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1.8 INTRODUCTION

This report presents the findings of an assessment of waste
minimization opportunities at Air Force Plant 85 in Columbus,
Ohio. 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 limit land
disposal, reduce costs and conserve resources.

A project team completed a site investigation of Rockwell
International operations during the week of July 15-19, 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
projectec waste reduction through system modifications. Finally,
recommendaiions 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 such as the Federal Water Pollution Control Act
Amendments of 1972, the Energy Policy and Conservation Act of 1975
and the Used 0il 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 thesc 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 opportuni-ies at eleven (11)
GOCO facilities in 1984. This effort resulted in a pre-

liminary assessment of resource recovery opportunities for indus-
trial and non-industrial (i.e., solid or municipal) waste streams,.
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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 areas
where 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 and measures
warranting further investigation were 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 technically 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. This program is promoting 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 alternative waste management methods. In addition,
it is expected that new opportunities determined to be
infeasible in the past 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 part of this
program, this study has the following objectives:

1. Define the status of waste generation and existing
minimization concepts at AFP 85.

Support feasible alternatives identified at AFP 85 by
Rockwell.
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'.-"' 3. Identify and evaluate new opportunities not being
( ‘ implemented at AFP 85.
""-\: 4. Stimulate technology transfer between AFP 85 and
::\' other Air Force GOCO facilities as well as with other
R DOD installations,

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

“_"r: y 6. Provide information needed to confidently certify

5 :.i that waste minimization is being employed at AFP 85
KL to satisfy RCRA requirements and DOD directives,
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2.9 CONCLUSIONS AND RECOMMENDATIONS

Air Force Plant 85, located in Columbus, Ohio, is operated by

Rockwell International. Operations at AFP 85 cover 345 acres

and include 7 major buildings with a total area of 3.4 million
square feet. Rockwell currently employs about 5,888 personnel
working 7 days per week on 3 shifts. AFP 85 operations center
on the production of B-1B subassemblies,

Rockwell generates significant quantities of wastes as a result
of machining, surface preparation, and surface coating
operations. In 1984, Rockwell generated a total of 1.8 billion
pounds of waste of which only 953,080 1lb were disposed off-site
at a cost of $183,8008. The rate of waste generation at Rockwell
can be further reduced through additional minimization measures,
being implemented and investigated by Rockwell.

A summary of the conclusions, recommendations and economics
resulting from an investigation of waste minimization
opportunities at AFP 85 is provided below.

2.1 CONCLUSIONS

This section presents a summary of the waste minimization
measures being incorporated by Rockwell, as well as the
alternatives being considered as part of waste minimization
initiatives at AFP 85 and 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 Rockwell is provided in Table
2-1. A brief description of reduction methods is provided in
Table 2-2. An analysis of these data result in the following
conclusions.

1. Recently implemented measures have reduced waste
generation for off-site treatment by approximately 1
million 1lb/yr (120,866 gal). This was achieved by
reducing the amount of coolant waste generated through
the use of a longer lasting product.

In addition, the following waste streams are currently
recycled off-site, reducing the volume of waste
requiring land disposal:
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TABLE 2-1
AFP 85: ROCKWELL
ECTED WASTE DISPOSAL

PROJECTED PROJECTED
LAND LAND
DISPOSAL DISPOSAL
1984 1984 W/PLANNED W/PROPOSED
GENERATION LAND DISPOSAL MINIMIZATION MINIMIZATIOd
S TREAM (POUNDS) ( POUNDS) (POUNDS) (POUNDS)
—
Acetone Waste 18,528 - - -
Stoddard Solvent 19,352 - - -
Waste
l,l,l-TEi— 42’356 - - -
chloroethane Waste
Methyl Ethyl 26,160 - - -
Ketone Waste
Lacquer Thinners 5,768 - - -
Other Thinners 5,760 - - -
Paint Booth Sludge 2,259 2,259 2,250 2,258
OQut-of-Shelf- 41,6080 41,600 41,600 8,328
Life Paint
Chromic Acid 468,000 - - -
Solution Waste
Acid Solution 182,000 - - -
Waste
Mixed Acid 157,000 - - -
Waste
Chromic acid 6,008 6,009 6,000 6,000
Sludge
Acid Sludge 2,609 2,600 2,608 2,609
e —— e e it ——— — e 4
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AFP 85: ROCKWELL
“ “ PROJECTED WASTE DISPOSAL

l." -

-

M - —
S PROJECTED PROJECTI
- 7 LAND LAND
IR DISPOSAL DISPOSA]
SN 1984 1984 W/PLANNED W/PROPOS
"¢ -"WASTE GENERATION  LAND DISPOSAL  MINIMIZATION MINIMIZAT:
¢+ _ STREAM (POUNLS) ( POUNDS) ( POUNDS) ( POUNDS]
I -

14, Waste Alkaline 370,000 - - -

NN Etch
Bo- e
i~ T 15. Metal Finishing
S Rinsewaters 1.8 x 189

oo ’
® 16, Wastewater Treat- 990,098 920,009 642,980 642,09
- ment Sludge

o O

s

1 417, Coolant Waste 2.16 x 186 - - -
2 - e —
{ B) TOTALS 1.8 x 107 953,800 695,080 660,08
)

S % REDUCTIONS 27% 31%
._r '.:’ - — - ——
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TABLE 2-2

AFP 85: ROCKWELL
SUMMARY OF CURRENT, PLANNED AND PROPOSED
WASTE MANAGEMENT METHODS

Waste

treatment

~
PRESENT PLANNED PROPOSED
;\ WASTE STREAM METHOD CHANGES CHANGES
S Acetone Waste Off-site recycle None On-site recycl
o !
2. Stoddard Solvent Off-site recycle None On-site recycﬂ
- Waste
>3, 1,1,1-Tri- Off-site recycle None On-site recycl
chloroethane

. Waste

4. Methyl Ethyl Off-site recycle None On-site recycl
o Ketone Waste

S, tacquer thinners Off-site recycle None On-site reuse
. as fuel
<
DG. Other thinners Off-site recycle None On-site reuse

as fuel
-7, Paint Booth Landfill None None
Sludge
’
' 8 Out-of-Shelf On-site storage, no Reduce waste Evaluate off-
-{ Life Paints disposal method volume by site inciner-
N available switching from ation of new
. cans to plastic waste stream
N bottles
ot 9. Chromic Acid Off-site treatment None Evaluate redud
I Solution wWaste tion by: 1) of
R site treatmen{
rat 2) Recovery by
e electrolytic
o. regeneration
N,

« £18. Acid solution Off-site treatment On-site None

:4 . Waste treatment

(W

) . : . .

o Mixed Acid Off-site treatment On-site None
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b AFP 85: ROCKWELL :
i SUMMARY OF CURRENT, PLANNED AND PROPOSED !
.;c.i.', WASTE MANAGEMENT METHODS ‘
)
o
”.
< T
‘.‘ LIS
‘.‘ X , PRESENT PLANNED PROPOSED
3l - WNASTE STREAM METHOD CHANGES CHANGES
S
\:_-
P> = 12. Chromic Acid Landfill None None
R Sludge
P o~ 13. Acid Sludge Landfill None None
| al ) )
R -
¥.-. 14, Alkaline Etch Off-site treatment None Evaluate on-
AT Waste site recovery
. .
N by: 1) crys-
s tallization,
< 2) lime
¥ recovery
a1 .
n -~
a 15, Metal Finishing On-site treatment None Evaluate on-s
L Rinsewaters recovery by i
{ D exchange
[}
o
A -~ 16. Wastewater Treat- Landfill Reduction by None
I .5 ment Sludge better de-
_ b ‘e watering
b
) g.l7. Coolant Waste Off-site treatment Reduction by On-site recov
SR change to
:i longer-life
fu} . coolant
KM, ':'\
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f 1. Acetone waste (16,508 1lb)
{
2. Stoddard solvent waste (19,4448 1lb)
= 3. 1,1,1-trichloroethane waste (42,400 lb)
' 4. Methyl ethyl ketone waste (20,180 lb)
b 5. Lacquer thinners (5,808 lb)
o 6. Other thinners (5,868 1lb).
A
2. Only a small amount of wastes generated at Rockwell
" are currently disposed of through land disposal.
G These are:
. 1. Paint booth sludge (2,380 1lb)
~ 2. Chromic acid sludge (6,808 1b)
- 3. Acid Sludge (2,688 1lb)
’ 4. Wastewater treatment sludge (906,080 1b).
. Other wastes generated are treated at one of several
off-site facilities, These wastes include:
f: 1. Waste chromic, mixed, and other acids
-~ (887,008 1b)
. 2. Alkaline etch waste (370,808 1b)
3. Coolant waste (2.16 million 1b).
:ﬁ Rockwell currently has no means of disposal for waste
- touch-up paint and paint cans.
. 3. Waste minimization measures planned at Rockwell which
o have already been approved or funded will reduce
waste generation by approximately 606,000 lb/yr.
O These measures are:
s
“r .
1. Completion of wastewater treatment plant
v renovation to provide for on-site treatment of
- waste acid and mixed acid solutions.
2. Replacement of the existing wastewater
3 treatment sludge rotary vacuum filter with a
r filter press to improve sludge dewatering.
These two plant modifications will further
oy reduce current total land disposal from 953,000
:g Ib to 695,600 lb, or a 27 percent reduction.
. 2~6
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R - 4. Additional opportunities for waste minimization at
( i Rockwell have been identified. These include:

."5 )

uﬁ 1. On-site recovery of waste solvents for reuse as
S :? fuel or in place of new solvent purchases.
A On-site recovery of these wastes would reduce

> off-site solvent waste recycling by

v [ approxXximately 86 percent.

W >

» _—"

e 2. Conversion from touch-up paint cans to small
iiB - plastic bottles would reduce generation of this
‘ﬁl - waste by 88 percent, The new waste stream may
63 - be amenable to disposal by incineration.

" 3. On-site electrolytic recovery or treatment by
,z -~ chrome reduction of chromic acid solutions
o could reduce off-site treatment of this waste
Loy by over 99.

oy h '

!ﬂ 4, On-site treatment of waste acid solution sludge
I by neutralization could render this sludge

i}- i nonhazardous.

AN 5. On-site recovery of alkaline etch may be

& feasible. Depending upon the method of

-
)

recovery, this would reduce off-site hazardous
waste treatment of this waste by 98 percent;

&

;: - however, it may produce more nonhazardous

N sludge than the current weight of hazardous

3{ alkaline etch solution. Waste recovery may be
> feasible through lime precipitation or
f) t: crystallization.
’ﬁ . 6. On-site recovery of metal finishing rinsewaters
NS through ion exchange may be feasible. Although
:;: R ion exchange would produce a small amount of

", hazardous waste which would require off-site

e? . disposal, it would reduce the volume of
‘ ﬁ 2 wastewater produced at the plant by roughly 68
Ny percent.

!. .

R tj 7. On-site recovery of waste cooling oils through
P either centrifugation or coalescing plate

AN filtration may be feasible, Recovered tramp
\:5 e oils can be reused on-site as fuel. This would
- reduce off-site disposal of this waste by
‘1{ nearly 106 percent,
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2.2 RECOMMENDATIONS

Based on the findings of this waste minimization investigation
of Rockwell operations at AFP 85, the following is an inventory
of recommendations made with the objective of minimizing current
waste disposal, or off-site management.

1. Acetone, Stoddard Solvent and Methyl Ethyl KXetone
Wastes
1. Evaluate on-site distillation of solvents for

reuse based upon purity requirements for
current uses,

2. Trichloroethane Waste

1. Acquire a still for on-site recovery and reuse
of waste solvent.

2. Employ additive analysis and replenishment to
extend solvent life,

3. Instruct employees on importance of use of
degreaser covers,

4, Conduct management inspections to insure proper
use of degreaser covers.

3. Lacquer and Other Thinners

1. Investigate reuse of waste lacquers and other
thinners as fuel on-site in plant boilers.

4. Out-of-Shelf-Life Paints

1. Implement planned change to plastic touch-up
paint bottles,

2. Investigate off-site incineration of plastic
touch-up paint bottles and waste paint.

5. Chromic Acid Solution Waste

1. Evaluate on-site recovery by electrolytic
regeneration and on-site treatment by chrome
reduction,

2. Investigate off-site recovery as an interim
measure,

'l.

N
- s ~ »’ () "!".. () n 0.‘.....

7 '?\(Q‘.p 'J-.(- .r".zaw-rf '-ff-f‘-"l"
'Q'u‘c"niu 0} q' i.:‘.‘.! ' N .' \.' Q Bl X ‘ X .~0 Lo 8y

e
™

Wy



s 2000 040 A hia CAR e SR s e eui el wadh was tal vl dad g anh Sad Sad daf thall Aadl Sol Snd 4 L Bl A A A Bt At et gt St giul g ol geg aals gad grh gt goh ged vl gep ek ot ANE i gWR oA
:".':‘: RS
ey o

. [}
9
Cas

~ o
R
o
N
Rﬂi i 6. Acid Solution and Mixed Acid Waste
;!“ ' 1. Complete renovation of wastewater treatment
o plant currently being performed.
+ A

SO
;f% N 7. Acid Sludge

N Actd o tVREE
A .
» 1. Evaluate on-site treatment of acid solution
SN sludge with lime.

5
S: . 8. Alkaline Etch Waste

Sy - -

\.; h. v . . .
Y ) 1. Evaluate the feasibility of on-site recovery

through crystallization or lime precipitation.

~ ™
;ﬁ - 2. Investigate off-site recovery as an interim
~Ta measure.

R
NG 9 Metal Finishi i £

v 2 - Meral Finishing Rinsewaters

®
‘.fl oy 1. Evaluate the feasibility of on-site recovery
N using ion exchange.
s

Y
b 10. Coolant Waste

N —————

~—a

1. Evaluate cooling oil recovery through
centrifugation or high efficiency filtration.

2.3 ECONOMICS

% -
.
i

Table 2-3 summarizes the economics of the waste minimization
measures investigated through this study. Economics are order

C
Y

. of magnitude only and should not be used in place of detailed
QS ) engineering estimates which consider contractor labor,

SO engineering and administration costs and facility specific

*ﬁé - costs. Where costs were not available from Rockwell, estimates
Y are based on standard cost references, vendor quotes or

o experience with similar capital projects.
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3.8 WASTE MINIMIZATION PROGRAM
AFP 85: ROCKWELL

This section provides a description of current waste generation
and management practices by waste stream at AFP 85 - Rockwell.
* summary of these current practices is provided in Table 3-1.
“he fol¢owAng subsections present detailed debyrlpfxons of each
Waste stream and current management methods; Ste stream
material balances (where appropriate); opportunities for waste
minimization; system economics; and recommendations for system
implementation., This information is provided in support of the
conclusions and recommendations provided in Section 2. Work
sheets providing additional information for each waste stream
ire included 1n Appendix B.

3.. ACETONE WASTE

3.1.1 Aaste GPWLrat1on and _Management Practices
Fiber-reinforced plastic (FRP) part molding operations are
conducted by Rockwell in the Foundry and Plastics Manufacturing
Department in Building 3 at AFP 85. Acetone is used during
molding operations for mold preparation and cleanup. Waste
acetone is collected in drums in the manufacturing area; full
drums are transferred to the hazardous waste storage area feor

storage prior to shipment., Waste acetone is shipped in drums to
Solvent Resource Recovery, Inc. (SRR) in West Carrollton, Ohio,
for fuel blending.

Wwaste composition data were not available for waste acetone.
3ased on the use patterns of the acetone, probable contaminants
in the waste include resins, mold release agents, oil, dirt, and
water. Acetone waste is estimated to be 90 percent acetone.

Waste acetone generation at Rockwell in 1984 was 16,5308 lb (1640
gal). Due to decreased mold preparation activity, this
generation rate is significantly lower than Rockwell's 1982
waste acetone generation rate of 38,008 lb. The cost for
off-site recycling (including transport) in 1984 was $1.18/gal,
for a total cost of S1,7648.

3.1.2 Waste Minimization _Opportunities

Waste acetone could be recycled on-site for reuse in FRP molding
preparation and cleanup or, if the recycled product does not
meet the purity requirements of this application, for paint
cleanup. Generally, on-site recycling units do not produce
solvent product of sufficiently high quality consistently to
meet military specifications (mil specs) for new solvent.
However, they can produce solvent within acceptable quality
ranges for use except where particularly high guality is
required,
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Some GOCO facility operators have interpreted the mil specs as
applicable to solvents recycled on-site and, therefore, have not
instituted on-site recycling. Other facilities, however,
recycle solvents on-site utilizing purity standards which,
although lower than mil specs, have allowed significant
reductions in solvent waste volumes Wwith no compromise of
solvent use patterns or applicability.

Several distillaton systems are available which could be used
for acetone recycling at AFP 85. Based on current solvent usage
only a small unit would be regquired. Data on several such units
are presented in Table 3-2. Typically, these units consist of
either a compact distillation unit and storage tank or a
combined cleanup work station, distillation unit, and solvent
storage tank, which can be placed in the manufacturing area (all
electrical components are explosion-proof). Sys:tem operation is
very simple. Waste solvent is dumped into a sink which drains
into the distillation unit. As necessary, the distillation unit
is switched on; separation of solvent from solids and other
contaminants occurs automatically. Distilled solvent flows to a
storage tank which provides solvent to the dispensing spout over
the unit's sink; contaminants remain in the distillation unit.
Some manufacturers, such as Finish Engineering and Recyclene,
use a disposable plastic bag liner in their distillation units,
eliminating fouling of the heating surface and simplifying still
bottom disposal.

I£ acetone waste 1s 90 percent acetone, a 90 percent recovery
efficiency is achieved, and recycled product guality is
acceptable for reuse on-site, a savings of $2,648/yr for waste
disposal and material purchase costs could be achieved. These
savings are based on $2,488/yr of avoided new solvent purchases,
$5608/yr of avoided disposal costs, and 0&M costs of $328/yr for
the unit. A waste reduction of 1,388 gal/yr, or 81 percent,
would be achieved. The estimated capital required to implement
acetone recycling is $7,808; therefore, the payback period for
recycling would be 2.7 years,

3.1.3 Recommendations

On-site acetone recovery appears to be economically feasible and
should be evaluated for implementation at AFP 85. Rockwell
should obtain an analysis of the acetone waste stream to
accurately determine its composition, If the waste is greater
than 70 percent acetone (the minimum operating limit for on-site
systems), Rockwell should evaluate acetone gquality requirements
for its current use and determine if recycled acetone could be
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k. - TABLE 3-2

N TYPICAL SOLVENT DISTILLATION SYSTEM SPECIFICATIONS

AN

4 B

b MAX. SOLVENT l

o BOILING

b s MANUFACTURER UNIT ~~~ POINT ~ ~~ CAPACITY  COST

N N

e Finish Engr. LS-15 320°F 15 gal/shift $ 5,834

- '-l‘ !

- LS-15V S@QEOF 15 gal/shift S 6,111
- |

Y Recyclene R-25 400°F 35 gal/shift $ 11,99

[

N Venus SRS-5 328°F 56 gal/shift $ 18,56

N SRS-5 580°F 56 gal/shift $ 12,41
to

o Brighton 7.5 GPH 359°F 68 gal/shift $ 17,504
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substituted for part of the total usage, 1If recovered acetone
15 not suitable for reuse, Rockwell should also evalaute
potential use of recycled acetone in paint cleanup (spray-gun
cleaning), If Rockwell determines that recycled acetone can be
used 1in either the FRP molding or painting operations, Rockwell
shouald purchase one stand-alone solvent distillation unit for
acetone recovery. A unit with a capacity of 15 gal/shift
(generally, the smallest unit offered) would be adequate for
acetone recovery. At current dgeneration rates, such a unit would
oe operated for one shift every two days, and could handle a
significant increase in waste acetone generation.

3.2 STODDARD SOLVENT WASTE

3.2.1 Waste Generation and Management Practices

Stoddard solvent is used at Rockwell for cold cleaning aircraft
parts, tools, and machines by hand and in cold degreasers.
daste solvent is collected in drums at part cleaning locations
and transferred to the hazardous waste storage area. Drummed

wastes are then transported to SRR for recycling through fuel
blending.

Waste composition data were not available for waste Stoddard
solvent at Rockwell, Based on the use of the material,
contaminants in the waste solvent include grease, oil, and
water; the waste is estimated to be 99 percent solvent.

In 1984, 10,358 1lb (1688 gal) of Stoddard solvent waste were
generated at Rockwell., The cost for recycling at SRR was
$1.186/g9al, for a total disposal cost of $1,7649.

3.2.2 Waste Minimization Opportunities

Stoddard solvent could be recycled for reuse on-site. Recycled
solvent would probably not meet mil specs; therefore, it would
not be suitable for hand cleaning of aircraft parts, where
residue would be unacceptable. However, it would be suitable
for cleaning tools and machines, and may be within the operating
range for contaminants for use in the cold cleaner. Therefore,
segregation of new and recycled solvent for use would be
required, A small unit could be used, similar to those
discussed in Section 3.1.2; however, a higher operating
temperature range (to 39¢° F) would be required. If 98

percent recovery is achieved and the solvent is acceptable for
use in tool cleaning, machine cleaning, and in the cold cleaner,
a zavings of $2,258/yr could be realized. This savings includes
savings nf $2,818/yr on new solvent purchase and $56@8/yr on
snolvent disposal, and 0&M costs of $328/yr for the unit. waste
Jeneration Would be reduced 1,308 gal/yr, or by 81 percent., The
estimated capital required for Stoddard solvent recycling is
$7,808; thus the payback period for Stoddard solvent reclamation
would be 3,1 years.
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3.2.3 Recommendations

Recovery of Stoddard solvent by on-site distillatinn appears to
be economically feasible and should be evaluated by Rockwell.
Rockwell should obtain an analysis of waste Stoddard solvent and
determine waste composition, If the waste is 7@ percent
Stoddard solvent or greater, Rockwell should evaliate the
possible use of recycled solvent in the cold cleaner and for
tool and machine cleaning. Recycled solvent should be of
adequate purity (over 99 percent) for these applications.
Rockwell should also evaluate their ability to segregate new and
recycled solvent by use (e.qg., by use of color coded containers)
within the plant to insure that recycled solvent will not be
used in critical applications.,.

If recycled solvernt is acceptable and can be segregated,
Rockwell should purchase a small recycling unit. The smallest
available units (15 gal/shift) have more than adequate capacity
to recycle all the Stoddard solvent generated in the plant if
operated for one shift every two to three days.

3.3 1,1,1-TRICHLOROETHANE WASTE

3.3.1 Waste Generation and Management Practices

Waste 1,1,1-trichloroethane is generated primarily in vapor
degreasing, with some waste generated in hand cleaning of small
parts. Vapor dedgreasing wastes are generated when degreaser
solvents are replaced. Degreaser solvents are replaced when the
total volume of makeup added equals five times the initial
change, or when a check of the solvent's acid inhibitor content

indicates acid inhibitor depletion. Waste solvent is
transferred to drums which are stored in the hazardous waste
storage area. Solvent waste generated in hand cleaning is

collected in drums at the point of generation, and full drums
are transferred to the storage area.

Wwaste 1,1,1l-trichloroethane has been transported in drums to SRR
for recycling as solvent, at a quoted cost of $8.38/gal.
However, recycling of 42,358 1lb (3,858 gal) of waste solvent at
SRR in 1984 cost $2,4509, or $@.64/g9al. The cost difference is
probably due to demurrage and loading costs or to excessive
contamination in the waste. SRR has told Rockwell that their
waste 1,1,1-trichloroethane has been used too long and had
broken down due to additive imbalance, resulting in acid
buildup. Rockwell currently has a bid from Safety Kleen to
remove waste 1,1,1-trichloroethane at no cost for off-site
recycling (excluding transportation). This alternate off-site
management method could reduce costs by $2,458, the current cost
of recycle at SRR,
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3.3.2 Waste Minimization Opportunities

~waste l,1l,1l-trichloroethane generated by Rockwell is currently
recycled off-site for reuse, Alternative waste minimization
practices could be implemented at Rockwell as discussed below.

3.3.2.1 On-Site Recycling

Waste 1,1,1l-trichloroethane could be recycled on-site. A 15
gal/shift unit, such as one of those listed in Table 3-2, would
be adequate for recycling the total 3,858 gal/yr of waste
generated, operating one shift per day. The recovered solvent
should be of sufficient purity to be suitable for reuse in vapor
degreasers, but may not be suitable for critical hand cleaning
of small parts. Generally, recovered solvent does not meet mil
specs, but is substantially cleaner than the solvent in the
degreasers as they approach one of the turnover (recharge)
criteria,

For example, General Electric (GE) has been utilizing a simple
distillation system for 7 years to extend the useful life of
l1,1,1-trichloroethane in its vapor degreasers at AFP 59,
Solvent is removed from the degreasers when pH or specific
gravity analyses show that the solvent is outside established
acceptance limits. These same limits, which are less stringent
than mil specs for new solvents, are applied to the solvents
after on-site recycling. If the recycled solvents fail to meet
the minimum acceptance limits they are discarded; if they meet
the limits they are reused in AFP 59 vapor degreasers.

Additionally, spent acid acceptors and other additives can be
replenished based upon relatively simple analyses, significantly
extending solvent life. Several distillation system vendors,
such as Baron 3lakeslee and Detrex, provide kits which are used
to determine the additive levels in recycled 1,1,l-tri-
chloroethane. Based on these test results, additives available
from still manufactuers can be added as needed. Through the
control of additive levels, solvent life can be extended as much
as 20 times beyond current levels.

Based on the current 1,1,l-trichloroethane off-site recycle cost
(Safety Kleen bid cost), a purchase cost of $4.80/gal, waste
solvent purity of 8¢ percent, and recovery efficiency of 98
percent, on-site recycling would result in an annual savings of
$8,910. These savings result from a decrease in solvent
purchase costs of $12,488/yr (from $66,828 to $53,528),
decreased disposal costs of $2,8088/yr and O&M cost increases of
$778/yr. The payback period for the $7,0880 unit is #.8 years.
Waste reduction achieved would be 2,868 gal/yr.
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3.3.2.2 Degreaser Covers

Approximately 75 percent of the 1,1,l-trichloroethane used
annually at Rockwell, or 139,080 lb (12,658 gal), is lost as

vapor. While the degreasers observed during the site visit were
equipped with covers, some of them were open although no
cleaning operations were occurring in the tanks at the time. An

average uncovered vapor degreaser wiil lose approximately 8.5
lo/hr of 1,1,l-trichloroethane for every square foot of opening
area. These losses are significantly increased when a draft is
present. AFP 85 degreasers observed are equipped with
induced-draft ventilation ducts adjacent to the degreaser
openings. The draft created by these vents probably increases
solvent vapor losses to an estimated level of 8.6 lb/hr-ft? by
disturbing the cold air blanket (created by the degreaser
chiller) which helps contain solvent vapors. Therefore, it is
important that these covers be closed when the degreasers are
not in operation. The savings from keeping vapor degreasers
covered at all times except when actually in use are difficult
to estimate; however, a conservatively estimated reduction in
vapor loss of on.y 18 percent would save $5,088/yr.

3.3.3 Recommendations

It is recommended that Rockwell investigate an on-site recycling
program for waste 1,1,l-trichloroethane., One 15 gal/shift
distillation unit would be adequate to recycle all of this
solvent waste, will reduce the volume of waste for off-site
disposal by an estimated 72 percent, and will have a favorable
payback period of less than one year. As an interim measure
Rockwell should consider transfer of wastes to Safety Kleen to
reduce off-site recycling costs by $2,458. Rockwell should
however, carefully review Safety Kleen operations for regulatory
compliance and operation.

It is also recommended that Rockwell advise its employees of the
importance of judiciously using covers and periodically
reinforce this message through spot checks by management.

3.4 METHYL ETHYL KETONE WASTE

3.4.1 Waste Generation and Management Practices

Methyl ethyl ketone (MEK) waste solvent is generated in fuel
tank sealing and sealing cleanup operations at Rockwell. MEK 1is
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:: used in preparing the two-part sealant used in sealing and in
: sealant cleanup (removing excess sealant and cleaning sealing
‘ ! equipment). Approximately 206,100 lb (3008 gal’/yr) of MEK is
Y generated at Rockwell, The waste is collected in drums at the
SO point of use, stored, and shipped off-site in drums for disposal
b, S- through recycling or incineration. Each shipment is disposed on
'S a separate bid basis., Waste composition is estimated to be
. approximately 95 percent MEK, with small amounts of sealant. In
! 1984, waste MEK disposal costs were $1.18/gal, resulting in a
SN total cost of $3,300 for the year.
}
3 i~ 3.4.2 Waste Minimization Opportunities
e Waste MEK is currently recycled off-site, but may be recycled
- for reuse as solvent on-site in fuel tank sealing cleanup and
. . paint cleanup. A 15 gal/shift system similar to that described
- A in Section 3.1 can be used for recycling of the MEK waste
. stream, The MEK recovered should be of sufficient purity for
:: N use in some sealing cleanup applications (e.g., equipment
(NN cleanup), but may not be sufficiently clean for tank surface
{ cleanup. Therefore, segregation of recycled MEX and new MEK
w ~ will be important to prevent use of inappropriate materials for
ﬁ % tank surface cleaning.
‘O
L , Economics for on-site recovery are favorable if the recycled MEK
v i can be fully utilized on-site. Assuming the waste solvent is 9@
: percent MEK, and recovery is 98 percent, the annual avoided cost
. with recycling would be $7,868. Waste generation would be
s ;: reduced by 2,436 gal, or 81 percent., Material purchase costs
L v, would be reduced by $6,6808, disposal costs would be reduced by
o $1,100, and O&M costs would be $608. The payback period for the
d ! unit would be one year.
. 3.4.3 Recommendations
;} '} On-site recycling of MEK wastes is economically feasible at
Y Rockwell if recycled product can be used on-site., Rockwell
; should obtain an analysis of the MEK waste stream to accurately
’ b determine its composition. If the waste is largely MEK (e.g.,
2 greater than 76 percent), Rockwell should evaluate MEK quality
- requirements for its current use and determine 1f recycled MEK
> - x could be substituted for part of the total usage. If not,
: 5: Rockwell should also evaluate potential use of recycled MEK in
> paint cleanup (spray-gun cleaning). If Rockwell determines that
< , recycled MEK can be used, Rockwell should purchase one solvent
:g . distillation unit for recovery. A unit with a capacity of 15
b gal/shift (generally, the smallest unit offered) would be
:: adequate for recovery. At current dgeneration rates, such a unit
) would be operated for one shift per day, and couald handle a
‘. o significant increase in waste MEK generation.
N
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3.5 LACQUER THINNERS

b3
.

3.5.1 Waste Generation and Management Practices
5 - Lacqguer thinners composed of a mixture of toluene, xylene, and
;: -@ other solvents are generated in painting operations at
SEERE Rockwell. Approximately 5,768 lb (880 gal) of lacquer thinners
' re generated annually. Thinners are collected in drums where
4 ' generated and are transported in drums to SRR for recovery
S through fuel blending. The cost of off-site recycling 1is

$1.18/gal resulting in a total disposal cost of $884.

- 3.5.2 Waste Minimization Opportunities
= atc

- Waste lacquer thinners could be reused as fuel on-site through
o burning in the plant's coal-powered boilers, if the waste

A
'v
<,

solvent mixture does not contain any chlorinated solvents.

N Boiler retrofit to install a small liquid nozzle and feed system
-z o in one of the plant's coal/gas dual fired boilers would be

) relatively inexpensive (approximately $5,888). Alternately,
! waste could be fed through the existing oil firing system in the
: o plant's one oil/gas dual-fired boiler, Given the relatively
g i* small volume of these wastes, a feed rate of one gallon per hour
E: - or less would be adequate for complete disposal and should not
;: o adversely affect normal coal or oil combustion operation.

p—y

The mixed solvent thinner is estimated to have a Btu content of
S about 15,888 Btu/lb. Burning of this stream would yield roughly
S 8.5 million Btu/yr. At a coal fuel cost of about $1.86/MBtu,
- this would save about $968/vr; $888 from avoided disposal costs,
- and $88 from avoided fuel costs. Lacguer thinner requiring
off-site disposal would be reduced 108 percent, or 868 gallons.
. The payback period is estimated to be in the range of one to
five years, depending upon the approach taken to waste feeding.

- Federal requlatory restrictions on burning wastes of this type
" in boilers have recently been enacted. 4@ CFR 266 sets forth
the regulation requirements for hazardous waste burned for
O energy recovery. Although these requirements are much less
S 2» stringent than those required for TSD facilities, they should be
k.. reviewed by Rockwell to determine their impact on this
ko - recommended alternative.
A
‘; > These solvents are not candidates for on-site recycling for ?
v reuse as solvent because of the low volume of waste, and because
;, nj the solvent product would not be of adequate quality to reuse
v for thinning and could not be used as a solvent in other paint
" operations,
-
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3.5.3 Recommegqigiogi

It is recommended that Rockwell investigate use of lacquer
thinners as a supplemental boiler fuel at AFP 85. If used as
fuel in the plant's oil/gas dual fired boiler (mixed with oil),
the capital cost for implementing reuse would be negligible, and
payback would be immediate. If used as fuel in a coal/gas dual
fired boiler, retrofit costs for liquid injection would be
higher; a small storage tank, liquid feed system, and an
atomizing nozzle would have to be purchased and installed.
However, payback would probably still be good, particularly if
other waste streams are to be used as fuel in conjunction with
lacquer thinners (see Section 3.6 and 3.16).

3.6 OTHER THINNERS

3.6.1 Waste Generation and Management Practices

In addition to the waste lacquer thinners described in Section
3.5, other waste thinners are gdenerated at AFP 85 in enamel and
polyurethane painting operations. These wastes are collected in
drums at the point of generation and are sent off-site to SRR
for recycling by fuel blending. Waste composition data are not
available for this waste, but it is probable that they are a
mixture of toluene, xylene, and aliphatic and aromatic
hydrocarbons.

Other thinners were generated at a rate of 5,768 lb (808 gal) in
1984, and were disposed off-site at $1.18/gal, at a total cost
of $888.

3.6.2 Waste Minimization Opportunities

As with lacquer thinners, these other thinners may be used
on-site as fuel in the plant's coal/gas or oil/gas boilers. The
estimated heat recovered from burning is 85 million BTU/year,
with an accompanying 188 percent reduction in off-site disposal
rates for these wastes (88@ gallons). The estimated annuail
savings through burning is $968/yr based on $888 from reduced
disposal costs, and $88 from saved fuel,

i

. €«
® .55

P
» *o
PRt

3.6.3 Recommendations

gy gy

It is recommended that Rockwell investigate use of other
thinners on-site for fuel in combination with lacquer thinners,
as discussed in 3.5.3.
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3.7 PAINT BOOTH SLUDGE

Pay s,

u Paint booth sludge is generated by Rockwell during periodic

cleaning of water pits in downdraft and waterwall paint booths.

The sludge consists primarily of paint solids and water. In

addition, a definite solvent odor was noticed by plant personnel

during the last cleanout, and the waste was therefore

characterized as flammable, although paint booth sludge

e [ typically does not contain solvents because paint solvents

. volatilize readily. The sludge is removed from the paint booth
pits, placed in drums and shipped to Chemical Waste Management

WEE for disposal. In 1984, 2258 lb of these sludges were disposed

T of at a cost of $28d/drum. At an estimated weight of 489

- 1b/drum, the total annual disposal cost for this waste is

i — estimated to be $1,204.
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No cost-effective approach for reducing the volume of paint
booth sludges has been identified. Filter press dewatering

. could slightly reduce the volume sent off-site for disposal.

v However, the volume of paint booth sludge is already small, and
dewatering would not be cost-effective,

"l'l "'
@7,

R Y

: Alternatives to land disposal of paint booth sludges,

2 particularly h.gh-temperature incineration, should be examined.
G Although more costly than land disposal, incineration would

{ i- result in significant reductions in future liability exposure,
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OQUT-OF-SHELF-LIFE PAINTS
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3.8.1 Waste Description and Management Practices

' Touch-up paints are used at Rockwell to correct minor flaws 1In

. or damage to primer coats, fuel tank coats and top coats.

Touch-up paint kits are mixed in 2 gal batches in Detail Paint

| - . Dept. 884, Building 3 and are distributed to painters for use in

' o one to eight ounce cans. Touch-up paint shelf life is six hours
i after mixing. When shelf-life is reached, painters reseal the

touch-up cans containing the unused portion of paint and then

x deposit the cans in open-headed drums. Full drums are sealed

e and transported to the hazardous waste drum storage area.

Currently, 184 full drums are in storage. No off-site facility

has been found for disposal of these wastes,

zlﬂ’l ?L‘:.‘

.

o

LVARLN . . . . .

® The waste paint in the cans contains varied constituents,
I including chrome, other pigments, and methyl ethyl ketone,

LN Polyurethane top coat paints, which are catalyzed, will set up
AR solid in the closed can; primers and fuel tank coat will not set
o up completely, leaving some free liquiu in the can., The

Y I g
‘WY presence of an unknown gquantity of free liquids in the paint

® sans 1is the major reason Rockwell has had difficulty in finding
"' an off-site disposal facility to accept these wastes.
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3.8.2 Waste Minimization Opportunities

Rockweall 1s currently proposing to switch from the on-site
mixing of touch-up paints, with dispensing in one to eight ounce
metal cans, to the use of pre-mixed, frozen, touch-up paints in
small (one-half ounce) plastic bottles, The change will reduce
the volume of waste generated by touch-up painting an estimated
80 percent by reducing the volume of paint wasted and partially
2mpty paint containers. This would result in a generation rate
of 8,408 1lb (21 drums/yr), as compared to the current generation
rate of 41,680 lb (104 drums/yr.)

In addition to reducing the amount of waste generated, this
change should produce a waste more amenable to off-site
disposal. In particular, the waste plastic bottles and paint
should be able to be disposed off-site by incineration in a
hazardous waste incinerator.

3.8.3 Recommendations

Rockwell should investigate change over to pre-mixed touch-up
paints in small plastic bottles as planned. In addition,
Rockwell should investigate disposal of waste bottles through
off-site incineration as a means of reducing potential future
liabilities from disposal of this waste.

3.9 CHROMIC ACID SOLUTION WASTE

3.9.1 Aaste Generation and Management

Chromic acid solution waste consists of spent anodizing bath
generated by aluminum and titanium metal finishing operations at
Rocxwell. Spent baths are collected in portable tanks,
transferred to the chromic acid tank at the industrial waste
treatmant facility, and bulk transported off-site for disposal
at Tricil. Spent baths contain chromium, (approximately 49
percent of which is in the hexavalent state) and nitric acid.
The waste exhibits a pH in the range of 1.5 to 1.7.

Waste chromic acid solutions are generated at an annual rate of
468,088 lb (51,380 gal) and ire treated at Tricil at a cost of
5#.485/3al (including transport). The total disposal cost for
this waste is $28,708/yr.

3.9.2 Waste Minimization Opportunities

Rocedall 18 considering expanding the existing AFP 85 wastewater
treatment plant chrome reduction capacity from 688 gal per 8
holtrs +£o5 18,0800 1al per 8 hours, This expansion would allow
reductinon of chrome in all waste chromic azid baths and full
1n-"nise trea~ment of these wistes, reducing nff-site disposal
of hazardnius wastes by 51,400 gal and reducing off-site disposal
Tosts by $24,78487yr.
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Alternately, spent anodizing baths may be recycled on-site
through electrolytic regeneration., Through this process,
trivalent chrome undergoes anodic oxidation and is converted to
hexavalent chrome. Other metal anions in solution are removed
through cathodic deposition using selective perfluorosulfuric
acid exchange membranes. Such a system is currently being
implemented on a pilot scale by General Dynamics at AFpP 4.

On-site electrolytic recovery could be performed continuously or
3s a batch process. In continuous operations, each process tank
has a small recovery tank (approximately 5 percent of the
process tank volume) in which a side stream from the process
tank 1is continuously recovered and returned to the process

tank. Concentrated waste solution containing trivalent chrome,
copper, zinc, aluminum, and other reduced metals is removed for
treatment or disposal.

gatch processing of spent anodizing baths would require taking
spent anodizing baths to a new holding tank (approximately 6,009
gallon if 58 percent of a bath is replaced at a time) in the
industrial wastewater treatment plant. The spent bath would be
continuaously processed in the regeneration tank, and regenerated
baths would be pumped to a second new holding tank of equal
volume. Regenerated baths could be used to replace the next
bath to be regenerated and as makeup for evaporative losses,
Concentrated solution containing zinc, copper, aluminum, and
other reduced metals would be withdrawn and disposed off-site.

Assuming that the concentrated waste stream is 18 percent of the
total volume, the cost of anodizing baths is approximate
$0.75/gal and the cost of concentrate disposal is about
$8.58/gal, process economics are estimated to be favorable,
Wwaste reduction acheived would be 98 percent (45,980 gal), new
material purchase costs would be reduced from $38,368 to $3,830,
and off--site disposal costs would be reduced from $2¢,984 to
$2,558. The annual avoided cost would be approximately
$52,0898/yr resulting in a payback period of 2.3 years for an
estimated initial investment of approximately $120,000.

Finally, spent baths may be able to be recycled off-site (rather
than treated off-site) while on-site treatment or recovery
alternatives are being evaluated. Several off-site recovery
operations have recently been established which can provide a
cost-effective alternative to on-site treatment of spent
anodizing baths., Typically, recovered materials have a value
“hat exceeds the cost of recovery, Thus, commercial treatment
facilitias often offer a small net revenue for wastes, The
actual cost or revenue resulting from waste recovery depends
orimarily on level of contamination, bath concentration and
transportation distances, The suitability of the AFP 85
anudizing Wwastes for off-site recovery and resul*ing economics
can only be determined through trial tests conduicted by firms
providing such services.
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3.9.3 Recommendations

Rockwell should evaluate the feasibility of on-site recovery of
anodizing baths by electrolytic regeneration as a means of
reducing off-site disposal of waste chromic acid anodizing
solutions, before proceeding with plans for increasing on-site
chrome reduction capacity. Preliminary analysis indicates that
on-site regeneration is economically feasible and would reduce
nazardous waste generation substantially, while recovering
valuable chromic acid baths. An evaluation of both alternatives
{reduction and recovery) should be performed to determine the
best approach for managing this waste. During the interim,
Rockwell should evaluate off-site recovery as an alternative to
the current means of off-site treatment,. If recovery proves to
be infeasible, plans to expand the treatment capability of the
wastewater treatment system should proceed to reduce reliance on
off-site treatment companies.

3.18 ACID SOLUTION WASTE

3.18.1 Waste Generation and Management

Acid solution waste consists of spent acid cleaning and etching
baths from metal finishing and chem mill process lines, Spent
baths are collected in portable tanks, transferred to a storage
tank in the industrial waste treatment plant and transported
off-site in bulk for treatment at Tricil. Waste acid solutions
may contain nitric acid, hydrochloric acid, sulfuric acid,
ammonium bifluoride, metal salts, nitrates, sulfides and
sulfates.

Waste acid solutions are generated at a rate of 180,400 1>
{19,808 gal) and are treated at Tricil at a cost of $@.365/gal

(including transport). Total treatment costs for 1984 were
$7,230.
3.18.2 vlaste Minimization Opportunities

Acid solution waste has previously been treated through batch
neutralization and flocculation in the industrial waste
treatment plant., This operation was discontinued in 1984 *+o
allow for renovation of the waste treatment plant. Treatment of
these wastes on-site is expected to resume in September 198%;
off-site disposal of these wastes will cease at that time.
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"¢ r. 3.18.3 Recommendation
( '
7t . Rockwell should proceed with treatment of waste acid solutions
e in the industrial waste treatment plant. No further
:a? oL recommendations are made.
.r_“.'.. o
= 3.11 MIXED ACID WASTE
\ '
;%?~ - 3.11.1 Wwaste Generation and Management Practices
- - : -
- . . . . . . . :
}x‘ . Mixed acid waste consists of spent nitric/chromic acid cleaning
R (deoxidizing) baths from the metal finishing process lines.
Y b Spent baths are collected in portable tanks, transferred to a
storage tank in the industrial waste treatment plant, and
:ﬁ; ;ﬁ transported off-site for treatment at Nelson Industrial
SN Services., Waste acid mixtures contain nitric acid (16 percent
e oy volume) and chromic acid and have a very low pH
SRS {approximately -8.4).
ey
o Mixed acid waste is generated at a rate of 157,800 lb (17,109
ol gal) and is treated off-site at a cost of $@.36/gal (including
PSR transport) for an annual treatment cost of $6,938.
PSR
-‘_'J-
S 3.11.2 Waste Minimization Opportunities
’ Mixed acid waste has previously been treated through batch
N neutralization and flocculation in Rockwell's industrial waste
'}Q} e treatment plant. Treatment of waste acid mixture was
AN discontinued in 1984 to allow for treatment plant renovation.
L Treatment on-site of waste acid mixtures is expected to resume
o - in September 1985. This will effectively minimize the volume of
-% . hazardous waste generated by acid deoxidizing at Rockwell.
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3.11.3 Recommendations

DR AN

Rockwell should proceed with treatment of mixed acid waste in
the industrial waste treatment plant. No further
recommendations are made,
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3.12 CHROMIC ACID SLUDGE

-
-

N

ﬁ;; Chromic acid sludge is generated during cleanout of the chromic
: acid bath tanks at AFP 85. The sludge is shovelled into drums
s ) during tank cleanout and transported to CWM in drums for

h?f s disposal. The sludge is both corrosive and EP toxic. Sludge

.?j - jgeneration in 1984 was 6040 lb, but annual generation is

.?T typically less than this figure according to Rockwell

ﬁxv - prrsonnel, The cost for disposal is $2088/drum including

s “ransportation; total disposal cost in 1984 is estimated at

:&} $2,2088. MNo waste minimization opportunities were identified for
AT this waste.
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o~ 3.13. ACID SLUDGE
I~ - n Acid sludge is generated during cleanout of the acid cleaning

-~ and acid etching bath tanks. These sludges are primarily metal
‘; . salts, such as AlCly produced in acid chem milling of aluminum
': - with hydrochloric acid and nitric acid. Sludge is shoveled from
. the acid baths into drums and transported in drums to CWM for

v " disposal by landfill (probably following solidification). Waste
e acid solution sludge is generated at a rate of 2668 lb/yr.

vl Current disposal cost is $208/drum, for a total disposal cost of
2‘ . approximately $1,9088/yr. No waste minimization opportunities

? . are feasible for this waste,

3.14 ALKALINE ETCH WASTE

i~ ‘.
Ko v 3.14.1 Waste Generation and Management Practices

o

X

4

NI Alkaline etch waste consists of spent aluminum chem mill and
¥ ﬂi etching baths generated by metal finishing operations at

’ Rockwell. Alkaline etch waste is removed from process tanks
e using portable tanks, transferred to a storage tank in the
_? . industrial waste treatment plant, and bulk transported for
N off-site treatment at Tricil. Was“e alkaline etch bath 1is

. concentrated sodium hydroxide solution and contains aluminum,

" sulfide, sodium aluminate, and other dissolved solids.

'. .

Alkaline etch waste is generated at a rate of 378,088 lb/yr

.

e (34,0008 gal). Off-site disposal at Tricil costs $8.195/gal
N (including transport), for a total annual off-site treatment
A cost of $6,634.
'

!. 3.14.2 Waste Minimization Opportunities
f: Waste alkaline etch can be recycled through crystallization of
}: - aluminum content or through lime precipitation of aluminum and
;- < sulfides as calcium aluminate. Use of these processes has been
‘) investigated at several Air Force GOCOs, and lime precipitation
_g . is being implemented at AFP 3 by McDonnell Douglas.
,‘_J "
_f o The crystallization process operates by removing aluminum as
S aluminum trihydrate through crystallization at reduced
ﬂ\-ﬁ temperature. The aluminum trihydrate settles and is removed in
LA a slurry form with some chem mill solution, while the clarified
,! chem mill solution is returned to the etch tank. The slurry is
: .g centrifuged and the centrate chem mill solution is returned to
YA the crystallizers and recycled. Chem mill solution 1is
I
) ¢ a

<.
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O essentially 1008 percent recovered., A limitation of this process
( [} is the degree of removal of aluminum; wi-hout excessive cooling
o and reheating of recovered solution, aluminum can not be removed
ﬂ:ﬁj i below 5 o0z per gallon. The process does produce a relatively
¢Q: :f small amount of sludge at high solids content which, in some
AJﬁ - cases, can be resold.
W
t o The lime process operates by reacting lime and aluminum to form
oo tricalcium aluminate. Chem m* 11l solution and lime are flash
:&g ) mixed and then clarified to remove the precipitated tricalcium
_}3 . aluminate. The chem mill solution is then returned to the chem
.5;5 j( mill tank and sludge is filtered to achieve 38 percent solids;
- recovered filtrate is also returned to the chem mill tanks., The
_ process can produce a better chem mill solution (less residual
[ Al) than the crystallization process, but produces much more
{?3 - sludge, It has been determined in pilot scale testing that
;&} greater than stoichiometric amounts of lime are required; as a
.}ﬁ S result, the sludge product contains unreacted lime, which may
AL result in a pH of over 12 (i.e., the sludge may be a hazardous
‘!_‘ waste due to corrosivity). Lime precipitation produces roughly
':ﬁ} . 4 times as much dry sludge by mass as the crystallization
::; ;. process. Additionally, lime sludge does not dewater as well as
,b{ ' crystallization sludge, so its moist mass is roughly 7-9 times
[i0 that of crystallization sludge.
T
i; Both processes may produce hazardous sludge due to free sulfide
7’ content if not processed by centrifugation to remove suspended
s sulfides prior to aluminum removal. Additionally, lime sludge
.o may be hazardous due to untreated lime unless neutralized.
o
p — Applicability of either of these processes to a particular
5] etching operation and process economics are highly dependent
j - upon etching bath operating parameters. Process economics are
-~ also dependent upon costs for disposal of sludge residue and the
j .j type of sludge desired (i.e., the degree of sludge processing
? - reqguired).

For example, based on Rockwell's aluminum chem mill replacement
fj f criterion of 115 gr/1 Aluminum and pilot plant studies at Boeing
e and Grumman, lime precipitation of chem mill solution at AFP 85
Tj . would produce at least 539 tons of sludge per year. This sludge

D would be hazardous due to the presence of free sulfides

! (reactive) and excess lime (corrosive), unless the process
. includes a centrifugation step to remove sulfides before
v precipitation and a sludge neutralization step after
‘ - precipitation. Without these modifications the process would
RS
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] replace the current hazardous waste stream of 185 tons with one
. of 539 tons, with equally unfavorable economics. At a hazardous
: waste sludge disposal cost of $148/ton (including
[ transportation), treatment and disposal costs with recovery
. would bpe approximately $61,09088/yr. This is significantly higher
T than cdrrent operating costs which are $4¢,908/yr assuming a
chem mill bath cost of $188/ton and current disposal costs.
: However, with processing to produce non hazardous sludge,
" operating economics are much more favorable (at higher capital
v expense). At a nonhazardous sludge disposal cost of $25/ton, i
ﬁ total lime purchase and sludge disposal costs would be
.~ $29,5088/yr, which would be a 58 percent savings over current
. costs, and hazardous waste generation would be reduced roughly
N 98 percent {(the only hazardous waste produced would be sulfide
Lo s5ludge removed by centrifuge).
o A rough estimate of the capital cost for complete systems to
" yield nonhazardous sludges (including ultracentrifugation and
" lime sludge neutralization) is $160,8008 for lime precipitation
AN and $170,0808 for crystallization, based upon costs for similar
P but larger systems (including consideration of scaiing factors
N and excluding costs for enclosure).
N As this example demonstrates, a detailed evaluation of process
ﬁ requirements (allowable and optimal Al concentration) and |

alternatives 1is necessary to evaluat> the waste minimization '
- potential and economic feasibility of either process; however,
- it is possible that either may be feasible at AFP 85.

Finally, spent alkaline etch may be able to be recycled off-site
’ (rather than treated off-site) while on-site recovery
- T alternatives are being evaluated. Several off-site recovery
operations have recently been established which can provide a
S cost-effective alternative to treatment of spent etch solution. :
:: - Typically, recovered materials have a value that exceeds the
L cost of recovery. Thus, commercial treatment facilities often
\ offer a small net revenue,. The ultimate cost or revenue
t. resulting from waste recovery depends primarily on level of
O contamination, bath concentration and transportation distances.

3.14.3 Recommendations

( It is recommended that Rockwell perform an engineerina

’ evaluation of the feasibility of on-site recovery of chem mill

L baths. Chem mill recovery may be technically feasible through

j either crystallization or lime precipitation. However, the

e economic feasibility of both methods 1is uncertain based on

T available information. A detailed evaluation of alternatives 1is

.« - warranted due to the ability to reduce oft-site hazardous waste

. disposal approximately 98 percent (or by 363,868 lb/yr) through

é’ implementation of either alternative,. In the interim, Rockwell

! should investigate off-site alkaline etch recovery services
which may be able to dispose of this waste at lower cost.
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3.15 METAL FINISHING RINSEWATERS

3.15.1 Waste Generation and Management Practices

Metal finishing rinsewaters are continuously generated during

metal finishing operations at AFP 85 as parts undergoing

plating, chem milling, or anodizing are dipped in rinse tanks to

remove cleaning, etching, anodizing, and plating solutions.

Rinse tanks at Rockwell are operated on a continuous overflow,
once-through basis, which is generally the most water consuming
method for metal finishing rinsing. Rinsewater flows over weirs
running the length of che rinse tanks, is collected in troughs
running behind the weirs, and is piped to the on-site industrial
waste treatment plant. Rinsewaters are treated by
neutralization, precipitation, and flocculation at the plant,
and discharged.

It is estimated that 500,0080-600,0880 gal of rinsewaters are
generated daily at Rockwell, Disposal of treated wastewater
costs $8.86/MCF, or $1,877/million gal. Annual rinsewater
disposal to sewer therefore costs roughly $190,008 to $246,000.
Rinsewater purchase cost at a unit cost of $4.853/MCF are
estimated to be $118,0008 to $142,06080 per year, Costs of on-site
treatment are not available; however, if an average cost of
$1.88/thousand gal is estimated for treatment, the annual
treatment cost would be approximately $280,808.

3.15.2 Waste Minimization Opportunities

waste rinsewaters may be amenable to on-site recycle using an
ion exchange system for demineralization. The ion exchange
process would reduce waste generation by substituting a
concentrated, low volume regenerant waste for the current
dilute, high volume wastewater. It would reduce existing
rinsewater costs by reducing the volume of water purchased and
the volume of wastes disposed.

Rockwell currently uses ion exchange to deionize feedwater for
certain metal finishing rinses. Rockwell has experienced
problems with the quality of the deionized feedwater produced by
the system and the reliability of the system. However, it is
important to note that Rockwell employees do not attribute these
problems to the ion exchange process itself, but rather to the
recently installed automated process control system, Prior to
installation of this system, Rockwell employees reported that
they had very few problems with the ion exchange system.

An ion exchange system could be located in the AFP 85 industrial
wastewater treatment plant, The ion exchange system would
require separate cation and anion exchange columns in series due
ro the presence of sulfides in the rinsewaters (a mixed exchange
column would release hydrogen sulfide gas during regeneration).
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The installa+tion would require either tWwo 1on exchange process
lines or dirty and clean water storage %anks to insure
uninterrupted flow during regeneration cycles,

The economics of rinsewater recovery on-site ar= highly
dependent on site-specific conditions such as ion concentration
in rinsewaters, At AFP 85, rthe concentration cf ions in
rinsewaters (s currently not known. Yowever, a rough cost
estimate for ion exchange was prepared based on an estimated
rinsewater cation concentration of 11 meg/liter (from EPA
literature). The preliminary assessment results indicate that
waste reduction of 99 percent could be achieved, with an avoided
cost of be-ween $23,804 and $135,800/yr. water use for
rinsewaters would be reduced from 220 million gal/yr to
approximately 89 million gal/yr, a reduction of 59 percent. The
system woudld generate roughly 1 million gal of 1@ percent
sulfuric acid regenerant solution which could be treated on-site
and about 782,888 gal of 18 percent sodium hydroxide regenerant
solution which would have to be treated off-site due to the
presence of sulfides., The estimated payback period for the
system i3 2.3 to 13.5 years, System economics are summarized in

The economics of implementing such a system at Rocxwell would be
hignly dependent on site-specific installation costs. For
example, system costs estimated in Table 3-3 included $85,808 in
plumbing modifications. Plumbing modifications at Rockwell
could be considerably more or less, depending on the amount of
existing plumbing that c¢ould be used for this system, It should
be noted that Rockwell has investigated recovery of rinsewaters
in the past and found it to be uneconomical.

3.15.3 Recomqgndacions

Rockwell should reevaluate the feasibility of on-site recycling
of rinsewaters by ion exchange in light of wastewater treatment
system renovations and increased water and disposal costs.
Initial evaluations indicate that installation of such a system
may be economically feasible and would result in significant
waste reduction. Site constraints such as space availability
and the need for separate plumbing systems should be included 1in
such an analysis, as should system reliability.

3.16 WASTEWATER TREATMENT SLUDGE

3.16.1 Waste Description and Management Practice

Wastewater treatment sludge is generated in Rockwell's
wastewater treatment plant during the treatment of process
rinsewaters, baths and coal pile runoff. Treatment processes
employed include chrome reduction, neutraiization,
precipitation, and flocculation/sedimentation. Low solids
wastewater treatment sludge is generated in the treatment plant
clari-flocculator and is removed from the clari-£flocculator as
underflow. The sludge is5 transferred to the s3ludge tank where
it is stored.
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S TABLE 3-3

S PRELIMINARY ESTIMATE OF

SR ECONOMICS OF ON-SITE RINSEWATER RECOVERY

(" 1
t . _
(- COST ITEM CURRENT COSTS WITH RECYCLING
S Capital - 310,020
= = Material Purchase 118,000-420,000 178,850
i Treatment (On-site) 182,000-226,000 60,000
»4 R

A Disposal 190,0006-240,000 35,900
e

: Avoided Cost - 23,000-
< 135,000
.:' Payback - 2.3-13.5
1289 <.
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. Prior to July 1984, high solids sludge (25 percent) was produced
n through dewatering of the low solids sludge using the rotary

- vacuum filter. The dewatered sludge was transported in bulk for
xﬁ disposal in the CECOS hazardous waste landfill in Williamsburg,
- Ohio. At that time, high solids sludge generation was
o approximately 458 tons per year. At a disposal cost of $98 per
W ton, excluding transportation, the sludge disposal cost was
t B $40,500/yr.

e

gj i 3.16.2 Waste Minimization Opportunities

Q 'Q Installation and use a filter press as part of Rockwell's
. \ wastewater treatment plant upgrade will reduce the mass and
) volume of dewatered sludge produced at Rockwell through improved
- :3 dewatering. The rotary vacuum filter previously used for
;3, > dewatering probably achieved a sludge in the range of 25 percent
~ solids. The new filter press will produce a sludge with 35

»

i percent solids, reducing the mass of sludge generated for
off-site disposal by 28 percent, or 129 tons.

--
o A@LL G
r
f

Based on the the most recent sludge disposal cost (excluding
transportation) of $6.845/1b (1983), this improvement in
dewatering would result in a savings of at least $11,610/yr.

The CECOS landfill in Williamsburg which offered sludge

E disposal for $8.845/1b has closed and a new disposal facility
» will have to be found. However, the relative cost savings
: -, realized by installation of the new filter press versus
4 continued use of the old rotary vacuum filter is based on
:; reduction in sludge mass and will not be affected by a change in
P the absolute disposal cost.
Sl 3.16.3 Recommendations
Ko
"
¥ Sl
f; v, No recommendations are made for wastewater treatment sludge
o :ﬁ management at Rockwell. Installation of the new filter press
1) Wwill effectively reduce the weight and volume of sludge
J. . requiring off-site disposal.
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s u 3.17 COOLANT WASTE
3.17.1 Waste Generation and Management Practices
.2 Metalworking operations at Rockwell (e.g., cutting, tooling,
ts and turning) require coolants consisting of an emulsion of
soluble oils and water. After prolonged use of the soluble
l. oil/water emulsion, it becomes degraded as evidenced by
A rancidity, floating tramp oils or ineffective lubrication. Upon

>

failure, coolants are collected from coolant sumps by a portable
vacuum wagon and transferred to any of three underground storage
tanks. Approximately 179,008 lb/mo (21,588 gal) were collected
for storage in 1984. Waste lube and hydraulic oils from machine
maintenance (approximately 108 gal/mo) are also mixed in these

a v
LN

1
[

g tanks with waste coolant oils.

\J’
Waste coolant is shipped to Tricil for treatment and disposal.

o~ Tricil treats waste cooling o0ils by breaking the oil/water

g emulsion, removing the oil fraction by skimming (for disposal by
burning), and discharging the water fraction., The cost for
treatment at Tricil is $8.155/gal (including transportation),

- At the 1984 generation rate of 2.2 million 1lb (260,808 gal), the

< annual cost for treatment is $40,300.

ﬁ Soluble o0il coolants are supplied by a number of manufacturers

/) in the United States and, therefore, vary in composition.

Rockwell utilizes Fleet 31 coolant., Typically, cutting fluids
o consist of: ’

60-90% mineral oils

1-5% water

5-38% emulsifiers

1-28% coupling agents

1-10% rust inhibitors

P-10% bactericides (e.g. chlorophenols,
formaldehyde).

‘.!
O 00 00O

Cutting fluids are diluted with water at Rockwell to a 26:1 or

i' 46:1 (water:0il) mix. Waste coolants generated from machining
o operations will typically be the oil/water coolant mix with 3-5
e percent tramp oil and suspended metal particles. Waste coolants
.$ will also have reduced concentrations c¢f additives such as

® - emulsifiers and bactericides.

Al

oy 3 3.17.2 Waste Minimization Opportunities

I x -

ﬁ: Rockwell has recently reduced waste coolant generation by

S . changing to Fleet 31 coolant oil from their previous coolant.
- Fleet 31 coolant has a longer useful life than the previously

used coolant, and has reduced the volume of coolant waste
3-26
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generated per month from 21,588 gal to 11,508 gal, for an annual
decrease of 1 million 1b (120,808 gal). At $@8.15/gal for
dispnsal, this change will result in an annual savings 1in
disposal costs of $21,398. I1f the previously used coolant was
similar in price to Fleet 31 ($2.83/gal), a decrease in coolant
purchase cost of roughly $15,8008/yr will also be realized, for a
rotal savings of $36,399.

Additional reduction in coolant waste generation can be achieved
at Rockwell through implementation of a coolant recovery
program. Advances in coolant recovery technology have allowed
industrial facilities to greatly extend the life of coolants by
reuse and thereby reduce costs for new cutting fluid purchases
and treatment or disposal costs for waste coolant. Several
technologies are commercially available to remove tramp oils and
other impurities from coolants so they can be made-up with fresh
cutting fluid and reused in machining operations. Two
technologies that are most often applied for on-site coolant
recovery are coalescing plate filters and centrifugation
systems. Generally, centrifugation is more effective in
separating tra: " oils from coolant. However, centrifugal units
are significantly more expensive, denerally 5 to 18 times the
cost of plate filtration systems.

Using either system, Rockwell can significantly decrease waste
disposal from machining operations. System operation would
involve transporting waste coolant, as it fails or on a regular
cycle, to a recovery unit located in a central location. Wastes
would be run through the recovery system resulting in separation
of cleaned coolant from contaminants. Tramp oils and solids
would be collected separately for disposal. Recovered coolant
would then be tested and mixed with new coolant and reused in
machining operations. To further extend the life of recovered
coolant, bactericides may be added to delay bacteria growth and
rancidity. Tramp oils can be burned on-site at Rockwell (along
with hydraulic and lubricating o0ils) to recover energy in the
dual fired boiler, or transported off-site for fuel-blending.

The economics of coolant recycling at Rockwell are good.
Assuming that 25 percent of coolant oil is removed as tramp oil
in each recycling cycle, and that removed tramp oils are used as
fusl on-site, the annual cost for new coolant concentrate is
r=duced from $17,184 to $4,27¢, or 75 percent, and the annual
cost for disposal is reduced to zero from $21,398. Depending
upon the system selected, the payback period for the recycling
system would be either 6.5 years or 2.9 years. New coolant
usaje would be reduced from approximately 6,480 gal/yr (assuming
75 percent of coolant is mixed 28:1, and 25 percent is 48:1) to
1508 gal/yr; off-site disposal volume is reduced to zero from
138,308 gal/yr. Coolant recycling economics are summarized in
Table 3-4.
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s 3.17.3 Recommenda+slons

5 Cn-site coolant recovery appears to be a viable alternative for
< AFP 85 machining operations. It is recommended that Rockwell

- investigate alternative coolant recovery systems, 1ncluding

- coalescing plate filtration and centrifugation units. Based on

projected economics and sys-em recovery efficiency, it appears
that Rockwell should acquire a coolant reclama:zion system. This

. recommendation is further supported by new regulations proposed
by EPA (56 CFR 49258) to classify waste 0ils as a hazardous

waste, Economics of coolant recovery could be expected to
become more favorable with such a change,
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‘ In addition if such a system is implemented, it is further
recommended that Rockwell:

’.

e,
'1 " 1

o R

A

1. Use bactericide additives for recovered coolant to
achieve greatest useful coolant life,

l' I, " 1
‘

P

Recover ccocolant on a routine (e.g. monthly schedule
to minimize coolant degradation and sump cleaning
requirements, thereby extending coolant life,.

(AR AR,
[}

Use deionized water for coolant makeup to reduce
- mineral build-up and extend coolant 1ife (unless the
coolant contains a calcium sequestering agent).
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.. Control of the major factors causing coolant failure can result
“ in even greater reduction in waste disposal volume and costs
associated with coolant purchase and disposal.
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APPENDIX A
UNIT WASTE MANAGEMENT COSTS

Solvent Resource Recovery, Inc.
west Carrollton, OH

A, Puel 3lending/Recycle,
Organic liquids-no halogens - $55/drumi

B. Halogenated Solvent Recycle
l1,1,1-Trichloroethane - $15/drum! (or more

depending on contamination)

Safety Kleen
Newark, OH

1,1,1,-Trichloroethane Recycle - $S@.ed/drum?
({based on preliminary Safety Kleen estimate)

Chemical Waste Management
Emelle, AL

A, Fuel Blending/Recycle

Organic liquids - no Halogens - SSS/druml
B. Drum Disposal

Inorganic solids - $268/drum !

Tricil Corp.
dilliard, OH

A. Bulk Treatment, Inorganic Wastes
1. Chrome containing acid - $0.36/gal2
2. Non-chrome containing acid - $G.32/gal2
3. Wastewater treatment slurry - $6.16/gal?
4. Alkaline Etch - $@0.16/gal?
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3. 3ulx Transport - $8.83 - d.06/gal
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!- 5. Nelson Industrial Services
( Detrolt, MI

\':*
(- - Chrome containing acid - $9.36/galtl
L ;
:5 6. CECOS (now closed)
X . Williamsburg, OH
R -.‘, .A_-‘
YOS Wastewater treatment sludge - $98/ton
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- 1 Including transport
:. 2 Not including transport
A
9.,
Ry -
i -".
F-.f.l' ."-4
A
-'I'
e
.
L"{‘ .
0.
R

2

L
Sa A

r

'.D- ..' 4-. .-.‘ ‘b\‘;\‘_‘-‘_'\‘;‘i
o, o, o« -
» n




- b

APPENDIX B




|
AP,

[ a 5.11_1__5’1,‘4"1,- .’.-', ‘-‘ ..

NI LGNS

.
[
e

.

______

PAGE __!

TITLE: Dvam P'e cal cwlatim | PROJECTNO. /#FP‘gSc
frr SOluent vec ouemy | PROJECT NAME: oF _2
Luvvent  (oncdihoms =
Volerme ol spo>eol : /¢ 00y /yv
(st of disgos) * HlIo/g]
Anvuel (o5t = 1600 5 Y418 4 /90
yv { 5&”
Velume  uvihase® = 24005/ ¥
cestol potwin £ l-fS—/jal
Arnuey Cost+ - 2*/601] $/.65 J 4990
'-yr N 5/\\ h
¥ (200
Rec;! olth;
Assume = Wiste 13 90 %o soloeay
LeC GunN e#x Lies Oy 13 0 Ve
Opo»ahr> (es = LS ‘/ » 20 /ﬁa\
Volume vecoveed = 6005 | v4q | Jta  _ /foja(
yv 5 9
Volune v p{vsrzcs@,l‘- 1660) - /2%¢ S = 3075 Arun
$3s
- A Avr s

Volumng  do L [

thesed = 24t0c - 290> 1107 5el

CHECKED BY:
DATE:

rff‘ﬂ'»

IS N SN

~ RERe AT
.’V"Q’\\'."\ "' X




M A il il A A A S N Ao M aN ARSI AR o AP Rt ® It il Bad B il i M fie 0 BAs ghe, |

o

:-}_: ~

L

S RO T2 Example ¢elculottom |PROECTNO: AFP &1 PAGE _&
Tl v Solusnt yecove /| PROJECT NAME: oF  _2

-,;: ]
o \

LI \/Ol“/% ()VOCGIWA Y [6OC )L/ /L/V i
'::-_ : Prewes (oot > ﬂ, 20 /ja/ |
‘— . /}V\r\u(«\ 605% - [40050‘/10 25 - A}ao

o vy booed

RS Volowe tov dis posal > ¢ dvtumy
N oot ok ‘;iﬁs‘,?cuﬁ- £ 200 Jvun

. . Annual  Cost > Ldwmg ) 200, =ti2o0
) Yv I dvem

Volpre (Jwvchescd = 110¢] gl

;{ 3 Z(‘/)P ’;‘—(/vun‘&ﬂ&}: d l»&S

- Minneal Cosk 3 10 sal ) 41T Y
= VAl [ sel

0 onded Cost—
f
5

b

o Arninl cooded cest 3gyo0- 3 aryy 2T263E
;- (opilal (o3t

. -

.3-:-:;.: L veeyeling ety (T g bt ¥4 l00

:E“ . ’ I"S'i"a()uh"ﬁ) V’\blbé\l\nb é/CL«h{l‘(jI xqoo

?’j (2] Ard wator

% $ <000

- }@Lut Ve 1od

>S5

LR PR Rt R e e
‘-‘.'l.'. "4".1 . .. .'. ". i ‘- ... ‘.. v

v ey vecle pood A58 | yr L 2 0Sye
e

s

-

o " 4 .y

N BY: E 4 CHECKED BY: S e Eart echnoiony
:- pATE: ([ /6 DATE: ' Coporabon
o D6-1784
7




- - a Al - U w ‘ f P I A % 'jV:W:VIWY;vjwr;vv‘:w-:rJrT

3 PLANT #__ %
OPERATOR: 2ok we (
DATE: __7//17

D WASTE MINIMIZATION PROGRAM
‘ DATA SHEET

WASTE STREAM: S vdam O Solvent

CHARACTERISTICS:

(ATTACH ANALYSIS IF AVAILABLE)

L o SOURCE/MANAGEMENT: s-A  rjeny vo  racts cod pochr vy, St h
) 582t fuel T oimdee . (ioiecwd av  pecliie 7

". GENERATION 1. RATE: /6o < a\ v
FREQUENCY : 7
3. cosT: 4 jacn /..,
/7

[

PROPOSED CHANGES:

: :“ RAW MATERIAL DATA 1. CHARACTERISTICS:
2. QUANTITY: 22N> < -

3. COST: d L, e

4

NOTES:

. - - . - e " LTe e T L te Te e LT T T T T T Y N Lty e e e S Y Su e >
B T e A T e Ty T e e e e e e e e e N e e e e e e e e e ¢,~ \_ : N -I‘.( ‘.r“' ﬂ‘



'_'\
-'\ .
h\ I“
YA
! '
o PLANT #_ &%
. OPERATOR: o fcwe !/
o DATE: 17/ 8y
S WASTE MINIMIZATION PROGRAM
N DATA SHEET
o WASTE STREAM: R I Y
t 7
N CHARACTERISTICS:
ﬁ - (ATTACH ANALYSIS IF AVAILABLE)
RN SOURCE/MANAGEMENT: Ty cnling  fvpe =i (duel Yareg)- Leolant prep
R ‘tulKins = cas <ink ceorap (2 pav t- Sea fent)
Y Not .Y i Tia\rfﬁ'lv‘m - g‘u-ﬂ» Splvent  appfvail
W\ . 4453 & 2r

‘ . z‘;-fﬂlf} - :vﬁ = i - ‘?/
> Tgile s ced A Ty - S (/m MJNS Y l'vawf-’ i ,;alfﬁxa"& éld
'::_ :-:.
.'.‘: o

i GENERATION 1. RATE: 30&%01/\,[ (/7&9)
oo 2- FREQUENCY J .tvu("c p@ N EQv
R 3. cosT: 4330 Ly (1984

PROPOSED CHANGES: [onys s yrcb lavsr 1772252 \n  yoleme o Fh
' nevean- 4‘/)@@%% ' <

e Srvavl S

.. o RAW MATERIAL DATA 1. CHARACTERISTICS:

S 2. QUANTITY: 3950 eel Jyv
K 3. COST: d 2, q/ui

b

-2

NOTES:

s, - - T - - T T
v, ’ e e - —_——— —_

A

.f' t T T T T T T T T T T T T T T T T T T T T T T T T T e e s s s S e s
i e e e e
Il

e

/e,

q

,-

{-

LA

o, <,

L,

‘.-

I’

,l

e

>, -

\':,~~- - g ., - .- R L R R S RN SN - . e Ly ~ ~ .
B g S N g e L N L




]
AL

h ~ OOy PO

- .
(AR SRR S S A N

= 8,
ate

s
b N
- .
: -
19 .
S
)
kel !
-
. -
L
[} N
.
4 'l‘
10 .\'
1.0 -
A -
0>, -
+ N .
v -
W&
;n
- o
& e
]
»
.
. v
59
15
B e

’\J$, -/' -f

o Bar e mae s A S ds Aad Bes Bad Bt Mt Bk s ek s S Aok Seb Bt b Ade L e Ryt Sal Suh e Bt Sat ie? Sev it e A Jiav ."“u-'\rfT

PLANT # gS
OPERATOR: R,_’,(,‘(WC//

DATE: 27 |y

WASTE MINIMIZATION PROGRAM
DATA SHEET

WASTE STREAM: 1)1 = Trichlovoetrhare

CHARACTERISTICS:

(ATTACH ANALYSIS IF AVAILABLE)

SOuU RCE/ MANAGEMENT: \/a Vale’s Li(x\/’ ‘o )l,.‘ . o < 5_2/-‘5\
- ¥ R ) o . - : !
o] Yoy TLleacicq
_.l,._/;' Lag Zra~iry LS SI7K AN Lhen hwncuey. - ‘Z,L\CW.AW\.L b _checlcs
S 7. W “{‘1 c + dalne e 03y S D etevimine Gw7ﬂg 24

X "J cabrs _ ceproued  Fo npgLp ~ sent  to SsLﬂQ'f\/ HCaﬁij‘oS‘“
MAYK‘OH JJ‘Q 4¢Ansfvy+—ofﬁ@

GENERATION 1. RATE: 38 3“0@/\1., (9 dwny Ju) (1459
2. FREQUENCY: | +.ull< e veus 7
3. COST: ﬁD-CO (ruvvenr oibote fyorm K 1,30 Ccore Lrpae 227
This coutld <0 wp  cased cn Gt and water
H 2450 Cre€<l)

PROPOSED CHANGES:

RAW MATERIAL DATA 1. CHARACTERISTICS:
2. QUANTITY: 00 r
3. COST: 89,00 Joal
T 7

NOTES: /i ile with (A o on cyifera - S‘AZ Corne | (Chron v

e faret Lo, v s e es (A4 ‘““1 o = s gy ‘/“‘f{ ,)U-,)
7 — ~—
), AU S S T e S M Y VL A o " \-\J,
r .n,'._ .-_3-‘.» . a' I'x.f_w J','J‘\I‘\.".'J_'\J‘_'.r_‘t‘ VSR o P .~ _-"\-r_‘a\r,,_ ,\‘.r o "V" .t\r > .1~ FAT ’5.
N ", . L | .




-
D) [ :
I,O'I.I"'-' . ‘l l. "{l
-

- o
s

PLANT % g&C
OPERATOR: 2o lc g /]
DATE: n/,7 /¢ Vv

WASTE MINIMIZATION PROGRAM
DATA SHEET

WASTE STREAM:  /Jacsueer Thinnevs

N »
o CHARACTERISTICS:
Ni
.: >
o (ATTACH ANALYSIS IF AVAILABLE)
S SOURCE/MANAGEMENT: _| 7,5, hvg and  pawt clorup . lollcted «f-
:: - _ggr\evgthm Ln S xA.U wm [/{W"V\I DuQOSQ’{ Tat SRR _(mixed gv
o~ AAA.CJJ] e '
R
e ¥
.
{ . GENERATION 1. RATE: KOO 4] /w [/989)
2. FREQUENCY: Annval
‘A 3. COST: 4&&0C/..( /554
o ¥
k-, PROPOSED CHANGES: pmauy "o L‘ngfa;c-[cmmas clese  to ga’pac/f%[
v
W, -
L,
e RAW MATERIAL DATA 1. CHARACTERISTICS: |
SR 2. QUANTITY: /200 cal /yv *
K 3. COST:__ $2.%/au] ~
a :5;
¢ NOTES:
o -
L) ‘
-x: -
. F-.
q
4
-1) .
L]
4 .::'
i

b
-

N » \ e ‘- \ T T e =
PN AR I N ) ».-;,( N A AN A N de N VA A R
ARG LRty RN Mk.nmﬁz”m "



RGPS

K A
[V L M

L] - »
.I'I.‘-J‘{._{)'!J‘-q'(-f .r!.-/'._f&l',\n"-(._

Al

- PLANT % <C

OPERATOR: PR lcuxc!
DATE : /e

WASTE MINIMIZATION PROGRAM
DATA SHEET

WASTE STREAM: C ther  Thinnevs

CHARACTERISTICS:

(ATTACH ANALYSIS IF AVAILABLE)

SOURCE/MANAGEMENT Jﬂ\w COa#fnS OQ@VQH(/"S‘ fmanw/.& QQ/\/u/eHMM(;
C FJ:;MU’L‘MQ b@ ot . Thiwed cbiyyed fo SRR T&t fucl
‘Q \ﬂk

GENERAT ION 1. RATE: SO <o [y [198Y9)
FREQUENCY: s o

3. COST: 1350 //L/U, (J9&¢)

8]

PROPOSED CHANGES:

RAW MATERIAL DATA 1. CHARACTERISTICS:
2. QUANTITY: 12co0 <al
3. COST: 4 o,/ jaul
=T

NOTES:

M“m




L3ak3 ’ Trpeeooen Q . - ol AR o ol Bt W NN

"

Lane
W
'\.: ’ —
MY PLANT #__ &S
N OPERATOR: ot I e
:, DATE: -7
- o WASTE MINIMIZATION PROGRAM
I DATA SHEET
Y P
-

WASTE STREAM: (Joute ™~ vnlble Solid Solowt + Fars $ludye

-
Al

N CHARACTERISTICS:
S
S (ATTACH ANALYSIS IF AVAILABLE)
S SOURCE/MANAGEMENT: _ “[osan n,  far  aooths  Sumps e F .
:.: T Dvu.mml ﬂVVL élfs\jﬁf’gxl g 4[@%} Eml.’li
el
P N
e
S
i’ i GENERATION 1. RATE: 2250 [ g
: 2. FREQUENCY:
b
= ‘o
‘e PROPOSED CHANGES:
2l
\'.
&
e .
RN RAW MATERIAL DATA 1. CHARACTERISTICS: _
SRR 2. QUANTITY:
- 3. COST:
b _
b, -
) :.
e NOTES:

SRR
vy
|
|
|
[
\
|
:
l
l
!
!
'
|
|

\ Q —— e~ — — - — —_— —_——_ -
[ >
RN
e
s
>
W _'_’.
-". .',

- L - L]
N
Iy

a® Wa

et e N AT AN
RN




-----

PR
.

»

< PLANT # Tl
[ OPERATOR: o i< e |
DATE: n /7

Fht ]

A N L
L 8
'_l

G <3

LA, WASTE MINIMIZATION PROGRAM
.:. DATA SHEET

b -

B :':

WASTE STREAM: 5,;?’—6; ‘5%{/‘ i, [q_{ ‘/J.\/‘.T'
]

O CHARACTERISTICS: Pjﬂm - T MmME¥ [(F St T ke
w_. AN
I e clvgdes L7}
':\' -
- (ATTACH ANALYSIS IF AVAILABLE)
o - .
S SOURCE/MANAGEMENT:  / — F ( une  towdh o yuint  Canrg w2 Fh
ot sbe Lx  of & hews . wled! Loty osed fo
} +Tu (4 =l S d _Fhean 4%% A iagad 2 Don allé/)/‘&w/
LN afier V" L vovrs . Dowmrmed v Neo! facl S Cui])
° talce  treze vy ot thii Fiag.
SN
{ ) GENERATION 1. RATE: s T e Juole)
o ‘ 2. FREQUENCY: 7
N 3. COST:
Y
o PROPUSED CHANGES: [Tuicct+ +o0  swodleb e cnq) »cﬁ_ Yy cwned
S | Ao = NI | bruahel . Leil  gamb e fasiie o
g T — g,) sivs o k- & _mc,uf’ - /FC"LM—LQ Jé(tv‘——;.r 2 =
':\. LealS = ,10\4.3"LL}L & b/
s
.._:. A
e
N RAW MATERIAL DATA 1. CHARACTERISTICS:
o 2. QUANTITY:
o 3. COST:
v _ .
" : NOTES: S et k 9 P~ x 2,9‘. [ (((ué\ ~ P.rué_ e ‘c’ + -
.fQ(J -: o ) '.._._--- '/n)__/._ Coffens ~C 270,70, « ~ v
SIOERN e S 22 % o AT K- TS AN A 4o S
:.o e Tl v Ten =y ’;]L lr S
.\ -: ’-_, t LT T \/ S ~r";/;.:0
® / pPp— ‘Z:J‘ o2
S
\. ‘.
.". :
N
°
3 \:
‘-'\-'-l-%;l-;w}‘;:-}‘-}"“-} M A, ""3-‘*1-‘3 } % .»'-.»“.-'-:- e T e R e R ." P N




TTLE Toh = o Pw:*' PROJECTNO. AFP- & T PAGE )

LOsste e\ ~ht PROJECT NAME: OF —_

Calculae )Jair\'*‘ CAs/pm;:% perr = pc,y Arian -

/A}S\.«,n&‘ Jrvv- Cav (3 YO R can
fves can o 287 [l

25% 0[, uo(ame_ in Avam 14 woas Fedk
due o facE1ns volds

—

I hen - 505@1 )4{;,/-> | 1z 0%
dvbvw-.l :)Q) 1 41}——

. 00 0 X fhren

6400 -2 | ,25 | can - 1200 carg [ drim
Ao | | 4oz

/ZC"OC/“‘.S) Yor J, 25

A vians ( can T iy |

/260 0?,-} N D CUNE B L LSSy
Avian~ (BZOTi oq4F T 54l paTnf

] 200 cans ),lf’b - 2 60 [és cenr s
e 1 tempiy)

= IZOCD O%s /74(;;3'

Tom|  eynT = 300 16y + /03, Fl6s ~ Vab/%
BY: EHM CHECKED BY: T
oate:  &//b DATE: Corporabon

0617
. A_-' LWV e I S “f\ w “J."_-". '.,.'ﬁ-“ R I T Tt T T e T T T P T S T R T TS o T T \‘_\ N e \-.'--.\ S
RIS A YIRS N S A :j"‘[\."tx"\\., e A B N T P e o o SO




-.' -
S
'-- :'1,'
.. [l
P
SO, PLANT #% £S
NN OPERATOR: 2ok uxil _
O DATE: zg 7
R
SO WASTE MINIMIZATION PROGRAM
NN DATA SHEET
Fo
WASTE STREAM: _Jasve Claom.c Accd S5l —im
] 14
:

Rt CHARACTERISTICS:
Y
N Y
C
b (ATTACH ANALYSIS IF AVAILABLE)

. o~
N S(l)URCE/MANAGEMENT: Go v ernted /vm alladine ovel Md,;‘zw
:"" ) ‘f‘so [Lu/t/:f‘% o gt treat |l beocawane o2
P .. Ao o v KAQI/L'F*g L f&.mcxf\z 400 Swredd() o Shppsd
-, o __o_gzp it Vo "ol 7 v
o -
N
\:_-
o
CYSE ~
. B GENERATION 1. RATE: S/ OSO cillmi ( 234 foms)

2. FREQUENCY:

}.;: - 3. COST: 4 . [c ol (o twnsiom t)
S 4ol 7 J 7 !
AT AT ¢
YO : — + :
S PROPOSED CHANGES: @ T ncpeant B c.© yeducfion &,,uufy
9 | 30 (o et il M oluce _on-sifc  vater el
L ;Sfmlﬂ o5k,
!
-
~
e e
e
NN RAW MATERIAL DATA 1. CHARACTERISTICS:
T 2. QUANTITY:
SN 3. COST:
L 7n
N
o. NOTES ’DP»;L;L" _‘%F"w\//y “‘,Ol— ,0(9 j%‘~“"\
5 . ' / -
= T
e
T
[ ]
o
AR
v
o
~* .
°
By ~“v v
o
7/

)
4
¢

L7y
[
S
o
b
¢
v
4
4
v
“



’ T )oamie Ao PROJECTNO: 4 F)0 &Y Pace |

- Reeo vory S ys+em PROJECT NAME: oOF _Z

\ '__ C&ﬁl *'GL[ )2C7u\'/em!r\+b

.y o ) . X .

S hwm o aard  bath Site = Maximum S12¢ v //00sal
}_‘: C‘L\J«rxsf_cwr' SC /pe./(,¢h+ o ¥ L«.f/a ~hen Cyv ¢Te SO 6/0) So

_4 ' Vo luwe preces Seed ot céuﬂbu-w*— )€ $$00 gutlorg .

_ . /,"_\er'\ v O LT ve 7 arves e Soo ol en O Ll

:- s P f\,d Fwo o oow bn//”'\ S.LO?O? ?rm

. Eyipment (with Rglallabio)

\ Proces s tank 59/000
':?:5 ;i‘_ 2 - ¢€Co0 j»//m N /o/\ﬁ‘g Foarw ks 5‘/(;50

) -

o Y[u m‘mr\b) P4 s 2000

72,00

n /-/re—.')/\/- { 3¢4) 2,000
(intvackrs & tP  (X07) 22,000

'

¥
1

.'. AV

GGG g SN

g
¢
e

[ Selo total 96, 000

o l. ,‘{
Iy Xy P Ly

@mh'nbewcy (10 7) /O 000

O R

L) .
L'}
LA Aty
S

Sub tute) 106, 1720,

Ehsl:‘/e«/l.t'\§ (/&7‘)) ///060

P

. ' ; .y 4
@ e

B Tofal )17, 000~ /20,000

-
1

-

- S
..'.‘. P
L T S T T

ALY
L8

o]
<

m
N

CHECKED BY: The Earth Technology
’ DATE: DATE: Corporabon

-

°.;

o
&
-
£

-
-
-
-
-
-

ORI S N L S S e I S e SR - R T o i T L T R e T T
e e L \‘.-l*__ Bt e ,za_-r\. ,‘__.r.\ *a\&n&. A (', oo __.I‘\::_‘.w__ AR RS \::__ Ottt
o of o 4 Mo N M o N 0) e K0 N Ky N X . X N o N x o N

e

-

L}




B A e ARe 4 S A N AN 8% S eSS i \Sie NaL sl Gl Vi S U AP AN SRS AR ARG okl SNl SN il _'."."r:"..""."";‘i'_'rjw

I '
RSN

Dt Gy

i ¢-
:‘ TTLE: Shsomie  Aerld PROJECTNO.: AF 0 &\~ PAGE =%
N Recovtry  Sys tem PROJECT NAME: (e —" .
.,-f' i" J)xv eRn D CO‘:./"& :
: -"; . Recovt-y Sys e
b Vf*/ié}ahhb oSt - 3,«(/4:« : 10,0///5@{
‘“ O‘pwaﬁr:) cost f(” 7e¢w . 4o ) Si, 00 eel - r5‘40
jal r VY
::-\. > S()OSQI cost , AsSume wwaste A /o0 et traled
* o - uo(uw\{, ) Tweuku. en TS| k.
":‘ D’*F°>“l cosk Vag 5&//?)« : .50 /.5°l
2 Disposel cosr puryeo + Spoasel] | 450 Azs50
?; y € [ \ 9«1
_f Newo Mcsl-évlials loSt ¢
o lost  par sull o bov paleeap o 477 joc]
{ ]
P (o5t pev yem = $),0005-1) 1 18 7C _ ¥zpz0
‘- [ Tokel Cost = 79077090
o loent  Spsiem
e / ) U :
.,. C /} 000 ja, ) i. ((PL -~ 20/ 20
:E_‘:' : year [ 5%‘
".LZ -2 WNew Mateols (osh-
4 h RS
) 51,600 cal (4.7 _ ¢ 35’/22‘0
:-.'_f. ;f: 7(«V A 5:«(
;;; fcj/O&O
-.’ - (est Saumgs©
a:' ‘. ig‘?/OC/U/YV -4‘7OOO/YV - iS’aJOOU/YV
o
gY: E/% CHECKED BY: SE Me Eath Technology
¢« | pare DATE: == Copomoon J'
D6-1784

. YRS T e e » (™ (™ A"
S P {,( NG ) z,_.
. - .. ~ .



LS
e p e @

"
Al

S

h) 3
W A g

e @

PLANT # x{
OPERATOR:72§§ZZZW’
DATE: 7],

WASTE MINIMIZATION PROGRAM

WASTE STREAM: [Jisle Acid

DATA SHEET

-
Sl tiory

CHARACTERISTICS:

(ATTACH ANALYSIS IF AVAILABLE)

SOURCE/MANAGEMENT: 4.  rlepmis o ah ¢ feh.ip clwfieng
v ~
_Sint__ to Teiclionu. Sk — o Ju&% ol
GENERATION 1. RATE: /7,800 «ail (10 .5 +ps)
2. FREQUENCY: 7 A
3. COST: #.27 ] cal
, —
PROPOSED CHANGES: L), /|  (p to I  wdrn amads. ace
Lo sl (9/§C) 7
RAW MATERIAL DATA 1. CHARACTERISTICS:
2. QUANTITY:
3. COST:

NOTES:

A
\\' 'r‘)

- Lt A\ - LIS
5""\"“-‘ I‘_’.



T -rj-"'

i’ 5 o &

pl

?

'T/

B YR Nl e it el At

PLANT % &§¢

OPERATOR: Pg Epel]
DATE: "7!/2

WASTE MINIMIZATION PROGRAM
DATA SHEET

WASTE STREAM:  _.sle Afend  Mixrewt L Cngorm o A )

CHARACTERISTICS:

(ATTACH ANALYSIS IF AVAILABLE)

SOURCE/MANAGEMENT: Ao rlepn cn 2.0 72live . Ser— =2
Melson, Lodustial }VC)} _De mT - _—

GENERATION RATE: //0C capilos  C25.4 Fomy)
FREQUENCY: 7

3. COST: [7.:&
s e

N~

PROPOSED CHANGES: o /| <p jo  cowcTl  oben ook biatimy

o 11:/&\:(’ 2w (mfﬂ/i‘,/g‘j C@Z’S)—

RAW MATERIAL DATA 1. CHARACTERISTICS:

2. QUANTITY:

3. COST:

NOTES:




R SN0

"_;_" 1 ‘*-

e

v Red

el
A'-‘,"

G -~ ¢

VYEAOLRENE fh

Loany Ny

-
-.-.' -

-

Yy
P

PLANT # &S

OPERATOR: Ko kol
DATE : E//—Z—

WASTE MINIMIZATION PROGRAM
DATA SHEET

WASTE STREAM: ot (e Aed Siae Sdio otk Cr&

P

CHARACTERISTICS:

(ATTACH ANALYSIS IF AVAILABLE)

")

SOURCE/MANAGEMENT: _ (Vyepe B 1n  rooe, ey, el

leday ot mtHo~ o & H;QJ e oflohine [ cnBA 2

_I}MC_‘(M__QL iate Adiuamg ACO?/ A 1S 208
(ind ™M Emetle ook v /Ll%\,SCALr r

GENERATION 1. RATE: C<,64J [Qs }b (;ﬁ?éﬁo
2. FREQUENCY: " +hew o2l [{,// A7/«,' J///
4
3 COST: 4 2co I/‘ A (4[29_)__CML1 __'flmvs/;mr\
PROPOSED CHANGES:
RAW MATERIAL DATA 1. CHARACTERISTICS:
2. QUANTITY:
3. COST: -
NOTES:
B A AR Sy *»-3 Y -jnf‘* o *x’l’a*-ix’-’:':’; YT




i ;
e
oL _
e PLANT ¢ &§
O DATE:
"_'. WASTE MINIMIZATION PROGRAM
LA DATA SHEET
X . WASTE STREAM: [ Josle  Aerd S‘LL S]udqe (o Joct va
N Vv 7
S CHARACTERISTICS:
-
ot SN
SN TERAY
AT (ATTACH ANALYSIS IF AVAILABLE)
o :5 4 R . '
f: . SOURCE/MANAGEMENT: /‘cw& (,(Ctrwng 6\/\4’[ € /clm»g locd’é»
haS g \otion clods.  Aipr  ([Fhrine oot  Ldih tEvES.

- Deomoed el 0 st jo  cwipp Emelle

IS

J\J

J_"-'

+0" _\:J

{ B GENERATION 1. RATE: 2600 lbs /o,

A 2. FREQUENCY: 77

J":’ ~ 3. COST: #2Wl/dvym (est) (ineloh€s tanspoct)
s

P

vt PROPOSED CHANGES:

3
’

o
Lo
: ;'_:: ’ |
. !
O RAW MATERIAL DATA 1. CHARACTERISTICS: f
SRERE 2. QUANTITY: |
En 3. COST:
‘ gy -_,l: \
Pt
®. NOTES:
SOOSEN
~h < _—
v)';', - e
ot
N — _——_— - -
P -':: i
NN
o
th 2 -,
R T
(]
AR
L
‘.“’Z {
}

LAY ""a"

U
¥y Wy
g oM

e e R R R R B A
N o S AL TN (T

l‘;‘

-
-
[

% \'J,ﬂ}:-:(\',h "



TITLE: Acl'& Solu f1'om f/dbq PROJECTNO: A FP-& 5 PAGE __|
Treat-ment with limg | PROJECT NAME: OF |

S+Ok'CL\| Om G+vy

(e CO// )7_ T ZHCL = C&C/ + 2/-/(,,0

ASSuare  HC | = A/ (Prooc>> dpee rcetron)

Thea L HGIT = yct.§ /L = 3 o)L

S Y T RS

/,_:r?w:U&/&r\fS ] /07~)~> } £
! {3(-5_3

Lirt Qe guired )
T ANue sladge = 20 7 [1y i,

Tker\ M

— -

(

2660 16 | LT\ L 1820 (b zm HC)
b

l(' L) R N a ) '
SO ($ 201G Jedd ) 308 - &2} 4 3N
b &30 b [ [ gl ¢

Lo

o] | 2 . s23 4 = 2949 i
AeooTa

N %
}.;': — =

° .. E Ca COHLS 37 9

SR
) -'\:‘. -, . - _ ’

* ) (,Je\DM— L ina rc7wco( =~ 375 ] 2767 ; ,kj fwzlb
g (w oy | g
®.

;:: ‘.'4 > ?w lgs

N ~ 05*_’ _’/ - .
A /‘"‘zoo los l) 08 -~ $/0 tor lim
il 5

o
P
! «.: ;\

s ] -
ey BY: (<~ H CHECKED BY: I o Rcmmoony
33« |oate: ¢ [ 16 DATE: Corporaton

! ' D6-1784
fj‘,

e e e e e T B A S S g S D




LT

PLANT # éxg—
OPERATOR:
DATE :

e o
Po st

R WASTE MINIMIZATION PROGRAM
X DATA SHEET

WASTE STREAM: Al o lin £l

.o CHARACTERISTICS: ). N e LY,
Lot sulbd ” 'z ’ il

. (ATTACH ANALYSIS IF AVAILABLE)
L SOURCE/ MANAGEMENT : 6 enen oled i il clen o~ ]
. Dy if)o‘v.;,{ (v Tiend
; ‘; _
' J—
'_.
b ' GENERATION 1. RATE: W <ol /o
- 2. FREQUENCY: 7 = ’
. 3. COS8T: D ’/H‘, i .l f”,owg/)/ﬁ*
- .-: '/
: PROPUSED CHANGES:
‘N
-
L -
N
[
. RAW MATERIAL DATA 1. CHARACTERISTICS:
o 2. QUANTITY:
- 3. COST: 10,09 ,I I
o
¢ NOTES:
". ‘A
N
1§ b
[\ S —_————— e -
* -
‘AN
L
G
[\~ »
4% -
o,
IS
B
1o .
4
S

! PN I] b
oy u.l‘ . ;“".’I‘

" AN
O,
e o £Y

» L - [} A IS - TGt ORI EE o, n”-'~’-*—-—
h h'..'l'r'“" Qo A s :'0’:'0’,. Oﬂﬁ!:'l_.' WY ,q.i‘:.t:n"'o.l.o ’!'fﬁ'ﬂ.l‘l..t.l,"l. . \ N M L5,

QAN AL

U

o
) 20 2 W X

ALY
AN)




o
,l..l,l
LR A

N4
Pl

-
% g.q N
WA

Y
RS

o

. p
U ALl I o
PPy l'j". [ 4 :

Nt

1w

:" ';."n '

o

e ) Keline E ek pRovECTND.. AFP =S5 paGE _!
Re covevy PROJECT NAME: OF 2
er- Etﬁ(«l P e o

(2" + 2410, = Ca 0- Al,of

%L Vood c.ctim
Theve bl ﬂwfsz r'w)éé(,of'u; = 3lb oy soldd
I /1)
Ak ! e o bed S ludyy, leoP scede
= /lu dxy sofedTi
lo Ais
Rockwell Loty ve plecel obam A= 1S 5]K

= /N30 %/sel
as Al

Assune  desveed vemoual j& /USoz Jsal, ther:

2.5 02 | 3qo00sal | 1b = 26,562 IbA
o | v [ ¥ o=
Lime glufﬁz L 20 % mois hue) =

26,562 1% A ] 1215 dvy |10 | fon
v [ yr [ 316 [ 2000k

= $31 tod

Smawt olud N
b ) ote 1 ) 26562 Vo Al 1 LTty

S [ b Al | 1% [ 2ovts
gy: £ M CHECKED BY: G It Ry
oate:  £//6 DATE: J'




.....

nme. Alllalin ¢ E Hh PROJECT NO.: PAGE _ S
Recoswy PROJECT NAME: oF S
Tokl slador = S35 tons
Lime veﬁuwd - 7.9 (b / (6 A

2916 ) 26, 5(2 b Al _ 16S fom s
LS A yv
Eow_}k es f-'\»;\a\-c , OJ,C«/CVH%> ecmoppyCs
(evnat  (ostS 2
Drogesels 39,000 yal | £.200 = 4457
ye 1o
Mateolal = 3,9X/(0 316 Nack¥ ,“"m , ””01'5} 200
N ([ 206 o
T°4(’a,‘ An'\uh\ :y‘{o 000
/
(oSt Lol (244,7 cle s
Pic r)a(w\ N
SHO 4y }$/00
Chov)m SOt 1425 L )y Soo
Via [ +on )
Matevial /CS ks Ling | 44;‘4 L LT
g [ fon
Aol Cost & 4406 [ m -~ ¥41000
@izrjﬂn '—‘1»20)500
BY: = )4 CHECKED BY. The Eath achrolog
DATE E//‘ oATe:( ¥ :




L

w

e Allkalinge £ ¥eh PROJECTNO.  AFP- §§ PAGE _ 3
Re (overy PROJECT NAME: OF 3
41

Eskim aied Cap! Fol Coohy

Zm‘% preap/‘."a;n'm/ nm~ ha ravdows sluaﬁjc,z

Prowss 917w.'/)nw"\7" Cirsialled) g 119,600
Pip ins 2,¢60
Eléech ce S, 000
(ool /}/ 0eo
(Uf\+\h>LrC7 (/(O /'z (B/g/éo
I ENY vin 0%
& dimeeving 0 {}/qéo
Total (61,520 /u‘/é&'/ood

[lnvyd‘al'l'wh'on /LAw~ herevddows S/%(}e N

Proce s s éjw'/;mn - (in 541//&() 4 /39/ L OO
Prping ¥ 20006
Elechr el 1000
NI {500
(b 1genc C 1070) 070
Enﬁfr\ LCVI;\> (107%0) /5070

] Lt ) ¢ 160 €90~ )60 (w
1 Sesed on doomsioin 76 ) /
(os¥ estimetty Lo loyg or systesy

LorsTdaring  SCai@ €Cm omic b, [DOEYN

not inc lude €ost (ov ¢nclosuwe Cbaf’d:r;j),

BY: £+ CHECKED BY: FF I o weoony
ATE: @ //6 DATE:

. ." --F"\' N L “n Sy ."p _"s o . L ] P OLTEY LN B T [ g e R g T p g™ o™ A” A [ N, i
NSRRI RS ‘!?J‘.""'.lu"‘ ety .:'o. TR0 PAPRNAT & Sl ‘ ~} Qe oy '. LAt

bl



- PLANT #
e OPERATOR:
.“:_. DATE:

WASTE MINIMIZATION PROGRAM
RO DATA SHEET

—

&y WASTE STREAM: [4/w 1

i T \"L'[J‘ I""‘L"/"‘
2

Al
YOS CHARACTERISTICS:
.r::.

SN

«a

A (ATTACH ANALYSIS IF AVAILABLE)

SO SOURCE/MANAGEMENT:  / jestic P S i Y
bl - -

o

® —_—

‘-4..

'_L: . —_ :
{ ) GENERATION 1. RATE: A M G N //’dﬂ
oy 2. FREQUENCY: i ’ 7 7
T 3. COST: —

G

v,

-

L PROPOSED CHANGES:

$) ’

(%) L#1

'i Wt

s

(o X
Ly 1:"-' -

AL
|

°
1o ] bt
_‘:-.'j RAW MATERIAL DATA l. CHARACTERISTICS:
.;,:{ N 2. QUANTITY:
Yol 3. COST:
w‘..) _'.
Lt
®. NOTES:
. o e
:': -3 T T ST s T e e
-_"- ] ——————— e - - -
e
A et m e e e o -
S

LW

-s‘.
x -
2 V5

-- -
-
-

-

ShE

-;’f?“ Y

-
»



TR Ry

hlflial oAl A A% AN AAe -2 e in o -alh el 4l SallAnd Sl Bl A B Br it Sl AAS SAS Sl b afiar Ll (et aar i Bar aiad Bes Bus Ao Sum 2 Ll il A |

TTLE T Ex cL\;.~>e_, PROJECTNO.. A FP &S PAGE _)
PROJECT NAME: oF  _S

__,L‘-m ExaA W\)& Q¢7w|¢cmarn‘§

Assuw &xuévcvy, w4>*'ewr~¢<«v wmlwmhm IS

" follows 115 s 2 b

14
65 wey ) € Griomy
ASe catton A ‘/Les\jn lo‘\}u\ ’

/455(/\"'\3 b J(Ly cles V&V day . £7uloa/€’r)
+0 vermove s e ™

/OU)OOO 5@) L .26 L ) el neg

W

Y2240Y0 /»-c7/

veoy ke U D“”W\ ] L vecy ]
N ADN e S%Mc_-) cevA V¢.\.\\'\) 24 ngﬁ
D C&()O‘C’ \,\7 s + 350 W\€7 / Joo DV‘VW‘ © /‘}W‘ou""“‘—'
dv\) ves VA
| G22604D meq | K9 V2.2l 2056 b
Z ' veeyele b 3CL0 meq / <9 dV\/ ey in

; "v,‘.l“‘i‘. I s
i

2656 ¥ 1.0 Lselely febr)® 3200 14

ves ir

'4 .l’ll.
[y

A
N ."-ﬂ:' .\ lk

oou_w
@

h

)
P I R

SRR

1 Fom EPU estimcre oo awvcedt ()yodw,hm Finges

F Xl Ij .

[ d

BY. E /* CHECKED BY: ! mmm
~ |oare: 5 /4 DATE: Corporation 1

D6-1784

',- I \"'s" R R L I T N A I S S

o P L N e L R R,



-..-
LA AP s

LS S

BTN

.
~i R

v ww
P 4

TITLE: L PROJECT NO.: =» 5§ PAGE _ &
Ton Exc e PROJECT NAME: AE oF _S5
De.)\jh Basis
Resvn  volume » Assume SO Yo moishive 1n o}/auw‘n
ik deng iy = Y3 6 /44
gO 0/0 5(,._’0”\?\> vLen o] ST
¢ | .
>t " | b | {43 - 75 £43 oln/ vesin
sl Tayiy | 2
= (SO £+ modskresin
SI}C - ohe ll;\&, C(I‘+6u‘/+(/y$ P, 2 L;\ azevley |,
wie SM&L ﬁﬂ“ﬁ LVV S)’Wﬁﬁxf a ol 5(.%/7)y
d“"""-’“B vely cle.
Assume  colamn heigkt = 2 £+ Led
g Varslw\ AN pww»*’ s Led (,Lé}7/-'¢\‘.
ek A@,JPL\ = /2 C*Z), - 7\{/*—
-2 5
‘TLJ,n) colvmn  Ledrws 100
/};(2,“} \L - = v2 = L.}
Sy EEWE s 25 £F
| od =5 Lt
Foi &\nI(/”\) O SSme Slre 1y
75 cwh‘*\) v s¢ > dvy vosli)
1y L1> et vesin .
By: &[4 CHECKED BY: e Eath et
pate:  §/ /4 DATE: & coroon




(O N

A A A AL A AR R AN TR AR AL AL N " Sl Sl Bl fad Sl Sud Aol Gal Agh Sol &

Shak Sl Sa® Aat Sl Saf Ag* fa” lholih shh yid o aTh oS |

PROJECTNO.: A FP-§§ PAGE _o2

TITLE: -
Ton Exhen e _
D) PROJECT NAME: oF __ >

RC 30/#6“0\, hm

/—/3,5();/ De?“"WM k

| -

Y224040 woy | €9 |5 5 1430y ) 6 vec [n(S ) |22
1000 ey ? / 57 / A T\/V //‘0005 )f)

= ) oo (b H¢50c/ € 5%

¢

° = 7 '
S LA PP R P72

Fon6 (s |

Ma O res wived 2

257000 et | gy) o o | dvee ) 3(SH Lkﬁ__%___““’
1600 e [T e T [ yr [awel g5
= ‘—/5( 750 oy
At 50T NOHE G5 S1S1ES

At 0% Maold = ‘?/}5’150 [bg
- | Yio 50\/’

oater 4/645 (M.(;( @ (SO jml/ﬂr}/mrﬂc:

Y] 5««' l IS0 612 | 6 ve 5(&‘ by Y/07 3“VW
L ﬂ%

|50 se | /r;u‘J b rec l%scﬁ = 27)v/0!

o [ a4 T yr
BY: E# CHECKED BY: S e Earh Fechnology
DATE:  §//¢ DATE: = Comonoon
D-6-1 784

' _‘J ' - ,,_ _{‘.‘." ", ‘. ,$'¢\--Nq~',\'~~$'gp’ O e L T A (‘ LN
e R L e e ot X gt ol



TTLE: T on EY‘«L\"“")C PROJECTNO. A FFP &5 PAGE _Z7

PROJECT NAME: oF _ O

o

(N

o Opecing (osts € selee D

= Cwvrvent 2 ) p s

e Waske Birscanbevy X0l = 2, 2% 50l

P [ (OSCL\ (= .L/ﬁu,wu - 24L ¢ce

S $5.0¢ ) MCF . /

SO Welky fotese @ 31 F oc - 42,006

s _ 34, ¥YS3 ) mCE

. S TIREnT @ )82, 000 - $220,00¢

P = V

:_-\ - estimaed d/,OO pev

- 1000 ¢ lim T ¢io oo - €02 D

SO / Vs

WO

o’ — _

::f Lot R 4 Z:X(J/\A,hjc <

Puvebise:

* iy S0, g5 % bes,joo

( JD) NOlF | SU P 3%, 300

’ C‘”H‘V\ VC-S ‘;\J 53 % V(,r'- /\/y 2500

o Maon vesin, 33% w,ﬂ. M L0

ot A Lo tew < r)' qu

!"‘ e ——R.

e £ 170 750

D Puposel

N Ay S0, 10T tecakd nout tio, 0

& o 3,05 ) qcllm

Y

:~ ’ A(o\()tu/ 0 ﬂ ,:’O/Dc.,) /‘{0/000

‘:3 ‘:‘.': ’,\;’(ALOV (r]hy\t,g;}I aS_S‘“”'Q [/ S_, ?OO

‘ o 61063 Lot Vg;uly{ /

"_';7 " +HreoTment b 245 sco

A RN /

'.f.:

e

1@ .

¢ By 7,00 ¢

D2

R

% - -
) BY: &£/ CHECKED BY: e Exh
v DATE: f/// DATE: & coooor
. D6-1784
B B B oy N N N N N 5




A,

& -l‘ IN'I

*

L i

<- x
'n_ S

T hS

LS

R

<,

TTLE Tou  Lvch anme PROJECTNO..  4FP -§8 PAGE _{_’_
PROJECT NAME: oF _5

Aoo  ded Cost - 42300 - /55, 060

(:4{)//1\) lost FsHimute -

C&{—I&"\ ﬁar/( aAn~iun (o/c-my:; ‘l /SOJOOO
Thstailanom 17, SCO
Acd erd All penky 4,006
(ontvols o 20,000

SFavu3e -~ exiy +'|r\3 ~+ar kg
Addirre]l  Plmbing §C cou

Sub tole| -m
CUY\?"»—V\)(,'\L':) ) (O Fe 25, 50

Ergin cevin (07" 25, 550

P‘”\/ /O(\L ’C : 7.3 - 3. 5/

BY: &M CHECKED BY: F e ot Mooy
DATE: §//¢ DATE: Copomavon

'V
\

D6-1784

A ‘\ T J'V M L Nf\r'\( ‘\v( ('\' SIS ASONA Y .I'.-'- e :’SI
LA .n..'g‘!'u ‘( o a0 X Cn.a ”01 Q..l.'.l.’?"l"‘. l\ ~ .n.. A -.“. , “f 2 -‘)’m o




ﬂ'\'
7.
-
- '-.
- - t o=
= .
.
.
e
"
H_-
5
)
=
-\ -
.
i.‘
«-_
b-.
..
. -
. e
A

B

-

<
2
J -
0.
R
.\-'
“' v '
'\J -
P .
l-.
.t -
s’ -
] T
Y &
oo -
O
II
-,
- .I<
/
-
o
e -
N
Vs, S
\ .. ‘.‘
L)
LY e
v
9
v
% (Y Ta

J':,-.r.f,r.-

PLANT # S
OPERATOR: Rpclc o/l

DATE : _7!11_____

WASTE MINIMIZATION PROGRAM
DATA SHEET

WASTE STREAM:  Uas-tiocrss o cwen— Siadee [Siase,

CHARACTERISTICS:

(ATTACH ANALYSIS IF AVAILABLE)

SOURCE/MANAGEMENT: 7, “wen= o= gc d iy oo Latbhy cood
oo G e _/* ot o LledeC  anzs 4o CECCS - S, T T
[ ~ o )J.ALV- ‘43:‘(/ ,’«f'C‘f ;;1 Kwﬁd/tlv;i\ ~s b e //"/Jp{
J[wagr' ,‘5;0/. Xl S e Cotr om A8, /,/2,[ ./7/4/7 o [ bhe iicleligd
Ja sl O ag S\LSTCJ’\ Nugry 5‘»/\111'7["& A bujld de T
.n—#w S'A#L et goen oL ";-J at CECON o2 i lamsen:,
i B oo Ciesed - WJ el - ,-1;.42. LD fw’/r/ Cr s
Sladze wrtn F qeny 29z T n 2y
- - i
GENERATION 1. RATE: 4 /9/¢.3 %Znsf%wwi (YST4rs coics
2. FREQUENCY: d

3. COST:_A90 [dgn ( Slugingy ((4730 ficr el b = (Eios

(uvr\/ = #, /Q/Da.’ (N—’*’"L- fearsooy =)
PROPOSED CHANGES: o -l L luddio o vy /&Y.
T N Pe TP ot g8 scor ai Tvield 2

—
firt . ry e J__& (Ta/es?)

RAW MATERIAL DATA 1. CHARACTERISTICS:
2. QUANTITY: T
3. COST:

NOTES:

AATRT I LTS LIRS I |

o

4' Ry ‘a ‘o P ’.r PG

oy ~ * "o ‘-. S . - - - - L] - Ll - » .. - * y
\i\ N -.',‘-u‘"n ) \ ~ ~. N T \'-\ e \' ." \“ N *..*. S SN AT I




1y : a2 i Bt R, tad " . Sl T T T Ty :";":'"."-.-;v-;T

3
.{"l’l'
» 2 R 1 X
5y

a atets
SRR PR Sy -

PLANT ¢ 73
OPERATOR: 7 .cr /|

o DATE :
: 2 1)i7

et
""x'.’n‘ i.

!
I ]
1

f 4
i

WASTE MINIMIZATION PROGRAM

SO DATA SHEET

A

S

S WASTE STREAM: (oolhine = .

\ : =

RO CHARACTERISTICS: 20 <M 2/ _atar ¢ cil
- - (ATTACH ANALYSIS IF AVAILABLE)

; -
\;} - SOURCE/MANAGEMENT: [ cocle  piirw. o e hiiore L cuo

NS e M LT oo L SOV P 7 0 S S £onee el
e, ‘i'l»f s fgv Ty rg el o0, Ao &8 Lon- € Teieg].
‘S " { / paRSs Sl(.r’ ™ (j fvxo/ _q__i AN A (o DT € e

G o

! — -_—

A “

i)

¥

w R
A

P MR

GENERATION 1. RATE: | SO0 &Z/,N,(L\ (ol [)wr e riz)
2. FREQUENCY. J 7

. 3. COST: hi%ml__' 3] sal torpor

o - PROPOSED CHANGES: [ LT N {0 f/p{,f 2=

9] ' LZMAQJ (st Do e y Y L9000 =00

S deawr ke U _jess s Ponl (o Adtiniel el
% = oC 5(,///~hrm i

Ll 2,7
L~ Ll AR

»

- L3
LT IES

g

& 4t N AR

e
¢

z RAW MATERIAL DATA 1. CHARACTERISTICS:

o 2. QUANTITY: L

o 3. COST: T L

O

., NOTE& 7 /Y g ,‘A‘,(“_; /r ;.—(’{ f - k&i-)\ F,S_,A ﬁ‘[’— ’_:l ( /’ZJ’"'W

f: ‘_-: ———— --g.ad_d_‘d,_‘,{;.{--w{_{\ﬁ--_a‘.___._---__ -

N —— _. B — S —

\;'1 STt V - -

>, S e e e ’

h 'i‘"i
»
L
A
I

@
N
&
N
A
\
[Vad
—
¢
—
oo
<
>
e
~
>
are
/
AN

N

A . \ 2 -
o " X LT
b .
o ~
ﬁ "? )
- , ) O
° -
S
e

\ '.**' .q. ~ “» YA
'y .-5-..*-..(‘? .n' ‘A"J\A.AI).A‘..A"-I. IR PRI PRSI,

LSRR L S L L .\\
A N
> a_.r \.r

-
L i\




.\..\\-.

S

J.fnce-r.r(

Ju-:{--

NN AN

-.-...\&

SRR A ATIPARARA

R

A%
o

-.'i.,:f\(?..;-

A i#:’\
.- 5 ~ \

-
o

AR
4 .* .I»l

»
noe

ol aﬁf_\_z\.,.-

L)

AR

ERCSANLNT

%



