable hydraulic oil will
still be sold to a recycler).

Actual savings may be higher as time consuming draining,
flushing and refilling operations can be discontinued. Based
on the purchase of two $14,000 portable purification systems
similar to the systems offered by Aquanetics of Farmingdale,
New York, payback would occur in approximately 14 months. In
addition, nonrecoverable hydraulic oils as well as used motor
oils could potentially be incinerated on-site. This
opportunity is described further in Section 3.16.
3.2.3 

Recommendations

It is recommended that Lockheed acquire portable systems for

be equipped with vacuum purification capability to allow
removal of water, acid and organic liquids. The systems
acquired should be capable of automatically purifying oil
in-situ, i.e., pumping the oil from a machine, through the
purification system and directly back into the machine sump.
It is recommended that all hydraulic oils be purified in this
manner on a routine basis, preferrably once per month. BS&W
levels should be investigated and an oil sampling and
analysis program developed which will economically provide an
appropriate level of quality assurance. Existing filtration
systems should be dedicated to the largest (or most
problematic) machines and operated at or near capacity. The
machines connected to dedicated filtration systems should
also be routinely serviced with the recommended purification
systems to avoid buildup of water, acids, and organics.

3-13
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It is recommended that used engine oils and nonrecycleable

hydraulic fluids continue to be sold to off-site recyclers as
this represents an economical, environmentally superior
alternative to land disposal. As described in Section 3.16,
on-site incineration of waste oils should also be evaluated
as a future alternative to off-site recycling.

3.3 PAINT SLUDGE

3.3.1 Waste Description and Management Methods

Approximately 33,400 gal/yr of paint sludge are removed from
the AFP 6 water curtain paint booths. Lockheed analyses
indicate that these sludges have the following approximate
composition:

o 25-50% water
o 25-30% dry solids
0 7-10% oil
o 5-10% polyvinyl acetate
O 5-10% acrylic resin
o 8-15% inorganic compounds

The sludges are skimmed from the booth sumps and accumulated
in drums for landfill disposal by Chemical Waste Management
in Emelle, Alabama. Disposal and transporation costs are
approximately $185/drum or $112,760/yr.

3.3.2 Waste Minimization Opportunities

Paint oooth sludge could potentially be dewatered to reduce..
the volume requiring disposal as a hazardous waste. However,

conventional dewatering methods, which utilize pressure or
vacuum filtration, would not perform adequately on the paint
sludge currently produced at AFP 6, owing to the tacky nature
of the sludge. The use of detackification chemicals could
potentially allow the on-site dewatering of the sludge to
achieve a significant reduction in paint sludge volumes.

These chemicals are typically fed on a continuous or
semi-continuous basis to the water circulation system.
Additional benefits achieveable through the use of spray
booth chemicals include:

1. Detackified paint will be less likely to plug
eliminator sections and nozzles, filter screens or
stacks.

2. Maintenance cleaning costs may be reduced because
the detackified paint is less likely to form
deposits.

3-14
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3. The booth remains cleaner and thus works more5 effectively to remove paint and odors from the air.

4. Corrosion is better controlled through moderation of
pH, thus prolonging spray booth life.

The detackified paint sludge could potentially be pumped with
the paint booth wastewater to the AFP 6 treatment plant for

chrome reduction and dewatering. Alternately, the
detackified sludge may be dewatered using a small vacuum
filtration system connected to the sludge collection system.
The latter option has the advantage of eliminating the need
for transporting sludge to the IWT system.

The capital and operating costs associated with booth water
chemical treatment and sludge dewatering are highly variable

and must be determined through contact with system vendors.
However, assuming that the sludge's water content can be

lowered from its average of 38 percent to 20 percent, a 25
percent reduction in sludge waste volume is achievable. This
would reduce off-site waste disposal by 8,300 gal/yr

resulting in avoided disposal costs of approximately
$28,000/yr.

Nalco Chemical Company of Oak Brook, Illinois has recently
introduced a paint booth VOC control system which may also
lower sludge generation. The primary purpose of the system,
however, is to reduce solvent emissions. The water in the
spray booth is replaced with an oil/water emulsion which has

a high affinity for direct absorption of solvents present in
the paint booth air. A separation unit is attached to the

recirculation system to remove absorbed solvents and sludges.

The recovered wastes may be treated through distillation
using systems similar to those described in Section 3.4 to
recover reusable solvents. Excess water and oils could
potentially be distilled from the sludge for treatment in the
AFP 6 IWO system. Engineering and cost data for the Nalco

system are not currently available. Further evaluation of
system feasibility and economics would require direct contact
with the manufacturer.

As an alternative to on-site treatment, paint booth sludges
could potentially be incinerated on-site. This opportunity
is described further in Section 3.16.

3-15h



3.3.3 Recommendations

U It is recommended that Lockheed evaluate the feasibility of
the spray booth programs described in this section. If it
appears that system implementation could economically reduce
waste generation or VOC emissions, Lockheed should conduct
pilot testing using existing water curtain booths. In
addition, the on-site incineration of paint booth sludge, as
described in Section 3.16, should be evaluated.

3.4 PAINT & THINNER WASTE

3.4.1 Waste Description and Management Methods

Approximately 19,200 gal/yr of paint and thinner waste is
generated at AFP 6, primarily from the cleanup of sprayguns
and other equipment used in painting operations. In
addition, significant amounts of chlorinated solvents
generated during hand-applied cleaning of small parts (10 to
20 percent of the waste stream) are mixed with the paint and
thinner waste at the accumulation points.

Each drum of paint and thinner waste is sent to Lockheed's
Conservation Department to determine its suitability for sale
to off-site recyclers. Based on the results of these
analyses, which cost $200 each, nonrecoverable wastes are
sent to Chemical Waste Management for landfill or
incineration. Chemical Waste Management's disposal and
transportation fees range from approximately $172/drum for
chlorinated solvent wastes (1970 gal/yr) to $73/drum for
solvent wastes with fuel value (12,100 gal/yr). Total

disposal fees are approximately $22,230/yr.

Wastes determined to be recoverable are sold to Arivec for
$0.15/gal. In 1984, Arivec purchased 5,115 gallons of paint
cleanup solvents resulting in revenues of $770. The total of
disposal costs and recycling revenues was $21,460 in 1984. 1

Including on-site analysis costs of $200/drum, net waste
management costs are estimated to be $91,300/yr.

3.4.2 Waste Minimization Opportunities

4A significant portion of the solvents utilized in cleaning
painting equipment and aircraft parts could potentially be
reclaimed for reuse through distillation. To achieve
economic recovery, however, it is essential that the waste
solvents be segregated at the point of generation. This can
be achieved by placing a sufficient number of clearly-marked

3-16



accumulation containers in generation areas and training
employees in their proper use. Data compiled by Lockheedg indicates that solvents amenable to recovery are accumulated
at 36 sites within the plant and an additional 13 sites on
the flight line. if successful, segregation of solvents at
these accumulation sites would allow either sale of waste
solvents to an off-site recycler (as discussed in Section
3.4.2.2) or on-site distillative recovery. In addition,
nonrecyclable waste paints and thinners are excellent V

candidates for on-site incineration. This opportunity is
described further in Section 3.16.

3.4.2.1 On-Site Solvent Recovery

In general, paints and thinners present in a concentrated
paint stream are not amenable to economic on-site recovery
for reuse owing to the difficulty of separating small amounts
of solvent from large amounts of pigment. In addition,
recycled solvents may not be economically recoverable for use
as a paint thinner. This is due, in large measure, to the
need to assure that recovered materials used as a surface
coating constituent meet rigid military specifications (mil
specs). However, solvents used to clean up paint spray guns
and lines can typically be economically recovered on-site for
reuse in equipment cleaning operations not impacted by mil
specs.

Lockheed has requested funding for installation of an on-site
solvent distillation system. The system acquired could be

S utilized for recovery of paint cleanup wastes as well as
hand-applied solvents such as acetone, Stoddard solvent and
naptha. Although a large capacity system could potentiallyI be acquired and used to recycle more than one type of
solvent, extra care would be required to prevent P

cross-contamination of solvents during distillation. The use
of several smaller systems, each dedicated to recovery of a
single solvent type, would minimize cross-contamination
potential, but would be more costly to implement. A listing
of distillation systems which may be appropriate to AFP 6's
needs is presented in Table 3-3. of the systems identified
in Table 3-3, the Recyclene and Finish Engineering System are
better suited to handling more than one solvent, as both
utilize a disposable bag liner in the boiling sump. This
liner can be replaced when changing solvents to further
reduce cross-contamination potential.
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TABLE 3-3
SOLVENT DISTILLATION SYSTEM SPECIFICATIONS

MAX. SOLVENT
BOILING

MANUFACTURER UNIT POINT CAPACITY COST

Finish Engr. LS-55 320OF 55 gal/snift $ 12,800 -

2LS-551V 506
0
F 11 gal/shift -

Recyclene R-70 400°F 70 gal/shift $ 20,200

R-110 466
0
F I1i gal/snift -

Venus SRS-5 320
o
F 56 gal/shift $ 10,600

SRS-20 320
°
F 100 gal/shift $ 20,600

Brighton 7.5 GPH 350OF 60 gal/snift $ 17,500

25 GPH 350
°
F 200 gal/snift $ 22,000

Crest CRS-10H 250
O F  80 gal/snift $ 4,160 ,

Ultrasonics !

aron HRS-20 250°F 160 gal/shift $ 6,370

Blakeslee

Detrex FC-6EW 250
O F  

80 gal/snift $ 5,840

FC-6EW 2500! 136 gal/shift $ 6,600(insulated) Wr*

%
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Some solvents may have uses which require a high purity, such
as paint thinning, as well as secondary uses which do not
require high purities, such as spraygun cleanup. Two
recovery options are available in these circumstances: (1) A
test recovered solvents to assure that appropriate mil specs
are achieved, thus allowing their unrestricted reuse; or (2)
presume that recovered solvents do not meet mil specs and
restrict their reuse to cleanup or other noncritical
operations. The first option requires testing of each batch
of recovered solvents for purity indicators. With the second
option, care must be taken to avoid the use of recovered
solvents in critical operations. The use of clearly marked
containers for restricted-use solvents can effectively
minimize the potential for misuse of recovered solvents. In
addition, cleaning stations similar to those shown in Figure
3-3 provide a convenient station for spray gun cleanup and
cleaning solvent storage. These systems can reduce volatile
losses as well as prevent inadvertent use of recovered
solvents intended for use only in multiple equipment washings
in operations requiring a high purity.

The economics of on-site distillative recovery have been .X

calculated based on the following assumptions:

1. Methyl ethyl ketone (MEK) with a value of $2.48/gal
(based on current Lockheed purchase costs) is
recovered for restricted use in painting cleanup.

2. Painting wastes contain 50 percent recoverable MEK
(based on Lockheed analytical data).

3. The recovery efficiency achieved for MEK is 90

percent (based on vendor reports). N_

4. Current on-site waste analyses are reduced to two
analyses/batch (based on 1,000-gallon batches).

5. Distillation system O&M costs average $0.20/gal
processed (based on vendor reports).

On this basis, potential cost savings of $95,200/yr are
projected for MEK recovery and reuse. Acquisition costs of U
$37,900 have been calculated for the following equipment:

1. An automated distillation system dedicated to MEK
recovery at $20,000. •U
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FIGURE 3-3
SCHEMATIC OF PAINT GUNCLEANUP STATION

-*
SOLVENT FLOW

SHOWN BY ARROWS
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Build-All Corporation
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2. Recovered solvent storage capacity of 1,000 gallons
and associated hardware piping at $5,000.

3. Painting cleanup stations at each of the 16 %
locations where painting cleanup occurs at $10,400.

4. Upgraded solvent accumulation sites at $2,500.
-a.-.-

Payback for this MEK recovery system is projected to occur .
within 4 months. Additional savings may be realized if other
solvents can be reclaimed with the system for on-site reuse.

3.4.2.2 Off-Site Recycling

If segregated from other solvents and paints, a significant
portion of the used painting solvents now rejected by the AFP
6 recycler could potentially be sold for recovery. The
feasibility of off-site solvent recycling will depend on
several factors, including the degree of contamination, the

nature of contamination, the distance to the recycler's
facility and the availability of local markets for resale of

recycled solvents. Although it is technically feasible to
recover solvents heavily contaminated with paints, many

recyclers may not wish to attempt recovery of the AFP 6 paint *1

wastes, as residual paints will tend to foul distillation

towers, resulting in higher than normal maintenance costs.

To implement a successful off-site recovery program, it would
be necessary for Lockheed to implement a segregation program
similar to that described for on-site recycling of solvents.

The segregated waste solvents could be accumulated in drums,
for sale on the off-site recycler. The implementation costs 9

for such a program are estimated to be $2,500 for the
improvement of existing waste accumulation points to allow
segregation.

Assuming that 50 percent of the wastes now rejected for
recycling would be acceptable if properly segregated, cost
savings of $12,280/yr could be realized based on the
following assumptions: .'o

1. Avoided disposal costs of $11,230/yr (50 percent of
current disposal costs).lS

2. Increased resale revenues of $1,050/yr.

Payback of accumulation site improvement costs is projected "
to occur in less than three months.

3-21 N.



3.4.3 Recommendations 5

It is recommended that Lockheed improve segregationI operations at AFP 6 to allow for on-site distillative
recovery of MEK for reuse in painting cleanup operations. To
achieve thorough waste segregation it is recommended that
Lockheed:

1. Provide clearly-marked containers at accumulation N

points for every recoverable solvents which may be
utilized in the area being serviced as well as other
wastes.

2. Provide paint gun cleanup stations similar to Figure
3-3 in each paint booth.

3. Educate workers as to the importance of waste
segregation.

4. Delegate responsibility for waste segregation
practices to line management.

5. Conduct routine checks to identify accumulation
points where proper segregation is not being
practiced.

6. Where nonsegregation is detected, employ management
6. initiatives to correct problems.

It is recommended than a distillation system with a recovery
capacity of approximately 55 gal/shift be acquired for
dedicated MEK recycling. A tank for storage of recovered MEK
should also be provided to allow quality control analyses to
be conducted on large batches (approximately 1,000 gallons),
thereby minimizing analytical costs. Concentrated paint
residues and other distillation residues should be scheduled
for off-site disposal through incineration to minimize
long-term liability exposure. It is recommended that
Lockheed investigate the feasibility of recovering other
solvents in the waste paints and thinners stream using the

evaluations of any necessary laboratory testing for

recertification.
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It should be noted that off-site disposal costs would be
significantly reduced by eliminating chlorinated materialsI from the paints and thinners waste stream, as unit costs for
disposal of nonchlorinated organics are almost $100/drum less
than those for chlorinated organics. These savings have not "
been included in the preceeding projections. In addition,
the use of the recommended painting cleanup stations would
help to reduce volatile losses which currently represent a
significant regulatory concern at AFP 6.

As described in Section 3.16, it is recommended that Lockheed
evaluate the on-site incineration of nonrecoverable portions
of the paint and thinner waste.

3.5 TRICHLOROETHYLENE WASTE

3.5.1 Waste Description and Management Methods

Trichloroethylene (TCE) is used in 13 vapor degreasers at AFP

6 to clean parts. Approximately four times per year, as the
performance of the degreasing solution drops, the sumps are

boiled down to remove uncontaminated TCE and the sump
contents are transferred to 55-gallon drums for disposal.

Approximately 4,400 gal/yr of waste TCE are generated in this
manner.

The TCE waste is sent to the Conservation Department for
evaluation as a recycling candidate. A sample is drawn from
each drum and analyzed by Lockheed's chemistry laboratory for

organic chemical composition. Approximately 57 percent of
the TCE is currently accepted by Arivec for recovery. The
remaining 43 percent is disposed at Chemical Waste Management
in Emelle, Alabama.

Approximately 80,900 gal/yr of TCE are purchased by Lockheed
for use at AFP 6. Of this, an estimated 95 percent is lost
to the atmosphere. Figure 3-4 presents an annual mass
balance for TCE use at AFP 6 based on 1984 and first half
1985 data. As shown, net disposal and recycle costs are
approximately $5,520/yr.

3.5.2 Waste Minimization Opportunities

Several potential opportunities for TCE waste minimization

exist at AFP 6. These include:

1. Cover repair
2. Increased cover use
3. Improved degreasing practices

-- 4. On-site recycling
5. Consolidation of degreasing activities
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FIGURE 3-4
ANNUAL TRICHLOROETEHYLENE (TCE) MASS BALANCE

VAPOR LOSSES

76,500 GAL (95%)

80,906 GAL
TCE

DEGREASERSI I

WASTE4,40 GAL (5%)

SCONSERVATIONL
~~DEPARTMENT 8

WASTE TO DISPOSAL W 1ASTE TO RECYCLER
1800 GAL (2%) 2500 GAL (3%)

SYSTEM COSTS

TCE Purchases: 924 gal (drums) @ $4.68/gal = $ 4,324 "U

88,888 gal (bulK) @ $3.89/gal 311,288
Waste Analyses: 88 drums @ $208/each = 16,888
Recycle Revenue: 2,580 gal @ $.15/gal = - 375
Disposal Fees: 1,888 gal @ $3.28/gal = 5,895

TOTAL ANNUAL COSTS $ 337,844
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Each of these opportunities is discussed in this section. it
should be noted that Lockheed, as a potential air emission
compliance measure, has been evaluating the use of 1,1,1-tri-
chloroethane (TCA) as a replacement for TCE in the AFP 6
degreasers. Even though a changeover to TCA may eventually
be implemented, the opportunities described in the following
subsections would still be applicable.

3.5.2.1 Cover Repair

All AFP 6 vapor degreasers are equipped with covers. Some of
the covers, however, show signs of wear such as cracks and
seam gaps. Further, the cover of the large M-52 degreaser is
broken, necessitating the use of a poorly-fitting, heavy
steel cover which must be raised and lowered with a crane.
Repair or replacement of damaged and poorly fitting covers o
could potentially achieve a significant reduction in emission

Properly fitting degreaser covers can reduce volatile losses
by 20 to 40 percent compared to uncovered units. Assuming
that losses attributable to poorly-fitting or damaged covers
average 4 percent of total losses, cover repairs could reduce
TCE losses by 3200 gal/yr, resulting in avoided TCE purchase
costs of approximately $12,500/yr. As the precise nature and
extent of needed cover repairs are not known, repair costs
cannot be accurately estimated.

3.5.2.2 Increased Cover Use

During the plant visit some degreasers were noted to have
been left uncovered when not in use. Assuming that covers
are left open unnecessarily 2 hrs/day and that a closed cover
is 30 percent effective at reducing losses, it is estimated
that 2,700 gal/yr of TCE losses could be avoided through
judicious use of covers. Cost savings resulting from .
increased cover use are projected to be $10,500/yr.

3.5.2.3 Improved Degreasing Practices

Certain degreaser operating practices can result in
unnnecessary TCE vapor losses. These include:

o Improper entry and exist speed control;
o Excessive loading; and
O Use of spray systems outside of the vapor zone. -r

,% %

%.% %"
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The actual extent to which improper degreasing practices
contribute to volatile losses could not be asssessed during
the plant visit. However, experience with similar operations
and review of published literature indicate that improved
operating practices could reduce losses by 5 percent or more,
resulting in reduced losses of 4,000 gal/yr and savings of
$15,800/yr.

Improper speed control during part entry will force vapors
past the cooling coils at a faster rate than they can be
condensed, resulting in excessive vapor losses. Similarly,
too high an exit speed can drag out vapors. The ASTM
"Handbook of Vapor Degreasing" recommends a maximum
entry/exit speed of 11 feet/minute. Most industrial cranes
operate at approximately twice this speed or greater. As
speed controllers are expensive crane add-ons (approximately
$25,000 each) proper regulation of part velocity is often
achieved by "stepping" the parts into the degreaser with a

mpaced stop-start action timed to achieve an average velocity
less than 11 feet/minute.

Excessive loading of the degreaser can also force vapors past
the cooling coils at too great a rate. ASTM recommends that
workloads not exceed 50 percent of the vapor zone workingvolume.

Solvent spray systems (liquid spraying wands) should never be

operated outside of the vapor zone, as vapor losses are

AFP 6 reportedly use spray wands outside of the degreasers on
occasion, allowing the sprayed TCE to drain to the plant
wastewater treatment system.

3.5.2.4 On-Site Recycling

Lockheed has requested Air Force funding for the installation
of a distillative solvent recovery system at AFP 6. The bulk
of the TCE wastes generated at AFP 6 appear to be excellent
candidates for on-site recovery through distillation
technology. Conservation Department records indicate that
TCE concentrations in solvents currently sold to Arivec
typically exceed 99 percent and those sent off-site for
disposal have an approximate TCE concentration of 80 percent.

Current TCE waste generation rates average approximately 17
gal/day. A limited number of distillation systems are
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available with capacities in this range. The systems listed Ile

in Table 3-4 appear appropriate for AFP 6 TCE recovery I

needs. If a small storage tank is provided for accumulation
of recycled TCE, further savings can be realized through
reduced chemical analysis needs. 

O % P

The economics of on-site TCE recovery appear quite

favorable. Net annual sa.ings of $30,000 are projected based
on the following assumptions:

1. Average TCE concentrations in degreaser wastes will
be 90 percent (based on Lockheed operating records). '.,

2. Distillation recovery efficiency will be 95 percent
(based on vendor data).

3. Current average TCE purchase costs of $3.90/gal
will remain constant. W,

4. Lost revenue from current waste TCE sales of $370/yr
will be realized.

5. TCE will be recovered in 566-gallon batches with
chemical analysis costs averaging $466/batch (based
on current Lockheed analysis costs of $266/sample);

6. Distillation residues will require off-site disposal
at a cost of $3.12/gal (based on current disposal
fees). .

7. System O&M costs will average $0.20/gal processed
(based on vendor estimates).

Assuming a distillation system is procured for $15,60

($13,600 distilaltion unit, $2,000 for storage tankage and
installation), payback could be realized in approximately 6 'o-....

months. A potential waste stream reduction of 85 percent is
projected.

Based on Lockheed analyses of waste TCE sent to Chemical
Waste Management for disposal, it appears that waste TCE is
often mixed iwth l,l,l-trichloroethane (TCA) at the point of
generation. As both solvents have similar boiling point
ranges, distillative recovery of TCE would require
segregation from TCA at the point of generation. The
accumulation site improvements and worker training measures

described in Section 3.4 should allow adequate segregation of
these solvents.
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3.5.2.5 Consolidated Degreaser Operations S-

Lockheed is currently evaluating the feasibility of
consolidating vapor degreasing operations at AFP 6. This
would involve removing certain degreasers from service and
transferring the operations conducted in those degreasers to
other units. Although waste generation rates would be

reltivlyunaffected, solvent vapor losses could be
significatnly curtailed. The impact of this change cannot be
quantified until Lockheed completes its assessment.

3.5.3 Recommendations

It is recommended that Lockheed implement appropriate
measures to reduce TCE vapor losses. These measures consist
of the following:

1. Evaluate the condition of degreaser covers and
repair damaged and poorly fitting covers.

2. Train employees in the importance of judicious cover
use.

3. Post signs at each degreaser mandating strict use of
covers.

4. Delegate responsibility for cover use to line
management.

OJ5. Conduct periodic spot checks to verify routine cover
use.

6. Evaluate crane entry/exit speeds and train operators

in proper speed control methods.

7. Train employees in proper loading rates.

8. Train employees in proper spray system use.

9. Evaluate potential consolidation of degreasing
activities.

In addition, it is recommended that Lockheed begin
segregating waste TCE from other solvents and institute an
on-site TCE recovery, testing and reuse program. To acheive
proper segregation, it is recommended that Lockheed:

3-29
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1. Provide clearly-marked containers at accumulation
points for every recoverable solvent which may be
utilized in the area being serviced as well as other
wastes.

2. Educate workers as to the importance of waste
segregation.

3. Delegate responsibility for waste segregation
practices to line management.

4. Conduct routine checks to identify accumulation
points where proper segregation is not being
practiced.

5. Where nonsegregation is detected, employ management
initiatives to correct problems.

A small distillation system should be acquired with a storage
system for recovered solvents. Composite samples of waste
TCE should be tested to verify that each batch to be recycled
dos not contain azeotropic contaminants. Each batch of
recycled TCE should be tested prior to reuse to verify its
purity.

3.6. 1,1,1-TRICHLOROETHANE WASTE

3.6.1 Waste Description and Management Practices

Lockheed utilizes l,l,l-trichloroethane (TCA) in a variety of
hand-applied cleaning operations at AFP 6. Purchase records
indicate that 10,100 gallons of TCA were consumed at AFP 6 in
1984, of which 5,265 gallons (52 percent) were sold to Arivec
for recycling. It is estimated that an additional 200
gallons (2 percent) were mixed with painting wastes (see
Section 3.4) at the accumulation sites and disposed through
incineration by Chemical Waste Management. The remaining
4,635 gallons (46 percent) were presumably lost to the
atmosphere during use or absorbed onto rags which were washed
on-site and reused.

Lockheed receives $0.15/gal of TCA accepted by Arivec or
approximately $790/yr. Disposal costs for the 200 gal/yr
sent to Chemical Waste Management are $172/drum or $690/yr.
However, much of the TCA sent to Chemical Waste Management
was mixed with other waste materials which normally would
have been disposed at $99/drum less than the fees charged for
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chlorinated wastes. As a result, it is estimated that 1770
gallons of painting wastes which could have been recycled or, -1
at a minimum, disposed at $73/drum were disposed at a cost of
$172/drum. The extra disposal costs attributable to
incomplete segregation are estimated to be $3200/yr.

3.6 Waste Minimization Opportunities

3.6.1 On-Site Recycling

TCA is readily amenable to on-site distillative recovery for
reuse. However, to recover a product which can meet mil
specs, it is essential that other solvents, particularly TCE
and MEK, which can form an inseparable azeotrope with TCA, be
segregated from the TCA at the point of generation. The
measures described in Section 3.4 should be sufficient to V
allow proper segregation and on-site recovery of TCA.

To allow reuse of recovered TCA in precision cleaning
operartions it would be necessary to analyze the recovered
material and certify its purity. In addition, acid acceptors
and white metal stabilizers present in the TCA may be
depleted and require replenishment after continued reuse.
Existing Lockheed laboratory capabilities, now used to test
waste solvents scheduled for sale to Arivec, could be
utilized to provide the necessary quality testing. Solvent
additive level test kits, available from distillation system
vendors such as Detrex and Baron Blackslee, could be utilized
to determine the quantity of additives needed to replenish
each batch of recovered TCA. Replacement additives may also ;y.
be obtained from these companies as well as PPG Industries, a
major solvent manufacturer.

Utilizing one of the distillation systems listed in Table 3-3
(Section 304), TCA could be recovered directly from drums.
By providing a storage tank for recovered TCA, solvent
analysis costs could be minimized.

The economics of on-site TCA recovery are quite favorable.
Cost savings of $15,300/yr are estimated based on the '$
following assumptions:

1. Approximately 90 percent of the TCA waste or 4,740
gal/yr is recovered for reuse.

2. Avoided new solvent purchase costs will be $4.52/gal 5. .
(the current price paid by Lockheed) or $21,400/yr.

3-31 M-.

*'- S A ~ V " 5
- r~ "A A ~~'" '' ''&A'A'~'-.,.' ,p,,



3. Lost recycling revenues will be $0.15/gal processed
or $790/yr; -- S

4. Solvent will be recovered in 500-gallon batches with
two quality control analyses for each batch at .

$250/analysis or $2,370/yr (based on current
analysis costs and vendor estimates). .N .

5. Distillation residues will be disposed off-site at a

cost of $173/drum or $1,650/yr (based on current
Chem Waste fees).

6. System O&M costs, including additive replenishment

will be $0.25/gal processed or $1,320/yr (based on
vendor estimates).

Based on acquisition costs of $15,000 for a distillation

system and $2,000 for installation of a 500-gallon
stainless-steel holding tank and plumbing, payback would
occur in approximately one year.

3.6.2.2 Increased Off-Site Recycling .

Through the improved segregation measures described in this

Section and in Section 3.4, an additional 200 gal/yr of TCA ..

now disposed by Chemical Waste Management at approximately
$172/drum could be recovered from the paint and thinner waste.'-
stream for resale to an off-site recycler, resulting in

savings of $630/yr. In addition, as described in Section .*

3.4, this would reduce the disposal costs of approximately
1,770 gal/yr of waste paints and thinners by $99/drum or

$3200/yr. Resale revenues would be increased by
approximately $30/yr. Total projected savings through
increased off-site recycling are estimated to be $3,860/yr.

3.6.3 Recommendations

It is recommended that Lockheed implement an on-site TCA

recycling program as described in Section 3.6.2.1. The waste
segregation measures described in Section 3.4.3 should be
implemented to minimize foreign substance contamination of
TCA. A solvent distillation system and recovered solvent
storage tank dedicated to TCA recovery should be acquired. A

testing program should be employed to screen solvents as they

are generated, determine additive replacement requirements of

.. oN
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recovered solvents and certify the recovered solvents for
unrestricted reuse. As recommended in Sections 3.4 and 3.5,
one employee should be assigned full-time responsibility for
the management and operation of AFP 6 solvent segregation and
recovery programs.

3.7 FUEL WASTE

3.7.1 Waste Description and Management Practices

In 1984, 79,730 gallons of JP-4 and JP-5 aircraft fuel were
discarded due to contamination during aircraft fueling and
defueling operations. An additional 90 gallons of waste
kerosene were also generated from undetermined sources.
These wastes are currently accumulated in drums for sale to
Arivec where they are used as supplemental boiler fuels.
Based on the current sales price of $0.45/gai, revenues of$35,920/yr are realized.

3.7.2 Waste Minimization Opportunities

In a 1984 report prepared for Lockheed, Chester Engineers

identified the reuse of waste fuels in the existing flight
line boilers as a viable alternative to sale of the

materials. By providing sufficient additional on-site
storage capability to allow use of the aircraft fuels in lieu
of purchased fuel oil, Chester estimated that $57,700/yr in

net savings could be realized. Total system acquisition
costs were estimated to be $226,200, resulting in a payback
period of approximately 4 years. Figure 3-5 shows the
proposed facility. It should be noted, however, that
Chester's study was based on the 1983 waste generation rate,

of 140,700 gallons. Actual waste fuel generation rates in
1984 were 43 percent lower than in 1984. If the facility
design is adjusted for the lower 1984 generation rate, an
acquisition cost of $140,000 is estimated (based on Chester's
estimated design and engineering costs). Adjusted annualsavings of $35,100 are projected based on:

o Lost revenues of $0.45/gal or $35,900/yr

o Avoided fuel oil purchase costs of $0.89/gal or
$71,000/yr.

The payback period calculated by Chester remains unchanged at
approximately 4 years.
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FIGURE 3-5. WASTE FUEL REUSE SYSTEM
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As an alternative to use as a boiler fuel, fuel waste would
serve as an excellent fuel for operation of an on-site
incinerator. This opportunity is described further in
Section 3.16.

3.7.3 Recommendations

It is recommended that Lockheed evaluate the economics and
regulatory implications of on-site reuse of all aircraft fuel
waste in the flight line boilers. Preliminary cost estimatesshould be prepared based on local contractor quotes to better

estimate implementation costs, as standard building
construction cost data references indicate that actual
construction costs may be significantly less than those
presented in Section 3.7.2. In addition, as described in
Section 3.16, it is recommended that Lockheed evaluate the
use of waste fuels as a heat source for on-site hazardous
waste incineration of other AFP 6 wastes.

3.8 SPENT SALT BATHS

Approximately 3,250 gallons of spent salt baths are generated
at AFP 6 each year. These baths contain three different
materials:

1. Kolene, which consists of sodium hydroxide, sodium
nitrate and sodium chloride from paint stripping
operations;

2. Tempering C containing sodium and potassium nitrates
from aluminum heat treating; and

3. Draw Temp 430, which is similar in composition and

use to Tempering C.
~These wastes are currently stored in drums for landfill

disposal by GSX in Pinewood, South Carolina at a cost of
approximately $61/drum or $3600/yr. i

No alternatives for minimizing waste generation or off-site
landfill requirements have been identified.

3.9 CHEM MILL WASTE

3.9.1 Waste Description and Management Practices
Lockheed utilizes a chemical milling process to remove

aluminum from C-5B parts in Building B-91. Chem milling is
conducted with a heated solution of sodium hydroxide and
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sodium bisulfate. The system consists of several milling
tanks, a piping network and recycle pumps, surge and storage
tanks, heat exchangers and a clarifier. The nominal volume
of the system is 350,000 gallons.

When the free aluminum content of the etching solution
exceeds the maximum allowable concentration, the system must
be decanted and fresh etchant added. Data from the first six

months of 1985 indicate that 370,000 gal/yr of waste etchant
are generated at AFP 6. Based on current production
schedules, Lockheed estimates that C-5B production will
continue until 1989.

Chem mill waste is drained from the process lines to the
industrial waste treatment system clarifier for temporary
storage. From the clarifer it is pumped to 17,500-gallon
rail cars for bulk transport to DuPont in Chambersworks, New
Jersey. The chem mill waste is treated by DuPont in their
wastewater treatment system at a cost of $0.05918/lb
(including transportation and demurrage) or approximately
$232,000/yr.

3.9.2 Waste Minimization Opportunities

Wilson & Company has completed a study of potential chem mill
waste minimization measures on behalf of Lockheed. Their
June, 1985 report identifies two technologies for chem mill
solution recovery and reuse:

1. Lime precipitation of free aluminum to form a
calcium aluminate sludge.

2. Crystallization of free aluminum at reduced
temperature to form aluminum trihydrate crystals.

Both systems would almost eliminate the generation of
hazardous wastes while recovering etchant so2ution for
continued reuse. The crystallization system, however, does
not appear suitable for use at AFP 6 as it requires a higher
influent free aluminum concentration than is acceptable (6.0
oz/gal versus Lockheed's upper limit of 4.0 oz/gal).

Wilson predicts that lime precipitation could be employed to
produce an acceptable etchant for reuse while producing a
high volume of nonhazardous sludge which could be disposed at -
a sanitary landifll. %
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Figure 3-6 presents a process flowsheet for the lime
precipitation system. As shown, the major system components
are:

1. Smut Centrifuge to remove hazardous contaminants
prior to processing

2. Lime Flash Tank to mix calcium hydroxide with the

etchant

3. Recovery Clarifer to remove calcium aluminate from
the etchang .'

4. Heat Exchanger to reheat the etchant solution for
return to the process tanks

5. Horizontal Belt Vacuum Filter to dewater the calcium '

aluminate sludge

6. Reslurry and pH Adjustment Tanks to neutralize
excess lime in the calcium aluminate sludge

7. Rotary Belt Vacuum Filters to dewater the calcium

aluminate prior to off-site disposal.

Figure 3-7 presents a process flowsheet for the
crystallization process including equipment to produce a
saleable crystal product. The principal features of the
system are:

1. Smut Centrifuge to remove hazardous useful sulfides

2. Surge Tanks to regulate process flows

3. Two Crystalizers with integral cooling to promote
crystallization of aluminum trihydrate

4. Alumina Centrifuge to separate etchant from the

crystals

5. Crystal Drier to increase crystal concentrations to
a saleable level.

Table 3-5 presents a comparison of the economics of lime

precipitation and crystllization versus current solution
replacement procedures. Two lime precipitation options were
developed by Wilson for possible implementation; one which
utilizes existing rotary drum belt vacuum filters and a
second which employs new, more efficient filters. In
addition, two technologies for crystallization were costed:
the genertion of nonhazardous crystal wastes requiring
disposal and the use of a crystal drier to produce saleable
aluminum trihydrate crystals.
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As shown, payback periods range from 2.0 years for both
crystallization systems to 5.0 years for a lime precipitation
system using existing filters. Because currently contracted
C-5 work only runs through 1989, payback could not be
realzied for a lime precipitation system under current
workloads. Although payback could be achieved on a
crystallization system under existing C-5 contracts, it is
not compatible with current chem mill operations.

3.9.3 Recommendations

It is recommended that Lockheed reevaluate chem milling
requirements and determine if existing operations could be
conducted using solutions with free aluminum concentrations
which are high enough to permit recovery by crystallization
(5.4 to 6.0 oz/gal). If the reduced milling rates which
would result by operating at increased free aluminum
concentrations are acceptable, it appears that a
crystallization system may be implementable in time to
achieve investment payback and should be pursued.

If increased free aluminum concentrations in the etchant
solution are not acceptable, a lime precipitation system
should be considered. It is recommended that the Air Force
determine the potential for utilizing existing chem mill
operations beyond 1989. If long-range planning indicates
that this weight reduction technology is likely to be used
through 1991, it appears that lime precipitation could be
implemented in time to achieve payback and should be pursued.

3.10 CHEM MILL MASKANT WASTE

Approximately 660 gallons of chem mill maskant, a mixture of
toluene, xylene isomers and ABS rubber, were disposed by
Lockheed in the first six months of 1985. The reason for
disposing of the maskant has not been determined, however,
Lockheed does not anticipate disposing of waste maskant
again. No opportunities for minimization have been
considered.

3.11 CYANIDE WASTE

Lockheed generated approximately 115 gallons of solid,
cyanide-contaminated residues in the first six months of 1985
from the cleanout of a cadmium plating tank. The waste,
which was landfilled by Chemical Waste Management will not be
generated again, hence, no minimization opportunities have
been explored.
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Although cadmium is still plated at AFP 6, Lockheed has 11 "-V..
eliminated the use of cyanide by switching from an alkaline -

cyanide cadmium bath to an acid cadmium bath. The plating
bath, called "Cadize Plating Solution", is manufactured by
Learonel, Inc. It has been in use for over two years at AFP
6, providing product quality equivalent to that achieved with
cyanide-cadmium plating. Although the Cadize, at
approximately $3.00/gal, is more expensive than

cyanide-cadmium baths, Lockheed reports that the resulting
reduced waste treatment costs have resulted in net cost
savings.

3.12 IWT SLUDGE

3.12.1 Waste Description and Management Practices

Approximately 192,000 gal/yr of sludge are produced during
the operation of the AFP 6 industrial waste treatment (IWT)
plant. The most recent data available (1983) indicate the

following sludge composition:

Solids 24-32%
Fe 2 0 3  4-12%
Oils 8-16%
SiO2  4-12%
CN (total) 0.02-0.04%
Cd 350-550 ppm
Cr 3000-4500 ppm
Zn 20-60 ppm

As described in Section 3.11, cyanide is no longer used at
AFP 6. Cyanide levels are expected to fall to zero as all

cyanide residues are removed from the plant.

The IWT system consists of three independent systems: the ...

oily industrial waste (IWO) system shown in Figure 3-2 (page
3-7), the concentrated industrial waste (IWC) system shown in
Figure 3-8; and the general industrial waste (IWG) system
shown in Figure 3-9. Effluent from the IWG is further .
"polished" using powdered activated carbon prior to direct

discharge to a local stream. Sludge from all three systems

is thickened and dewatered in the system shown in Figure
3-10. Flow data for the IWT systems are presented in Table % b%

3-6.

The IWT sludge was previously disposed on-site in a
clay-lined surface impoundment at a low unit cost. The
disposal impoundment has recently reached its capacity and
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will be closed in the near future, Sludge is now being
accumulated for eventual disposal at an off-site hazardous
waste landfill. Based on typical disposal fees of $0.045/lb
and transportation costs of $780/load, it is estimated that
sludge disposal costs will be approximately $150,000/yr.

3.12.2 Waste Minimization Opportunities

Several improvements to the IWT systems could potentially
serve to reduce sludge generation below current levels.
These include:

1. Improvement of dewatering equipment "

2. Increase in IWC system capacity

3. Improvement in IWO system capacity and methods

4. Use of high-performance coagulants.

Each of these opportunities is discussed below. In addition,
sludge could potentially be incinerated on-site to minimize
the quantities of waste requiring off-site disposal. This
opportunity is described further in Section 3.16.

j 3.12.2.1 Improved Sludge Dewatering

The Air Force has recently approved Lockheed's funding
request to improve sludge dewatering capabilities. The two
existing rotary drum vacuum filters are to be replaced witht . .5

more efficient filter presses which will discharge into
roll-off containers for disposal. IWT sludge currently
contains approximately 20 percent solids. Lockheed estimates
that the planned filter presses will increase the solids

content to 40 percent or more, resulting in a 50 percent
decrease in sludge production.

3.12.2.2 Increased IWC Storage Capacity •

IWC system capacity is currently limited to treating four
24,000-gallon batches of wastes at one time. As was shown in
Table 3-6, IWC system flows have increased almost six-fold
since 1982. To provide sufficient capacity for receiving
tank dumps, it is often necessary for Lockheed to utilize
purchased materials to neutralize concentrated wastes. If
IWC system storage capacity were increased, it would be
possible to react more acidic and caustic wastes together to
acheived desired pH adjustments rather than adding purchased
chemicals to the waste stream. The impact of this capacity
increase would be lower sludge generation rates.

0%
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Further, as described in Section 3.9, the IWG clarifier has
been bypassed and is now used for storage of chem mill waste
prior to loading into tank cars for off-site treatment. This

chromium spill into the IWG system, would probably result in

a violation of discharge restrictions. Neither the extent of
sludge reduction achievable by increasing Iwc storage
capacity nor the equipment and capital requirements have been
identified, as the resources required to do so accurately are
beyond the scope of this study. However, rough preliminary
estimates indicate that sludge production could be decreased

)JI by approximately 10 percent, resulting in avoided disposal
costs of approximately $15,000/year.

In addition, chemical purchases could be reduced and the
system's capability for treating chrome releases improved by
increasing storage capacity.

3.12.2.3 Improved IWO Treatment

The IWO system (Figure 3-2) currently utilizes gravity
V, separation, air flotation and skimming techniques to remove

free-floating oils for on-site incineration. Ferrous sulfate
is added to the raw wastes to coagulate remaining oils and
solids. IWO effluent is neutralized with slurried lime prior
to discharge to the AFP 6 sewage treatment plant. Sludge

from the IWO system is piped to the sludge treatment system
for dewatering and filtering. The final IWT sludge contains

ft% 8 to 16 percent oils.

The IWO system is often required to operate above its 0.5 MGD
capacity, resulting in the discharge of excessive oil in the
IWO sludge streams. System renovation or flow reduction is
required to allow proper separation of oils from the IWO
stream. The Air Force has approved Lockheed's funding
request to conduct limited renovation of the total IWT

'p system, which will include evaluations of flow reduction
potential in the IWO system and an increase of treatment
plant capacity, as needed. These planned improvements should
reduce the amount of oil currently entering the plant sludge.

IWO wastes could potentially be treated using ultrafiltration
to achieve better oil/water separation and reduce ferrous
sulfate use. Ultrafiltration, which has only recently been
applied to wastewater treatment, is similar in operation to
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reverse osmosis. In ultrafiltration, wastewater is forced,
under pressure, through a membrane filter which does not
allow large molecules (such as oils) to pass. Although
experience with large-scale application of ultrafiltration is
limited, it does appear that ultrafiltration may be suitable
for use at APP 6.

Insufficient IWO characterization data are available for
accurate system costing. However, it does appear that
significant reductions in sludge generation could be achieved
through ultrafiltration. The most recent available sludge
characterization indicates typical oil concentrations of 8 to
16 percent. If ultrafiltration could achieve a 12 percent
reduction in sludge volume, off-site disposal rates could be
reduced by 23,000 gal/yr or more, resulting in a $18,000/yr
cost savings. Ultrafiltration may also reduce ferrous
sulfate usage and improve the filterability of IWT sludge,
allowing further reductions in sludge generation rates.

3.12.2.4 Use of High-Performance Coagulants

Ferrous sulfate is currently used at AFP 6 to coagulate
solids and promote floc formation. Recently developed, low
molecular weight cationic coagulants could potentially be
used in place of ferrous sulfate to reduce sludge
generation. These new coagulatns not only generate less
sludge, they do not consume alkalinity (as does ferrous
sulfate) and may allow a reduction in lime usage with an
accompanying additional decrease in sludge production.

Costs associated with a switchover to cationic coagulants
appear to be minimal. Determination of operating cost
impacts and sludge reductions achievable will require actual
bench-scale testing.

3.12.3. Recommendations

It is recommended that Lockheed proceed with the planned
improvement of filteirng capability, evaluations of flow
reduction opportunities and implementation of needed capacity
increases. These studies should include an assessment of the
costs and impacts of increasing IWC storage capacity. In
addition, it is recommended that Lockheed evaluate the
feasibility of utilizing ultrafiltration and high-performance
coagulants in the AFP 6 IWT systems to further reduce sludge
generation.
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3.13 SEALANT WASTE

Approximately 7,700 gal/yr of sealant wastes are generated at
AFP 6 during the sealing of fuel tanks. The waste consists
primarily of cans, applicators and rags contaminated with the -
chrome-bearing hardened sealant. No opportunities to
minimize this waste stream have been identified. .

3.14 FIRE FIGHTING FOAM WASTE

Approximately 330 gallons of fire fighting foam were
discarded as waste from AFP 6 in 1984. The foam is drained
from emergency fire protection equipment as a precautionary . -

measure approximately once every two years as its useful
storage o is reached No opportunities for wastefu
minimization have been identified.

3.15 SOLVENT VAPOR LOSSES

3.15.1 Waste Description and Management Practices

Solvent vapors are lost to the atmosphere from numerous
sources at AFP 6. The major sources of solvent vapor
emissions are aircraft and part painting operations, masking
operations prior to chemical milling and part cleaning
operations (including vapor degreasing). Emissions of
volatile organic carbon (VOC) compounds regulated by the
State of Georgia were estimated to be 174 tons in 1984.
(Total volatile emissions were slightly higher as certain
solvents, such as l,l,l-trichloroethane, are not considered
VOC's by Georgia). Figure 3-11 presents past and future VOC
emissions from AFP 6 as projected by Lockheed in January,
1985.

3.15.2 Waste Minimization Opportunities a.

Lockheed has initiated several measures to reduce AFP 6 VOC
emissions, including a switchover to electrostatic and
airless spray equipment, use of water-borne temporary
protective coatings and continuing emphasis on training
painters and inspectors. In July, 1985 Lockheed was notified
by the Georgia Department of Natural Resources that recent
regulatory changes would require significant reductions in
VOC emissions over time, with an eventual limitation of 25
tons VOC/yr from surface coating of miscellaneous metal parts

and 100 tons VOC/yr from "major sources".
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Lockheed has prepared a plan to achieve compliance with
Georgia's revised VOC emission requirements. Short term
actions being undertaken by Lockheed include:

1. Covering the chem mill maskant dip tank in 1985 to
reduce VOC emissions during periods when the tank is .*P.
not in use.

2. Evaluation of use of exempt solvents in chem mill
masking operations.

3. Measurement and analysis of all VOC sources at AFP
6.

4. Evaluation of alternative control technologies. 0

5. Development of conceptual designs for control
technologies and product specification/changes which
would provide significant VOC reductions.

6. Development of an overall compliance plan.

Further, Lockheed has identified long term actions to achieve
the necessary VOC reductions. 

The key elements of these long

term plans are:

1. Seek a waiver/exclusion for remaining chem mill
masking emissions, as masking is not foreseen to be
a long term operation at AFP 6. f.

2. Install vapor containment devices for controlling
emissions from surface coating of miscellaneous
metal parts and products, (carbon adsorption appears
to be the most viable technology).

In the absence of a definition of "major sources", Lockheed
considers such sources to be paint hanger coating operations N
at the B-3, B-77, B-78 and B-79 hangers. Peak emissions from
these sources have been calculated by Lockheed to be 23.2
tons VOC/yr, which is well below the 100 ton/yr State limit.
If Lockheed's interpretation of the State regulations is
correct, no further reductions appear necessary for those
operations.

3.15.3 Recommendations

It is recommended that Lockheed continue with the control
technology evaluation and implementation strategy which it
has developed. Additional measures which are recommended for
inclusion Lockheed's evaluations are:
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1. Use of emulsion scrubbing in water curtain paint
booths as an alternative to carbon adsorption (refer
to Section 3.3).

2. The recovery, distillation and reuse of solvents
recovered by vapor-containment technologies to
minimize increases in waste generation rates.

Further, it was noted that the compliance plan prepared by
Lockheed stated that water-reduced epoxy primer (MIL-P-85582)
has not been approved for use on Air Force weapons systems.
Although the Air Force had previously rejected the use of
water reduced primers on the C-5, this primer has, in fact,
recently been approved for use on F-16 aircraft. In light of
this development, reconsideration of it's potential for use
on C-130 and C-5 programs may be appropriate.

3.16 WASTE INCINERATION

Many of the hazardous wastes generated at AFP 6 contain
significant organic fractions, making them potential y.
candidates for high temperature incineration. Lockheed has
requested funding for the design and engineering of a
dedicated, on-site system for the incineration of waste
materials. A preliminary economic analysis of such a system
is presented in this section.

3.16.1 System Description

Table 3-7 presents a tabulation of the hazardous wastes
generated at AFP 6 which are potentially amenable to
incineration for volume and mass reduction. This listing has
been prepared on the assumption that the other minimization
measures described in this report for those wastes are 7.
successfully implemented. Hence, the waste quantities
presented in Table 3-7 are the residual or unrecoverable %
portions of the wastes. The exceptions are the waste paint
sludges and waste fuels which can be most effectively treated j
through incineration. Current generation rates were utilized
for those two waste streams.

Chlorinated solvent wastes, such as trichloroethylene and
l,l,l-trichloroethane, have not been included in Table 3-7 as
their incineration does not appear to be advantageous. These
solvents contain approximately 80 percent chlorine and would
generate a greater volume of scrubber sludge than the volume
of chlorinated solvents incinerated. The remaining wastes
appear to have sufficiently low chlorine contents to
eliminate the need for caustic scrubbing of incinerator
emissions.
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The cumulative mass of waste available for incineration is %.I calculated to be 849 tons/yr, of which 56 percent is sludge
and 44 percent is liquid. Gross heat content is calculated
to be 15,884 mmBtu/yr. Minimum incinerator loading~capacities of 2 mmBtu/hr and 2200 ibs/hr are estimated based
on a maximum availability of 7700 hours/yr (88 percent of

capacity).

From these preliminary calculations, it aprsthat a small
rotary kiln incinerator equipped with a secondary combustioni
chamber and venturi scrubber may be best suited to AFP 6's~needs. A system with these features and a nominal heat
release rating of 5 mmBtu/hr could be acquired for
approximately $2 million. Engineering facilities and~installation are expected to add $1 million to these costs
and permitting $200,000. Total implementation costs are,
therefore, estimated to be $3.2 million.

~As current land disposal costs are significantly lower than
projected incinerator O&M costs, no net savings would be
realized. Rather, O&M costs could be expected to beapproximately $350,00/yr (based on 3200 hrs/yr of operation
at capacity). This is approximately $100,000/yr greater thanf
the current land disposal costs for these wastes.

~Some reduction in costs is possible if waste heat can be
beneficially recovered from the process. Assuming 30 percentof the combustion heat is recoverable, approximately~$30,000/yr in fuel cost savings are achievable. This would, "
however, entail additional capital costs of approximately $1
million for a heat recovery system.

~~A second drawback to on-site incineration is the extensive l
time required for implementation. Neglecting any time delays .~associated with obtaining system funding, the minimum time
required for design, permit application preparation,
regulatory review, public hearings, approval, construction, ,shakedown and certification testing is estimated to be 2.5 to '~3 years.

Balancing these drawbacks is the ability of incineration to "~~reduce waste streams not amenable to other treatment"-
techniques. It is estimated that incineration of the wastes -listed in Table 3-7 would produce approximately 370,000Ilbs/yr of ash requiring hazardous waste land disposal. This -
constitutes a 65 percent reduction in the hazardous wastes
incinerated. Scrubber water could presumably be routed to
the AFP 6 waste treatment plant for removal of suspendedsolids and metals.
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3.16.2 Recommendations

It is recommended that Lockheed evaluate on-site incineration -
of organic wastes not amenable to reduction through other
means. As the preliminary analysis provided here reveals
that a small incinerator system would only be utilized at 36
percent capacity to incinerate hazardous wastes,
consideration should be given to operating the system as a
heat recovery system with nonhazardous plant waste for the
remaining 64 percent of its available unused capacity. In
the nonhazardous mode, ash would not require management as a
hazardous waste and more efficient (i.e., lower temperature)
operating conditions would be allowed. This approach may . A
reduce system operating costs to the point where operating
cost savings can be realized over land disposal practices.
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APPENDIX A
AFP 6 - LOCKHEED:

UNIT WASTE MANAGEMENT COSTS

1. Chemical Waste Management
Emelle, Alabama

See attached schedule.

2. GSX Services
Pinewood, South Carolina

See attached schedule.

3. Arivec Chemical, Inc.

Douglasville, Georgia

A. Recycleable oils, solvents $0.15/gal

B. Contaminated fuel $0.45/gal A

4. DuPont Environmental Services
Deepwater, New Jersey

A. Spent chem mill caustic

- Transport $0.01936/lb
- Disposal $0.03818/lb
- Demurrage $0.0164/lb *5.

- Tank cleaning $600/car (17,500 gal each)



Effectve July 1, 1985

SDRUMMED WASTES 55/Gallon Dram

I. INORGANIC SOLIDS 4 7.00

I I. INORGANIC LIQUIDS $ 70-00
III. INORGANIC SLUDGES • $ 77.00

IV. ORGANIC SOLIDS $ 54.00A. Must Pass Paint Filter Test

B. Biodegradable or Compressible Absorbents are Not Acceptable.

V. ORGANIC LIQUIDS (Drums must empty per RCRA definition).
A. Non-fuels or non-recycle $ 161.0

B. For fuels or recycle program

U. < 1% Halogen 5 l62.00
2. < 8 Halogen $ 87.00
3. > 8 Halogen $ 70.00

VI. ORGANIC SLUDGES L7
A. Non-fuel or non-recycle $ 174.OO

B. Liquid layer for fuel or recycle program

1. < 1% Halogen $$ 99.00
2. < 8 Halogen Ce.0

VII. LAB PACKS $ 100.00

VIII- 85 GALLON OVERPACKS $ 25.00/Surcharge

IX. EMPTY DRUMS (Not crushed) pd25.00

X. SULFIDES and CYANIDES

A. Solides o than 5 ) $ 80.00

B. Sludges Less than 0.01 $ 16.00

C. Liquids Less than 0.01 $ 110.00

XI. WASTE S oRA nUATION CA E $ 174.O0 per sple

ALL sludges must be in open top drums
S P Aus $20.00 per drum evaluation fee



DEFINITIONS

ORGANIC WASTE: Any waste containing 10Z or greater non-halogenated
organic components or greater than 0.1% halogenated
organic components.

RALOGENATED ORGANIC WASTE: Any waste containing greater than 1% halogenated
organic components.

INORGANIC WASTE: Any waste containing less than 10% non-halogenated
organic components and/or less than 0.1% halogenated
organic components.

SLUDGE WASTE: Any waste containing solid materials which cannot
be completely removed from the drum by pumping.
Drummed organic sludges must be shipped in DOT type
17-H open-head or ring-top drums.

BULK SOLID WASTES: Inorganic and/or organic liquids or sludges must not
be solidified with absorbents of any kind to produce
a bulk solid waste.

"V.



Eselle, Alsbanma !.
Transportat ion Rates

Effective July 1, 1985

A. Tankers ..................... $ 3.80 per loaded mile

B. Roll Off Moveents ... . ......... .. $ 3.50 per loaded mile

C. Other Tractor Trailers 2:

1. MS, AL . . . $ 3.35 per loaded mile

2. LA, AR, TN, FL, GA 9 .......... $ 3.30 per loaded mile

3. All other states . . . . . . $ 3.20 per loaded alle

D. Straight-Frame Truck . .. .. . .. .. . . .. $ 2.70 per loaded mile

E. Demurrage (after first hour and a half). . . . . . $ 60.00 per hour

F. Roll-Off Box Rentals May be Quoted as Follows: (one-year lease):

1. Dedicated Boxes:
a. Open Top . . . . . . . . . . . . . . . . . $256.00 per box per month :
b. Closed Top ......... $380.00 per box per month

2. Pool Boxes:
a. Open Top . . . . . . . . . . . . . . . . . $256.00 per box
b. Closed Top . . . ...... . . . ... $380.00 per box

G. Liners .. .. .. . . . . . . . ... . ... $ 60.00 each (dump or "."
roll off)
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V_ GSX SERVICES OF SOUTH CAROLINA

Pinewood, S.C.

Price Schedule Effective July 15, 1985

HAZARDOUS WASTE

Bulk Solids (Assume 1 cu. yd. = 2000 lbs. - $.045/lb.)
Bulk Semi-Solids - $.065/lb. (require further treatment)
Bulk Liquids ----- $.0875/lb. (no change)
Drummed Liquids -- $80.00/drum (45-55 gal.)
Drummed Liquids -- $60.00/drum (30-40 gal.)
Drummed Liquids -- $40.00/drum (5-25 gal.)
Drummed Solids --- $50.00/drum (45-55 gal.)
Drummed Solids --- $38.00/drum (30-40 gal.)
Drummed Solids --- $25.00/drum (5-25 gal.)

NON-HAZARDOUS WASTE (i.e. South Carolina DHEC Code #7777)

Bulk Solids (Assume 1 cu. yd. = 2000 lbs.) - $.03/lb.
Bulk Semi-Solids - $.065/lb (requiring further treatment)
Bulk Liquids ----- $.0875/lb. (no change)

Drummed Liquids $75.00/drum (45-55 gal.)
Drummed Liquids -- $56.00/drum (30-40 gal.)
Drummed Liquids -- $38.00/drum (5-25 gal.)SDrummed Slqids --- $3.00/dru (45-55 gal.)
Drummed Solids --- $45.00/drum (45-55 gal.)
Drummed Solids --- $34.00/drum (30-40 gal.)

: . Drummed Solids --- $23.00/drum (5-25 gal.)

MISCELLANEOUS COSTS

Minimum Order Charge --- $500.00
Overpack Surcharge (i.e. 85. gal.) - $25.00
Empty Drums (i.e.less than 1 inch residue) - $25.00

Demurrage (after first 2 hours) - $60.00/hour
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3. COST; _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

NOTES:

-of



SALES CODE '

y) ,N! 277511

Chemical Waste Management

G GENERATOR'S WASTE MATERIAL PROFILE SHEET
GENERAL DIRECTIONS: In order for us to determine whether we can lawfully, safely and environmentally transport, store, .,
treat or dispose of your waste stream, we must ask certain information about your waste. All of the information we seek is
necessary, for our purposes and yours. Be complete in your answers: if your response is "none," so indicate. Answers must be
In Ink or typewritten. Information you provide will be maintained In strictest confidence. Please make a copy of this form for
your records, returning the original to the location indicated below.

THIS FORM AND ANY SUPPLEMENTAL INFORMATION SHOULD BE RETURNED TO:
CHEMICAL WASTF .iruT SEND SAMPLES DIRECT TD.
2131 J(!IIGSTON Ca Y. S._E. CHEMKCA, L WASTE ,MANACP;,W1NT
SUITE 112 P.O. BOX 55H',,,Y. 17. MIL FMARKFR 1.53
MARETTA, GEORGIA 30n0.7 EMELIE. ALABMA 35459
1. GENERATORNAME: Comp ee-Georta Co..nv ATTN: CHIEF CHEMIST

j 2. GENERATING FACILITY NAMEIADDRESS: :'rietta, Geor.ia,,

3. COMPANY CONTACTS: Pollution
GENERAL C. F. Griffin TITLE Coordisator PHONE (Oi) b2L-3l!!'
GENERAL TITLE PHONE-

TITLE -PHONE

TECHNICAL A. . eddch TITLE SOerv ONE
TITLE PHONE _%

4. WASTENAME: 40'1152 Faint S3udge (Guardian Industrial &crvices, Inc.)

5. PROCESSGENERATINGWASTE: A'%ircraft and Painting

WASTE PROPERTiES:

A. ORGANIC El INORGANIC C HAS BOTH ORGANIC AND INORGANIC COMPONENTS -

B. PHASES/LAYERS: BILAYERED EC MULTILAYERED 0 NONE 7
C. PHYSICAL STATE AT 70"F: SOLID 11 SEMI-SOLID [] LIQUID C

POWDER 0 OTHER:

D. SOLIDS: TOTAL(%): 2e - 31 TOTAL DISSOLVED(ppmor*%) 6.- .,
E. SPECIFIC WEIGHT (AS # PER UNITI: :.5 - 04.5 r ranon
F. pH: 6.1L_ (Show th, fol!owing as rarige of %)

AS: H,SO, ':0one _ % H,PO, ::one_

HCI ::one % % NaOH r.e -

HF %ore _ / NHOH -.one -

HNO3 ::.. - % Ca(OH), 0.1 - 0._%

OTHER: - - % - %
- %/ ___ - %

G. FLASH POINT: "ons at the '-. e F CLOSED CUP 3 OPEN CUP _

H. VAPOR PRESSURE (in mm of Hg at 25 C): _%

I. BTUPERU: 0-: ASHCONTENT 9 10% ,;

i'p.



JL HALOGENATED? Tra:e (0.05-O.17) % SULFONATED? None %

IL ALPHA RADIATION AS pCI/I: ...ne

. WASTE COMPOSITION:
A. ORGANIC COMPONENTS (WITH RANGES - INDICATE WHETHER % OR ppm)

Polyviny'l Acetaite 5 - 10%___________ ______

Resin (Acr/llc) 5 - 10_

(ATTACH ADDITIONAL PAGES IF NECESSARY)

B. HEAVY METALS (WITH ppm RANGES):

DISSOLVED SUSPENDED DISSOLVED SUSPENDED

Ag Hg -a
"
?

As, NI _ _ _ _

a Pb 30 - 50 _P_-__-__

Cd Se

Cr 1600 - 20C _ Zn 1000 - "r.,-._ _ __ ppm

Cu 10 - 20 ppna Other(specify) 0ium l5c0 - 2C01-0 7p.-

S C. INORGANIC COMPONENTS (WITH % RANGES): OTHER

TOTAL CYANIDE Nvone - % Sulfates 2 - 3 %

FREE CYANIDE Nor - % Magnesium 1 _ 2 %

SULFIDE AS: None - Silicon Dioxide 2 - 3 %

BISULFITE AS: Tone - % Calcium Carbonate 1 - 2 %

SULFITE AS: None - % anganese (P?01) 1 - 2 %

(ATTACH ADDITIONAL PAGES IF NECESSARY) * .aa*

D. DOES THIS WASTE STREAM CONTAIN BIOLOGIC MATERIALS, PATHOGENS, OR ETIOLOGICAL AGENTS? '"

E. IF WASTE IS A PESTICIDE OR PRODUCED BY A PESTICIDE MANUFACTURING PROCESS, CHECK THE

FOLLOWING:

THE WAST-. CONTAINS:

E- ORGANOPHOSPHATES - CONTAINING SULFUR E YES I] NO "-'1

El CARBAMATES %

Eo CHLORINATED HYDROCARBONS W
7. HAZARDOUS COMPONENTS AND CHARACTERISTICS

A. HAZARDOUS PROPERTIES (INSERT NUMBER CODES PER INSTRUCTIONS ON LAST PAGE)

(1) TOXICITY RATING: INHALATION 0 DERMAL 0 ORAL 2
~~~FlImm41blllty =

(2) HAZARD IDENTIFICATION SYSTEM: Hosittri Roactivty

SltcaiI llructio.,1 _____ .
8J. IS THIS WASTE A "HAZARDOUS MATERIAL" AS DEFINED BY REGULATIONS OF THE U S DEPARTMENT Or

TRANSPORTATION PURSUANT TO THE HAZARDOUS MATERIALS TRANSPORTATION ACT7 :.5 --
(SEE 49 CFR 172.101 AND 173 FOR "HAZARDOUS MATERIALS" LIST AND CHARACTERISTICS IF SC, PLE-SE ,

ADVISE OF THE FOLLOWING.

(1) CORRECT SHIPPING DESCRIPTION: lnoxr~ic/0royonic ! ainrt 1J,

(2) HAZARDCLASSiES) "'o - ! ____ ______,.____._,S (3) IDENTIFICATIONNUMBER(FROMHAZARDOUSMATERIALSLIST) - 1_- _ i 1-+j . ...



C. DOES THIS WASTE CONTAIN ANY "HAZARDOUS SUBSTANCE" AS DEFINED BY REGULATIONS OF THE"U.S. EN-
VIRONMENTAL PROTECTION AGENCY PURSUANT TO SECTION 311 OF THE CLEAN WATER ACT?_____
tSEE 40 CFR 116 FOR "HAZARDOUS SUBSTANCES" AND CATEGORIES.) IF So, PLEASE ADVISE OF THE
FOLLOWING:

(1) THE NAMES OF EACH HAZARDOUS SUBSTANCE PRESENT IN THE WASTE (INDICATING HAZARD
CATEGORY - A, B, C. D, X): .,

X - Poly inyl Acetate and Orgpr.ic Resin (Acrylic)

(ATTACH ADDITIONAL PAGES IF NECESSARY)

(2) THE NAMES OF EACH SUCH SUBSTANCE WHICH MAY BE PRESENT IN CONCENTRATIONS GREATER
THAN 10% BY WEIGHT (SHOWING PROBABLE % RANGE): .bne

(ATTACH ADDITIONAL PAGES IF NECESSARY) "

D. IS THIS WASTE A "HAZARDOUS WASTE" AS DEFINED BY REGULATIONS OF THE U.S. ENVIRONMENTAL PRO-.
TECTION AGENCY PURSUANT TO SECTION 3001 OF THE RESOURCE CONSERVATION AND RECOVERY ''-
ACT?_____
(THIS PART NEED NOT BE COMPLETED UNTIL PROMULGATION OF FINAL 3001 REGULATIONS.) IF SO, PLEASE
ADVISE OF THE FOLLOWING:

(1) IF THE WASTE IS A LISTED HAZARDOUS WASTE, STATE:

(a) THE LISTED DESCRIPTION OF THE WASTE: Sludge, Paint 4 () '

(b) THE HAZARD CRITERIA FOR WHICH THE WASTE IS LISTED:
Oral Toxicity

(2) IF THE WASTE IS NOT LISTED, WHAT HAZARDOUS CHARACTERISTIC(S) DOES IT POSSESS?

S. IS THE INFORMATION PROVIDED IN SECTIONS 5-7 BASED UPON LABORATORY ANALYSIS OF THE WASTE "
MATERIAL? -3 .IF SO, PLEASE ADVISE OF THE DATE OF THE MOST RECENT ANALYSIS: .- LY 17, ' , "

9. HAVE YOU OBTAINED TOXICITY STUDIES OF THIS WASTE STREAM? '7O IF SO, PLEASE ATTACH A COPY OF .
THE RESULTS.

10. QUANTITYISHIPPING REQUIREMENTS:

ANTICIPATED VOLUME IS: 6

GALLONS EC TONS 0 CUBIC YARDS 0 DRUMS 2~ OTHER [I ________

PER: DAY C] WEEK [] MONTH 0 YEAR [ ONETIME -

TRANSPORTATION EQUIPMENT REQUIRED: Tractor Trailer Truck

SERVICE/SCHEDULING REQUIREMENTS: Cn Call
-, .

GENERATOR'S '.
AUTHORIZED SIGNATORY: \C TITLE - DATE _ '1-.

-.. "-",

CONFIDENTIALITY AGREEMENT -1 .2zLC("iL/ '- .'_..... ...',..-. ,,
as conuideraton for the Generators retease of the acnve information, and any ot'v'r s J ',Iementil d.a provicl. dc - '.-1 " ,
treat such information as confdential property and will not Osclose SuCh information to others except as is required Doi 'A*,
and ,n such circumstances only after first giving notice to the Generao 5 ,./)

Name i.

Title



HAZARDOUS WASTE LABORATORY REPORT

This report is formatted and designed by Lockheed-Georgia Company for the sub-
mittal of results obtained on hazardous wastes per 40 CFR 261 Subpart C - "Char-
acteristics of Hazardous Wastex, and Subpart D - *Lists of Hazardous Wastes'.

Analysis Number: 06214 Date Received Aug. 31, 1984

Wasti Name/Generating Process: Group A - Paint Sludge JNI

Physical Description:

Phases/Layers: Bylayered Multilayered None X

Physical State (700F): Solid X Semi-Solid Liquid

Powder Other

Color: Green Odor:

HAZARDOUS WASTE CHARACTERISTICS
A' %

IGNITABILITY (Ref. 40 CFR 261.21)

Flash Point N/A OF

CORROSIVITY (Ref. 40 CFR 261.22)

pH 6.12

MACE corrosion Rate MM/yr

REACTIVITY (Ref. 40 CFR 261.23) Sulfur - by Bomb Calorimeter

Total cyanide NONE %

Free cyanide NONE "

*Total Sulfur NONE .

-. 4!*

i.a



EP TOXICITY (Ref. 40 CFR 261.24 and Appendix II)

Extractable Metals (in milligrams per liter)

Ag 0.001 Cr 673

As 0.060 Hg 0.0011

Ba 0.070 Pb 0.013

Cd 0.899 Se 0.087

OTHERS (Ref 40 CFR 261.30) *GC/S-qualitative only
GC - Capillary Column, FID

Organic Constituents (as % orSW)

I tem Conc

Acetone 0.026% .0.

MEK 0.31 %

Benzene 0.003% ..

Toluene 0.014% "

Xylene 0.01 %

Cellosolve Acetate 0.28 %

Water 39.5 %

ANALYST- i '-.~ DATE: / -?

APPROVED: __._.,.. DATE: //- /e/ r

Z..

% b



The Eartnh Technolco PLATs1 orporation OPERATOR:

-1

WASTE MINIMIZATION PRO(RAM
DATA SHEET

WASTE STREAM: -4/wiz P/il

CHARACTERISTICS: ~oo- oq/,Mg /0.-Zoqf4 7-:4.

(ATTACH ANALYSIS IF AVAILABLE) -

SOURCE/MANAGEMENT" "6 ,7_c-k u PAI,7AJc

(1941 '15 Chi4,,c,4#?fbAWOiM14

GENERATION 1. RATE: /?zoo pm q
2. FREQUENCY:
3. COST: #6 io, (,,,e/",0 ,jr)

PROPOSED CHANGES :_

RAW MATERIAL DATA 1. CHARACTERISTICS: ___

2. QUANTITY: _.__ _ _

3. COST: _-'__ __.

NOTES: -'A 1 4 t o,/e&, 7

INLN p
,0,.~~



SALES CODE

IT ,IN! 272951
__ :jf,

Chemical Waste Management

GENERATOR'S WASTE MATERIAL PROFILE SHEET
GENERAL DIRECTIONS: In order for us to determine whether we can lawfully, safely and environmentally transport, store, N
treat or dispose of your waste stream, we must ask certain information about your waste. All of the information we seek Is

necessary, for our purposes and yours. Be complete In your answers: if your response Is "none," so Indicate. Answers must be
In ink or typewritten. Information you provide will be maintained In strictest confidence. Please make a copy of this form for
your records, returning the original to the location Indicated below.

AND ANY SUPPLEMENTAL INFORMATION SHOULD BE RETURNED TO: ..NIAILWASTE MANAGEMENT, INC. SEND SAMPLE I1CT T0.
Z131 KINGSTON COURT, S.E. CHEMICAL WASTF MANAGEFMENT

SU1IE l]f - P. 0. BOX 55/HWY_ 12 MI1 F MARKER 163
ILI 1Aq, GEORGIA 30W6;7 EMELLE. ALABAMA 35459

1. GENERATOR NAME: LO"K]HEMD-GEORA COMPAM ATTN: CHIEF CHEMIST
2. GENERATING FACILITY NAMEIADDRESS: LCKB:UMGBORGIA CMPANY

ARiEuTA, GEORGIA 3oo63

3. COMPANY CONTACTS: Pollution

GENERAL C. F. Griffin TITLE Coordinator PHONE (404) 424-311.4
TITLE PHONE_

TECHNICAL A. L. Reddoch TITLE Supervisor-IWT PHONE (4o4) 4 24- 3 57 7

TITLE PHONE

4. WASTENAME: Waste Paint & Thinners 23-13, 23-18, 23-16, 18-07 Unknown White Dr., 18-09

5. PROCESS GENERATING WASTE: Aircraft Painting

WASTE PROPERTIES:

A. ORGANIC [i INORGANIC 0l HAS BOTH ORGANIC AND INORGANIC COMPONENTS E.
B. PHASESLAYERS: BILAYERED C3 MULTILAYERED N1 NONE C1 "

C. PHYSICAL STATE AT 706F: SOLI El SEMI.SOLID [ LIQUID [

POWDER C1 OTHER: %________
D. SOLIDS: TOTAL(%): 1- 30 TOTAL DISSOLVED (ppm or %): 4 8%
E. SPECIFIC WEIGHT (AS # PER UNIT): 6 - 7.5 # per gallon %.,.

F. pH: N/A (Show the following as range of %)

AS: HMSO, None _ % HPO, None_ %

HC1 - % NaOH - %

HF - % NHOH - %

HNO, - % Ca(OH, - %

OTHER: - ---
G. FLASH POIN* 35 - 45 F CLOSED CUP [N OPEN CUP 0
H. VAPOR PRESSURE (In mm of Hg at 25 "C): _____r_

I. BTUPERit 16,ooo - 17,5 0 ASH CONTENT %. - 2.75%

e1 
,N."



LI"
J. HALOGENATED? .11 % SULFONATED? no%

K. ALPHA "ATION AS pC k_ _

* WASTE COMPOSITION:
A. ORGANIC COMPONENTS (WITH RANGES - INDICATE WHETHER % OR ppm)

Mixed Ketones 60 - 8__ _____

(Hazardous Waste _ V

Doe. F003, F005) -

(ATTACH ADDITIONAL PAGES IF NECESSARY)

S, HEAVY METALS (WITH ppm RANGES):

DISSOLVED SUSPENDED DISSOLVED SUSPENDED

Ag None Hg None
It

As_ NI
I, IIBa Pb

Cd " So _ _

Cr "_Zn 4000 - 12,000 ppm

Cu 15 - 50 pPm Other (specify)

C. INORGANIC COMPONENTS (WITH % RANGES): OTHER

TOTAL CYANIDE None - % Titanium Oxide .1 - 1.5 %

FREE CYANIDE % _ % Calcium .01 - .25%
It

SULFIDE AS: - % - %

BISULFITE AS: - % - %

SULFITE AS: - % - %

(ATTACH ADDITIONAL PAGES IF NECESSARY)

0. DOES THIS WASTE STREAM CONTAIN BIOLOGIC MATERIALS, PATHOGENS, OR ETIOLOGICAL AGENTS? No

E. IF WASTE IS A PESTICIDE OR PRODUCED BY A PESTICIDE MANUFACTURING PROCESS, CHECK THE

FOLLOWING:

THE WASTE CONTAINS:

El] ORGANOPHOSPHATES - CONTAINING SULFUR ] YES El NO

. CARBAMATES

[: CHLORINATED HYDROCARBONS

7. HAZARDOUS COMPONENTS AND CHARACTERISTICS

A. HAZARDOUS PROPERTIES (INSERT NUMBER CODES PER INSTRUCTIONS ON LAST PAGE)

(1) TOXICITY RATING: INHALATION 2 DERMAL 1 ORAL 3

Flammability

(2) HAZARD IDENTIFICATION SYSTEM: Health 2 3 eoctivit

Special Inatructions

S. IS THIS WASTE A "HAZARDOUS MATERIAL" AS DEFINED BY REGULATIONS OF THE U.S. DEPARTMENT OF
TRANSPORTATION PURSUANT TO THE HAZARDOUS MATERIALS TRANSPORTATION ACT? Yes

(SEE 49 CFR 172.101 AND 173 FOR "HAZARDOUS MATERIALS" LIST AND CHARACTERISTICS.) IF SO, PLEASE
ADVISE OF THE FOLLOWING:
(1) CORRECTSHIPPINGDESCRIPTION: Methyl Ethyl Ketone (Spent Solv.ent)

(2) HAZARD CLASS(ES): Flaamble Liquid

(3) IDENTIFICATION NUMBER (FROM HAZARDOUS MATERIALS LIST): UN- 1193

'p. ' .. ,,. "i.,



C. DOES THIS WASTE CONTAIN ANY "HAZARDOUS SUBSTANCE" AS DEFINED BY REGULATIONS OF THE U.S. EN- A-
VIRONMENTAL PROTECTION AGENCY PURSUANT TO SECTION 311 OF THE CLEAN WATER ACT?__
(SEE 40 CFR 116 FOR "HAZARDOUS SUBSTANCES" AND CATEGORIES.) IF SO, PLEASE ADVISE OF THE
FOLLOWING:

(1) THE NAMES OF EACH HAZARDOUS SUBSTANCE PRESENT IN THE WASTE (INDICATING HAZARD
CATEGORY - A, B, C, D, X)

(C) Methyl Ethyl Ketone (EPA BAZAMOUS WASTE)
Number U-159

(ATTACH ADDITIONAL PAGES IF NECESSARY)

(2) THE NAMES OF EACH SUCH SUBSTANCE WHICH MAY BE PRESENT IN CONCENTRATIONS GREATER
THAN 10% BY WEIGHT (SHOWING PROBABLE % RANGE):

Methyl Ethyl Ketone ISO -

(ATTACH ADDITIONAL PAGES IF NECESSARY)

D. IS THIS WASTE A "HAZARDOUS WASTE" AS DEFINED BY REGULATIONS OF THE U.S. ENVIRONMENTAL PRO-
TECTION AGENCY PURSUANT TO SECTION 3001 OF THE RESOURCE CONSERVATION AND RECOVERY
ACT? Yes
(THIS PART NEED NOT BE COMPLETED UNTIL PROMULGATION OF FINAL 3001 REGULATIONS.) IF SO, PLEASE

ADVISE OF THE FOLLOWING:

(1) IF THE WASTE IS A LISTED HAZARDOUS WASTE, STATE:

(a) THE LISTED DESCRIPTION OF THEWASTE: F-005 The Spent Non-Halogenated Solvent

Methyl Ethyl Ketone and Homologs

(b) THE HAZARD CRITERIA FOR WHICH THE WASTE IS LISTED: %-
Flammability - Oral Toxicity %

(2) IF THE WASTE IS NOT LISTED, WHAT HAZARDOUS CHARACTERISTIC(S) DOES IT POSSESS?

. IS THE INFORMATION PROVIDED IN SECTIONS 5-7 BASED UPON LABORATORY ANALYSIS OF THE WASTE
MATERIAL? Yrs.. IF SO, PLEASE ADVISE OF THE DATE OF THE MOST RECENT ANALYSIS: March. 1981

9. HAVE YOU OBTAINED TOXICITY STUDIES OF THIS WASTE STREAM? No IF SO, PLEASE ATTACH A COPY OF
THE RESULTS.

10. OUANTITYISHIPPING REQUIREMENTS:

~ ANTICIPATED VOLUME IS: 300

GALLONS Dl TONS [ CUBIC YARDS 0l DRUMS 91 OTHER El
PER: DAY El WEEK El MONTH El YEAR [ ONETIME [

TRANSPORTATION EQUIPMENT REQUIRED: Tractor Trailer

SERVICEISCHEDULING REQUIREMENTS: On Call %

GENERATOR'S
AUTHORIZED SIGNATORY: . .... . .

CONFIDENTIALITY AGREEMENT: ____ ____ ____ ____ _'-_as consideration for the Generator's release of the above information, and any other supplimental data prvided, agrees to

treat such information as confidential property and will not disclose such information to others except as is required by law,
and In such circumstances only after first giving notice to the Generator.

Title ]
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

" PII J' ,,L,' .,;,% L,''':'':'; ,'''. """,; i'""..'''...i. " """. ', """ . """. . . . . " """-'." '..,0
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TOXICITY RATINGS it
Me ll Tetldt haar In use of we. Thi bottom @pc wa to also used to Idntify a -

-A
iltae ig tiMonnalilft o1cfdt O fof 'LOio l radiation hazard by the sybn Oxl~ngchemicaae ,deilad i

cal odes bottom spae by OXY.
i ) Maialso wh ic cause no hrim under any condiron of normal -l. To supploaersnt the spatial arrangeeni NFPA No. U4M recommends :J%

Malteiowla w produce toxic effects on humnsio only under ft moat the 0.of C ld bsckgroundts cc colored numbers to Identify the hazard
unmuslcon~tonsor ~catedoilest-bluet for "heaelth" red to -flammability," yellow for

"reacth"t." .
1 WI i TdAft For a detailed description of tre hazard identification system used heo,rU te Acute loca. Materials which on single exposwrelasting scnds A est commisensded System for the Identification of the Fire Hazards of

or hours cause only slight effects on thr si of meucus mem Materials, NFPA No. 704M, 1906 Edition.
bran5l regardles of the extent of the expoewe. The following paragrapn summawize the meanings of the numbers In

(l Acute sysfmic . Materals which can be absorbedi Into t body by In- each hazard category and explain what a number should tell fire fighting
hiatlion, ingstion, or through the skin and which pouce only slight f- personnel about pro ting themselves and how to fight fires where the
fete foo loi1g single exposures lasling econds, inuorlfte. or hours, or hazard exists. K
ollowing ingestion of a single dose. regardlesa of the quantity absorbed or

the extent of exposure.
(c) C 4o. local Materials which orn continuous or repeated exposures 4 A few whiffs of the gas or vapor could cause delth; or the gas. vapor, or

etending ce peods of days, mneths, or years caule only slight and liquid could be fatal on penetrating the fire fightrs' normal full protec-
usually frversible harm to the sk;n or mucous membrares. The extent of ex- live clothing which Is designed for resislance to heat. For most
poure maybe greet or small, chemicals having a Health 4 rating, the normal full protective clothing
(o C systemic. Materials which can be absorbed into the body by available to the average fire deparlment will not provide adequate pro.

Inhalation, ingestion, or through the skin and which produce only slightly tetion against skin contact with these materials. Only special protoc-
usually reversible effects following continuous or repeated exposures ex- live clothing designed to protect against the specific hazard should be
tending oer days, months, or years. The extent of the exposure may be worn.
great small. 3 Materials extremely hazardous to health, but areas may be entered with

In general, those substances classified as having "slight toxicity" pro- extreme care. Full protective clothing, including self-contained

duce changes in the human body which are readily reversible and which will breath ng apparatus, rubber gloves, boots and bends around legs, arms
dseappe following termination of oxposure, either with or without medical and wdlst should be provided. No skin surface should be exposed.,

tIreastmescOiL 2 Materials hazardous to health, but areas may be entered freely with self.
2 - eds 1- Towdt contained breathing apparatus.

(a) Acute local. Materials which on single exposure lasting seconds, 1 Materials only slightly hazardous to health. It may be desirable to wear

minutes, or hours cause moderate effects on the skin or mucous mem- sell-contained breathing apparatus. %.rl
braises. Thoeisliffacts may be the result of intense exposure lor a matter of 0 Materials which on exposure under fire conditions would offer no health

smonde or moderate exposure for a matter of hours, hazard beyond that of ordinary combustible material.
(i) Acute systemic. Materials which can be absorbed into the body by in-halllon, InOgaittiort, or thrug the skin and which produce moderate ef- Flommobillty

fects following single exposures lasting seconds. minutes, or hours, or 4 Very flammable gases, very volatile flammable liquids, end materials

following Ingestion of a single dose. that in the form of dusts or mists readily form explosive mixtures when
(c) Ovr local, Materiels which on continuous or repeated exposures .dispersed in ir. Shut off (tow of 9" or liquid and keep cooling water

extending over periods of days. months, or years cause moderate harm to streams on exposed tanks or containers. Use water spray carefully in the

the skin or mucous membranes. vicinity of dusts so as not to create dust clouds.
Idi Chlronk sytrlemic. Materials which can be absorbed into the bxody by 3 Liquids which can be ignited under almost all normal temperature condi-

inhlation. Ingestirn, or through the skin and which produce moderate ef- lions Water may be ineffective on these liquids because of their low
lets following continuous or repeated exposures extending over periods of flash points. Solids which torm coarse dusts, solids in shredded or
dMmonths., or years. fibrous form that create flash tires. solids that burn rapidly, usually

Those substances classified as having "moderate toxicity' may produce because they contain their own oxygen, and any material that ignites
irreversible as well as reversible changes in the human body These spontaneously at normal temperatures in air
chage aro not of such $4isverity as to thraten life r produce serious 2 Liquids which must be moderately heated before ignition will occur anrd

phys" impairment solids that readily give off flammable vapors Water spray may be used

- 5 e Texicity to extinguisn the hre because the material can be cooled to below its
(a) Acute local Materials which on single exposure lasting sec~onds or flash point

minutes cause injury to skin or mucous membranes of sufficient severity to I Materials that must be preheated before ignition can occur Water maytos li i or to cause permaneant physical impairmelnt or disfigurement cause frothing of liquids with this flammability rating number if it gets

lAcute systemic Materials which can be absorbed into the body by in- below the surface of the liquid and turns to stear However, water spray
hlaliilo .or through the skin a d whch can cause injury of suffI- oently lied to t: wt surface will cause a frothin; which will extnguish

iln oeverty to threaten life following a single exposure lasting seconds the fire. Most combustible Solids h le a flammability ln of ti

minutes, or houM, or following ingestion of a single dose 0 Materiels that will not burn.
(c) Chei local Materilsl which on co#nuous o repealed exposeures actl

axteding ov periods of days. months, or years can cause injury to skin or
c e rosicane of ufilnt wheric y to hroatn lo epeate epsre 4 rials which in themselves are readily capable of dotonaticn or of ex-

lent Impairment, disfigurement, or irreversible change. plosive decomposition or explosive reaction at normal temperatures ad

(dl Chrofic systrfemrc Materials which can be absorbed into the body by pressures Includes materials which are sensitive to mechanical or

Inhailatie. ingestion or through the skin and which cans cause death or localized thermal shock If a chemical with this hazard rating is in an ad.

serious physical impairment following continuous Or repeated exposures to vsnced or massive fire, the are should be evacuated.

small amounts extending over periods of days. months, of years 3 Materials which in themselves are capable of detonation or of explosive
decomposition or of explosive reaction but which require a strong in.

Hazard Identification System iiatinI source or which must be heated under Confinement before nic•-Hazad IentficaionSysemlion1 Includes materials which are sensi1tivel to thermal of mechanicl

with water without requiting heat of confinement Fire tight.rg Should beFlammability shlock at elevated temperetures and presslures or which react explosively

done '-om an explosionrmesistant locaton

2 Materials which in themselves are normally unstable and readly

undergo violent chemical change but do not detonate Includes
Health Reactivity materials which can undergo chemical change with rapid release of

energy at normal temperatures and pressures of which can undergo
violent chemical change at elevated temperatures and pressures Also

includes those materials which may ract violently with water or which
may form potentially explosive mixtures with water or generates toxic

Special Instructions gasO, vapors Or fumes when mixed with waler In advanced or massive

The above diagram identifies the health. 'flammability- and reactvi fires, fire fighting should be done from a protected location

ty"*(Iatfif y and water reactiity? ofa chemical and indicates the order of Materials which in themselves are normally stable but which may

sseery of each hazard by use of one of five numeral gredings, from four (4), become unstable at elevated teratures and pressures or which may
IndIcating the severe hazard or extra danger, to zero (0, Indicating no react with water with some release of energy but not vloir'tly Caution
~cMIhaw. In the diamoneha) ed diagram "health" hazard Ii identfed must be used in approaching the tirs and applying watr 41

at th loft flamiability'" t the top, and "reactivity" at the right The bot 0 Materials which are normally stable even under fire exposure conditions

a pac is primWIly used to identify unusual roactivIty with wier A W and which ere not reactive wIth water Normal fir. fighting procedures
a line t1vough its center W alerl fire fighting personnel to the possible may be usedl,

r~~V*V~ ~'k~~~ 4 \~~' ;.......:.:,...- ,. ..... . . ,-
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SALES CODE

IM 1 2N! 272941
Analysis No. 4.3-16-3C

Chemical Waste Management*

GENERATOR'S WASTE MATERIAL PROFILE SHEET
IGENERAL DIRECTIONS: In order for us to determine whether we can lawfully, safely and environmentally transport, store,

tret or dispose of your waste stream. we must ask certain Information about your waste. All of the information we seek Is
necessary. for our purposes and yours. Be complete In your answers: If your response Is "none," so indicate. Answers must be

SIn Ink or typewrdtten. Information you provide will be maintained In strictest confidence. Please make a copy of this form for
your records, returning the original to the location Indicated below.

~.THIS FORM AND ANY SUPPLEMENTAL kORMATION SHOULD BE RETURNED TO,
CHEMICAL WASTE MANAGEET ~ SEND SAMPLES DIRECT TO:
2131 KINGSTON COURT, S. E. CEIA AT AAEL

SSUITE 112 P.O0. BOX 55/HWY.717, MILL MAKLK 6
MARIETA, GEORGIA 30067 EMELLE, ALABMA 35459
1. GENERATOR NAME: LOCKRE-GEORGIA couipmj ATTN: CHIEF CHEMIST
2. GENERATING FACILITY NAMEIADDRESS: LOCKHEED- GEORGIA COWNPMY

t4ARIA, GEORGIA 30063

~ .COMPANY CONTACTS: Pollution

GENERAL C. F. Griff in TITLE Coordinator PHONE (404.) 424-3114.

____________________ TITLE _________PHONE________

TECHNICAL A. L. ]Reddoch TITLE Supervisor-W PHONE (4o4) 424-3577

____________________ TITLE _ ________ PHONE________

4. WASTE NAME: 81-.6 (00979) D/72-58
. PROCESS GENERATING WASTE: Aircraft Painting & Part Cleaning

WASTE PROPERTIES:
S A. ORGANIC FLI INORGANIC Cl HAS BOTH ORGANIC AND INORGANIC COMPONENTS E

B. PHASESILAYERS: BILAYERED 0l MULTILAYERED NX NONE El
C. PHYSICAL STATE AT 70-F: SOLID F-1 SEMI-SOLID El LIQUID

POWDER 0l OTHER:_________

D. SOLIDS: TOTAL (%): 7J.38..... TOTAL DISSOLVED (ppm or %): 6.75%
E. SPECIFIC WEIGHT (AS# PER UNIT): 7.33 # per gallon

F. pH: - (Show the following as range of %)
AS: H.504 None HPO. None -

HC1 - % NaOH-
HF - % NHOH -

HNO, - % Ca(OH),"

0. FLASH POINT: 35 OF CLOSED CUP ( OPEN CUP E
H. VAPOR PRESSURE (in mm of Hg at 25*C): 192.....
I. BTU PER0: 15,750 ASH CONTENT 0.33%



43o16-3 C

J. HALOGENATEDI Y_ % SULFONATED? No %

K. ALPHA RADIATION AS PC t N1

i WASTE COMPOSITION:
A. ORGANIC COMPONENTS (WITH RANGES - INDICATE WHETHER % OR ppm)

mix" Ketones 70 - 80% Hazardous Waste

Trichloroethane 10 - 20 Nos. F002, F005

(ATTACH ADDITIONAL PAGES IF NECESSARY)

ILHEAVY METALS (WITH ppm RANGES):

DISSOLVED SUSPENDED DISSOLVED SUSPENDED .
SNone Hg None

NI-

Cd _ _ _ _ _ s_ _ _ _ _ _ _ _

Cr __. .. Zn_ _ _ ...

Cu ___ 25 Other (specify)

C. INORGANIC COMPONENTS (WITH % RANGES): OTHER

TOTAL CYANIDE None % Zinc Oxide o.3- o.a4 %
FREE CYANIDE - -

SULFIDE AS: - % - %a BISULFITE AS: "_-_% -_%

SULFITE AS: - % - %
(ATTACH ADDITIONAL PAGES IF NECESSARY)

D. DOES THIS WASTE STREAM CONTAIN BIOLOGIC MATERIALS, PATHOGENS, OR ETIOLOGICAL AGENTS? No

E. IF WASTE IS A PESTICIDE OR PRODUCED BY A PESTICIDE MANUFACTURING PROCESS, CHECK THE
FOLLOWING:

THE WASTE CONTAINS:

0 ORGANOPHOSPHATES - CONTAINING SULFUR 0J YES 0 NO

C CARBAMATES

EC CHLORINATED HYDROCARBONS

7. HAZARDOUS COMPONENTS AND CHARACTERISTICS

A. HAZARDOUS PROPERTIES (INSFRT NUMBER CODES PER INSTRUCTIONS ON LAST PAGE)

(1) TOXICITY RATING: INHALATION 2 DERMAL 1 ORAL L
Flammability

(2) HAZARD IDENTIFICATION SYSTEM: Health <28>> Reactity

Speclal Instructions

B. IS THIS WASTE A "HAZARDOUS MATERIAL" AS DEFINED BY REGULATIONS OF THE U.S. DEPARTMENT OF
TRANSPORTATION PURSUANT TO THE HAZARDOUS MATERIALS TRANSPORTATION ACT? Yes
(SEE 49 CFR 172.101 AND 173 FOR "HAZARDOUS MATERIALS" LIST AND CHARACTERISTICS.) IF SO, PLEASE
ADVISE OF THE FOLLOWING:

(1) CORRECT SHIPPING DESCRIPTION: Trichloroethane and Methyl EthA- Ketone

(2) HAZARDCLASS(ES): Orm-A and Flamable Liquid

(3) IDENTIFICATION NUMBER (FROM HAZARDOUS MATERIALS LIST): UN-2831 and UN- 1193

N-.



71 c, DOES THIS WASTE CONTAIN ANY "HAZARDOUS SUBSTANCE" AS DEFINED BY REGULATIONS OF THE U.S. EN.
V1RONMENTAL PROTECTION AGENCY PURSUANT TO SECTION 311 OF THE CLEAN WATER ACT? el
(SEE 40 CFR 116 FOR "HAZARDOUS SUBSTANCES" AND CATEGORIES.) IF SO, PLEASE ADVISE OF THE
FOLLOWING:

(1) THE NAMES OF EACH HAZARDOUS SUBSTANCE PRESENT IN THE WASTE (INDICATING HAZARD
CATEGORY - A. B. C, D. X)

(C) Trichloroetane (EPA HAZANIUS WASTE UWNBER U-226)

(c) Ketones, mixed (EPA HAZAIU)QS WASTE MBER U- 1.59)
-(ATTACH ADDITIONAL PAGES IF NECESSARY)

(2) THE NAMES OF EACH SUCH SUBSTANCE WHICH MAY BE PRESENT IN CONCENTRATIONS GREATER
THAN 10% BY WEIGHT (SHOWING PROBABLE % RANGE):
Trichloroethane (15)

Ketones (75)
(ATTACH ADDITIONAL PAGES IF NECESSARY)

D. IS THIS WASTE A "HAZARDOUS WASTE" AS DEFINED BY REGULATIONS OF THE U.S. ENVIRONMENTAL PRO-
TECTION AGENCY PURSUANT TO SECTION 3001 OF THE RESOURCE CONSERVATION AND RECOVERY

I. ACT? Yea8
(THIS PART NEED NOT BE COMPLETED UNTIL PROMULGATION OF FINAL 3001 REGULATIONS.) IF SO, PLEASE
ADVISE OF THE FOLLOWING:

(1) IF THE WASTE IS A LISTED HAZARDOUS WASTE, STATE:

(a) THE LISTED DESCRIPTION OF THE WASTE: F-005 and F-002 Spent Halogenated and

Non-Halogenated Solvents

(b) THE HAZARD CRITERIA FOR WHICH THE WASTE IS LISTED:
Flaimbility and Oral Toxicity

(2) IF THE WASTE IS NOT LISTED, WHAT HAZARDOUS CHARACTERISTICiS) DOES IT POSSESS?

<8. IS THE INFORMATION PROVIDED IN SECTIONS 5-7 BASED UPON LABORATORY ANALYSIS OF THE WASTE
MATERIAL? -es_. IF SO, PLEASE ADVISE OF THE DATE OF THE MOST RECENT ANALYSIS: March, ]981

9. HAVE YOU OBTAINED TOXICITY STUDIES OF THIS WASTE STREAM? No IF SO, PLEASE ATTACH A COPY OF
THE RESULTS.

10. OUANTITYISHIPPING REQUIREMENTS:

ANTICIPATED VOLUME IS: 50

GALLONS E TONS U CUBIC YARDS U DRUMS Z] OTHER U_
PER: DAY 0 WEEK El MONTH EU YEAR (M ONETIME E

TRANSPORTAT'03, EQUIPMENT REQUIRED: Tractor Trailer

SERVICEJSCHE'DULING REQUIREMENTS: 0n Call I,

N

GEATOR'S ~VU~T 25~
AUHRZDSIGNATORY: tOPTIT TE!

CONFIDENTIALITY AGREEMENT:~J~,- -
as consideration for the Generators release of the above information, and any other supplem tal data provided, agrees to

- treat such Information as confidential property and will not disclose such information to others except as is required by law,
and In such circumstances only after first giving notice to the Generator.

By:-

Name

Tt



H TOXICITY RATINGS8
O- R I haard in wo of ~hie. lis bottom *p my b. ala" used to Identify a

*a deigee is goven to mielale swic fk i eft w of doe bussing relain eml by the a Syl0 J6 ORldzn chemical e Identified In Vi

o sudpp Fetlede t the hazard nIeenti fat No. sse ueeomhers

a aa hons5 o med ytm fr the OVd@notuden Ow mA Fir Hazard 0U nplae ' our ma ee only aligiht ffectso ml skin or m~oue memn Matrdls, NFPA No, 704M, 136 Editon."01 es reg ss ~ prthe Wale Ixt I the sorpseurro . Thm foloing paagaph smmar m e numberso - th t 1
vut yfe tlc Matrias which an be orbod io s- body by In. each haard catogor eand expien what a numbr slhold tell fir fighting
I t the kin which d only s . er oeld pectin the how tO fit ires where3 bole foll m.n singlef posue lanstingl seosutes, orsin hour or h Faa ede exists.g Ietllc o h Fr azrso

fllowsin gton 1 casngle doss rlgt rdlees o the qkn/oitycabsed or HI W 1 Ei
IU' emen 01 ese We.

0W Cuow s lc4al Materials which oa continuous or repeated expoealie 4 A nu mhbfr o the gas Or vaper could cause dath or the geh vepoi. or
n - e o d monhs% or tear caue only olght o dli ersui could be factl on tetratelge firs fhowthe nomal fll wprec-

ua rr tthean o u n.Textentofox- tv cloting w h Is d e er rista to het. For most
follo may be gtion or aigl, dhmcl having a tlh qurating theonormd flrotive thing

(0 CIo'ilc ystemc. Materials which can be asorbed into the body by Avlwb5le to the aveae fir deprlment well not provide adequate pro

Inhaistln. ingeaotn or through the skin and which produce only slightly tection against skin contact with these mateials. Only special protec-
usually reversible effcts following continuous or repeated exposures ox- tive clothing designed to protect againest the specific hazard should be

lending over days, months, or years. The extent of the exposure may be worn.
- or small. 3 Materials extremely hazardous to health, but areas may be entered with
In goa ths substances classified as having "sight toxicty" pro- extreme care. Full protective clothing. Including self-contained

dues changes In the human body which re readily reversible and which will breathing apparatus, rubber gloves, boots and bends around legs, arms
S odappear following termination of o smre, either with Or without medical and waist Should be provided. No Skin surface Should be exposed
INoleISAL 2 Materials hazardous to health. but area may be entered freely with self-

2 tMderat oxicty contained breathing apparatus.

(a) Acuate lcal. Materials which on single exposure lasting seconds, I Materials only slightly hazardous to health. It may be desirable to wear
minutes, or hours cause moderate effects on the skin or mucous mor- self-contained breathing apparatus.

Thee effects may be the result of intense exposure for a matter of 0 Materials which on exposure under fire corditions would offer no health5 seconds or moderate exposure for a matter of hours, hazard beyond that of ordinary combustible material.
fo Acute systemic. Materils which can be absorbed into the body by In.

halalIon, ingestion, or through the skin and which produce moderate of- Ftammmblity

feds following single exposures lasting seconds, minutes, or hours, or 4 Very flammable gases, very volatile flammable liquids, and materials
Oling Inglestion of a single done. that in the form of dusts or mists readily form exploslve mixtures when

(c) Chronic local. Materials which on continuous or repeated exposures dispersed In air. Shut off flow of ga or liquid and keep cooling water

extsering Over periods of days, months, or years cause moderate harm to streams on exposed tanks or containers. Use water spray carefully in the

the skin or mucous memibranes. vicinity of dusts so as not to create dust clouds.

(4 Chronic systemic. Materials which can be absorbed into the body by 3 Liquids which can be ignited under almost all normal temperature condi-
Inhalation, ingeeti, or through the skin and which produce moderate of- tions. Water may be ineffective on these liquids because of their low
1fat following continuous or repeated exposures extending over periods of flash points. Solids which form coarse dusts, Solids in shredded or
days months. or years. fibrous form that create flash fires, solids that burn rapidly, usually

Those substances classified as having "moderate toxicity" may produce because they contain their own oxygen, and any material that ignites
irreversible as well as reversible changes in the human body. These spontaneously at normal temperatures in air.

- changes are not of such severity as to threaten life of produce serious 2 Liquids which must be moderately heated before ignition will occur and
physical Impairment. solids that readily give off flammable vapors. Water spray may be used

S - savere Toai to extinguish the fire because the material can be cooled to below its

(a) Acute local. Materials which on single exposure lasting seconds or flash point.

minutes cause injury to skin or mucous membranes of sufficient severity to 1 Materials that must be preheated before ignition can occur. Water may
threaten life or to cause permanent physical impairment or disfigurement, cause frothing of liquids with this flammability rating number if it gets

-1 Acute systemic. Materials which can be absorbed into the body by in- below the surface of the liquid and tums to steam. However. water spray

halaton, ingestion, or through the skin and which can cause injury of suffi- gently applied to the surface will cause a frothing which will extinguish

dtent severity to threaten life following a single exposure lasting Seconds, the fire. Most combustible olids have a flammability rating of 1.
S minutes, or hours, or following ingestion of a single dose. 0 Materials that will not bum.

(0) Chronic local. Materials which on continuous or repeated exposures
extending over periods of days, months, or years can cause injury to skin or

mucous membrones of sufficient severity to threaten life or cause parma- 4 Materials which in themselves are readily capable of detonation or of ox-

nent Impairment, disfigurement. or irreversible change. plosive decomposition or explosive reaction at normal temperatures and
(4 Chronic systemic. Materials which can be absorbed into the body by pressures. Includes materials which are sensitive to mechanical or

inhaliatio. Ingestion or through the skin and which can cause death or localized thermal shock. If a chemical with this hazard rating is in an ad-
serioge physical impairment following continuous or repeated exposures to vanced or massive fire, the area should be evacuated.
small emounts extending over periods of days, months, or years. 3 Materials which in themselves are capable of detonation or of explosive

decomposition or of explosive reaction but which require a strong in-
Hazard Identifiation System Iliating source or which must be heated under confinement before initia-

tion. Includes materials which are sensitive to thermal or mechanical
Flammablity shock at elevated temperatures and pressures or which react explosively

with water without requiring heat or confinement. Fire fighting should be
done from an explosion-resistant location.

2 Materials which in themselves are nornl'ly unstable and readily

undergo violent chemical change bt -n iot celonlte. Includes
Health Reactivity materils which can undergo chemical -,;e with rapid release of

o~nrgy at normal temperatures and press ,es r which can undergo ,

violent chemical change at elevated temperatures and pressures. Also
includes those materials which may ract violently with water or which

may form potentially explosive mixtures with waler or generates toxic
Special Instructions gases, vapors or fumes when mixed with water. In advanced or massive

The -ao diagram Identifies te '-helth," flammabillIty" and "retrlv- fires, fire fighting should be done from a protected location.

W" gIntabil y and wter alvity of a chemical and ndicates the Order of - Materials which in themselves are normally table but which may

sot of each hazard by use of one of five numeral gradings, from four (4L, become unstable at elevated tempsratures and pressures or which may

a the sever hazard or extreme danger, to zero f, Indicating no react with water with sorm release of energy but not violently. Caution

specithllzerd. In the diamond-shaped diagram "health hard Is Identlfed must be used In approaching the Or aid applying water.
otl left hamnablty" at te top, and" reactlvlty" at the right. The bot. 0 Materials which e normally stable even under fire exposure conditions

I. space IS primarlily used to Identify unusual reactivity with water. A W and which are not reactive with water. Normal fire fighting procedures
with a Ons through Its cener W alerts fire fighting personnel to the possible may be used.

IOr



DATES 05/23/84 CHEMICAL WASTE MANAGEMENT, INC PROFILE N: 0272,. ,J4
WASTE PROFILE SUMMARY SALES Ot-F: MAR

II
GENERATORS LOCKHEED GA NUMBER :6955013793
ADDL LINE: APPROVE :07/12/83

I ADDRESS s S COBB DR EXPIRATION:07/12/84
CITY/ST s MARIETTA GA 30063 LAST LOAD :03/30/84
CONTACT i A.L. REDDOCH STATUS :ACTIVE WASTE STHEAm
PHONE NBR: 404/424-3577

WASTE NAME: 81-6 (00979) D/72-58 PHYSICAL STATE: LIQUID
FLASH POINT 035

ANALYTICAL NOTES PH LEVEL : 4-.0 10.
%TAXABLE : 100

AIRCRAFT PAINTING & CLEANING TREAiMENT CODES: NTC

MEK 70-80%; TCE 10-20%; EPA WASTE CODE: P002 005

BTLJ 15, 750: nL 5.9%; D00,

INSOLUBLE W/H20.

ASH CONTENT 0.33%.

LSEPA ID NO

CII WE EPI '-iC': /,,E

ANALYT. GENERAL MI XES ,
CHECKS TH. ' IM
PCB ANYLAN . :

PRECAUT. HANDLING REACT 1 ON ,,
COMPAT. SupERV: Ile

INCI-NE9. REC.

PROTECT. GLOVES EYEWEA R
FOOTWEAR
RESPERAT PRO.

. EQUIP. VEHICLES E c. i
EQP. 2 EQP. 3
EQP. 4 EC'P. 5

I.0

AX'



HAZARDOUS WASTE LABORATORY REPORT S

U This report is formatted and designed by Lock heed-Georg ia Company for the sub-
mittal of results obtained on hazardous wastes per 40 CFR 261 Subpart C - Char-
acteristics of Hazardous Waste, and Subpart D - aLists of Hazardous Wastes.

Analysis Number: 06214 Date Received Aug. 31, 1984

Waste Name/Generating Process: Group B - Paint and Thinners

Physical Description:

Phases/Layers: Bylayered Multilayered ____None X

Physical State (70 0F:Solid X Semi-Solid Liquid

Powder Other____________

Color: Yellowish Brown Odor: Solvent

HAZARDOUS WASTE CHARACTERISTICS

IGNITABILITY (Ref. 40 CFR 261.21)

Flash Point 47 0 F

CORROSIVITY (Ref. 40 CFR 261.22)

PH4 6.7

NACE corrosion Rate _____u/yr

REACTIVITY (Ref. 40 CFR 261.23) *Sulfur by Bomb Calorimeter

Total cyanide 0. 4 mg/ I 5

Free cyanide %_______

Total qu~de 0.017 %
sulfur



6

EP TOXICITY (Ref. 40 CFR 261.24 and Appendix II)I
Extractable Metals (in milligrams per liter)

Ag 0.476 Cr 2810

As 2.5 Hg 0.0003

Ba 9.0 Pb 1060

Cd 49.8 Se 29.0

* GC/MS - Qualitative only
OTHERS (Ref 40 CFR 261.30) GC - Capillary Column, FWD

Organic Constituents (as Z ==M)

I tern Conc

Methylene Chloride 17.31MEK 7

111 Trichloroethane 45.9%

N. Butonol 0.82%
Hoptang 0,.007i~~Dioxane 1.231j% _

Celosolve Acetate 0.361 ,%-

Butyl Cellosolve 0.43%
Wator s-az
Acetone 0. 48%
NIB Ketone 0.30
Toluene 1.66%
N Butyl Acetate 0.0071
Xylene 0.64%
Ethanol 0.271
Isobuthanol 0.02%

AEthyl Benzen _ 0.14%
ANALYST: DATE: _____________

APPROVED: _ _ __ _DATE: U__ _ _ _ _ _

b'

OJ



The Earth Technology

Vi orporation
DATE,.i

WASTE MINIMIZATION PROGRAM
DATA SHEET

WASTE STREAMs k~ooiVs~ te
CHARACTERISTICS: E,

(ATTACH ANALYSIS IF AVAILABLE)

SOURCE/MANAGEMENT: rf'o&- 2Wd&VOnJ4 f1)

GENERATION . RATE: a,. Cf.e,)
GENERATION 2. FREQUENCY:'

3. COST: sy7o /7I 4er'ea ei

PROPOSED CHANGES: h ' .o " _ i*/F 7d"

I /I,

RAW MATERIAL DATA I. CHARACTERISTICS:
2. QUANTITY: *-a.
3. COST: 93, 5 - "

NOTES: kl~n k4

04A



The Earth Technology PLAT #3wI Corporaton OPERATOR: l
DATE: 7

',,-

WASTE MINIMIZATION PROGRAMiDATA SHEET

WASTE STREAM jp~ &*t B4'S.
CHARACTERISTICSt &5 , ,_. , _

solu cwo .2 VmF.2
(ATTACH ANALYSIS IF'AVAILABLE)

SOURCE/ MANAGEMENT: ;.'n~,5Y17S A tu & I-O
&V 96 ee .4 Z_ A,* 0, - "v ic'

S GENERATION 1i. RATE": , l b q'2. PFREQUENCY!

3. COST-:+(iO+/ <

PROPOSED CHANGES:;

GRAMTEION 1.DAT E: 1/4 - CHRCTRS IS: .,P oz
2. FR QUNIY : __________

. COST :

NOTES:•

%
PROPOSED CHANGES:____________________________________________"*" '." ",..',.._+...,'.'+.''_V'.'',

.I- ' % ' +% " : -.' +. I



HAZARDOUS WASTE LABORATORY REPORT

This report is formatted and designed by Lockheed-Georgia Company for the sub-
mittal of results obtained on hazardous wastes per 40 CFIR 261 Subpart C - mChar-
acteristics of Hazardous Waste, and Subpart 0 - OLlsts of Hazardous Wastes%

Analysis Number: 06401 Date Received Sept 7, 1984

Waste Name/Generating Process: Group F -Heat-Treat Salt Bath

Physical Description:

Phases/Layers: Bylayered Mul tilIayered ____None X

Physical State (70 F): Solid X Semi-Solid - Liquid -

Powder Oth~er ____________

Color: Yellow Odor:- _ _ __ _ _ _

HAZARDOUS WASTE CHARACTERISTICS

IGNITABILITY (Ref. 40 CFR 261.21)

Flash Point OF_______

CORROSIVITY (Ref. 40 CFR 261.22)

MACE corrosion Rate _____u/yr

REAC)IVITY (Ref. 40 CFR 261.23)

Total cyanide %______

Free cyanide %_______

Total sulfide _______

Other-NaNO3 -45-55% By Wt.

KN0 3- 45-55% By Wt.



S. -

EP TOXICITY (Ref. 40 CFR 261.24 and Appendix 11)I|

IExtractable Metals (in milligrams per liter)

Ag 0.007 Cr 5.66

As 1.09 Hg 0.0004

Ba 0.011 Pb 0.059

Cd 0.002 Se 1.91
S

OTHERS (Ref 40 CFR 261.30) P

Organic Constituents (as % or ppm)

I tern Conc

ANALYST: DATE:

APPROVED: /4.DATE: _________

- ----. J-



HAZARDOUS WA."TE LABORATORY REPORT

This report is formatted and designed by Lockheed-Georgia Company for the sub-
mittal of results obtained on hazardous wastes per 40 CFR 261 Subpart C - "Char-

k acteristics of Hazardous Waste", and Subpart 0 - Lists of Hazardous Wastes".

Analysis Nuber: 06401 Date Received Sept. 7, 1984

Waste Name/Generating Process: Group G - Kolene Salt Bath

Physical Description: %
Phases/Layers: Bylayered Multilayered None X

Physical State (70°F): Solid Xl Semi-Solid Liquid

Powder O ther __

Color: Yellow Odor:

HAZARDOUS WASTE CHARACTERISTICS

IGNITABILITY (Ref. 40 CFR 261.21)

Flash Point F_______

CORROSIVITY (Ref. 40 CFR 261.22)

pH .__

MACE corrosion Rate mm/yr___my

REACTIVITY (Ref. 40 CFR 261.23)

Total cyanide _ '_.

Free cyanide % _

Total sulfide % _

Other- NaOH 40-50% by Wt.
NaNO 3 40-50% by Wt.

N3

r*

v%.



EP TOXICITY (Ref. 40 CFR 261.24 and Appendix Is)

I "
Extractable Metals (in milligrams per liter)

Ag 0.008 Cr 49.2

As 0.098 Hg .0004

Ba 0.073 Pb <0.001

Cd 0.006 Se 2.08

OTHERS (Ref 40 CFR 261.30)

Organic Constituents (as % or ppm)

Item Conc

None Present

! It

ANALYST:_ _DATE:________ _ __:__ __

APPROVED: D - - DATE: /-3 0 /8

•b

' 'P"U
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05-Sep-85 LOCKHEED GEORGIA COMPANY PAGE 1

### M.S..S. #i#

*** SECTION I - PRODUCT IDENTIFICATION ***

PRODUCT NAME: TEPERING C
CHEMICAL NAME: HEAT TREAT SALT

MANUFACTURER: HEATBATH CORPORATION
EMERGENCY TELEPHONE NO.:4 (413) 543-3381

N SN : 0000000031065 08 NO.: 08-0858-920
E PS No0. : 631.065

COMMENT: 8/81

. *** SECTION 11 - HAZARDOUS COMPONENTS *.*

INGREDIENT NIOSH PCT TLV 6.

U
S.

~ ***SECTION III -PHYSICAL DATA**

APPEARANCE AND ODOR: Pink ovder no odor.
BOILING POINT:
VAPOR PRESSURE:
VAPOR DENSITY:
SOLUBILITY IN WATER: Vervsolubl
SPECIFIC GRAVITY: 2.15
PERCENT VOLATILES: None
EVAPORATION RATE: None

b

I



05-Sep-85 PAGE 2
Nmu: 0000000031065 CONTINUE

*, * SECTION IV - FIRE AND EXPLOSION RATE ***

g FLASH POINT: N.A.
LOWER EXPLOSIVE LIMIT:-
UPPER EXPLOSIVE LIMIT:I EXTINGUISHING MEDIA:

Noltn- dr sand or soditl carbonate Dr - water

SPECIAL FIRE FIGHTING PROCEDURES:

UNUSUAL FIRE AND EXPLOSION HAZARDS:
Do not heat over 1100 F

,,* SECTION V - HEALTH HAZARD DATA ***

THRESHOLD LIMIT VALUE FOR MIXTURE: Not est.
EFFECTS OF OVEREXPLOSURE;

IHa be irritating to eyes or skin

EMERGENCY I FIRST AID PROCEDURES:
Skin - wash with soap and water. Eyes - Flush with rlentv of watery call a Physician.

** SECTION VI - REACTIVITY DATA **

STABILITY: YES
CONDITIONS TO AVOID: Temperatures above 1100 F
INCOMPATIBILITY: Avoid organic materials when salt is molten.
HAZARDOUS DECOMPOSITION PRODUCTS: Oxides of nitrogen when with organic matter and molte,
HAZARDOUS POLYMERIZATION: No
CONDITIONS TO AVOID:1

SECTION VII - SPILL OR LEAK PROCEDURES *

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED:
Sweep up solid material. Cover molten material with drv sand.

VlN.

WASTE DISPOSAL METHOD:*
Place in approved dumping area,



o5-Sep-85 PAGE 3 *

N: 0000O00031065 CONTIUD

I **SECTION VIII - SPECIAL PROTECTION INFORMATION %*

~~RESPIRATORY PROTECTION:

VENTILATION:
PROTECTIVE GLOVES:, Heat resistant
EYE PROTECTION: Safet glasses
OTHER PROTECTIVE EQUIPMENT:

*** SECTION IX - SPECIAL PRECAUTIONS ***

HANDLING AND STORAGE PRECAUTIONS:
pDrs and cool awa from combustible materials.

OTHER PRECAUTIONS:
0sw

$** END OF RECORD **

w

!2

.9,0



5 5-Sep-85 LOCKHEED GEORGIA COMPANY PAGE 1

**SECTION I -PRODUCT IDENTIFICATION *

PRODUCT NAME: KOLENENO.5
CHEMICAL NAME:

MANUFACTURER: KOLENE CORPORATION
EMERGENCY TELEPHONE NO.:* (313) 273-9220

IN NSN:0 0000000003213 08 NO.*#: 08-0872-39"
EPS NO* : 632.133 COMMENT:##

**SECTION II -HAZARDOUS COMPONENTS**

IN GREDiI EN T NIOSH FICT TLV

ISodium Hvdpoxide 60.0

Sodium Nitrate 60.0

Sodium Chloride 10.0

~ ***SECTION III -PHYSICAL DATA *

APPEARANCE AND ODOR:$ White vrnular odorless solid
BOILING POINT: 1200 F
VAPOR PRESSURE: 0
VAPOR DENSITY:
SOLUBILITY IN WATER: Complete
SPECIFIC GRAVITY:# 2.0
PERCENT VOLATILES:. 0
EVAPORATION RATE:*

IV



05-Sep-95 PAGE 2
.: 0000000003213 CNTINIJE

U *** SECTION IV - FIRE AND EXPLOSION RATE **

3 FLASH POINT: None
LOWER EXPLOSIVE LIMIT:
UPPER EXPLOSIVE LIMIT:
EXTINGUISHING MEDIA:

C02, dn chemical in vicinity of molten salts.

SPECIAL FIRE FIGHTING PROCEDURES:
Avoid vaporizing lieuids, water and acid in salt baths.

UNUSUAL FIRE AND EXPLOSION HAZARDS:
Introduction of water, vaporizing liouids, magnesium or reducing agents into molten salt - explosion

I *** SECTION V - HEALTH HAZARD DATA *

ITHRESHOLD LIMIT VALUE FOR MIXTURE: 2mg/N3
EFFECTS OF OVEREXPLOSURE:

Moderate to severe burns on skin and eyes.

EMERGENCY I FIRST AID PROCEDURES:
Skin - wash area with Plenty of water. Eyes - flush with large amowunts of water for 15 minutest call a
Physician.

*** SECTION VI- REACTIVITY DATA ***

STABILITY: YES
CONDITIONS TO AVOID: Dyerheating above 1000 F
INCOMPATIBILITY: Vater, acids, reducing agents.
HAZARDOUS DECOMPOSITION PRODUCTS: Above 1000 F nitrogen oxides.
HAZARDOUS POLYMERIZATION: No
CONDITIONS TO AVOID:

*** SECTION VII - SPILL OR LEAK PROCEDURES ***

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED:
Sweep or shovel solid material into metal containers. Avoid Personal contact. Rinse or hose area well.

WASTE DISPOSAL METHOD:
Dissolve in cold water and neutralize with acid. Dispose of in accordance with relulations.

t4.



05-SeP-85 PAGE 3

MSI: 0000000003213 C8INT1

$$* SECTION VIII - SPECIAL PROTECTION INFORMATION **"

RESPIRATORY PROTECTION: Dust mask when handling Powder.
VENTILATION: Local exhaust recommended over salt bath,
PROTECTIVE GLOVES: Rubber
EYE PROTECTION: Face shield
OTHER PROTECTIVE EQUIPMENT: Heat Proof gloves and aeeroeriate anarel for molten salt.

*** SECTION IX - SPECIAL PRECAUTIONS **

HANDLING AND STORAGE PRECAUTIONS:
Store in a drv area. Avoid contact of salt with acids. Keep drums closed when not in use. Avoid bodilv
contact.

OTHER PRECAUTIONS:

*4$ END OF RECORD **

,a
%"

a.,



05-SOP-85 LOCKHEED GEORGIA COMPANY PAGE 1

**SECTION I -PRODUCT IDENTIFICATION**

PRODUCT NAME: DRAUTEMIP 430
CHEMICAL NAME:#

MANUFACTURER: E. F. I4MBTON I COMANY
EMERGENCY TELEPHONE NO. :(215) 666-4065

N SN: 4#8 8831065 0 8 NO. :08-0858-?20
E PS NO0.: 631.065

COMMENT: 7/81

**SECTION II -HAZARDOUS COMPONENTS*$

IN GREDlI EN T NIOSH FC T TLV

Sodium Nitrates

Potassium Nitrates 
p

~ ***SECTION III -PHYSICAL DATA *

APPEARANCE AND O11OR:f White salt mixture. no odor
BOILING POINT:
VAPOR PRESSURE:#
VAPOR DENSITY:#
SOLUBILITY IN WATER:* Comlete
SPECIFIC GRAVITY:
PERCENT VOLATILES:o
EVAPORATION RATE:

%,n
I I I Is ]



05-Sep-85 PAGE 2
": 8 105 Wff Im

*** SECTION IV - FIRE AND EXPLOSION RATE **

3 FLASH POINT: N.A.

LOWER EXPLOSIVE LIMIT:
UPPER EXPLOSIVE LIMIT:
EXTINGUISHING MEDIA:

Noltmn state - C02, drv cheical, drv sand. NO WATER.

SPECIAL FIRE FIGHTING FROCEDURES:

UNUSUAL FIRE AND EXPLOSION HAZARDS:
Do not mix with cmanides, canates, reducing agents, organic or carbonaceous .ater-As.

SV* SECTION V - HEALTH HAZARD DATA ***

THRESHOLD LIMIT VALUE FOR MIXTURE: Not est.
EFFECTS OF OVEREXPLOSURE:

Hav cause irritation to skin or eves.

EMERGENCY I FIRST AID PROCEDURES:
Sin - wash with soap and water. Eves - flush with Plentv of water for at least 15 minutes.ORw

*** SECTION VI - REACTIVITY DATA **

STABILITY: YES
CONDITIONS TO AVOID:
INCOMPATIBILITY: Canides, cuanates, reducing agents, organic materials,
HAZARDOUS DECOMPOSITION PRODUCTS: Oxides of nitrogen
HAZARDOUS POLYMERIZATION: NO
CONDITIONS TO AVOID:

*** SECTION VII - SPILL OR LEAK PROCEDURES *

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED:
Brush up and deposit in solution described below. Wash area with water.

WASTE DISPOSAL METHOD:
Treat with sulfaic acid.

q~

=~
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8 * SECTION VIII - SPECIAL PROTECTION INFORMATION *

RESPIRATORY PROTECTION:
VENTILATION: Local exhaust recome~nded ",

PROTECTIVE GLOVES: Heat resistant
EYE PROTECTION: Face shield
OTHER PROTECTIVE EQUIPMENT:

** SECTION IX - SPECIAL PRECAUTIONS ***

HANDLING AND STORAGE PRECAUTIONS:
Store in cool dru isolated area awa from areas of acute fire hazard and organic and easilts oxidized
materials,

OTHER PRECAUTIONS:
Do not exceed working range temperature. Use clean Pots. Avoid moisture contamination.

*** END OF RECORD ***

I

'.
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The Earth Technology
~orporation OPERATOR R =

DATE .

WASTE MINIMIZATION PROGRAM
DATA SHEET-'

(ATTACH ANALYSIS IF AV'ILABLE)

SOURCE/MANAGEMENT:

Ll.

GENERATION . RATE. t ....
2. FREQUENCY: _._

3. COST: ,___

PROPOSED CHANGES: 7'eo os6b s/st 0 uI'

RAW MATERIAL DATA 1. CHARACTERISTICS: __.

2. QUANTITY: ___ _

3. COST: _ _.__ _

NOTES:
.
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HAZARDOUS WASTE LABORATORY REPORT

This report is formatted and designed by Lockheed-Georgia Company for the sub-

mittal of results obtained on hazardous wastes per 40 CFR 261 Subpart C - OChar-
acteristics of Hazardous Waste", and Subpart 0 - "Lists of Hazardous Wastes'.

Analysis Number: 07063 Date Received Sept. 29, 1984

Waste Name/Generating Process: Group E - Industrial Waste Treatment Sludge

Physical Description:

Phases/Layers: Bylayered Multilayered None X

Physical State (700F): Solid Semi-Solid X Liquid

Powder Other _ _ _ _ _

Color: Brown Odor: mild

HAZARDOUS WASTE CHARACTERISTICS

IGNITABILITY (Ref. 40 CFR 261.21)

Flash Point No Flash OF

CORROSIYITY (Ref. 40 CFR 261.22)

pH 7

NACE corrosion Rate nut/yr

REACTIVITY (Ref. 40 CFR 261.23) * Sulfur by Bomb Calorimeter

Total cyanide 6.25 m/l %

Free cyanide %

Total xxA4Axte 0.072 %
sulfur

AI 1



EP TOXICITY (Ref. 40 CFR 261.24 and Appendix II)

Extractable Metals (in milligrams per liter)

Ag 0.001 Cr 24.8

As 0.556 Hg 0.0003

Ba 0.625 Pb 0.003

Cd 9.0 Se 0.152

OTHERS (Ref 40 CFR 261.30) * GC/MS - Qualitative only
C- Capillary Colum, FID '"

Organic Constituents (as % 9&jM)

Item Conc

Acetone 0.06%

Perchl oroethyl ene 0.002%

Mesi tylene 0.04%

Undecane 0.03%

Dodecane 0.03%

Water 79.8%

Non-Volati les 
20.2%

/1TANALYST:

APPROVED: DATE: %~20s'?

U



yT.qS FORM HAS SEEN DEVELOPED BY AND FOR THE USE SA0 P IN A Alva°- WATE MANAGEEN T. INC. AND OT"HER } "
,ILIA'VAOEMENT. INC. COMPANIES.A 5 48S -.,E MANAGME S I 8505 P4 574I8

WASTE PROFILE SHEET CODE

GENERATOR'S WASTE MATERIAL PROFILE SHEET
CENERAL DIRECTIONS: In order for us to determine whether we can Ilawflly. safely and eivironmentally transport. store. treat

, dispose of your waste stream, we must ask certain information about your waste. All of the information we seek is necessary.

ftr our purposes and your. Be complete in your answers: if your response ia "none." so indicate. Answers must be in ink or "a

Sr typewritten. Information you provide will be maintained in strictest confidence. Please make a copy of this form for your records,

turning the original to the location Indicated below. a.-

THIS FORM AND ANY SUPPLEMENTAL INFORMATION SHOULD BE RETURNED TO: R I C E I V E D

CHEA' L WASTE M,,IArFMFNr INC L
TFCqt!'CAL CENTER SEP 'a isay-
150 W 137th STREET Cw.;;R

RIVERDALE. ILLINOIS 60627

1. GENERATOR NAME: Lockheeie"rI-'o:rjt C -E __

2. GENERATING FACILITY NAME/ADDRESS/JSEPA FACILITY I.D. NUMBER (IF ANY): __-____i_

3. COMPANY CONTACTS:

GENERAL Jay Anold TITLE Dir. of Safety PHONE (404) 424-3760

. _TITLE PHONE -

TECHNICAL A. L. Reddoch TITLE Supeervi sor-r rd PHONE (404) 424-3577

TITLE PHONE

4. WASTE NAME. Industrial Waste Sludge #02738

5 . PROCESS GENERATING WASTE Inldustrial Waste ater ?reatment

6. WASTE CHARACTERISTICS:

A- PHASES/LAYERS: BILAYERED 0 MULTILAYERED 0 NONE U

B. PHYSICAL STATE AT 70F: SOLID 0 SEMI-SOLID (i LIOUID 0
POWDER 0 OTHER:

C. SOLIDS: TOTAL (%): 24 - 32 TOTAL DISSOLVED (ppm or %y UJnown - Not Determinable

D. SPECIFIC WEIGHT (AS 0 PER UNIT): 8.5 - 101 per gallon

E pH: 8 9 (Show the following s range of %)

AS: H,SO, N one - % MPO Noe -. %

HCt o_ % NaOH On - -%

HF -None - % NH.OH None _

HNO, None - % Cs(OH) None - %

OTHER: Si 4 1 _ .2 _ f02_ 10 25 %

F. FLASH POINT: Over 400 *F (CLOSED CUP TEST ONLY)

G. VAPOR PRESSURE (in mm of Hg at 25"C): 16

H. bTU PER r 1500 - 2500 ASH CONTENT 12 - 20 % yp

I. CHARACTERISTIC COLOR Bron DISTINCTIVE ODOR Mild Petroleu krcr

j HALOGENATED) No % SULFONATED' No _ _ .%

K ALPHA RADIATION AS pC/I Nore Detected

h1a•-. ei , yIr., ', a41' S. .



4 COMPOSITIOt

6RAGANIC COMPONENTS (WITH RANGES - INDICATE WHETHER % OR ppm)
)dud Petroleum 8- 16% _ _

Reuidues (ot) _ 0_

(ATTACH ADDITIONAL PAGES IF NECESSARY)
DOES THIS WASTE CONTAIN ENDRIN. LINDANE. METHOXYCHIOR. TOXAPHENE. 2.4-D. 2.4,5-TP SILVEX. OR ANY
OTHER ORGANIC COMPOUNDS LISTED BY USEPA AT 40 CFR 261.247 Ni IF SO. PLEASE NOTE ABOVE

S.HEAVY METALS (WITH ppm RANGES):

TOTAL TOTAL LEACHABLE TOTAL TOTAL LEACHABLE
None Detected __

None Detected NI

None Detected Pb
Cd 350-500 ppm 350-500 pps So__ _ _

Cr 3000 -4 500pm 1500-2500 p Zn 20 - 60 ppm 20 - 60 ppm 

._ _Cu Other (ATTACH ADDITIONAL PAGES) i

(IF YOU HAVE DETERMINED TOTAL LEACHABLES USING USEPA'S -EP TOXICITY TEST PROCEDURE - AT
40 CFR. PART 261. APPENDIX If - SO INDICATE BY MARKING EP" AFTER THE RESULT SHOWN ABOVE)

C. INORGANIC COMPONENTS (WITH % RANGES): OTHER

TOTAL CYANIDE .02 - .04 % Iron Oxide 10 _ 25

FREE CYANIDE -None % Silicon Dioxide 4 - 12 %

SULFIDE AS: - None % __-

8BISULFITE AS: - None % ___

_ ,_ _LFITE AS: - one %_--__ _.__,
-. (ATTACH ADDITIONAL PAGES IF NECESSARY)

- 0. DS THIS WASTE STREAM CONTAIN BIOLOGIC MATERIALS. PATHOGENS. OR ETIOLOGICAL AGENTS' -

IF SO. ATTACH ADDITIONAL PAGES DESCRIBING SUCH MATERIALS.

E. IS THE WASTE A PESTICIDE OR PRODUCED BY A PESTICIDE MANUFACTURING PROCESS? No -

IF SO. INDICATE WHETHER IT CONTAINS:

0 ORGANOPHOSPHATES - CONTAINING SULFUR D YES U NO

0 CARBAMATES

0 CHLORINATED HYDROCARBONS

'I S.HAZARDOUS COMPONENTS AND CHARACTERISTICS

A. HAZARDOUS PROPERTIES (INSERT NUMBER CODES PER INSTRUCTIONS ON LAST PAGE)

* (1) TOXICITY RATING: INHALATION - DERMAL - ORAL -

(2) HAZARD IDENTIFICATION SYSTEM: 1m

Speciel lf'strc1d

Ill. LIST ANY OTHER ACUTE OR CHRONIC HAZARDS ASSOCIATED WITH OR ALLEGED TO 3E ASSOCIATED WITH
HUMAN CONTACT WITH OR EXPOSURE TO THE WASTE: None Known , -

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _
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,tLATORY CLASSIFICATION OF WASTE

IS THPS WASTE A HAZARDOUS MATERIAL" AS DEFINED BY REGULATIONS OF THE U.S. DEPARTMENT OF
TRANSPORTATION PURSUANT TO THE HAZARDOUS MATERIALS TRANSPORTATION ACT?
(Sf 49 CFR 172.101 AND 173 FOR "HAZARDOUS MATERIALS" LIST AND CHARACTERISTICS.) IF SO. PLEASE
ADVISE OF THE FOLLOWING:

(1) CORRECT SHIPPING DESCRIPTION: hludge containing petroleum residue

(2) HAZARD CLASS(ES)- !ow

(3) MATERIAL I.D. NO.(S) Unkfown

S. DOES THIS WASTE CONTAIN ANY "HAZARDOUS SUBSTANCE" AS DEFINED BY REGULATIONS OF THE U.S.
ENVIRONMENTAL PROTECTION AGENCY PURSUANT TO SECTION 311 OF THE CLEAN WATER ACT?
(SEE 40 CFR 117 FOR "HAZARDOUS SUBSTANCES" AND CATEGORIES.) IF SO. PLEASE ADVISE OF THE

S FOLLOWING:

(1) THE NAMES OF EACH HAZARDOUS SUBSTANCE PRESENT IN THE WASTE. THE HAZARD CATEGORY
(X. A. B. C OR D) AND THE APPROXIMATE CONCENTRATION OF THE SUBSTANCE BY WEIGHT INTHE WASTE:

oil residues (Catexor X)

(ATTACH ADDITIONAL PAGES IF NECESSARY)

C. IS THIS WASTE A "HAZARDOUS WASTE" AS DEFINED BY REGULATIONS OF THE US. ENVIRONMENTAL
PROTECTION AGENCY PURSUANT TO SECTION 3001 OF THE RESOURCE CONSERVATION AND RECOVERY
ACT? TeS (SEE 40 CFR. PART 261 FOR WHAT IS A "HAZARDOUS WASTE.-) IF SO. STATE:

(1) THE USEPA HAZARDOUS WASTE NUMBER(S) D006 and D007

(2) DO YOU CLAIM TO BE A SMALL QUANTITY GENERATOR? No (SEE 40 CFR 261.5.)

0. IS THIS WASTE A "HAZARDOUS WASTE" AS DEFINED BY THE ENVIRONMENTAL REGULATORY AGENCY IN
YOUR STATE? Yes IF SO. STATE WHY IT IS SO DEFINED AND ANY STATE HAZARDOUS WASTE CODE
NUMBERS ASSIGNED D006 and D007

IO IS THE INFORMATION PROVIDED IN SECTIONS 6-9 BASED UPON LABORATORY ANALYSIS OF THE WASTE
MATERIAL? I._. IF SO. PLEASE ADVISE OF THE DATE OF THE MOST RECENT ANALYSIS 6/29183

11. HAVE YOU OBTAINED TOXICITY STUDIES OF THIS WASTE STREAM? - IF SO, PLEASE ATTACH A COPY OF

1 THE RESULTS.

OUANTITY/SHIPPING REOUIREMENTS:
ANTICIPATED VOLUME IS: _ _00

.° GALLONS 0 TONS 0 CUBIC YARDS 0 DRUMS 0 OTHER 0

PERt DAY 0 WEEK 0 MONTH 0 YEAR P ONE TIME 0

, TRANSPORTATION EOUIPMENT REOUIRED: Slud-te Hopper

SERVICE/SCHEDULING REQUIREMENTS: On Call

HORN E0 SIGNATORY: E___ OTE7/Z~/A

i,NFIDENTIALITY AGREEMENT: v a. e
as conhadefation for the Generators release of the above information, and any other Supplemental data provided. agres to treat

h information aS confidential property and will not disclos sj ch into( ton to others excepl as is required ty law. and in
. h circumstances only after first giving notice to the Generator. ,

By-IA



The Earth Technology AWI orporadon PLANTr #

law p o0o OP ERATOR: 
DATE : 7-c25_J'

WASTE MINIMIZATION PROGRAM
DATA SHEET

WASTE STREAM: A l/,65pvL=-

CHARACTERISTICS: '-D 7") / $,, r ) , i// $ g 4'

(ATTACH ANkLYSIS IF VkILABLE)

SOURCE/MANAGEMENT: ,^ ( 7*.,,e

4/£,,p o

&,-fe -,A e el cio

GENERATION 1. RATE: !77Z 0 edt ,,K
2. FREQUENCY: b)ie-Y
3. COST: _,__,.

PROPOSED CHANGES: %) t1 _ /ld'Y /di AS /%3 O 4d,-

An

RAW MATERIAL DATA 1. CHARACTERISTICS:
2. QUANTITY:-_ _ _ _ _ _ _ __ _ _ _ _ _ _ _

3. COST: '.;___ _

NOTES:
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BALE CODE

I rniW [N! 2775

! ,Chemical Waste Management
NOV GENERATOR'S WASTE MATERIAL PROFILE SHEET
GENERAL DIRECTIONS: In order for us to determine whether we can lawfully, safely and environmentally transport, store,

eat or dispose of your waste stream, we must ask certain Information about your waste. All of the information we seek is
necesary, for our purposes and yours. Be complete In your answers: If your response Is "none," so Indicate. Answers must be
In Ink or typewritten. Information you provide will be maintained In strictest confidence. Please make a copy of this form for
your records, returning the original to the location Indicated below.

THIS FORM AND ANY SUPPLEMENTAL INFORMATION SHOULD BE RETURNED TO: .SEND SAMPLES DIRECT TO:21 1 K NSTE MrN U,, S.. in CHEMICAL WASTE MANAGEMENT
2ST Ki GO OT" ?. 0. BOX 55HWY. 17, MILE MARKER 163
MARIFITA GERGI 3906 EMELL., ALABAMA 35459

U AIET .. EOR.... 300ATG7HEFCEMS

1. GENERATORNAME: lackheed-Georgia Company ATTN: CHIEF CHEMIST
2. GENERATING FACILITY NAME/ADDRESS: Lockheed-Georgia Company

Marietta, Georgia 30063

3.CMAYCONTACTS: Polutuion
3. NOM A C. F. Griffin TITLE Coordinator PHONE(O4) 424-31,14

3 TITLE PHONE _ _ _

TECHNICAL A. L. Reddoch TITLE Supervisor- IW PHONE(4O4) J424- 3 577

TITLE PHONE ..

4. WASTE NAME: Aircraft Sealants
5. PROCESS GENERATING WASTE: Wing Sealing

WASTE PROPERTIES:
A. ORGANIC El INORGANIC El HAS BOTH ORGANIC AND INORGANIC COMPONENTS '

B. PHASES/LAYERS: BILAYERED C- MULTILAYERED C NONE [M
C. PHYSICAL STATE AT 70°F: SOLID ] SEMI-SOLID [K UQUID 0i-

POWDER 0l OTHER: _'___

D. SOLIDS: TOTAL(%): 94_99$ TOTAL DISSOLVED (ppm or %): 9J4 99%
E. SPECIFIC WEIGHT (AS# PER UNIT): 10.5 - 12.0

F. pH: NI/A (Show the following as range of %)

AS: H,SO. Q - 0 % HPO, 0 -0 %

HC 0 - 0 % NaOH 0 0 % .

HF 0 - 0 % NH.OH 0 -0

HNO, 0 - 0 % Ca(OH) 0 -0 %

OTHER:_ - % -
_ % __- %

0. FLASH POINT: 105 130 OF CLOSED CUP E OPEN CUP 0

H. VAPOR PRESSURE (In mm of Hg t 25C): 6.5 - 8.0

I. STU PER 30) - 5OO ASH CONTENT 22 - 35$

i- a'- * ' y V y I - 1 ' *1'%.17 *%'%



-Jair-K. Nw W-LrT"w

J. HALOGENAlED? % SULFONATED? %

K. ALPHA RADIATION AS PIfl:

WASTE COMPOSITION.
A

A. ORGANIC COMPONENTS (WITH RANGES - INDICATE WHETHER % OR ppm)

Napbtba-Type Solvent 1__________ -___6__

A2llud Reoin __ _ _ _ _ __ _ _ _ _ ________

PojysijgMne 2___-_________

Mineral O11 10 - 20%
(ATTACH ADDITIONAL PAGES IF NECESSARY)

B. HEAVY METALS (WITH ppm RANGES):

DISSOLVED SUSPENDED DISSOLVED SUSPENDED

Ag None Hg None .__ _

As None NI None _ _ _

Ba None _________ Pb None_________
None

Cr 1-2% Zn

Cu None Other (specify)

C. INORGANIC COMPONENTS (WITH % RANGES): OTHER

TOTAL CYANIDE None - % Titanium Oxide 1 - 20 %

FREE CYANIDE None - % Calcium Oxide 10 - 40 %

SULFIDE AS: None - % knganese .1 - .5 %

BISULFITE AS: None - %Mgnesium .1 - 2 %

SULFITE AS: None - % - %
(ATTACH ADDITIONAL PAGES IF NECESSARY)

D. DOES THIS WASTE STREAM CONTAIN BIOLOGIC MATERIALS, PATHOGENS, OR ETIOLOGICAL AGENTS?

E. IF WASTE IS A PESTICIDE OR PRODUCED BY A PESTICIDE MANUFACTURING PROCESS, CHECK THE

FOLLOWING:

THE WASTE CONTAINS:

El ORGANOPHOSPHATES - CONTAINING SULFUR El YES [] NO

o CARBAMATES

o1 CHLORINATED HYDROCARBONS

7. HAZARDOUS COMPONENTS AND CHARACTERISTICS

A. HAZARDOUS PROPERTIES (INSERT NUMBER CODES PER INSTRUCTIONS ON LAST PAGE)

(1) TOXICITY RATING: INHALATION 2 DERMAL 1 ORAL .
• Flamma~ity

(2) HAZARD IDENTIFICATION SYSTEM: Health actity

Special Instructlons p

B. IS THIS WASTE A "HAZARDOUS MATERIAL" AS DEFINED BY REGULATIONS OF THE U.S. DEPARTMENT OF
TRANSPORTATION PURSUANT TO THE HAZARDOUS MATERIALS TRANSPORTATION ACT?__
(SEE 49 CFR 172.101 AND 173 FOR "HAZARDOUS MATERIALS" UST AND CHARACTERISTICS.) IF SO, PLEASE
ADVISE OF THE FOLLOWING:

(1) CORRECT SHIPPING DESCRIPTION: etallo Raphtha,-Resin, Silicone Mixture

(2) HAZARDCLAS(ES, Flamble, Toxic (Ingestion)

(3) IDENTIFICATION NUMBER (FROM HAZARDOUS MATERIALS LIST): CAS 803o-3o-6 UN1255



C. DOES THIS WASTE CONTAIN ANY "HAZARDOUS SUBSTANCE" AS DEFINED BY REGULATIONS OF THE U.S. EN-
VIRONMENTAL PROTECTION AGENCY PURSUANT TO SECTION 311 OF THE CLEAN WATER ACT?_____
(SEE 40 CFR 116 FOR "HAZARDOUS SUBSTANCES" AND CATEGORIES.) IF SO, PLEASE ADVISE OF THE
FOLLOWInN

(1) THE NAMES OF EACH HAZARDOUS SUBSTANCE PRESENT IN THE WASTE (INDICATING HAZARD
CATEGORY - A. B, C, D. )93X - hapbtha Derivative 1 %

(ATTACH ADDITIONAL PAGES IF NECESSARY)
(2) THE NAMES OF EACH SUCH SUBSTANCE WHICH MAY BE PRESENT IN CONCENTRATIONS GREATER

THAN 10% BY WEIGHT (SHOWING PROBABLE % RANGE): Alkyd Resin (30 - 60%).
Dimetiyl Polysiloxane (2-301). Mineral Oil (10 - 20%), Titaniua

Oxide (1 - 20%), Calcium Oxide (10- 40 )

(ATTACH ADDITIONAL PAGES IF NECESSARY)

S D. IS THIS WASTE A "HAZARDOUS WASTE" AS DEFINED BY REGULATIONS OF THE U.S. ENVIRONMENTAL PRO-.
TECTION AGENCY PURSUANT TO SECTION 3001 OF THE RESOURCE CONSERVATION AND RECOVERY
ACT? Yes
(THIS PART NEED NOT BE COMPLETED UNTIL PROMULGATION OF FINAL 3001 REGULATIONS.) IF SO, PLEASE
ADVISE OF THE FOLLOWING:

(1) IF THE WASTE IS A LISTED HAZARDOUS WASTE, STATE:

(a) THE LISTED DESCRIPTION OF THE WASTE: Alkyd Resin, Silicone, Mineral Oil,

Naphtha Solvent Blend and Inorganic Salts

(b) THE HAZARD CRITERIA FOR WHICH THE WASTE IS LISTED:
Flammability

(2) IF THE WASTE IS NOT LISTED, WHAT HAZARDOUS CHARACTERISTIC(S) DOES IT POSSESS?

8. IS THE INFORMATION PROVIDED IN SECTIONS 5-7 BASED UPON LABORATORY ANALYSIS OF THE WASTE
MATERIAL? Ye&. IF SO, PLEASE ADVISE OF THE DATE OF THE MOST RECENT ANALYSIS: Feb. 10, 19 2

9. HAVE YOU OBTAINEL) TOXICITY STUDIES OF THIS WASTE STREAM? N IF SO, PLEASE ATTACH A COPY OF
THE RESULTS.

10. QUANTITY/SHIPPING REQUIREMENTS:

ANTICIPATED VOLUME IS: 1.00

GALLONS 03 TONS C CUBIC YARDS 0 DRUMS [] OTHER DI "__ _

PER: DAY O WEEK O MONTH l YEAR (I ONETIME D

TRANSPORTATION EQUIPMENT REQUIRED: On Call

%
SERVICE/SCHEDULING REQUIREMENTS:

SGENERATOR'S A
AUTHORIZED SIGNATORY: TITLE -DATE 4Z7 E

(V

CONFIDENTIALITY AGREEMENT: -.'
as consideration for the Generator's release of the above information, and any other supaiesmental ddia provided, agrees to
treat such Information as confidential properly and will not disclose such Information to others except as is required by law.
and In such circumstances only after first giving notice to the General

Nam*

____ '
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SMaterial Which cams ra tsr.m ~ sny COOUWO O hewrmsie U" To suipplemenit the Spatial airangemst. NFPA Mo. ?WMU rscorhms.nd
malemb ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ h urdcsoli nhutol -df i e of ored bodhgoundis of coliored ftimbers to identify the hazard %

unuatialU h~ Off di afet orf~~l by11 ovevds.A dodis cat*Orl-blue lot "hettei." red for "flanmbillty," Yellow for

For a detailed description of the hazard Idut Iflatlon system used here.
(aj Acute local Materials wrhich an sinelle exposure $Waing Oeons, St "Recorinended system for the Ideontification of the First laza'19 of

miinutes. or hours cause only Sligt effct on the skin or muscous moon, Materials, NFPA No. 704M, IMI Edition."U btos laradless of heexent ofth exS2posure The folowing paragraphs Summariz the meanings of the number I
ftg Acute systemfic. Materials which can be a&be~ into the body by '^ each hazard category and! explain what a number Should tell firs fighting

S facts folowng sigl xposures lasting *sodmnts fhus r hazard exists.
foll owing ingesttion ofasingle dos. regardlesa of teqatt bobdo
the extent of epsr."a

(c) Chrinelc Pocal. Materials which an continuous or repeated exposures 4 A few whiffs of the gas or vapor could cause death, or the gas, vapor. or
S extending ovrprosof days, months, or years cause only slight and liquid could be fatal on penetrating the fire fighters' normal full protec.

usually reversie harm to the skin or mucous memrbraneis. The extent of ex- tive clothing which Is designed for resistance to heat. For most
posuret may be great or small chemicals having a Health 4 rating, the normal full protective clothing

(d) Chronict systemic. Materials which can be absorbed into the body by available to the average fife department will not provide adequate pro.
inhalation Ingestion, or through the skin and which produce only slightly tecion against skin contact with these materials Only special protec.

S usually reversible effects following continuous or repeated exposures ex- live clothing designed to protect against the specific hazard should be
tending ovr days. months. or years. The extent of the exposure may be worn.
great or small. 3 Materials extremely hazardous to health. but areas may be entered with

In general, those substances classified as having "slight toxicity" prO- extreme cars. Full protective clothing, including sel-contained
duice changes in the human body which are readily reversible and which will brfeathing apparatus, rubber gloves, boots and bands around lags, arms

S disappear following termination of exposure, either with or without medical and waist should be provided. No skin Surface should bes expoe
tretatment 2 Materials hazardous to health, but areas may be entered freaty with sell 10

2 - Mloderstos Toxicity contained breathing apparatus
(a) Acute local. Materials which on single exposure lasting Seconds, I Materials only slightly hazardous to health. It may be desirable to wear

S minutes. or hours cause mocderate effects on the skin or mucous mem-* selt~conlaneid breatlhing apparatus.
branots. These effects may be the result of intense exposure for a matter of 0 Materials which on exposure under fire conditions would offer no health
seconds or miodetrate exposure for a matter of hours, hazard beyond that of ordinary combustible material.

(b) Acute systemic. Materials which can be absorbed into the body by In%-
halation, ingestion, or through the skin and which produce moderate ef- Flammability
fects following single exposures lasting seonds. minutes, or hours, or 4 Very flammable gases, very volatile flammable liquids, and materials
following Ingestion of a single dose that in the form of dust Or milts readily form explosive mixtures when

(c) Chiwoniic local. Materials whichi on continuous or repeated sx~osures dispersed in air. Shut offI flow of gas or liquid and keep cooling water
extending over periods of days, months, or years cause moderate harm to streams on exposed tanks or containers Use water spray carefully in the %
the skin or mucous membranes. vicinity of dust$ so as not to creats dust clouds.

(d) Chronic systemic. Materials which can be absorbed into the body by 3 Liquids which can be ignited under almost all normal tormpe'atire condi-
Inhalationt, Ingestim. or through the skin and which produce moderate of- tions. Water may be inetteoctive on these liquids because of their low
facts following continuous or repeated exposures extending over periods of flash points. Solids which form coarse dust$, Solids in shredded or
days, months, or years. fibrous form that create flash fires, Solids that burn rapidly, usually

Those substances classified as having "modetrate toxicity' may produce because they contain their own oxygen, and any material that ignites
irrevernsIbles as welt as reversible changes in the human body. These spontaneously at normal temperatures in air.

vl changes awe not of such severity as to threaten life or produce serious 2 Liquids which must be moderately heated before ignition will occur and
, ~ physical Impairment. solids that readily give off flamnmable vapors. Wait Spray may be ussd

3 - lSme Toeil to extinguish the f ire because the material Canl be cooled to beow its
(4Q Acute local. Materials which on single exposure lasting Seconds or flash point.

n~utes cause Injury to skin or mucous membranes of sufficient seveity to IMaterials that must be preheaed before Ignillion can occou Water may
threaten life or to cause permanent physical impairment or disfigurement. cause frothing of liquids with this flammability rating number if it ges

fbi Acute systemic. Materials which can be absorbed Into the body by in- below the surface of the liquid and turns to steam. However, wear spay
halatlon. Ingestion, or through the skin and which can cause Injury of suf Ii- gently applied to the surface will cause a frmothing which will extinguish
dkent severty to threaten life following a Single exposure lstig Seconds, the fire Most combustible Solids hav a flammrrability rating of 1.
minults. or hourst, or following Ingtilon of a single dos". 0 Materials that will not burn

(c) Chrotic local Materials which on continuous or repeated exposuresP
extending ove periods of days, months, or years can cause injury to skin or A*"
mnucousl wasmbrsna of sufficient severity to thretaten life or cause perms- 4 Materials which In themselves are readily capable of detonation or of ev
nent kipairiment, disfigurement, or irreversible change. plosive decomposition or explosive reaction at normal temnperature and

17 di Chrnic assemic Materials which can be abeorbed into the body by pressures. includes materials which are sensitive Is mechanical or
InhaltI81n,1 ingestion or through the skin and which can cause death or localized thermal shock. If a chemical with this hazard rating is in Wp ad
seirious physical Impairment following continuous or repeated exposures to vencad or massive fire, the area should be evacuated
small amounts extending over Periods of days, months, or years 3 Materials which in themselves are capable of detonation or of explosive

decomposition or of exploeive reaction but which require a strong in.
liating sourca or which must be heated under confiniomen! before linita-Hazard Idntfiction System lion. includes materials which are sensitive to thermal or mechanicall

bilFlammability shock at elevated temperatures and pressures or which readl explosivel)
with water without requiring heat or confinement Fire fighting Should be
done from an explosion-resistant location

2 Materials which in themselves are normally unstable and readily
undergo violent chemical change but do not detonate inciudes

Health Reactivity materials which can undergo chemical Change with fopid release of
energy at no'mai temperatures and pressures or wh-ch can undergo

~violent Chemical chantge at elevated temperatures and pressures Also
Includes those materials which may Fact violently w-tn water, or whtcm
may form potentially explosive mixtures with water generales 1oc

Special instructions gas"s. vapors or fumes when mixed with Water In sc.anced or massive

The abov diagram identifies the -hsith,' 'flammviability" an "ritMr- f"re. tire lighting should be done from A Protected location
ty" (instability anid water relacttrtty ofa chemical and Indicates the ordrnto of Materials which in themselvies wre normally stable but which may

S sevinity of eatoh hazad by use of am of ftve nufferal 9radir-g from to 11 become unstable at elevated Isimpows~wur5s and piossares or which maey
indictin the sevee hazard or extrems danger, to won ft Indicating no react with water with Some releas of energy but not violently Caution
specie? hwArd In the diamond-shaped dIagram "heth" hazard is Identiled must be woed In approaching the lire and applying wast
at thet left -flarmabity' at the top, and 'reactIvity,' at the right The bet- 0 Materials which wre normally stable eve under tire exposure conditions
ton space Is prmariy used to Identify unusual reactivity with eater. A W amd Which ere noot reactive with Woter Normal tire lighting procedurs
with a Kne thouglin tsCenter W salis fire fighting personnel to the possible may be used
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HAZARDOUS WASTE LABORATORY REPORT

This report is formatted and designed by Lockheed-Georgia Company for the sub-
mittal of results obtained on hazardous wastes per 40 CFR 261 Subpart C - *Char-
acteristics of Hazardous Waste, and Subpart 0 - "Lists of Hazardous Wastes".

Analysis Number: 06214 Date Received Aug 31, 1984

Waste Name/Generating Process: Group D - Aircraft Sealant Catalyst

Physical Description:

Phases/Layers: Bylayered Multilayered None X

Physical State (700F): Solid Semi-Solid X Liquid -

Powder Other _

Color: Black Odor: Organic Sulfur

HAZARDOUS WASTE CHARACTERISTICS

IGNITABILITY (Ref. 40 CFR 261.21)

Flash Point 125 OF

CORROSIVITY (Ref. 40 CFR 261.22)

pH N/A

MACE corrosion Rate mm/yr

REACTIVITY (Ref. 40 CFR 261.23) * Sulfur by Bomb Calorimeter

Total cyanide NONE Z

Free cyanide % 

Total W"H 0_59 % ,
sulfur

*o



EP TOXICITY (Ref. 40 CFR 261.24 and Appendix II)

Extractable Metals (in milligrams per liter)
Ag• _ 0,009 Cr 971 '

As 0.170 Hg 0.0009

Ba 0.002 Pb 0.004

Cd 0.005 Se 0.233

OTHERS (Ref 40 CFR 261.30) * GC/MS - qualitative only
Volatile cc- Capillary Column, FID

Organic Constituents (as % WOW )

I tem Conc

Acetone 0.074%

Methyl Pyridine 1.3 %

Toluene 0.03%

Phenol 0.02%

Substituted Tarphenyls -4.2%

ON

ANALYT~''K 4- DATE: ___________

ST
APPROVED: .. - DATE: /) ,'o/.?

~-

"-S
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HAZARDOUS WASTE LABORATORY REPORT

This report is formatted and designed by Lockheed-Georgia Company for the sub- *"

mttal of results obtained on hazardous wastes per 40 CFR 261 Subpart C - "Char-
acteristics of Hazardous Waste', and Subpart D - "Lists of Hazardous Wastes'.

Analysis Number: 06214 Date Received Aug. 31, 1984

Waste Name/Generating Process: Group C - Aircraft Sealant Base

Physical Description:

Phases/Layers: Bylayered Mul tilayered None X

Physical State (700F): Solid Semi-Solid X Liquid V.

Powder Other ___

Color: White Odor: Organic Sulfur -

HAZARDOUS WASTE CHARACTERISTICS I.

IGNITABILITY (Ref. 40 CFR 261.21)

Flash Point 111 OF

CORROSIYITY (Ref. 40 CFR 261.22)

pH N/A

NACE corrosion Rate mm/yr q%

-4-

REACTIYITY (Ref. 40 CFR 261.23) * Sulfur by Bomb Calorimeter

Total cyanide NONE S
*4,

Free cyanide % ____

Total ')idke 25.7 %
ilfur

Nb

.' "
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EP TOXICITY (Ref. 40 CFR 261.24 and Appendix II)

Extractable Metals (in milligrams per liter)

Ag 0.033 Cr 0.006

As 0.023 Hg 0.0002

Ba 0.171 Pb 0.013

Cd 0.001 Se 0.055

*GC- Capillary Column, FID
OTHERS (Ref 40 CFR 261.30) * GC/MS Qualitative only

Violatile
Organic Constituents (as Z )

I tern Conc

Acetaldheyde 0.18%
0.48%

Thfirane 0.56%
Toluene 14.8%
Thi spropane 4.2%
Substituted Thiopropanes 1.16%
Substituted Thio Butanes 1.40%
Substituted Oxythi i ranes i. .-
Other Oxy. thio compounds, oil 10.0%

ANALYST 'fDATE:______________

APPROVED: --... DATE: /~3 8Vs

rq5

4

= " - s



S W T he Earth Technology PLANT#

w .poaJon OPERATOR:/a4&

DATE:

U WASTE MINIMIZATION PROGRAM . .

DATA SHEET
,* £h

WASTE STREAM: o -~/JI~P~J

CHARACTERISTICS: 5¢ ) -

..:-..

(ATTACH ANALYSIS IF AVAILABLE)

SOURCE/MANAGEMENT: /Sgb't7,t" ,",4n _ ,- ,,1#ed"z

GENERATION 1.. RATE: 33z)4t
2. FREQUENCY:
3. COST:_&*v

PROPOSED CHANGES: ""

, ,..j

RAW MATERIAL DATA 1. CHARACTERISTICS: "_._ _

2. QUANTITY: _ __ __"

3. COST: .____

NOTES:

@%#



MATERIAL SAFETY 3

DATA SHEET MCne
St. Paul. Minnesota 55144
(612) 733-1110

Form, ISS93-C PVwO DUNS NO.: 00-617-3082 %e
ChemialFmilyTrade Name

Cheicl amlyFire Control Agent FC-203A LIGHT WATER Brand Aqueous Film Forming Foam

2MmO.umei98-0211-0198-9 (5 gallon unit) Commercial Chemicals Division

* 1. INGREDIENITS CAS.9 % TLV@ (unit)

Butyl_-Carbitol ________________. 112-34-5 25 Not EstablisheC'

S Water ________________ 7732-18-5 65

Fluoroalkyl Surfac tants <5 Not Establishw,

SynLi1etiC Detergn~ia <5 No t Establish

2. HYICLiAT

Boln on Iiil22FSouiiyi WtrMsil

.PHYRIALDEPOIHZR DATA ________ ___________ ________ *

Foling Point(stIMto)Nneta 2 SFlammblet LinmWter Miscible

VatinruPresngredi Specifc Grast a0 fir exin.shn 055nt

Spa Fes (ire htn Prcdue

Appsaance and Odpsor Clears amicbe-rcoodt inlui. Hmy efomd

3. FNIRONDMENTPLSINORHAARDDAT

Fpl spons(et Mehd1oeFlm al6iit.E E

EBtngesin Meia wastewate isaten asfirem exiin n racenwth oa euatos epn

Spctlhe FinchtngtPonduelo 5 I1wl lmnt omn i ciae ldearto

EnvionentlDt

Cnhealmireand Oxpogin Deanad TCOxic bypout incldin HFmyefomd

4ichmia ENVIONMNTA DNeOmaIn(O 0.7 / BD2)-.4
96-H. L50,Fthed Minow(Pimphaes pomeas)-300mg/

Chesollec L- auslilled mw*ateil ahre ret1= Sidue to a, swastrd ear AIM4, treateto system.alvtoa 00

r. wesa-Bltsued tof .wstew~ at tratm Senlto sstein accor &,%danV6cl w"aithe lhol reguatios. Kepin



* TRADE NAME: FC-203A LIGHT WATER Brand Aqueous Film Forming Foam
HEALTH HAZARD DATA

'-StCont8ct Undiluted FC-203A is mildly irritating upon direct eye contact. Persons having

,.eye contact with FC-203A would be expected to experience slight transient irritation.

SkinConutt FC-203A was shown to be non-irritating to the skin of albino rabbits. The skin

ritation potential to persons handling FC-203A should be very low. The dermal LD50
rabbit) for butyl carbitol is 4 g/kg. Avoid prolonged or repeated skin contact.

Inhalation Inhalation studies on butyl carbitol indicate there is little hazard from acute
xposure to high concentrations of the vapor. Prolonged or repeated inhalation of vapors

khould be restricted.

TYrfnt5On . The acute oral LD5 0 (rat) for FC-203A is greater than 5 g/kg. FC-203A is

considered practically non-toxic orally.

-Suggested First Aid

KEYE CONTACT: Flush eyes with plenty of water. Call a physician.

'SKIN CONTACT: Wash affected area with soap and water.
INHALATION: Remove person to fresh air.
NGESTION: Do not induce vomiting. Call a physician.

F'. REACTIVITY DATA

STA- Unstable Conditions to Avoid
- $STABILITY

j Stabie

I'nOMPATA8ILITY Materials to Avn.'

qJHAZARDOUS Li May Occur Conditions to Avoid

POLYMERIZATION [B May Not
Occur

i" Hazardous Decomposition Products

Thermal decomposition may produce toxic materials including HF.

77. SPECIAL PROTECTION INFORMATION
" e Prolection Skn Protection

Safety Glasses Rubber Gloves desired.
.m tisit Sion

General' ventilation is adequate.
Respiratory and Species Protection

. None Required
,ithor Protection

._8. PRECAUTIONARY INFORMATION

Avoid eye contact. Avoid prolonged or repeated skin contact. Store between
S 35"F to 1200F.

")EPARTMENT OF TRANSPORTATION
o .'rOper Shipping Name HOOT Class

Not Appilicable INot Applicable
ilsu. Dota S~poe,ada

ISept. 1980 3/7;R

rnformattion on this Data Sheet represents our current data and best opinion as to the proper use in handing of this product under norm&l condtoni Any

g of h i piroduct which ils not in conformance with this Data Sheet or which involves usi, the product in comb-naton wth any other product or anv process
* the mrspooudbiity of the .e.r.
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