WASTE MINIMIZATION OPPORTUNITY ASSESSMENT

A TRUCK ASSEMBLY PLANT

by

Science Applications International Corporation
McLean, Virginia 22102

EPA Contract No. 68-C8-0061, WA 2-05
SAIC Project No. 1-832-03-200-33

Project Officer

Mary Ann Curran
Poliution Prevention Research Branch
Risk Reduction Engineering Laboratory
Cincinnati, Ohio 45268

RISK REDUCTION ENGINEERING LABORATORY
OFFICE OF RESEARCH AND DEVELOPMENT
U.S. ENVIRONMENTAL PROTECTION AGENCY
CINCINNATI, OHIO 45268

EPA/600/2-91/038



DISCLAIMER

This report has been reviewed by the Risk Reduction Engineering Laboratory, U.S. Environmental
Protection Agency, and approved for publication. Approval does not signify that the contents necessarily
reflect the views and policies of the U.S. Environmental Protection Agency, nor does mention of trade names
or commercial products constitute endorsement or recommendation for use.



FOREWORD

Today's rapidly developing and changing technologies and industrial products and practices
frequently carry with them the increased generation of materials that, if improperly dealt with, can threaten
both public health and the environment. The U.S. Environmental Protection Agency is charged by Congress
with protecting the Nation's land, air, and water resources. Under a mandate of national environmental laws,
the agency strives to formulate and implement actions leading to a compatible balance between human
activities and the ability of natural systems to support and nurture life. These laws direct the EPA to perform
research to define our environmental problems, measure the impacts, and search for solutions.

The Risk Reduction Engineering Laboratory is responsible for planning, implementing, and managing
research, development, and demonstration programs to provide an authoritative, defensible engineering
basis in support of the policies, programs, and regulations of the EPA with respect to drinking water,
wastewater, pesticides, toxic substances, solid and hazardous wastes, and Superfund-related activities. This
publication is one of the products of that research and provides a vital communication link between the
researcher and the user community.

The Waste Minimization Branch of the Risk Reduction Engineering Laboratory has instituted the
Waste Reduction Assessment Program to identify, evaluate and demonstrate waste minimization
opportunities in industrial and commercial operations. This report is a waste minimization assessment of
a truck assembly plant.

E. Timothy Oppelt, Director
Risk Reduction Engineering Laboratory
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ABSTRACT

This report summarizes work conducted at a truck assembly plant under the U.S. Environmental
Protection Agency’s (EPA) Waste Reduction Assessment Program (WRAP) Program. This project was
funded by EPA and conducted in cooperation with the truck assembly plant.

The purposes of the WRAP Program are to identify new technologies and techniques tor reducing
wastes from industrial processes used by selected sites and to enhance the adoption of poliution
prevention/waste minimization through technology transfer. New techniques and technologies for reducing
waste generation are identified through waste minimization opportunity assessments and may be further
evaluated through joint research, development, and demonstration projects.

A waste minimization opportunity assessment was performed which identified areas for waste
reduction at a truck assembly plant. The study followed procedures in the EPA Waste Minimization
Opportunity Assessment Manual. Although the facility has made substantial progress to date, opportunities
were identified for further action. This report identifies potential options to achieve further waste minimization
progress.

A number of waste generating processes were initially screened. Detailed technical evaluations were
performed on wastes associated with degreasing of frame rails (chassis); spray painting; and phosphating
of miscellaneous parts (E-Coat). Options identified were as follows: Option 1 - Paint Solids Dewatering
and Water Recycle, Option 2 - Improve Transfer Efficiency, Option 3 — Procedural and Small-Equipment
Changes, Option 4 - Reduce Paint Mix Volume, Option 5 - Minimize Contamination of Degreasing Solvent,
Option 6 - lon Exchange Recycle of Rinse Waters and Option 7 - E-Coat Line Bath Maintenance. All were
evaluated during the feasibility analysis phase except for Option 3. The study concludes that the best
options appear to be Option 4, Option 5, and Optlon 2.
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SECTION 1

PROJECT OVERVIEW

PURPOSE

The purpose of this project was to develop waste minimization (WM) plans for a truck assembly
facility using the Environmental Protection Agency’s (EPA) Waste Minimization Opportunity Assessment
Manual (625/7-88/003). This manual provides a systematic planned procedure for identifying ways to
reduce or eliminate waste.

PROCEDURES

The project was Initiated with a survey of the facility. This survey was also used as a starting point
for applying the waste minimization assessment procedures. These procedures consist of four major steps
(Figure 1): 1) Planning and Organization — organization and goal setting; 2) Assessment - careful review
of a facility’s operations and wastestreams and the identification and screcning of potential options to
minimize waste; 3) Feasibility Analysis - evaluation of the technical and economic feasibility of the options
selected and subsequent ranking of options; and 4) Implementation - procurement, installation,
implementation, and evaluation. This project completed the first three steps of the procedures for various
manufacturing processes used at the facility.

The waste minimization opportunity assessment manual contains a set of 19 worksheets which are
designed to facilitate the WM assessment procedure. Table 1 lists the worksheets, according to the
particular phase of the program in which they are employed, and a brief description of the purpose of the
worksheets. A selected combination of Worksheets 1 through 16 were completed for the wastestreams
during this project and are contained in Appendices A, B and C.

The focus of the waste minimization procedures for this project was on spray painting, degreasing
and phosphating operations.

A waste minimization opportunity assessment was conducted at the truck assembly plant by an
assessment team composed of staff from the facility, EPA personnel, and EPA’s contractor, Science
Applications International Corporation (SAIC). The assessment phase of the project was initiated with a
two-day survey conducted by engineers from SAIC. The survey focused on the collection of process and
waste data and the identification of procedures for waste management. This time period was also used to
interview operators and to solicit waste minimization ideas through brain storming exercises. During the
survey, the assessment team completed many sections for Worksheets 2 through 11.

After completion of the survey, the SAIC team continued to collect data and information from the
facility through telephone contacts. This time period was also used to verify data and to resolve any
informational discrepancies. SAIC then completed the assessment and feasibility analysis phases of the WM
assessment (Worksheets 10 through 16).
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TABLE 1. LIST OF WASTE MINIMIZATION ASSESSMENT WORKSHEETS

Phase Number and Title Purpose/Remarks
1. Assessment Overview Summarizes the overall procedure.
Step 1 - 2. Program Organization Records key members in the WMA program task force
Planning and Organization and the WM assessment teams. Also records the
(Section 2) relevant organization.
3. Assessment Team Make-up Lists names of assessment team members as well as

duties. Includes a list of potential departments
to consider when selecting the teams.

Step 2 - 4. Site Description Lists background information about the facility,
Assessment Phase includinglocation, products and operations.
5. Personnel Records information about the personnel who work in

the area to be assessed.

6. Process Information This is a checklist of useful process informationto
look for before starting the assessment.

7. Input Materials Summary Records input material information for a specific
productionor process area. This includesname,
supplier, hazardous componentor properties, cost,
delivery and shelf-life information, and possible
substitutes.

8. Products Summary Identifies hazardous components, productionrate,
revenues, and other information about products.
9. Individual Wastestream Records source, hazard, generation rate, disposal
Characterization cost, and method of treatment or disposal for each
wastestream.

(continued)



TABLE 1. (Continued)

Phase

Number and Title

Purpose/Remarks

Step 2 -
Assessment Phase
(continued)

Step 3 -
Feasibility Analysis Phase

Step 4 -
Implementation

10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

Wastestream Summary

Option Generation

Option Description

Options Evaluation by
Weighted Sum Method

Technical Feasibility

Cost Information

Profitability Worksheet # 1
Payback Period

Profitability Worksheet #2
Cash Flow for NPV and IRR

Project Summary

Option Performance

Summarizes all of the information collected for each
wastestream. This sheet is also used to prioritize
wastestreams to assess.

Records options proposed during brainstormingor
nominal group technique sessions. Includes the
rationale for proposingeach option.

Describes and summarizes information about a

proposed option. Also notes approval of promising
options.

Used for screening options using the weighted sum
method.

Detailed checklist for performinga technical evaluation
of a WM option. This worksheetis divided into
sections for equipment-related options, personnel/
procedural-related options, and materials-related
options.

Detailed list of capital and operating cost information
for use in the economic evaluation of an option.

Based on the capital and operating cost information
developedfrom Worksheet 15, this worksheetis used
to calculate the payback period.

This worksheet is used to develop cash flows for

calculating net present value (NPV) or internal rate of
return (IRR).

Summarizes importanttasks to be performedduring
the implementationof an option. This includes
deliverable, responsible person, budget, and schedule.

Records material balance information for evaluating
the performance of an implementedoption.




ORGANIZATION OF REPORT

This report contains four sections and three appendices. Section 1 provides an overview of the
project. Section 2 describes the processes surveyed during this project, and the waste management
procedures employed at the facility. Section 3 presents the results of the assessment phase, including the
selection of WM options. Section 4 contains the results of the feasibility analysis phase, including
recommendations. Appendices A, B, and C present the WM worksheets completed for the facility. The
ptanning and organizational worksheets (2 and 3) are contained in Appendix A. The worksheets applicable
to the assessment phase (4 through 13) are presented in Appendix B. The feasibility analysis worksheets
(14, 15 and 16) are contained in Appendix C.



SECTION 2

SITE DESCRIPTION

GENERAL DESCRIPTION OF THE TRUCK ASSEMBLY PLANT
This section contains a description of the site selected for this waste minimization project.

Facilities and Operating Procedures

The facility produces trucks and specializes in custom paint colors and designs. This facility
assembles five different models. The production processes are primarily related to assembly and painting
while the majority of the components of the vehicles are manufactured at other sites.

Production is done on one main assembly line which begins with the chassis (frame rails) and ends
with a ready-to-start truck. Associated assembly /finishing procedures such as cab painting, door assembly,
phosphating of small parts, etc., are done on small assembly lines which incorporate their finished work into
the main assembly line. The assembly line is continuously moving and a tight schedule is required to
produce the specified nhumber of trucks in one 8-hour period.

Management and Personnel

The plant employs over 1,000 people. Production is primarily done on one shift.
PRODUCTION PROCESSES

The various manufacturing activities are located in a concentric manner around the main assembly
line. Atthe outer ring, raw materials are stored outside of the building near the basic fabrication processes
in which they are used. These processes in turn deliver parts to the assembly lines. The fabrication
processes include cab building, trimming and painting, chassis or frame production, machining, engine
preparation, and hydraulic /pneumatic line preparation (air piping). These lines feed the final assembly line.

The remainder of this section describes the praduction processes selected for this assessment.

Degreasing of Frame Rails (Chassls)

The Chassis is degreased in a booth just prior ta entering the chassis paint booth. Chiorinated
solvent is sprayed on using a hand held spray wand which enables workers to remove oil and grease from
hard to reach areas. Solvent is also wiped onto easily accessible portions of the chassis using rags dipped
into a bucket of solvent. The solvent along with the ail and grease drips off of the chassis or is blown off
and evaporates from the floor. The chassis then moves into the chassis paint booth. Figure 2 is a work
flow diagram of the degreasing operation.



Chassis Enters
Degreasing Booth

PENIICTSCEN

e

o AT T il et

e A A e s
I I o A NS T RN
e N A S N T e i a N e

2 L SR R R I R PR e D )

A e Ty G N R L L L

NERINITETNCRD

POCXN OO

OV WD T W W TR 0 S W D R T T e AR B A AT T M e S S S

T Y

W -~ -

Chassisis W
with um
Di in
Eolvenl

With
Brvemt

Chassis is

P
AN A s
.
,
-~ ~
'~
"
>SN
e
-
>
S
3 > o RIEIILIL LD o L Ve £
N )
ea ', N LIOIOEC
Pl uV-vV\IS\
T s
F g L NI
LA e Rl
g BN L N AR S S
A LIS ICINIOIE
ST
PR o P P B S
SO T C SR RO
IO LICIC I OICICIC IR I
' P a0
R A At N ae s A S s AT
L5084 ﬂlﬂlﬂ.ﬂ.hl aleinds
WA e S A AN A N S )
I N O NN N 3
L AL XA AL LTXILS
SRR

HlC

Figure 2. Work Flow Diagram—Chassis Degreasing



Prior 1o 1989, the solvent used in the degreasing operation was nonhazardous and no disposal
records were kept. Currently, the solvent used for chassis degreasing is formulated with 90 percent
1,1,1trichloroethane and 10 percent methylene chloride. Eary in 1989, the facility used 100 percent
1,1,1-trichloroethane. The switch in solvents was made for quality reasons.

Spray Painting

The facility has paint booths dedicated to the painting of cabs, chassis’, and for touch-up. The
touch-up booths were not included in this assessment. The other booths are semi-enclosed rooms with
downdraft water pit systems for capturing paint overspray.

The cab paint booths operate with painters working in each booth. Cabs are wheeled into the paint
booths on carts that are moved by the automatic mechanism in the floor. They are then painted with two
coats of paint. Cabs are automatically wheeled out of the booth and dried in a paint booth aven where the
temperature is controlled to protect the fiberglass and plastic.

The chassis paint booth operates with painters. The frame raits (chassis) are wheeled into the paint
booth. They are then painted on all sides. The chassis is then dried in a paint booth oven where the
temperature is controlled to protect the fiberglass and plastic.

Figure 3 is a work flow diagram of the spray painting process.

The facility converted from conventional solvent paints to high solid paints on all trucks in 1989. This
includes most primers and top coats for cabs and chassis paints. The decision to use high solids paints
was based on the need to meet standards tor volatile organic carbon (VOC) air emissions. The present
permit limits the plant to 154 tons of VOC emissions per year.

Most of the paints used at this facility are solvent-based plural (two component) systems (an
exception is the interior cab booth which uses a non-solvent paint). Single component solvent paints cannot
be used on most of the truck assemblies because of the high usage of plastics and fiberglass in fabrication
of the parts {mainly cabs). The single component paints, which are used widely in the automotive industry,
require greater application temperatures which can damage the fiberglass and plastic parts.

The facllity Is in the process of converting from the “hot potting” method of component mixing (i.e.,
the two paint components are premixed in the spray painting pot) to use of equipment which allows the
catalyst component to be injected and mixed at the gun during application. Paints mixed with the hot
potting method have a pot life of approximately 3 hours at 72°F. With the catalyst injection system the
paints have an indefinite lifespan. The leftover paint can therefore be used at a later time for touchup work.
At present, the chassis booth and two cab booths are using the injection mixing.

All spray painting equipment used at the facllity is the air assisted airless type. The guns in the
chassis booth have been converted to high volume-low pressure guns. They operate at approximately 11
psi. Locks have been placed on the air regulators to prevent operators from using a higher pressure. The
result of using lower pressures is a smaller quantity of paint overspray. The guns used in cab painting also
have been modified. The painting pressures were reduced from 60 psi to 40 psi by installing new air caps.
All paints are heated to reduce viscosity, which also allows for use of lower air pressures.
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Phosphating of Miscellaneous Parts (E-Coat)

An automated phosphating (conversion coating) process and electro-coat painting (E-Coat) is
employed for small and medium sized steel parts. This line consists of several processing and rinsing steps.
Parts are attached to an overhead conveyor belt with hooks. They are then positioned above the process
tanks by the operator who manually controls the movement of the conveyor belt. The tanks are then lifted
up to the parts to immerse them in solutions. The parts are immersed for several minutes and then the
tanks are lowered. Parts are allowed to drip over the tanks for several minutes and then are moved on to
the next process tank. After the last step (E-Coat) the conveyor moves the parts through a drying oven and
then returns the parts to the beginning of the line where the operator removes them and they are taken to
the assembly areas. Figure 4 is a work flow diagram of the phosphating process. Tank 1 is an initial
cleaning step which removes oil and grease and other surface contaminants from the parts. Cleaning
improves paint adheslon and corroslon protection. Tank 2 is a hot rinse. Tank 3 contains disodium
phosphate with titanium added as a surface activator. Tank 4 contains the zinc phosphating solution. A
fluoride based chemical is added to this solution to precipitate aluminum and prevent spoiling of the
phosphate bath. A pH adjustment chemical (phosphoric acid) is also added to tank 4. Tank 5 is an ambient
temperature rinse. Tank 6 is a nonchromium sealer. Tank 7 is a deionized water rinse. Tanks 8, 9, and 10
contain the E-coat solution.

WASTE GENERATION AND CHARACTERIZATION

The facility closely tracks the generation of wastes at Its facility. Waste data for the years 1987 to
1989 are shown in Table 2. The facility has seen a significant decrease in the overall volume of waste
generated and the associated disposal and transportation costs. The purpose of this project was to develop
waste minimization options that can further reduce the volume of waste generated. This project has focused
on the wastes generated during spray painting, degreasing (chassis) and phosphating (E-Coat) operations.

Table 2 lists eight industrial wastes generated at the plant, five of which are hazardous by EPA
standards.

The production processes and wastestreams were coded during the project to provide a means of
identification throughout the WM assessment. Table 3 provides a description of the code system.
Processes are coded 01 through 03. Wastestreams are coded A through H. Process codes are combined
with waste codes to identify specific wastestreams. The wastes selected for this assessment are listed in
Table 4 and described in the following subsections.

Degreasing of Frame Rails {Chassis) Wastes

The chassis is degreased in a booth prior to entering the chassis paint booth. A chlorinated solvent
is used because of the immediate drying action and VOC emissions. The solvent is both sprayed and wiped
on the chassis. The waste generated during degreasing comes from the wiping process. The rags are
dipped into a bucket of solvent and used to wipe down the chassis. When not in use, the rags are left
soaking in the solvent, which becomes contaminated with oil and grease from the dirty rags and is dumped
into a drum to await disposal. The dirty rags are sent to an industrial laundry (Simco) and are reused at the
facility.

Eariy in 1989, 100 % 1,1,1-trichloroethane was used as the degreasing solvent. During the course
of 1989 a switch to 90 % 1,1,1-trichloroethane/ 10 % methylene chloride solvent was made for quality
reasons. The switch to a combined solvent has increased the disposal cost by a factor of four, while the
quantity of waste solvent generated has increased by a factor of 1.4.

10
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TABLE 2. SUMMARY OF WASTE GENERATION AND DISPOSAL COSTS
AT THE TRUCK ASSEMBLY PLANT

1587 1988 1389'
Trucks Built 5845 7.721 8,630
Quantity of Industrial Waste Generated (lb)
Chassis Degreasing
Old Soivent (100% TCA)* NA NA 8,510
New Solvent (30% TCA)}* NA NA 11,700
Spray Painting Wastes
Waste Paint and Still Bottoms* 162,793 173,496 224,360
Detackified Paint Sludge 1,348,725 972,260 523,100
Pretreatment Sludge* 91,440 77.640 96,440
Heavy Drums* 31,600 8,440 o}
Undercoating® NA NA 3,775
Used Oil 24,920 29,450 37,635
Floor Dry & Pigs NR NR 8,620
Total 1,659,478 1,261,286 914,140
Normalized Quantity (Ib/truck)
Chassis Degreasing
Old Salvant {100% TCA}* NA NA 1.0
New Soivent (930% TCA)* NA NA 14
Spray Painting Wastes
Waste Paint and Still Bottoms* 27.9 25 26.0
Detackified Paint Sludge 230.7 125.9 60.6
Pretreatment Sludge* 15.6 10.1 11.2
Heavy Drums* 54 1.1 0.0
Undercoating* NA NA 0.4
Used Oil 43 38 44
Floor Dry & Pigs NR NR 10
Total 283.9 163.4 105.9
Disposal & Transportation Costs ($)
Chassis Degreasing
Old Sotvent (100% TCA)* NA NA $2,087
New Solvent (80% TCA)* NA NA $8,644
Spray Painting Wastes
Waste Paint and Still Bottoms* £81.103 $56.074 $14,552
Detackified Paint Sludge $37.166 $28,219 $16,647
Pretreatment Sludge* $11.279 $17,743 $12,338
Heavy Drums* $50.51 $11,430 $0
Undercoating® NA NA $2.879
Used Oil $1,430 $1,106 $168
Floor Dry & Pigs NR NR $8.644
Total Cost for industrial Wastes  $181,491 $114,573 $60,688
Total Cost of Hazardous Waste Only  $142,895 $85,247 $40,501
Normalized Cost ($/truck)
Chassis Degreasing
Old Soivent (100% TCA)* NA NA $0.24
New Solvent {90% TCA)* NA NA $1.00
Spray Painting Wastes
Waste Paint and Still Bottoms* $13.88 $7.26 $1.69
Detackified Paint Sludge $5.36 $3.65 $1.93
Pretreatment Sludge” $1.93 $2.30 $1.43
Heavy Orums* $8.64 $1.48 $0.00
Undercoaung* NA NA $0.33
Used Oil $0.24 $0.14 $0.02
Floor Dry & Pigs NR NR $0.39
Total Cost of all Industrial Wastes $31.05 $14.84 $7.03
Hazaroous Waste Cost $24.45 $11.04 $4.69

* Hazardous Wastes By EPA Standards.
' 1889 data are estimated.

NA - Not Applicable

NR - Not Reported

12



TABLE 3. PROCESS AND WASTESTREAM CODES

Process

Process Code

Spray Painting
Degreasing
Phosphating (E-Coat)

Waste Type

Waste Paint - Liquid

Waste Paint - Solid

Detackified Paint

Paint Booth Water

Degreasing Solvent

Rinse Waters

Spent Process Solutions (Cleaner, Activator and Sealer)
Phosphate Bath and Tank Bottoms

01
02
03

E

ITOMTMTMOO®™>
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TABLE 4. WASTE DISPOSAL PRACTICES AT THE FACILITY FOR SELECTED WASTES

Process

Wastestream (Code)

RCRA Regulatory
Classification

Disposal
Frequency

Disposal Practice

Spray Painting

Degreasing of
Frame Rails
(Chassis)

Phosphating of
Misc. Part (E-Coats)

Waste Paint - Liquid
(01-A)

Waste Paint - Solid
{(01-B)

Detackified Paint
{(01-C)

Paint Booth Water
(01-D)

Degreasing Solvent
(02-E)

Spent Process Solutions
(Cleaner, Activator &
Sealer) (03-G)

Rinse Waters
(03-F)

Phosphate Bath and
Tank Bottoms (03-H)

Flammable Waste UN1993
F003/F005

Flammable Waste UN1993
FO03/F005

None

None

F001/F002/D006/0007

None

None

None

90 Days

90 Days

4 to 6 Weeks

Daily

90 Days

2 Weeks

Daily

Annually

Fuel Blending at Cement
Kiln Facility

Incineration at Commercial
TSDF

Commercial TSDF

Onsite Pretreatment;
POTW*

Fuel Blending at Ecolotec-
A Division of Stout
Environmental

Onsite Pretreatment;
POTW*

Onsite Pretreatment;
POTW*

Commercial TSDF-Tricil
Environmental

* Onsite pretreatmentproduces a sludge which is sent to a hazardous waste landfill. The treated water is dischargedto a publicly
owned treatment works (POTW).



Spray Painting Wastes

The two major spray painting processes include the painting of cabs and frame rails (chassis). The
wastes generated during spray painting operations include: paint waste (liquid and solid), detackified paint,
and paint booth water. A description of each waste follows.

Paint wastes include: 1) unused spray paint (approximately one-third of total), and 2) still bottoms
from the distillation of cleanout solvent (approximately two-thirds of total). Paint is prepared dally in the
paint mix room, where colors are added, and then taken to the cab paint booths for use. Unused spray
paint is returned to the paint mix room and placed into drums to which 5 gal of ethyl alcohol was previously
added. The ethyl alcohol neutralizes the paint catalyst. The solution Is constantly agitated to prevent
soliditication of the paint solids. This material is shipped offsite to a fuel blending operation at a cost of $20
per drum. Previously, the unused spray paint was allowed to harden in the drum. This material was
incinerated at a cost of $450 per drum. This change in disposal practice is reflected in the annual costs of
disposal.

The still bottoms are generated from the operation of a recovery still. Wash solvent (Solvent 2506)
is used to clean out the paint guns and lines when switching from one paint color to another. The dirty
wash solvent is pumped to an onsite distillation unit to be distilled for reuse. Generally, 350 to 400 gal of
dirty solvent is distilled each day. This generates still bottoms at a rate of 1 to 2 drums per day. The
volume of waste solvent generated has decreased during the past several years. This is due primarily to
a change in the cleanout process. Previously the paint line was placed into the solvent container and
pumped through at 14 oz/min. With the new system, solvent is introduced at 60 psi and air is injected. The
air improves the efficiency of the cleanout process and reduces the volume of solvent required. From 1987
to 1989 the cost of disposal of paint wastes and still bottoms has decreased 82% (Table 2), although the
quantity of these wastes during that time period actually increased.

The detackified paint waste is the residual paint overspray which accumulates in the water reservoirs
of the downdraft water booths. The paint booths are equipped with water curtains to collect paint overspray.
Hydrocyclones are used at several of the booths to remove a portion of the paint solids each day. Each
hydrocyclone generates 1/4 to 1 drum of detackified paint waste (20% solids) each day. A portion of the
paint booth water (3,000 gal) is discharged daily to the onsite pretreatment system. Approximately every
4 to 6 weeks the detackified paint that has accumulated in the pits ot each paint booth is pumped to a tank
truck. These cleanouts generate a relatively wel (10% solids) paint sludge.

The water in the paint booth reservoirs Is treated chemically to cause the detackitication of the paint
and to improve the operation of the system. The chemical treatment includes: 1) pH contral (9.0 to 9.5),
2) addition of a cationic polymer and aluminum chioride to detackify the paint, 3) a foam controlling agent
containing mineral oil to prevent foam from reaching electrical connections at the system pumps, and 4) a
biocide to prevent the growth of bacteria which cause odors.

Phosphating of Miscellaneous Parts (E-Coat) Wastes

The E-Coat process generates wastes in the form of spent process solutions, contaminated rinse
waters and tank bottoms. Figure 5 illustrates the wastestreams generated and their disposal frequency for
the E-Coat process.
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Contaminated rinse waters from tanks 2, 5, and 7 are discharged continuously during use to the
pretreatment unit. Spent process solutions (Cleaner, Activator and Sealer) are drained and discharged to
pretreatment every two weeks. Annually, all of the tanks in the E-Coat line are cleaned. This is done by
pumping the tanks ta temporary storage and removing the tank bottoms to a tank truck. The phosphate
bath is hauled away with the tank bottoms during the annual cleaning.

Pretreatment sludge is generated by operation of the wastewater treatment system which treats
wastewater from the paint booths and the phosphating/E-coat line. The system is a ferric chloride/caustic
soda flocculation/precipitation process. Sludge from the clarification step is dewatered on a filter press to
approximately 35% solids. The sludge (FO19 RCRA waste) is sent to a hazardous waste landfill for disposal
in bulk shipments. The treatment system generates approximately 10 to 12 tons of sludge every 90 days.

WASTE MINIMIZATION

The processes selected for this assessment, along with their wastestreams are summarized in
Table 4. Current waste minimization techniques and waste disposal practices have enabled them to
decrease both the volume of wastes and costs of waste disposal (Table 2) for their facility. The present
methods of waste management used are presented in this section.

The quantities of wastes generated in 1989 for the spray painting, degreasing and phosphating
operations are listed in Table 5 along with their associated disposal costs. Where the facility was unable
to supply specific numbers, quantities were estimated on the basis of waste generation data collected during
this assessment. In general, this facility sends smaller quantities of hazardous waste off-site than many other
facilities with similar production levels. The waste disposal cost per truck produced in 1989 was
approximately $7.03 which is a significant reduction from the cost of $31.05 per truck in 1987.

This facility has made major strides in waste minimization over the past two years. These efforts
have focused on the following areas:

. Changes in paint formulation

. Changes in spray painting equipment

. implementing operator controls and training

. Changing painting system cleanup procedures and equipment

. Adding dewatering units to spray paint booths

. Improving paint booth reservoir chemistry for detackifying overspray
. Reducing waste paint generation by minimizing the volumes mixed.

The next section of this report will focus on ways that waste generation can be further reduced.
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TABLE 5. WASTES GENERATED IN 1983 FROM SPRAY PAINTING, DEGREASING
AND PHOSPHATING PROCESSES

Stream Annual Unit Cost Disposal
Wastestream Code Generation for Disposal Cost*
Waste Paint - Liquid 01-A 213,142 |b $.027/ib $5,821
(includes still bottoms
from distillation unit)
Waste Paint - Solid 01-B 11,218 Ib $.778 $8,731
Detackified Paint 01-C 523,000 Ib $.032/1b $16,647
Paint Booth Water 01-D $2.20/1,000 gal® $1,716
780,000 gal
Degreasing Solvent 02-E $0.53/1b $10,731
20,210 Ib
Rinse Waters 03-F $2.20/1,000 gal' $1,122
510,000 gal
Spent Process Solutions 03-G $2.20/1,000 gal* $96
(Cleaner, Activator 43,680 gal
and Sealer)
Phosphate Bath and 03-H $.24/gal $667
Tank Bottoms 2,780 gal
Total Disposal Cost
for Selected Wastes $45,531

* Disposal costs include, where applicable, the onsite chemical treatment costs,
transportation costs, and offsite treatment/disposal costs.

' These wastewaters are sent to the pretreatment system and then discharged to the
POTW. The pretreatment process also generates a sludge from the treatment of these
waters that is sent to a hazardous waste landfill.
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SECTION 3

SUMMARY OF ASSESSMENT PHASE

The assessment phase of the waste minimization procedure includes data collection, selection of
target areas, data review, and options generation and screening. The applicable worksheets are 4 through
13 (Appendix B). Table 6 lists the 8 wastestreams that were included in this assessment. The volume,
characteristics, raw material costs and applicable waste minimization options are shown for each
wastestream. The waste minimization options were developed jointly by the assessment team.

The WM screening process consists of a relative comparison of WM options using standard criteria
presented in the WM Assessment Manual. This screening exercise is presented on Worksheet 13 and the
results are summarized on Table 7. The criteria include various measures of waste minimization impacts
relating to safety, cost, ease of implementation, and other relevant factors. Scores for individual WM options
are determined by multiplying a weight factor, W, (1 to 10) for each criteria by a score (1 to 10) or measure
(termed R-value) for how well each WM option satisfies each criteria (Score = RxW). Then, the scores for
each WM option are summed over all criteria to produce a single score for each WM option. As indicated
In Table 7, the scores for the identified options range from 348 to 487.

The welghted values (W) for each criteria were based on the goals of the waste minimization
program. The measures for each option (R-value) were estimated by the assessment team. Where possible,
these estimates were quantified (e.g., costs) and converted to R-values. For other measures, which could
not be quantified, the R-values were estimated by the assessment team members through data review and
discussion.

The result of the assessment phase was the selection of seven waste minimization options for turther
evaluation in the feasibility analysis phase (Section 4).

This section contains general descriptions of waste minimization technologies that are applicable
to most truck assembly facilities. It also contains a description of the specific waste minimization options
that were identified and evaluated during the assessment phase.

WASTE MINIMIZATION OPTIONS

The option generation step of the project (Worksheet 11) identified seven options that were
considered ta be potentially applicable. Options 1 and 6 relate to the use of water conservation measures
with respect to paint booth water and rinse waters. Options 2 through 4 involve the reduction of waste paint
generation using specialized equipment and monitoring procedures. Option 5 involves the reduction of
waste solvent by avoiding contamination of fresh solvent. Option 7 involves the recycling of process
solutions. Each of the seven options is briefly described in this section.
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TABLE 6. SUMMARY OF WASTE MINIMIZATION ASSESSMENT PHASE

Annual Waste

Value of input

Process/Wastestream Name/ID Quantity Materials, $/yr. WM Options
Spray Painting/Waste Paint - Liquid/01-A 213,142 b $929,360 2,34
Spray Painting/Waste Paint - Solid/01-B 12,280 Ib $58,897 2,3, 4
Spray Painting/Detackified Paint/01-C 523,100 Ib $125,444 1,2
Spray Painting/Paint Booth Water/01-D 780,000 gat $939 1,2
Degreasing/Degreasing Solvent/02-E 20,210 1b $12,116 5
Phosphating/Rinse Waters/03-F 510,000 gal $614 6
Spent Process Solutions {Cleaner, Activator 43,680 gal $6383 7
and Sealer)/03-G
Phosphating/Phosphate Bath and Tank 2,780 gal $2,333 -
Bottoms/03-H

TABLE 7. SUMMARY OF WASTE MINIMIZATION OPTIONS

Applicable WM Option

Waste Minimization Option Waste Option Wastestreams Screening Score
Belt Filter 1 01-C, 01-D 348
Transfer Efficiency 2 01-C, 01-D 423
Procedural/Small Equipment Changes 3 01-A, 01-B 377
Reduce Paint Mix Volumes 4 01-A, 01-B 462
Maintain Solvent Segregation 5 02-E 487
lon Exchange/Recycle of Rinse Waters 6 03-F 387
E-Coat Line - Bath Maintenance 7 03-G 373
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Option 1 - Paint Solids Dewatering and Water Recycle

Detackified paint that has built-up in the paint booth reservoirs over a period of four to six weeks
is pumped directly to a tank truck and hauled to a disposal site. The detackified paint has a high water
content (up to 95%) which increases disposal costs that are based solely on volume. The dewatering of
this detackified paint can significantly reduce the cost of disposal by reducing the volume of waste sent to
disposal. Further, recycling of the booth water will reduce water usage and extend the period betwesn
required draining and cleaning of the booths, thus reducing production downtime and booth chemical
usage.

The dewatering process can be accomplished with the use of a belt filter (see Appendix C for cost
information). The belt filter is an automatic gravity filtration system that typically uses a disposable fabric
as the filter media. The detackified paint will be pumped from the paint boath to the belt filter. The fabric
media filters out the paint solids and other debris while the water passing through is recycled to the paint
booth reservoir. The detackified paint is rolled off of the filter into a drum to awalt disposal.

Belt filters are available with different filter areas to obtain the desired flow rate. Fabric media is
chosen according to the type of filtration desired.

Qption 2 - Improve Transfer Efficiengy

Transfer efficiency refers to the percentage of paint that leaves the paint gun and is actually
deposited on the part’s surface. A higher transfer efficiency means more paint is reaching the finished part.
Two types of spray painting equipment that have high transfer efficiencies are high volume-ow pressure
(HVLP) (up to 90% efficiency) and electrostatic (up to 75% efficiency). The facility currently uses HVLP in
their chassis paint booth (11 psi) and have obtained a transter efficiency of approximately 50%. The cab
painting equipment is air assisted airless. Previously, it was operated at 60 psi. By modifying the air caps,
the facility has reduced operating pressure to 40 psi and have achieved improved transfer efficiency. It Is
unclear whether further increases in efficiency are technically feasible for cab painting. it may, however, be
possible to further increase chassis painting efficiency by installing electrostatic spray painting. The facility
has done some preliminary tests at the plant with electrostatic spray painting and achieved positive results.
This change was therefore evaluated under this option. An improved transfer efficiency would decrease raw
material costs, decrease the volume of paint solids resulting from overspray, decrease paint booth
maintenance, and reduce VOC emissions.

Option 3 - Procedural and Small-Equipment Changes

The facllity is currently investigating a variety of procedural and smali-equipment changes which will
improve their waste minimization efforts for the spray painting operations. The following is a discussion of
each change.

Shipping Unused Paint With the Finished Truck--

Small volumes (<1 gal) of unused paint are generated from the cab painting operation. Many of
the cabs are custom painted and the unused paint is usually not immediately reusable and therefore is
discarded. This change involves packaging the unused paint in a suitable container and shipping it with the
truck for later use by the customer for needed touch-ups. Before implementation, regulatory constraints
governing this option will be evaluated.
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Adjusting the Production Schedules to Reduce Color Changes--

After painting each truck cab, the painting system must be cleaned out unless the same color is
used for the subsequent truck. At present, some consideration is given to the painting sequence when the
overall proeduction schedule is developed. However, some improvement is still possible. This change
involves giving greater consideration to the painting sequence. This change is considered valid since the
waste generation rate from painting Is so closely tied to the number of clean-outs. Further, this is the only
process whose waste generation rate is related to the production sequence.

Installation of Control and Monitoring Devices and Alarms on Painting Systems--

The transfer efficiencies of the spray painting operations are operator dependent and are partly
related to the air pressures used. High pressures generally reduce the transfer efficiency and therefore
increase waste generation. Operators of spray painting equipment often use higher than necessary air
pressures because the higher pressures reduce painting time. This change involves the use of: 1) controls
on the painting system to reduce the maximum air pressure level, 2) digital displays of the air pressure being
used which are visible by the foremen, and 3) high pressure alarms. These equipment changes will provide
greater control over the painting operation.

Another device that could be used is a microprocessor control for paint flow. These devices ciosely
control the flow rate of paint and can be expected to increase transfer efficiency.

One alternative to these changes is the use of robot painting systems. Such systems are used
extensively by automobile manufacturers. However, their application is questionable because of the lower
production rate and the wide range of cab designs. Also robot systems are relatively expensive and their
use cannot be economically Justified by the savings from potential waste generation.

Painting Details Over Background Colors--

Many of the trucks produced are custom painted. The painting designs often include details such
as stripes. Currently, when stripes are ordered, the cab is entirely painted with the color of the stripe. The
stripe is then masked and the cab is repainted with the general or “background” color. This procedure
is used because it requires less masking, which is labor intensive.

Changing this procedure by reversing the sequence would significantly reduce the volume of paint
sprayed and therefore the waste produced by overspray. The higher masking costs may be justified when
considering both the raw materlal costs for paint and the disposal costs for related wastes.

Option 4 - Reduce Paint Mix Volume

Paints for cab painting are custom mixed using an automated device in the paint mix room and
given to the painters prior to the painting of each cab. The volume of paint mixed is recorded in a computer
data base by the operator in the paint mix rocom. The volume of paint mixed depends on: 1) the truck
models which vary in painted area, and 2) the type of paint, since coverage varies between paints. After
painting is completed, the painters return the unused paint to the mix room where it is discharged into
drums. The unused volume is recorded in the data base. A review of the data base indicates that the
average unused portion of paint can be reduced.

Option 4 involves more extensive use of the painting data base to reduce paint mix volumes and
resultant waste paint volumes. This can be accomplished by using the computer software to generate
statistical analyses of paint mix and waste volumes for different truck models and paint types.

Implementation of this option is expected to reduce raw material costs (paint) and waste disposal
costs (unused paint).
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Option 5 - Minimize Contamination of Degreasing Solvent

This option involves a minor equipment and a pracedural change to prevent the contamination of
solvent during the wiping process used to degrease frame rails (chassis). Currently, operators use solvent
soaked rags which are rinsed and stored in the solvent container (bucket). When the solvent in the bucket
becomes overly contaminated with oil, grease, and dirt, it is discarded into a drum to await disposal.

To reduce the volume of saolvent discarded, the solvent bucket should be eliminated. The bucket
should be replaced with a container that delivers a volume of solvent by hand pumping and has a secure
lid to prevent the operators from rinsing rags in the fresh solvent. Once used, the rags should be wrung-out
over a waste solvent container and fresh solvent would then be pumped onto the rag.

This option may require that the rags are changed more frequently, because the rinsing step
currently used would no longer be available. These rags are currently recycled through an industrial laundry,
and therefore additional wastes are not expected from this practice.

Option 6 - lon Exchange with Recycle of Rinse Waters

The zinc phosphate/E-Coat line consists of several processing and rinsing steps. There are three
rinse tanks: one hot rinse, one ambient temperature rinse, and one distilled water (D! water) rinse. The
rinse tanks are fed on a continuous basis and discharged to a sewer line that conveys the wastewater to
the pretreatment system. At the pretreatment system, the wastewater is combined with paint booth water
and is chemically treated. The resultant sludge is considered a listed hazardous waste (FO19 - waste water
treatment sludge from chemical conversion coating) by the State regulatory agency. Spent chemicals from
the phosphate line are also discharged to the pretreatment system, with the exception of the phosphate
solution which is hauled to disposal.

This option involves the use of an ion exchange (anion and cation columns) recycle system. The
rinse waters discharged to the sewer would be treated by the system and recycied to the phosphating line
on a continuous basis.

The system would reduce water use by recycling. The system may also reduce the volume of
sludge generated by the pretreatment system. The pretreatment process currently includes the use of ferric
chloride in the flocculation/precipitation system. Ferric chloride is occasionally used in systems where metal
complexes are present as a resuit of phosphating chemicals. It is also applicable to oily wastes such as
those discharged from paint booth reservoirs. Use of the ferric chlaride results in high studge volumes since
the iron is precipitated as hydroxide. The ion exchange system may reduce the use af ferric chloride by
1) breaking the phosphate complex and 2) by reducing the hydraulic loading of the pretreatment system.
The heavy metals, such as zinc, will be retained on the cation column and the anions such as phosphate,
will be retained on the anion column. The regenerant from the cation column will contain regulated metals
and would require pretreatment before discharge. The regenerant from the anion column may not contain
any regulated poliutants and it may be possible to discharge it following simple neutralization, thus
eliminating it from the treatment process.

Prior to implementing this option, the facility should conduct treatability tests to select the optimal
ion exchange resins and to determine its impact on the ferric chloride requirements.
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Option 7 - E-Coat Line Bath Maintenance

The process solutions contained in tanks 1 (cleaner), 3 (surface activator), and 6 (non-chromium
sealer) are discarded approximately every two weeks and reformulated with fresh chemicals. The discarded
solutions are drained to the treatment system. Concentrated wastewaters such as these can be expected
to require a significant volume of chemical reagents for treatment and resuit in high sludge volumes. This
option involves the use of filtration devices to remove undissolved contaminants and maintain the solution
in working condition for an extended time period.

24



SECTION 4

FEASIBILITY ANALYSIS RESULTS

SUMMARY OF FEASIBILITY ANALYSIS PHASE

The purpose of the feasibility analysis phase is to prepare a technical and economic evaluation of
the WM options and to select options for implementation.

The technical feasibility evaluation initially determines the nature of the WM options, either
equipment-related, personnel/procedure-related, or materials-related. For each of the three types of WM
aptions, specific information and data are required. For equipment-related options, the information
requirements relate to the state of the technology, availability of equipment, performance specifications,
testing, space and utilities, production effects, and training. For personnel/ procedure-related aptions the
required information relates to training and operating instruction changes. For materials-related options, the
required information relates to production impacts, storage and handling, training and testing.

The WM options evaluated during this project include five equipment-related options, one
personnel /procedure-related option, and one materials-related option. The technical evaluation for each
option is detailed on Worksheet 14.

The economic feasibility evaluation includes a cost analysis of both capital and operating costs.
Capital costs include equipment, materials, utility connections, site preparation, installation, engineering,
start-up, and training.

The operating costs include increases and decreases (cost savings) of utilities, disposal fees, raw
materials, labor, and revenues from recovered products. insurance and liabilities costs were not included
in the operating cost calculation, since these costs were undetermined during the project. Also, onsite
handling costs which are usually very significant were not included. Therefore, the projected savings that
were calculated during this project, understate the actual potential savings.

RECOMMENDATIONS

The technical and economic resuits of the feasibility analysis phase are summarized in Table 8. This
table indicates for each option, the total capital investment, the net operating cost savings and the payback
period (total capital investment/net operating cost savings).

To turther evaluate the relative benefits of each option, the options have been ranked (1 for the best
to 7 for the worst) with respect to the net operating cost savings and the payback periocd. These rankings
were then summed for each option and compared among all options and a final ranking was determined
(1 for the best to 7 for the worst). These comparisons are shown in the final column in Table 8. Using these
two criteria heavily weights the evaluation in terms of annual cost savings since both criteria contain annual
costs factors. Other techniques for comparing options may also be valid. Worksheet 17 (Appendix C) is
an alternative method, which calculates profitability based on cash flow.
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TABLE 8. SUMMARY OF WASTE MINIMIZATION FEASIBILITY ANALYSIS PHASE

Process & Wastestream

Waste
Minimization
Option

Nature of WM Option

Net Op.
Capltal Cost Payback
Invest- Savings Period

ment ($) ($/yr) (yr)

Rank Low
to High
(1-6)

Spray painting:
Waste paint (01-A, 01-B)

Detackified paint (01-C)

Paint booth water (01-D)

Degreasing of frame rails
(Chassis):
Degreasing solvent (02E)

Phosphating of misc. parts
(E-Coat)
Rinse waters (03F)
Spent process solutions
(cleaner, activator and
sealer)(03-G)

N =N =W

Improve transfer efficiency
Procedural/small-equip.
Reduce paint mix volumes
Paint solids dewatering
Improve transfer efficlency
Paint solids dewatering
Improve transfer efficiency

Minimize solvent
contamination

lon exchange recycle
Bath maintenance

27,456 152,698 0.2
Unk.* Unk.* Unk.*
2,725 26,315 0.1
11,151 14,998 0.7
466 17,219 <0.1
45,500 19,311 24
13,200 3,332 4.0

oH

The investment and projected savings for the procedural/small-equipment changes (Option 3) were not determined during the feasibility analysis phase. However, the

majority of minimization techniques which make up this option are expected to be implemented by the facility.



The relative comparison used in this study indicates that the best options appear to be: Option
4-reducing paint mix volumes through closer control, Option 5-minimizing solvent contamination by using
a different working container and procedures and Option 2-improving transfer efficiency by installing
electrostatic painting in the chassis booth. Two options ranked with moderately good scores: Option
1—-dewatering paint solids and recycling the booth waters and chemicals and Option 6-using ion exchange
to recycle the phosphate/E-coat rinse waters. Option 7-bath maintenance on the phosphate/E-coat line
ranked last; however, it is still within a reasonable range. Option 3—procedural and small equipment changes
for painting was not evaluated during the feasibility analysis phase because the costs and savings could not
be projected at this time. The Option 3 waste minimization techniques however appear to be technically
and economically viable.

Some testing is needed before implementation of several of the options. For Option 1, testing
should focus on determining if recycle can significantly reduce booth chemical use. A conservative
assumption was made during the analysis that a 10% reduction is possible. For Option 2, the facility should
contact electrostatic paint equipment suppliers and request an on-site demonstration. For Option 6, bench
scale testing and possibly pilot scale testing is needed to determine the most suitable ion exchange resins.
Testing is also needed to evaluate the impact of recycle on the current pretreatment process since a
significant portion of the savings projected for this option relate to a reduction of treatment reagent use and
sludge generation. Bath maintenance (Option 7) can be evaluated using simple cartridge filtration devices
to remove solids from one of the process tanks (e.g., tank 1).
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Appendix A

Planning and Organizational Phase
Worksheet 2
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Appendix B

Assessment Phase
Worksheets 4 to 13
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WORKSHEET

< EPA
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Piant: Assembly Plant
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Stete/Zip

Telisphone:
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Trucks
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3713
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Dperations:

Spray painting of truck cebs end frame roflg
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Product or:
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.
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SHEET 1 OF 1

3

PAGE
OF 3

"3 | |siTE DESCRIPTION | ¥ EPA

Firm:

Plant: Assembly Plant

Depertmant: Production

Area: Point
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Telephone:
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Trucks
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Product or:
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“IRM PREPAREC BY
SAIC WASTE MINIMIZATION ASSESSMENT S. Romar
SITE CHECKEC BY
G Cushnte
{OATE-INITIAL |DATE-REVISED |PRoJ. NO. PAGE
£2/09/90 03/09/90 1-832-03-9£2-02 SHEET 1 OF 1 OF 8
WORKSHEET 0
7 EPA
pescription (1)
Attribute Stream No. Stream No. Stream No.
tacifio- ')Miicl‘!er £o3m Lentret
1 Name/ID Betz Detac 821 Betz Detac 942 Betz Foam Trc! 2544
2 goyrce/Supplier Bet2 Metchem Betz Metchem jBetz Metchem
3 va N/A N/A
4 IN/A N/A N/A
S In/A N/ A N/A
Potassiu™ hyd oxide/soliw™ Atuminum Chierhydroxios
€ cComponent/Attribute of Concern et sminum Calerhyarox Mineral Q11
7 Annual Consumption Rate N/A N/A N/A
8 Overall 19,425 * 47,160 = 7,600 *
9 Component(s) of Concern N/A N/A N/A
10 N/A N/A WN/A
1 1 pyrchase Price, $ per §.46/* $1.32/= $1.14/%
12gyerall Annua! Cost $8,536.00 $62,251.0C $8,664.00
13 N/A N/A N/A
14pelivery Mode (2) Shuttie Tark Shuttle Tark Truck
135hip. Container Size & Type (3) Tank Tank 55 gal arum
185torage Mode (4) Outdoor Cutgoor Wwerehcus
17Transter Mode (5) Pump Pump Ton-1cader
18gmpty Contatner Disp./Mangt. (6) Returr to supplier Return 10 supplter Sclg for reuse
19gnelf Life 6 months © months 6 montns
20gyppl1ar Would N/A N/A N/A
21 accecpt Expired Material (Y/N) Y Y M
22 accept Shipping Containers (Y/N) Y v N
23 Revise Expiration Date (Y/N) Y Y ¥
24 acceptable Substitute(s), 1f any N/A jrra N/A
25 atternate Supplier(s) N/A Jnea N/A

oo N—
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Stream numbers should correspond to those used on process flow diagrams.
e.g., pipeline, tank car, 100bbl. tank truck, truck, etc.
e.q., 55 gal. drum, 100 1b. paper bag, tank, etc.

e.g., outdoor, warehouse, underground, aboveground, etc.

e.g., pump, Torklift, pneumatic transport, conveyor, etc.

e.g., crush and landfill, clean and recycle, return to supplier, etc.



http:8,664.00
http:62.251.0C
http:8,936.00

IFirRM

PREPARED BY

SAIC WASTE MINIMIZATION ASSESSMENT |S. Roman
SITE CHECKED BY
G _Cushnie
Sro5/00 - Jomiazran o 1o832.03-942-02 swEET10F 1 [, oitg
WORKSHEET TNPUT MATERIALS e
©_ SUMMARY \Y 4 EPA
Dsscription (1)
Attribute Stream No. Streem No. Stream No.
£ N ntrol Paint wm’\tﬁﬂ’
Neme/1D IBatz Slimictde C-31 Jimren polyuretnene Ensmel fSglvant 2506
2 sourca/Supplier |Bstz Hetchem f"ﬁ‘,“"’"“"""““"“' Chemcantral
3 N/A N/A IN/A
L] N/A N/A N/A
S 443 N/A N/A
6 Component/Atiribute of CONCOTR  |remcrsnsmimiene Methyl Ethy) Ketone [7ole acatone/iorme: buty:
7 Annual Consumption Rate N/A N/A N/A
8 Overall 160 # 42.000 gal. 73,705 gel.
9 Component(s) of Concern N/A N/A N/A
10 N/A K/A IN/A
t tpyurchase Price, $ per $6.60/ $40/ga! $1.61/ge!
[2geerel! Annuel Cost $1,056.00 $1,680,000 $36.254
13 IN/A N/A N/a
{4pglivery Mode (2) Truck Truck Tank Truck
15sh1p. Contetner Size & Type (3) 5 get. pail :;g" arums. 5 067 beii 1 85 [N/A
16gtorage Moda (4) werehouse warshouss ADOVe-Groand Storsge tonk
17Trensfer Mode (5) {Hend carried IBy hend or ton-lpeder JPump
10empty Contsinar Diap./Mangt. (6) Crush and landril} Setd for reusy or crush & Landfilf g asycle
195he1t Lite 6 months 6 months N/A
205uppi1er would: N/A N/A N/A
21 accacpt Expirad Moterial (V/N) ]N/“ N/a
22 accept Shipping Contetnsre (v/N) [N I N/a
23 Revise Expiration Date {V/N) Y | I N/A
24acceplable Substitute(s), it eny  [N/A | N/A
25a1ternate Suppiier(s) N/A Jnva N/a

SRR vt
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Stream numbers ehould correspond to those used on process fiow diegrems.
e.g.. pipeline, tank car, 100bb). tank truck, truck,

5SS gal. drum. 100 1b. paper bea. tank. etc.
e.p.. outdoor, warehouse, underground, aboveground,
8.9., pump, forkﬁﬂ, pneumatic transport, convayor,
e.g.. crush and landfill, clsen and racycis, return to supplier,



http:1,056.00

IrirM PREPARED BY
SAIC WASTE MINIMIZATION ASSEESMENT {5 Romen
SITE fcueckep By
G Cushnie
Saror00 - foaasres o |1-832:03-042-02 seeT1or |5 PoPE,
WORKSHEET INFUT MATERIAL s’EPA
1 Description (1)
Attributs aztr;am No. Strsem No. Strasm No.
! Neme/ID city water
2 gourcs/Supplier
3 'N/A
4 N/A
5 N/A
6 Component/Attribute of Concern pH 10
7 Annus! Consumption Rste 120,000 gal./month
B Dveral) 1,440,000 gal.
9 componsnt(s) of Concern A
10 In/A
! Tpyrchoss Price, $ per 3.90/100 1t3
! 2gverell _Annusl Cost '$1,730.00
13 N/A
14petivary Mods (2) Pipeitne
t5gnip. Contetner Sizs & Typs (3) JN/A
16storege Mode (4) N/A
17Trensfer Hods (5) Pipeline
18gmpty Conteinsr Disp./Mangt. (6) JN/A
195ne11 Life {N/A
20gyppiier Would, N/A
21 aAccecpt Expireg Matarte) (v/N)  JN/A
22 accept Shipping Contetners (v/N) IN/A
23  gpevies Expirstion Dets (Y/N) N/A
24cceptable Substitute(s), 17 eny  JN/A
25A1ternete Supplier(e) IN/A

DU AW N
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Strsem numbars should corrsspond to those used on procsss flow disgrems.
8.g., pipsiine, tonk cor, 100bbl. tonk truck, truck,
e.0.. 55 asl. drum. 100 1b. poper bea. tank. etc.

8.g., outdoor, warshouse, underground, sboveground,
®.g0., pump, forklift, pneumstic transport, conveyor,
».g., crush ond tondfill, cleon ond recycls, return to supplier,




TIRM PREPARED BY
SAIC WASTE MINIMIZATION ASSESSMENT ]S, Romar
SITE CHECKECD BY
5 Cushate

DATE-INITIAL |DATE-REVISED [PROJ. NO. PAGE
02/09/90 £3/09/90 1-832-03-942-02 SHEET1OF 1 | ;4 "o g

WORKSHEET TNPUT MATERIALS o EP

- SUMMARY A\ Y4 A
scription (1)
Attribute Stream No. Stream No. Stream No.
i T Z1poner Drecinitate
1 Name/ID Betz kleen 128 Betz solv. - 101 Betz HPC 80
2 Source/Supplier Betz Metchem Betz Metchem Betz Metchem
3 N/A N/A N/A
4 IN/A N/A N/A
S N/A N/A N/A
Sodium cartonate et asodium Alkoxyisied faily ) B

6 Component/Attribute of Concern oorasnceoste it Ammonium; Tiuoride
7 Annual Consumption Rate N/A N/A N/A
8 Overall 1,34C * 92C * 430 =
8 Component(s) of Concern N/A N/A N/A
1o N/7A N/A N/A
} lpurchase Price, $ per $1.16/* $151/* $264/°
1 2°vera” Annual Cost $1,565.00 $1,389.CC $:.,25400
13 N/A N/A N/A
‘4De”v!ry Mode (2) Truck Truck Yruck

15ship. Contatner Size & Type (3)

Fiber conta:rer

55 gal. grum

5% qal. ¢rum

16storage Mode (4}

incoor

irdoor

ingocr

17Transfer Mode (5)

By hand

Pump

Pump

18Empty Contatner Disp./Mangt. (6)

Crysh and lanc!il}

Scld for reuse

Soic for reyse

19gnhelf Life £ months 6 menths 6 months
2°Supplier would N/A N/A N/A

21 accecpt Expired Material (Y/N) Y Y

22 accept Shipping Containers (Y/N) N N N

23 pevise Expiration Date (Y/N) Y v Y

24 acceptable Substitute(s), 1T any N A N/A N/A

25 alternate Supplier(s) N A jnva N/A

OV e N~
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Stream numbers should correspond to those used on process flow diagrams.
e.g., pipeline, tank car, 100bbl. tank truck, truck, etc.
e.n., S5 gal. drum, 100 1b. paper baq, tank, etc.

e.g., outdoor, warehouse, underground, aboveground, etc.
e.g., bump, forklift, pneumatic transport, conveyor, etc.
e.g., crush and landfill, clean and recycie, return to supplier, etc.


http:1,595.00
http:dNPlJJ.MA

FIRM PREPARED BY
SAIC WASTE MINIMIZATION ASSESSHMENT S. Remean
S TE
SITE CHECKED BY
eamamm— G Cushnie
DATE-INITIAL JDATE~-REVISED JPRO.. NO. PAGE
02/09/6C 03/99/90 1-832-03-942-02 SHEET1OF 1 |= "of g
WORKSHEET ~ _INPUT MATERIALS [ 9 ) EP
o D SUMMARY: \ v’/ A
Description (1)
Attribute Stream No. Stream No. Stream No.
Zinc arocrhatine jeetmon?t Conyercian Cca'?"ﬂ_
1 Name/iD Betz permatrcat 4CC  |Betz HPC 6C 8etz chemseal 76C
2 Source/Supplier Betz Metchem Betz Metchem Betz Metchem
3 N/A N/A N/A
4 N/A N/A N/A
5 N/A N/A N/A
,~em N " N Prosproric
6 Component/Attribute of Concern Phespheric acid Seg:ium hycroxice 2010/ Ton0eINANS tam ine
7 Annua Consumption Rate A N/A N/A
8 Overall 675 * o= 1,440 #
9 Component(s) of Concern N/A N/A N/A
10 N/A N/A IN/A
1 1purchase Price, $ per stz $.60/* $1.15/%
12gverall Annual Cost $7CC00 $C.0C $1,656.00
13 N/A IN/A N/A
,409“VQFY Mode (2) Truck Truck Truck
1Sship. Container Size & Type (3) S5 gai. drum 55 gat grum 55 @2’ orum
165torage Mode (4) indcer incoor ingoor
17 Transter Mode (5) PuTp pump Pumy

18gmpty Container Disp./Mangt. (6)

Sold for reuse

Solc for reuse

Sold for reuse

25 aAlternate Supplier(s)

198helf Life 6 months 6 menths 6 months
20s,ppiier Would N/A N/A N/A
21 accecpt Expired Material (Y/N) Y Y
22 accept Shipping Containers (Y/N) N N N
23 pevise Expiration Date (Y/N) Y Y v
24acceptable Substitutels), !f any N/A jha /A

N/A N/A N/A

e.g., pipeline, tank car, 100bbl. tank
. e.q., 55 qal. drum, 100 1b. paper baq,

N Al N~

truck, truck, etc.
tank, etc.
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. Stream numbers should correspond to those used on process flow diagrams.

. e.g., outdoor, warehouse, underground, aboveground, etc.
. e.g., pump, forklift, pneumatic transport, conveyor, etc.
. €.g.,, crush and 1andfil], clean and recycle, return to supplier, etc.



http:Soa:1.rr

fripm PREPARED BY
SAIC WASTE MINIMIZATION ASSESSMENT S _Rcman
SITE CHECKED BY
G _Cushnie
DATE~INITIAL |DATE-REVISZD JPROJ. NC. PAGE
02/09/$0 03/06/90 ©-832-03-942-C2 SHEET1OF1 f¢g o g
WORKSHEET TNPUT MATERTALS. £ E P _
SUMMARY-- \ Y 4 A
Descriptior (1)
Attribute Stream No. Stream No. Stream No.
Conversicn coatine 24 actysement Qarreetcn irninisc-
! Name/ID Betz Actiprer 70C Betz HPC 18 Betz Permatreat 650
2 Source/Supplier Betz Metchem Betz Metchem Betz Metchem:
3 N/A N/A N/A
q N/A N/A N/A
S N/A N/A N/A
6 Component/Attribute of Concern 2iscdium phosphate Proscheric Acic Socium N:trite
7 Annual Consumption Rate NIA N/A N/A
8 overall 503 * 360 « 565 *
9 Component(s) of Concern N/A N/A | A
10 N/A In/a In/a
I purchase Price, $ per $338/* 3113/ $.60/*
120verall Annual Cost $1,690.00 $407.0C $355.00
13 In/A N/A N/ A
14pelivery Mode (2) Truck Truck Truck
138hip. Container Stze & Type (3) IFiber centainer S5 gal. crum 55 gat. grum
i6storage Mode (4) Ingoor indoor ingdoor
17 Transrer Mode (5) jey hand pPump Pump

'8Empty Contalner Disp./Mangt. (6)

Crush anc ang’iit

Solc for reuse

Solc for reuse

19¢helf Life 6 months 6 months 6 months
20gypplier would ; | ST N/A NTA

21 accecpt Expired Matertal (Y/N) v Y

22 accept Shipping Containers (Y/N) N N N

23 Revise Expiration Date (Y/N) v Y

24acceptable Substitute(s), 1f any | N/A N/A

25 atternate Suppitar(s) IN/A N/A N/A

QU RUN

. e.g., pump, forklift, pneumatic

transport, conveyor, etc.
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Stream numbers should correspond to those used on process flow diagrams.
e.g., pipeline, tank car, 100bb1. tank truck, truck, etc.

e.q., 55 qgal. drum, 100 1b. paper bagq, tank, etc.
e.g., outdoor, warehouse, underground, aboveground, etc.

. e.g., crush and 1andfill, clean and recycle, return to supplier, etc.



http:Meter.em

FIRM PREPARED BY
SAIC WASTE MINIMIZATION ASSESSMENT ]S.Romen
SITE CHECKED BY
G. Cushnie
Svberag o foaasrae oo b 832003-942-02 seeT1oF 1 |, "OFF,
WORKSHEET INPUT MATERIALS (2 )
_SUMMARY. w7 EPA
Description (1)
Attribute Strsem No. Straam No. Straam No.

! Neme/ID Cily Water
2 gpurce/Supplier Municipal Mater Seurre
3 N/A
4 N/A
5 IN/A
6 Component/Attribute of Concern PH 10
7 Annusl Consumption Rete 200 gal/day
8 Dverell 510,000 ga!
9 Component(s) of Concern N/A
10 N/A
1 1purchase Price, $ per $.90/1001t(3)
'2gversl) Annus! Cost $614.00
13 N/A
14pelivery Mode (2) Pipgiine
15ghip. Conteiner Size & Typs (3) N/A
165torage Mode (4) N/A
1 7Transfer Mode (5) JPipetine
'8gmpty Contatner Disp./Mangt. (5)  JN/A
195nalf Life N/a
20gypplier Would, N/A
21  accecpt Expirad Metertal (Y/N) [N/A
22 accept Bhipping Conteiners (v/N) |N/4
23  Revise Expiration Date (Y/N) N/A
245ccoptable Substitute(s), 1f any  |N/4

N/A

25a1tarnats Supplier(s)

Cu AU N~

Stream numbers should correspond to thoee used on process flow diasgrems.
8.0., pipeline, tank car, 100bbI. tenk truck, truck,
8.0.. 55 gal. drum. 100 1b. paper besa. tank, etc.

e.g., outdoor, warehouse, undsrground, aboveground,
8.g., pump, forklift, pneumatic trensport, conveyor,
8.g., crush and landfill, clean and recycle, return to wsupplier,



http:l�N��.PU

FIRM PREPARED BY
SAIC WASTE MINIMIZATION ASSESSMENT
SITE CHECKED BY
DATE-INITIALJOATE-REVISED JPROJ. NO. PAGE
02/09/90 04/23/90 1-832-03-942-02 SHEET1OF1 g o g
WDRKSHEET [
7 EPA
Description (1)
Attribute Streem No. Straem No. Siraam No.
s I

' Neme/iD K speciel biend

2 gource/Supplier

Celvery Chemicel Co.

3 N/A

4 N/A

S N/A

6 Component/Atiribute of Concern ,';,:;',,’,_':i’“‘"’"‘"‘""“""’
7 Annus! Consumption Rate 275 goi/week
1o overen 14,000 go!.

8 Component{s) of Concern N/A

10 N/A

! 1purchase Price, $ per  ga! $5.00/gel.
12pyeral) Annus! Cost $70,000

13 N/A
14pgtivery Mode (2) Truck
15Sship. Contatner Size & Type (3} 55 gal. drum

16510rage Mods (4)

HEZ87A0UTS Wasie® BLOMEge Wes

17Transfer Mode (5)

Ton-losoer

1BEmpty Contatner Disp./Mengt. (6)

Sold for reuse

195heif Life

lN/A

2°Supplior Would:

_]N/A

21 Accecpt Expired Moterisl (Y/N)

]N/A

22 accept Shipping Containars (v/N) N

23 pevise Expirstion Date (V/N) |
24,c0eptable Substitute(s), If sy  [N/A
25a)ternate Supplier(s) Jnsa

cNaAaWN-
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Stresm numbers should correspond to those uwed on process fiow diegrams.
e.p., pipeline, tank car, 100bbI. tank truck, truck,
8.0.. 55 nel. drum. 100 1b. paper beo. tenk. etc.

8.p., outdoor, warahouse, underground, eboveground,
e.g., pump, forklift, pneumstic trensport, convayor,
e.g., crush and landfiil, clesn snd recycle, return to supplisr,




FIRM WASTE MINIMIZATION ASSESSMENT  JPREPARED BY
SAIC S Romran
SITE PROC. UNIT/OPER. CHECKED BY
Soray Paint:g 5 Jushnis
DATE-INITIAL |DATE-REVISED }PROJ. NO HEET 1 OF ¢ PAGE
£2/C9/90 03/C9/80 1-832-03-942-02 s 1 OF 8
WORKSHEET NDIVIDUAL WASTE STREAM .. [ 2 )
9a -CHARACTERIZATION \\y'4 EPA
{. Waste Stream Name/ID: waste Paint-Liguld Stream Number Q1-A
Process Unit/Operation Soray Painting
2. waste Characteristics (attach additional sheets with compasition data)
O ges B quid [ soitd [J mixed phase
Density, 1b/cu ft Heating Value, Btu/1b

Viscosity/Consistency

pH Flash Point R water

3 Waste Leaves Process as:
[:] air emission [:] wastewater [:] s01id waste @ hazardous waste

4.  Occurrence
[J continuous

BJ  discrete

discharge triggered by [ cnemical anaysis

1ev iy from canting goeralign

E other (describe)
Type: BJ periodic length of period: daty

E sporadi¢ (frregular occurance)

[J non-recurrent

S. Generation Rate
Annua! LS per year
Maximum —_— per
Average - per
Frequency _____ batches per

BatchSize __ __  Average Range

42



FIRN WASTE MININIZATION AssEssHENT |PREPARED DY
SAIC S. Romsan
SITE PROC. UNIT/OPER. CHECKED BY
Sorey Peirting G _Cushnis
DATE~INITIAL JOATE-REVISED JPROJ. NO. SHEET 2 of 4 PAGE
02/09/80 04/23/90 1-832-03-942-02 I DF 8
WORKSHEET “INDIVIDUAL WASTE ‘STREAM e
Ob & CHARACTERIZATION \’ EPA
{oontinued)

waste Streem Waste Paint-liouid

6. Weats Origins/Sources
Fill out Lhis worksheet Lo identiry Lhe origin of Lthe weste. If Lhe waste is e
mixture of waste sireams, rill out & eheet for ¢ach of the individual waete
slresams.

Is the waste mixed wilh other waslec? D Yeos E No

Describe how the wagte {s gensrstad.

which neutrolfzes the catalyst {n the paint.

Example: Formetion end removal of en undercirable compound, removal of an
unconveried input meterial, depletion of e key componenti (e.g.,
drag-out), equipment clesning weste, obsolete input material,
spoiled batch end production run, spill or leak cleenup, evaporativse
joee, breathing or venting loeses, etc.
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FIRM WASTE MINIMIZATION ASSESSMENT  |PREPARED BY
SAIC $ Roman
SITE PROC. UNIT/OPER. CHECKED BY
Spray Painting 3 Cushn:e
DATE-INITIAL |DATE-REVISED ]PROJ. NO. SHEET 3 of 4 PAGE
02/05/9C 03/09/30 1-832-03-642-C2 ° i oF 8
WORKSHEET INDIVIDUAL WASTE STREAM e
9c . characTerizaTio | g EPA
(continued)
waste Stream Waste Palnt-Ligyid
7. Management Method

Leaves site in:

3 buix

D rall off bins

E 55 gal drums

O otner (gescribe)
Disposal Frequency Lvery SO Javs

Applicable Regulations RIRA

Regutatory Classification Zlammazle waste UN1993

f203/FCOS

Managed onsite  BJ offsite

commerc¢ial TSDF

own TSDF

other (describe) Cement Ki'nFacility

Recycling

direct use/re-use  Fyelblending

energy recovery

redistilled

000K XROOO

other (describe)

reclaimed material returned to site?

O ves B No Bd  used by others

residue yield

residue disposal/

repository

44



http:F..,.ue""'J_..b...,.le

FIRM WASTE MINIMIZATION ASSESSMENT ~ JPREPARED BY
SalC S Roman
SITE PROC. UNIT/OPER. CHECKED BY
Spray Pa:nting 5 Cushn:e
DATE-INITIAL JDATE-REVISED [PROJ. NO. EET PAGE
22/09/90 83/59/30 1-832-03-942-02 SHEETdof4 1, "o 8
WORKSHEET

9d

“INDIVIDUAL WASTE STREAM.-

CHARACTERIZATION

(contipued)

Waste Stream  Wwaste Paint-_igyid

S EPA

7. Management Method (continued)

Treatment [0 biological
[J oxtoation/reduction
O incineration
O pHadjustment
D precipitation
[0 solatrication
[0 other (describe)
residue disposal/repository
] angrin
D pond
O 1agoen
D deep well
O ocean
[0 other (describe)
Costsasof  .jan 1999 (quarter and year)
Cost Element: Unit Price |Reference/Source
| Onefte Storage anc Handiing $0.CO
2 Pratreatment $0 CO
3 Contalner $C.00
4 Transportation Fee $C.00
5 Disposa’ Fee $1250 00 Iper 5000 gal - tnis indciudes a transporation fee
6 Local Taxes $0.0C
7 State Tax $0.0C
8 Federal Tax $0.00
Total Disposat Cost $1250.00

Specify units, §/

45
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http:resld:.ie

[Firn WASTE MINIMIZATION ASSESSteNT  |PREPARED BY
SAIC S.Romar
SIiTE PROC. UNIT/0OPER. CHECKED BY
Spray Fainting G Cushnve
DATE-INITIAL JDATE-REVISED JPROJ. NO. SHEET 1 OF 4 PAGE
02/05/93 03/06/9¢ 1-832-03-942-02 ! OofF 8
WORKSHEET

92

"INDIVIDUAL WASTE STREAM . Py
. CHARACTERIZATION | W% EPA

1. waste Stream Name/ID: waste Paint-So'td Stream Number 01-8

Process Unit/Operation Spray Patnting

2. waste Characteristics (attach additional sheets with composition data)
0 g ] aute B3 soiid ] mixed phase
Density, 1b/cu ft Heattng Vatue, Btu/1b

Viscosity/Consistency

pH Flash Point K water

3. Waste Leaves Process as:
D air emission D wastewater E solid waste E hazardous waste

4, Occurrence
[ continuous

BJ atscrete
discharge triggered by [J chemical anatysts

E other (describe) .
Type: B4 operlodic length of period: S0days

B  sporacic dirreguiar occurance)

[0 nen-recurrent
S. Generation Rate

Annua! 22— per year

Maximum ____ _ per

Average [ . Y]

Frequency ___________ batches per

BatchSize _________ Average Range
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FIRM WASTE HININIZATION ASSESSHENT |PREPARED BY
SAIC S Romen
SITE PROC. UNIT/OPER. CHECKED BY
scrﬂPe:ﬂmg G Cushnte
DATE-INITIAL [DATE-REVISED [PROJ. NO. SHEET 2 of 4 PAGE
02/09/90 04/23/60 1-832~03-942-02 { OF
WORKSHEET INDIVIDUAL WASTE STREAM o
gb  characTerizaTion | g EPA

(continued)
weasts Stream Waste Paint~Solid

§. woete Orinins/Sources
Fill out Lhie worksheet Lo identify Lhe origin of the wests. if the weaste ic &
mixture of waste streams, fil1] oul a shest for sech of the {ndividual weaste
gtreams.

is the wesle mixed with other westes? D Yes E No

Describe how the weste 16 penereted.

disposal

Example: Formation and removal of an undercirable compound, removal of an
unconverted {nput meterial, depletion of a key component (e.g.,
drag-out), equipment cleaning waste, obsolete input materiel,
spoiled betch and production run, epill or leak cleanup, evaporative
lose, breathing or venting loesee, etc.
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FIRM WASTE MINIMIZATION ASSESSMENT | REPARED BY
SAIC S Roman
SITE PROC. UNIT/OPER. CHECKED BY
Spray fantieg G Cushnte
DATE-INITIAL |DATE-REVISED [PROJ. NO. SHEET 3 of PAGE
02/09/60 03708760 1-832-03-942-02 ¢ | OF 8
WORKSHEET

9c

S EPA

(continued)

waste Stream Waste Paint-8otig

7.  Management Method

Leaves site In:

O buik

D roll off bins

X s5 gal drums

[J other (describe)

Disposal Frequency ESvery 9C davs

Applicadle Regulations RCRA

Regulatory Classification Fiammab'e waste UN[GST

FCA3/5003
Managed onsite [X] offsite
commercial TSDF
own TSDF
other (describe)
Recycling

direct use/re-use

energy recovery

redistilled

0000 O0OxRO

other (describe)

reclaimed material returned to site?
O ves O No [0 used by others

residue yteld

residue disposal/

repository
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FiRM WASTE MINIMIZATION ASSESSMENT ~ [PREPARED BY

SAIC S_Roman

SITE PROC. UNIT/OPER. CHECKED BY

' Sprav Painting G Cushnie

DATE-INITIAL |DATE-REVISED |PROJ NO SHEET 4 of 4 PAGE

02/06/90 03/06/9C 1-832- 03- 642-02 ° ! OF 8
WORKSHEET IND! VIDUAL ‘WASTE:STREAM L2

9d

Waste Stream

'CHARACTERIZATION

<7 EPA

(continued)

Waste Paint-Solid

7.  Management Method (continued)
Treatment [0 biologica!
[J oxidatton/reduction
E incineration
[0 pHadjustment
[ oprecipitation
[J soltdification
[ other (describe)
residue disposal/repository
O enarin
O pond
[ ragoon
D deep well
[0 ocean
[ other (gescribe)
Costsasof Jan 1990 _ (quarter and year)
Cost Eiement: Unit Price [Reference/Source
| Onsite Storsge and Handling $0.00
2 Pretreatment $0.00
3 Contatner $0.00
4 Transportstion Fee $50.0C per 55 gal. a~um
5 Dispossi Fee $30C.00 per S5 gai. drum
6 Local Taxes $0.00
7 5tate Tax $0.00
§ Federal Tax $0.00
Total Disposa. Cost £350.C0

Specify units, $/

49
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FIRM WASTE MINIMIZATION ASSESSMENT ~ |PREPARED BY
SAIC S. Roman
SITE PROC. UNIT/OPER. CHECKED BY
Spray Pa:nting 5 Cushn-e
DATE-INITIAL |DATE-REVISED [PROJ. NO. HEET 1 OF 4 PAGE
£2/09/9C 23/09/90 1-832-03-942-02 s OF 8
WORKSHEET VIDUAL WASTE STREA -
92 CHARACTERIZATION w7 EPA

1. waste Stream Name/|D:

Process Unit/Operation

2. waste Characteristics

0 gas

Sorgy Painting

Detackified Palnt Stream Number

1-
H

[ 1iquid

Density, b/cu ft

Viscosity/Consistency

Heating Value, Btu/lb

] Flash Point

3. Waste Leaves Process as:

O atr emission

4. Occurrence

[0 continuous
BQ discrete
discharge triggered by

Type: E

E wastewater

D solid waste

(attach additional sheets with composition data)

[ soid

B mixed phase

R water

E other (describe)
length of pertod:

pertodic

D chemical analysis

D hazardous waste

As needed

E] sporadic (irregular occurance)

[0 non-recurrent

5. Generation Rate

Annual

e ee . PEr year
Maximum —  per
Average e DET
Frequency batches per
Batch Size Average

50
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FIRM WASTE HININIZATION assessnent |PREPARED BY
SAIC S. Romen
SITE PROC. UNIT/OPER. CHECKED BY
Sproy Pa:ntirg G,Cu-s?-nfl
DATE-INITIAL|DATE-REVISED JPROJ. NO. SHEET 2 of 4 PAGE
£2L/09/90 04/23/90 1-832-03-942-02 1 0oF 8
WORKSHEET :INDIVIDUAL WASTE STREAM o .
Ob . CHARACTERIZATION® \’ EPA
(continued)

Waste Stream Deoteckifiad Paint

6. Weste Oriains/Sources
Fi1t out this worksheet to identify the origin of the weste. If ths waste is a

mixture of weets strgams, fill out a sheat for sach of the individuel weste
etreams.

ie the weste mixed with other wastes? D Yos E No

Describe how the weste is penerated.

The cab paint booths and the chassis paint booth have a _water curtain to

collect paint overspray. Each booth has its own pit for the collection
of the water, and detackification of the paint. A pairt sludge builds up
in the pits and is collected on an as is needed basis.

Example: Formation and removal of an undersirable compaund, removal of an
unconverted input material, depletion of & key component {e.p.,
dreg-out), squipment clesning wacts, obsolete input material,
spoiled batch and production run, epill or leak cieanup, evaporative
1oes, breathing or venting losses, etc.
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FIRM WASTE MINIMIZATION A5SEssHENT |PREPARED BY
SAIC 5. Romen
SITE PROC. UNIT/OPER. JCHECKED BY
. ESprey Pairting G. Cushnie
DATE-INITIAL|DATE~REVISED JPRDJ. NO. SHEET 3 of 4 PAGE
02/08/90 04/23/90 {1~-832-03-042-02 ° 1 OF 8
WORKSHEET (INDIVIDUAL -WASTE STREAM e
9¢c - CHARACTERIZATION \\y"4 EPA

{(continued)

Weste Streem Detackified Patpt

7. Menegement Method

Leaves sils

B buik
O ront ofr
D 55 ge! drums
[ othar (describe)

Disposel Frequency Every 4106 weeks

Appliceble Reguletlions City & Federal for metals content jgmggm;”[g pH and of)

Reguletory Cilessification None

HMenaged

Recycling

onsite [ offsite
commercial TSDF
own TSDF

other (describe)

direct use/re-use
energy recovery
redistiiled

ather (describs)

o000 OO0®O

reclaimed meterial returnsd to site?

D v.g D ND D uswu Uy

PR Y

residus yleld

residue disposal/
repository
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FIRM WASTE MINIMIZATION ASSESSMENT ~ |PREPARED BY
SAIC S. Romar
SITE PROC. UNIT/OPER. CHECKED BY
Scray Painting G. Cusonie
DATE-INITIAL |DATE-REVISED [PROJ. NO. SHEET 4 of 4 PAGE
02/05/60 03/09/92 1-832-03-942-02 ° f OF 8
WORKSHEET 0

9d

INDIVIDUAL WASTE STREAM .
CHARACTERIZATION - ¢

{continued)

Waste Stream Detac<ified Patnt
7. Management Method (continued)

w EPA

Treatment O biological
[0 oxidation/reduction
O incineration
O pH adjustment
O oprecipitation
O solidification
] other (describe)
residue disposal/repasitory
0O andrim
O pond
O ragoon
D deep wel!
0O ocean
O otner (gescribe)
Costsasof  Jan 1990 {quarter and year)
Cost Element; Junit Price [Reference/Source
{ Onsite StoraQe and Handling $C.00
2 Pretreaiment $00C
3 Container $0.0C
4 Transportation Fee $0.00
5 Dlaposal Fee $0.24 per gallon includes transportation costs
6 Local Taxes $0.00
7 State Tax $0.00
8 Fageral Tax $C.00
Total Disposal Cost $0.24

Specify units, $/  gallon
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FIRM WASTE MINIMIZATION ASSESSMENT ]P“P“ED By
SAIC S Remen
SITE PROC. UNIT/DPER. Wcuscx:o By
Spray Pairting G Cushnis
DATE-INITIAL|DATE-REVISED [PRDJ. ND. SHEET 1 OF 4 PAGE
02/08/50 04/23/50 1-832-03-942~02 1 OF B
WORKSHEET INDIVIDUAL “WASTE STREAM o
Oa characterizaTion | g EPA
1. Weate Stream Neme/iD: Pairt Booih Water Streem Number Q1-D

Process Unit/Operetion Spray Peinting

2. waeste Choeracteristics(attech addm_onal sheets with composition datle)
[ ges B 11quid O sorid O mixed phess
Density, Ib/cu 1t ________  Hesting Velue, Btu/lb

Viscosity/Consistency

pH Fiesh Point

3. woaste Lasves Process es:

OJetr emteston

4, Occurrance

O continuous

X

discharge triggered by

Ewutowator D solid weaste [:] hazardous wests

diecrete

E] chemicel enelysie

E other (describe) Qperalor discretfon

Ture:  BJ  periodic

fength of period: Daily

[ sporedic ¢irraguiar occurence)

O non-recurrent

S. Generatfon Rete
Annuel N ——— per yeer
Meximum — per
Average — per
Frequency ___________ betches per
Batch S12ze __________ Avereage Renge
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FIRH WASTE MINIMIZATION ASSEssMENT |PREPARED BY
SAIC 5. Roman
SITE PROC. UNIT/OPER. CHECKED BY
Sprey Paintirg G CM"
DATE-INITIAL|DATE-REVISED |PROJ NO. SHEET 2 of 4 PAGE
02/09/90 04/23/90 1-632-03-942-02 1 oF 6
WORKSHEET INDIVIDUAL ‘WASTE STREAM - e
9b CHARACTERIZATION =~ \ Y 4 EP A
(continued)

Weaste Siream Pajnt Booth waler

6. waete Origine/Sources
Fill out this workshest to identify the origin of the waste. If the waste {5 o
mixlure of wagte streams, fill out a shest for each of the individual waste
straems.

Is the waste mixed with other wasles? E Yes D No

Describe how the waste is gensroted.

The cab paint booths and the chassis paint booth each have a water curtaip
to collect paint overspray. The water becomes contaminated with the
oversprayed paint and solvent.

Example: Formetion and removal of an undersirable compound, removal of an
unconverted input materiel, depietion of a key compaonent (e.g.,
drag-out), equipment cleening weste, obsolete input meteriel,
spoiled batch and produclion run, spill or leek cleanup, evaporative
loes, breathing or venting loeses, etc.
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FIRM WASTE MINIMIZATION ASSESSMENT  JPREPARED BY
SAIC S Reman
SITE PROC. UNIT/0PER. CHECKED BY
. Soray PAIRIING ¢ Cyshnte
DATE-INITIAL IDATE-REVISED JPROJ. NO. SHEET 3 of 4 PAGE
02/09/89 03/05/60 1-832-03-942-02 ° I oF 8
WORKSHEET “INDI VIDUAL WASTE STREAM = e
Sc - cHaracTerizaTio | g EPA

(continued)

waste Stream Pa:rt 80th water

7. Management Method

Leaves site in:

[ buik

O rol! off bins

[ s5 gat drums

BJ other (describe) Inhrougn sewer ipe

Disposal Frequency 2aily

Applicable Regulations City & “ade-3! requiations on metals, terper-atu~e, oH a~d ofl

Regulatory Classification None

Managed onsite  [] offsite
commercial TSDF
own TSDF
other (describe)

Recycling

direct use/re-use

energy recovery

redistilled

0000 000X

other (describe)

reclaimed material returned to site?
O ves O No O usedby others

residue yleid

residue disposal/

repository
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Fiatt WASTE MINIMIZATION ASSESSMENT | PREPARED BY

SAIC S Reman
SITE PROC. UNIT/OPER. CHECKED BY
Spray Pai~ting G Cushnie

DATE-INITIAL |DATE-REVISED |PROJ. NO. SHEET 4 of 4 PAGE
92/09/90 £3/09/50 1-832-03-942-02 ° 1 oF 8

WORKSHEET

"IND] VIDUAL WASTE STREA
CHARACTERIZATION

{continuea)

S EPA

waste Stream Paint Booth water

7. Management Method (continued)

Treatment [0 nbiological
O oxidation/reduction
O tncineratton _
O oHadjustment
E precipitation [fe~ric chioridescaustic soda system
[ sotatirication
B other (descride)  Eilterpress
residue disposal/repository
Bd  1andrin Ine sludge te sent toa TSDF
O »ond
[0 1agoen
D deep well
O ocean
B other (describe) I t ris g WY
Perm t to Discharge
Costsasol Jan 199C  (quarter and year)
Cost Element: uUnit Price |Reference/Source
} Onsite Storege snd Hendling $0.0C
2 Pratreatment $0.08
3 Contatner $000
4 Transportation Fes $0.00
5 Dispcsal Fee $£1.65 per 1001t(3) sewer charge
6 Loca! Texes $0.00
7 Stats Tax $0.00
G Federsl Tax $2.00
Tota: Disposal Cost t1 65

Specify units, §/
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FIRM WASTE MINIMIZATION ASSESSHMENT |PREPARED BY

SAIC S. Romen
SITE PROC. UNIT/OPER. CHECKED BY
Decress ng Solvent G.Cushrie
DATE~INITIALIDATE~-REVISED JPROJ. ND. SHEET § OF 4 PAGE
02/09/99 04/23/90 {~-832-03-942-02 ] OF 68
WORKSHEET INDIVIDUAL WASTE . STREAM* e )
98 - cHaracTerizaTion. - | S EPA

1. weste Streem Neme/ID: QDsgressing Solvent — Streem Number Q2-F
Process Unit/Oparstion Dsagreasing of Frame Rails (Chassis)

2. waste Cheraecteristics(asttach sdditional sheets with comoosition date)
O gas Bd 11quid [ sottd ] mixed phass
Density, tb/cu ft Hesting Velue, Blu/lib

Viscosity/Consistency

pH Fissh Point b

3. Waste Leaves Process as:
[:]alr emission Dwuuwatlr D 80lid waste E hazerdoue waste

4, Occurrence
O continuous

E discretls

diccharge triggered by  [] cnemicel ensiysts

E other (describe) As negded
Tupe: B pertodic length of perfad:

D sporadic ({rregulsr occurance)

O non-recurrent

5, Generation Rote
2210
Annual i i POr yeer
Meximum _________ per
Average I Y 1

Frequency ____________ batches per

Betch Size _________ Average Renge
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FIRHN WASTE MINIMIZATION ASSESSMENT |PREPARED BY
SAIC 5. Romen

SITE PROC. UNIT/OPER. CHECKED BY

Dysrecsing Solvent G Cushnie

)

DATE-INITIAL JDATE-REVISED JPROJ. ND. SHEET 2 of 4 PAGE
02/08/90 04/23/90 1-032-03-942-02 1 DF B
WORKSHEET DIVIDUAL “WASTE 'STREAM
9b " CHARACTERIZATION \e, EPA

(continued)

weaete Streem Degraasing Solvent

6. Weaste Drigine/Sources
Fi11 out this worksheet to 10entify the origin of the waete. if the weste is o
mixture of waste streams, 71l put e sheet for sach of the individual weste
streams.

le the weste mixed with other wastes? D Yes E No

Describe how the wesle is generated.

solvent in the bucket becomes contaminated with the dirty rags that ere dicpeg
repestediy into the busket

Example: Formetion end removal of en undersirable compound, removs! of &n
unconverted tnput meterial, depletion of e key component (e.g.,
drag-out), equipment clesning waste, obeolete input meterisi,
gpoiled betch and production run, spiil or leek cleanup, eveporative
ioss, breething or venting losses, etc.
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FIRH WASTE MINIMIZATION ASSESSHMENT |PREPARED BY
SAIC S. Romen
SITE PROC. UNIT/OPER. CHECKED BY
Degraesing Solvent 3. C\._shnw
DATE~INITIAL|DATE-REVISED |PROJ. NO. SHEET 3 of 4 PAGE
2/09/90 24/23/90 1-832-03-942-02 { OF ©
WORKSHEET ‘INDIVIDUAL WASTE STREAM o
gc " CHARACTERIZATION | W& EPA
(continusd)

waste Stream Degreasing Solvent

7. Management Method

Leaves sile D bulk

O ront orr

B ss get drums
[ other (descrive)

Disposal Frequency Every 90 deys

Appliceble Rsguletions RCRA

Reguletlory Clessification £001/F002/D006/DO0OT

Menaged [0 onsite DJ offeite
[0 commercier TSDF
0 own Tsof
O other (déscribo)
Recycling
O otrect use/re-use
D energy recovery LualDlenging ot £CRI3iec - Agivialgn L alsut Enviconsental
O redistined
O other (deecribs)

reclaimed melariel relurned to site?
O ves B3 no O vl
reeidue yield

residue dieposal/
repository
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FIRM WASTE MINIMIZATION assEssment |PREPARED BY
SAIC S Romen
SITE PROC. UNIT/OPER. CHECKED BY
_Lbcqroumg Solvent 5 Cushrie
DATE~INITIALJDATE-REVISED |PROJ. NO. SHEET 4 of 4 PAGE
02/08/80 04/23/90 1-832-03-942-02 1 OF 8
WORKSHEET INDIVIDUAL WASTE STREAM :

9d

CHARACTERIZATION

weste Stresm Degressing Solvent

{continued)

S EPA

7. Management Method (continued)

Trestment

Oooooaad

oooooa

biologicel

oxidation/reduction

incineration

pH edjustment

precipitetion

solidificetion

other (describe)

residue dispossl/repository

fondfill

pond

lsgoon

deep

ocean

other (describe)

Costs as of Jop, 1990 (gquerter snd uear)

|Cost Element: Unit Price |Reference/Source

1 Onsite Storege end Hengling $0.00

2 Pratrostmant $0.00

3 Container $0.00

4 Trensportetion Fes $31.50 for pick-up end transport from t to 10 drums
S Disposal Fes $450.00 per grum

G toce) Texas $0.00

7 Stute Tax $0.00

@ Faderel Tex $0.00

Totsl Dfwposs) Coet $461.50

Specify units, $/ drum
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FIRA WASTE MiNIMIZATION ASSESSMENT ~ JPREPARED BY
SAIC S Roman
SITE PROC. UNIT/OPER. CHECKED By
‘ £-Coat 5 Cusente
DATE-INITIAL JDATE-REVISED [PROJ. NO. EET 1 OF 4 PAGE
02/09/9C 037/96/9C 1-832-93-942-C2 8H ! OF 8
WORKSHEET vawwu, WASTE STREAM. £
Oa ; ARACTERIZATION /4 E P A
1. waste Stream Name/ID: Ripse waters Stream Number QO3-F

Process Unit/Operation £-Coat

2. waste Characteristics (attach additional sheets with composition data)
O gas B tiquid O sond [[] mixed phase
Density, 1b/cu ft — Heating Value, Btu/1b

viscosity/Consistency

pH = Flash Point R water

3. waste Leaves Process as:
D air emission E wastewater D solid waste D hazardous weaste

4, Occurrence
[ continuous

[0 discrete

discharge triggered by 3O chemical anaiysis

B otner describe)  Chemical by'id-up
Tyre: B pertodic length of period:  Da:ly

D sporagic (irregular occurance)

[0 non-recurrent

S. Generation Rate
Annual 210,820 ga‘ per year

Maximum —_— per°

Average S T

Frequency — batches per

BatchSize ____ Average Range
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PREPARED BY

FIRM WASTE MINIHIZATION ASSESSMENT
SAIC S. Romsan
SITE PROC. UNIT/DPER. CHECKED BY
£-Ceer G Cushnie
DATE-INITIALJDATE~-REVISED JPRCJ. NO. SHEET 2 of 4 PAGE
02/05/90 04/23/90 1-8632-03-942-02 i OF B
WORKSHEET NDIYIDUAL WASTE: STREAM e
9b CHARACTERIZATION : \’ EPA

(continued)

waste Streem Rinse Walers

6. waste Oripins/Sources

Fi11 oul this workehest to {denlify the origin of the wasts.

If the waste 16 &

mixture of wests streeme, fil1! out @ shest for eech ¢of the {ndividuel weste

straems.

is the weaste mixed with other westes? E Yos D No

Describe how the weste ie¢ genereted.

Exemple:

Formetion and removal of an undersirable compound, removal of an

unconverted input meterial, depletion of & key component (e.g.,
drag-out), equipment clesning waste, obsolats input meterial,
spoilad batch and production run, spill or leak clesnup, evaporetive

loss, breathing or venting losses, stc.




FIRH WASTE MINIMIZATION ASSEsSHENT |PREPARED BY
SAIC S. Roman
SITE PROC. UNIT/OPER. CHECKED BY
-Cget . Cushnis
DATE~INITIAL |DATE~REVISED [PRCJ. NO. SHEET 3 of 4 PAGE
02/09/90 04/23/990 1-832-03-942-02 i OF 8
WORKSHEET 'INDIVIDUAL WASTE STREAM e
Oc ccharacTerization | g EPA
{cont{nued)

waste Stream Ringe Watars

Management Method

Leaves site D bulk

D roll off

[ =5 et drums

BJ other (descrite) Through sewer olpe

Disposel Fregquency Dafly

Appliceble Reguletfons Cityeng Federa) regulstions on metsl content, temperature,

LH . and ofl

Regulatory Clessificstion None

Menaged BQ onsite [ ofrsite

commercial TSDF

own TSDF

olher (describe) Pretreatment on-site

Recycling

energy recovery

redistilied

other (describe)

O
O
®
X direct use/re-use Tank 7 {srecycledtoTank5
O
O
O

reclaimed matsrial returned to eite?
O ves O o O ke

residus yisid

reeidue disposal/

repository




FiRM WASTE MINIMIZATION ASSESSMENT ~ |PREPARED BY
SAIC S. Romar
SITE PROC. UNIT/OPER. CHECKED BY
E-Coa G. Cushrie
DATE-INITIAL JDATE~REVISEDC [PROJ. NO. PAGE
02/05/90 03/05/5C 1-832-03-942-02 BHEETAor4 1) "of 8
WORKSHEET

9d

S EPA

(continued)

Waste Stream Rinse wate~c
7. Management Method (continued)

Treatment O nviclogical
{0 oxtdation/reduction
D incineration
D pH adjustment
B precipitation Fac-ic ChloridesCaystic Soda svstem
[0 soitdirication
O other (describe)
residue disposal/repository
B andrin Ibecludge is set to ahazardous waste landfil
O pond
O lagoon
O deepwent
O ocean
B otner (describe) Wastewater is Jischargedtothe POTW viaa
Permit to Discharge
Costsasof  Ja1 1990 (quarter and year)
Cost Element: Unit Price |Reference/Source
{ Onsite Storage snd Mandling $0.00
2 Protreptment $0.00
3 Container $C.00
4 Transportation Fee $C.CO
50tuposal Fee $1.65 per 10Crt{3} of water discharged
6 Local Taxes $0.00
7 State Tax $0.00
B Fedsral Tax $C.00
Total Dispowal Cost $1.65

Specify units, $/
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FIRM WASTE HINIMIZATION ASSESSMENT ~ JPREPARED BY

SAIC S _Roman
SITE PROC. UNIT/0OPER. CHECKED BY
£-Todt 3. Currie

DATE-INITIAL JDATE-REVISEC [PROJ. NO. ——— PAGE
$2/05/90 03/09/90 1-832-03-§42-02 BHE I OoF 8

$EPA

WORKSHEET

o - INDIVIDUAL WASTE STREAM
a

CHARACTERIZATION

1 wagte Stream Name/|D: Pracess Tanks 1.3.6 Stream Number Q3-C

Process Unit/Operation £-Coat

2. waste Characteristics (attach additiona) sheets with composition data)

O gas BQ 1quid O soiid [0 mixed phase

Density, ibscu ft Heating value, Btu/1b

Viscosity/Consistency

pH Flash Point X water

3. Wwaste Leaves Process as:
[:] air emtssion E wastewater D $011d waste D hazardous waste

4 Occurrence
[ continuous

Bd aiscrete
discharge triggered by O chemica: anaiysis
B other (describe)  Qoeratorciscretion
Type: E perfodic fength of pertod: weeks

D speradic (irregular occyrance)

O non-recurrent
5. Generation Rate

Annua! 4358023l per year

Maximum — per

Average ——. per

Freguency —— DAtChes per

BatchSize ________ Average Range




FIRM WASTE MINIMIZATION ASSESSMENT |PREPARED BY
SAIC S. Roman
SITE PROC. UN!T/GPER. CHECKED BY
' £-Coat 5 Cushnip
DATE-INITIALIDATE-REVISED JPROJ. ND. SHEET 2 of 4 PAGE
02/09/90 04/23/60 1-832-03-842-02 1 OF 8
WORKSHEET DIVIDUAL WASTE STREAM - e
9b “cHaracTerization . | g EPA

{continued)
waste Streem Process Tanks 136

6. weste Origine/Sources
F{ll out this workeheet to 1dentify the origin of the weete. [f the weste is o

mixturs of wasts streams, fill out s shest for sach of the individuel waets
streams.
is the waste mixed with other wastes? E Yos D No

Describe how the weaste is generated.

lution in n Y 1th oll

parts being dipped in them. Drogoul from intermediate rinses dilules the solutionsend

lhey need to be replenished.

Exemple: Formation and removal of sn undersirablse compound, removel of an
unconverted input meteriel, depletion of & key component (e.g.,
dreg-out), equipmsnt clsening waste, obsolete input maeteriel,
gpofled batch end production run, spill or leak cleanup, eveporative
loss, breathing or vanting losses, etc.
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71RM WASTE HINIMIZATION ASSESSMENT  JPREPARED BY
SAIC S Roman
SITE PROC. UNIT/OPER. CHECKED BY
£-Coat G. Cuseete
DATE-INITIAL |DATE-REVISED IPROJ. NO HEET 3 of 4 PAGE
02/09/90 3709750 1-832-03-942-02 s ° t OF 8
WORKSHEET "INDI VIDUAL WASTE STREAM 2]
9c cnaracTerization . | g EPA
(continuec)
Waste Stream ProcessTancs 1.3.6
7. Management Method
Leaves site In;
[ bulk

|:| roll off bins
E] S5 gal drums
D other (descrive) Througn sewer pige

Disposal Frequency Riweekly

Applicable Reguiations

and Ql'

Regulatory Classification None

Managed onsite [] ofrsite

commercial TSOF

own TSDF

other (describe) Pretreatment on-site
Recycling

direct use/re-use
energy recovery

redistilled
other (describe)

0000 ROOX

reclaimed material returned to site?
0O vyes O No [0 used by others

residue yield

residue disposal/
repository

68
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FIRM WASTE MINIMIZATION ASSESSMENT  |PREPARED BY
SAC S Raman
SITE PROC. UNIT/0PER. CHECKED BY
JE-Ccat 5 Cushroe
DATE-INITIAL JDATE-REVISED [PROJ. NO. " PAGE
02/09/59 03/05/90 1-632-03-642-02 SHEET4of 4 1, "OF 8
WORKSHEET - IND! VIDUAL “WASTE: STREAM £

9d

<7 EPA

(continued)

Waste Stream Process Taiks 1.3.6

7. Management Method (conttinued)

Treatment [0 biologtcal
[0 oxidationsreduction
D incineration
D pH adjustment
B  precipttation Ferric Chlor'de/Caustic Soda system
[0 soltdirication
[ other (describe)
residue disposal/repository
B 1andtitt Ihe siudge ss sent to 2 nazardoys waste landf:)
O pond
O agoon
O deep wel
O ocean
Bd  other (describe) 15 ¢isgnarged [
Perm t to Discharge
Costsasof  Jan 1990 (quarter and year)
Cost Element: Unit Price (Reference/Source
{ Onsite Storage an¢ Handling $0.00
2 Pretreatment $0.00
3 Container $0 CO
4 Transportation Fee $0.00
S Disposal Fee $1.65 per 1007t(3) of water discharged
S Loca! Taxes $0.00
7 State Tax $0. 00
B Fedsral Tax $0.00
Tctsi Disposal Cost $1.65

69
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FIRM WASTE MINIMIZATION ASSESSMENT ~ JPREPARED BY
SAIC S Roman
SITE PROC. UNIT/OPER. CHECKED BY
gE-Coat 5 Cushn:e
DATE-INITIAL |[DATE-REVISED JPROJ. SHEET 1 OF 4 PAGE
52/G09/50 ¢3/09/90 5% 3-042-02 oF
WORKSHEET _INDIVIDUAL ‘WASTE STREAM e .
92 " CHARACTERIZATION EPA

1. waste S5tream Name/ID: bhosphate Bath & Tark Stream Number (3-H
Bottorrs
Process Unit/Operation -Loat
2. waste Characteristics (attach additional sheets with composition data)
O gas [ 1quid [ soitd B mixed phase
Density, 1b/cu ft Heating Value, Btu/1b

Viscosity/Consistency

pH 220 Flash Point X water

3. Waste Leaves Process as:
D air emission D wastewater D solid waste E hazardous waste

4, Occurrence
O continuous

B dtscrete

discharge triggered by ['_'] chemica! analysis
B other (describe)  Qpe-ato- giscretion
Type: B perfodic _______ length of period: 1 year

D sporadic (irregular occurance)

[0 non-recurrent

S. Generation Rate
Annual 2782gal,  per year

Maximum .  per

Average per

Frequency __________ batches per

BatchSize __________ Average Range
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FIRH WASTE HINIMIZATION ASssEsSHENT JPREPARED BY
SAIC S Romen
SITE PROC. UNIT/QFER. JCHECKED BY
€-Coot G Cu_thn'o
DATE~INITIAL|DATE-REVISED |PROJ. ND. SHEET 2 of 4 PAGE
02/09/90 04/23/90 1-832-03-942-02 oF
WORKSHEET {INDIVIDUAL ‘WASTE ‘STREA e
9b HARACTERIZATION v EPA

{cominued)
weete Streem Phosphate Bath & Tank Botioms

6. weste Orinine/Sources
Fill out thie workeheet to identify the origin of the weste. {f the waste is o

minture of waste streams, fill out e eheet for sech of the {ndividua! weste
streams.
is the weste mixed with other westes? D Yas E No

Describe how Lhe waste is genereated.

Exemple: Fermeticn and removel of an undersirable compound, removal of en
unconverted tnput materfal, depletion or e key component (e.g.,
drag-out), equipment cleening wasta, obeclete fnput mataeriel,
spoiled batch end production run, epill or leek cleenup, sveporative
loss, breething or venting losses, etc.
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FIRM WASTE MINIMIZATION ASSESSMENT ~ |PREPARED BY

SAIT S Roman
SITE PROC. UNIT/OPER. CHECKED BY
£-Loat 5 Cushn g
DATE-INITIAL JDATE-REVISED [PROJ. NO PAGL
92/05/9¢C 03/09/30 1-832-03-042-02 SHEET 3 of 4 oF
WORKSHEET 'DIV_ JUAL WASTE STREAM . £
Q¢ _.L,:C'TiﬂiZATION ‘ \’ EPA

(continued)

waste Stream _Phoohate Bath & Tank 8ottoms

7. Management Method

Leaves site in:

[ buik

[ rott ot bins

[J s5 gal arums

DA other (describe) tan<track

Disposal Frequency  Qnge per yea-

App'icable Regulations RZRA

Regulatory Classification Z019

Managed onsite DX ofrsite
commercial TSDF  T-ict! Environmental
own TSDF
other (describe)

Recycling

direct use/re-use

energy recovery

redistilled

O000 O00OxO

other (describe)

reclaimed materlal returned to site?
O ves [ No O used by others

residue yield

residue disposal/

repository
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FIRM WASTE MINIMIZATION ASSESsmeENT | PREPARED BY
SAIC S Reman
SITE PROC. UNIT/OPER. CHECKED BY
E-Coal 6 Cosane
DATE-INITIA. [DATE-RZVISZD |PRO NO. SHEET 4 of 4 PAGE
02/08/760 C3/05/9¢ 1-832-03-842-02 ° OF
WORKSHEET IND| VIDUAL WASTE'STREAM e
9d " characterization . | g EPA

(continued)

Waste Stream  Ppgspnate Batr & Tank Rptloms

7. Management Method (continued?

Treatment [OJ oiological
[OJ oxtdattonsreduction
D {ncineration
D pH adjustment
O orecipitation
[0 souditization
[ other (descrives
residue disposal/repository
O 1enarm
O pond
O tagoon
O deep wen
[0 ocean
[ other (describe)
Costsasof  Jan 13GQQ (Quarter angd year)
Cost Element: Unit Price |[Reference/Source
{ Onsite Storage and Handiing $2.00
2 Pretreatment $C.00
3 Contatner $0.00
4 Transportation Fee $0.00
S Divposal Fee $0.24 per gal includes transportation fee
6 Local Toxes $0.00
7 State Tax $0.00
8 Federal Tax $0.00
Tota: Disposal Cost 5024

Specify units, $/ !
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FIRM

WASTE MINIMIZATION ASSESSMENT [P REPARED BY

SAIC S. Remen
SITE PROC. UNIT/OPER. CHECKED BY
Spray Peinting 6. Cushnie
DATE-INITIAL[DATE-REVISED JPROJ. NO. SHEET 1 OF 1 PABE
02/09/09 04/23/90 1-832-03-942-02 ) OF 4
WORKSHEET [ o)
10 w7 EPA
Dascripticn (1)
Attribute Streem No. Strasm No. Stream No.
01-A 01-8 01-C

Iwaste Noame/ID

waste Petnt-Liquid

weste Paint - Solid

J0etackifisd Paint

250urc./0rigin Spray Peint Booth Spray Paint Booth Sprey Paint Boath
Scomponent/or Property of Concsrn N/A N/a N/A

4Annust Gengrstion Rete, units: Inva N/a N/A

5 Overall 213,142 ¢ 11,218 ¢ 523,100 *

5  component(s) of Concern N/A N/a N/A

7 N/A N/A N/A

SCast of Disposal N/A N/& N/A

9 Unit Cost, $ per: $1,250/5000 ga!l. $350/55 gel. 5.24/001.

10 pverell (per year) $5,821.00 $8,731.00 $16,647.00

11 N/& N/A N/A

12 Mathod of Mensgament (2)

Jorr-site racycle

G1f-site incinaration

Commercis! TSDF

13

Priarity Reting Criterts (3) ',‘!“xl"!wl',‘ [ReTB0 | ryw | RGLP0 | Ruw 11‘9';“9 RXW
Reguletory Complience 10.0 8.0 50.0 8.0 80.0 7.0 70.0
Treatment/Disposel Cost 8.0 0.3 27 8.0 720 1.0 9.0
Potential Liability 10.0 9.0 90.0 8.0 80.0 7.0 70.0
wests Quaentity Generated 7.0 0.3 2.1 0.0 0.1 0.8 5.6
jwaste Hazerd 8.0 10.0 80.0 9.0 72.0 7.0 56.0
Safety Hezerd 6.0 10.0 60.0 8.0 48.0 7.0 42.0
Minimtzation Potential S.0 8.0 45.0 20 10.0 8.0 40.0
Potential to Remove Bottleneck 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Patentiel Dyproduct Recovery 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sum of Priority Scores I(RxW) }369.9 I{Rxw) [372.1 I(Rxw) [292.6
Priority Renk 2 2 4

Notes:

1. Stresm numbers should correspond to those ueed on process flow diegrems.

2. For exemple, senitery landfiil, hezerdous weste loendfi1l, oneite recyclie, incinsration,
combustion with heot recovery, dietilletion, dewotering, etc.
3. Rete soch streem {n each catsgory on e scale from 0 (none) to 10 (high).
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FiRM WASTE MINIMIZATION ASSESSHENT PREPAREC BY

SAIC S Rcman

SITE PROC. UNIT/OPER. CHECKED BY

' Speay Painting G Cushrie

DATE~INITIAL JDATE~REVISED [PROJ. NC. SHEET 1 OF 1 ) PAGE

02709709 03/709/90 1-832-03-942-02 OF a4
WORKSHEET

< EPA

Description (1)
Attribute Stream No. Stream No. Stream No.
51-2

1wagte Name/ID Paint Booth water

2500,.“/0,.,9‘“ Spray Paint Beoth

3component/or Property of Concern N/A

“Annual Generation Rate, units: N/A

5 overall 78C,1CC gal.

6 Component(s) of Concern N/A

7 N/A

8 ost of Disposal N/A

9 Unit Cost, $ per: $1.65/100 1t{3)

10 overall (per year) $56,279.00

i N/A

12 Method of Management (2) POTW &TSCF

13

T 1

Priority Rating Criterta (3) | e tues | "aRp? RxW Hating Rxw | RaLnS RXW
jRegulatory Compliance 10.¢ 4.0 40.0

T reatment/Disposal Cost 8.0 1.0 30

potential Liability 10.C 5.0 50.0

waste Quantity Generateg 7.9 10.0 700

waste Hezard 8.0 40 320

Safety Hazard 6.0 20 12.0
Minimization Potential 5.0 1C.0 50.0

Potential to Remove Bottleneck C.0 2.0 0.0

Posential Byproduct Recovery .0 2.0 0.0

Sum of Priority Scores I(Rxw) ]253.C Z(RXW) S(RxW)
2riority Rank 3

Notes:

1. Stream numbers should correspond to those used on process flow diagrams.

2. For example, sanitary landfill, hazardous waste landl{l}, onsite recycle, incineration,
combustion witk heat recovery, distillation, dewatering, etc.
3. Rate each stream in each category on a scale from O (none) to 10 (high’.
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FIRM

WASTE MINIMIZATION ASSESSMENT

PREPAREDC BY

10

SAIC S Rorar
SITE PRGC. UNIT/CPER. CHECKED BY
Sgray Patnting G Cushate
DATE~INITIAL JOATE-REVISED §PROJ. NO. SHEET 1 OF 1 PAGE
12/09/09 03/039/90 :-632-03-942-02 1 OF 4
WORKSHEET

< EPA

Description (1)
Attribute Stream No. Stream No. Stream No.
02-£
I waste Name/iD Degreasing Sclvent
25°urce/°”gm Degreas g of Frame Ralis
3component/or Property of Concern N/A
4annual Generation Rate, units: N/A
> overan J2021c”
5 Ccomponent(s) ¢f Concern N/A
7 N/A
8¢ost of Disposal N/A
S unit Cost, $ per $.25/% (100}
10 gverall (per year) $.74/#% (90/10)
i N/A
12 Methoo of Management (2) Cff-s:te recycie
13
Priority Rating Criteria (3) R‘nenla‘tltnv{s i"&,‘?g RxW aling RxW Rating RXW
[Regulatory Compliance 10.0 10.0 100.0
[Treatment/Disposal Cost 8.0 10.0 90.0
Potential Liab!lity 10.0 S.0 9C.C
waste Quantity Generated 7.0 0.0 02
waste Hazard 8cC 1C.0 8.0
Safety Hazard €.0 9.0 54.0
Mintmization Potentia! 3.0 4.0 2C.0
botential to Remove Bottieneck c.0 0.0 0.0
Potential Byproouct Recovery c.0 0.0 0.0
Sum of Priority Scores Z(Rxw) (4342 S(RxW) S(RXW)
Priority Rank |

Notes:

1. Stream numbers should correspond to those used on process Tlow diagrams.

2.

combustion with heat recovery, distillation, gewatering, etc.

3.
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FiRM WASTE MINIMIZATION ASSESSMENT ~ JPREPARED BY
SAIC S5 Rorar
SITE PRCC. UNIT/OPER. CHECKED BY
S0ray Painting G Cushnie
DATE-INITIAL JOATE-REVISED JPROJ. NO. SHEET 1 OF 1 PAGE
22/09/09 03499790 1-832-03-942-02 1 OF 4
WORKSHEET e EP A
Description (1)
Attribute Stream No. Stream No. Stream No.
03-F 52-6 03-4
i waste Name/ID Rinse waters Process Tarks 1,3,6  ]Prosphate Bath
250urce/Origin Dip Tarxs Cip Tanks D:p Tanks
Scomponent/or Property of Concern N/A IN/A N/A
4Annual Generation Rate, units: N/A N/A N/A
S overall 510,0C0 ga. 43,680 gal. 2,78C ga’.
5 compcnent(s) of Concern N/A fna | el
7 N/A IN/A N/A
Beost of Disposal N/ A /A N/A
S Unit Cost, $ per $1.65/1C01L(3) $1.65/1001t(3) $.24/q3".
10 overall (per year) $62,544.00 $5,391.0C $667.CC
11 N/A N/A N/A

12 Method of Management (2)

Pre-treatmert onsite

Pre-treatment cns'te

commercial TSOF

13 & POTW & POTW

Priority Rating Criteria (3) | e ovme | "anp8 | mew [ Relng | gyw [ R3RDG T pyew
Regulatory Compliance 100 30 30.0 6.0 6C C 9.0 9¢.9
Treatment/Disposal Cost G.0 1.0 90 1. 8.0 03 2.7
Potential L1abitity 10.C 3.0 30.0 3.C 30.0 7.0 70.0
waste Quantity Generated 7.0 5.5 43.5 0.5 3.5 ¢.0 0.3
waste Hazard 8.0 3.0 2490 7.0 56.C 10.¢ 8C.0
afety Hazarg 6.0 2.0 12.0 €.C 36.0 50 3C.0
Minimization Potential S.C 7.0 35.0 S.C 25.¢ 2.0 10.0
Potential to Remove Bottieneck 0.0 .0 0.0 0.0 C. 0.0 0.0
Potentisi Byprocuct Recovery co ¢.0 0.0 00 C.1 c9 0.0
ISum of Priority Scores I(RxW) }185.5 I(Rxw) }219.5 S(Rxw) |283.C
Priority Rank 6 6 4

Notes:

1. Stream numbers should correspond to those used on process flow diagrams.

2. For example, sanitary 1andfiil, hazargous waste 1andfiil, onsite recycle, incineration,

combustion with heat recovery, distillation, cewatering, etc.

3. Rate each stream In each category on a scale from 0 (none) to 10 (high).
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OPTION GENERATION

FIRM WASTE HINIHIZATION AssEssMENT |PREPARED BY
SAIC S. Roman
SITE PROC. UNIT/OPER. WCHECKED BY
Sproy Pe1ating G. Cushnie
DATE-INITIAL|DATE-REVISED JPROJ. NO. PAGE
01703790 04/17/90 1-832-03-942-09 SHEET 1 OF 1 1 OF 4
WORKSHEET

& EPA

Mesting formet (e.p., breinetorming, nomina! group technigque):

Meeting Coordinstor: G Cushnie

|nfarmal

Meeting Participsnts:

The “ruck Assembiv Plant - EPA Contractor - SAIC, Chemical Supplier - Betz Metchem

LIST SUGGESTED OPTIONS

RATIONALE / REMARKS ON OPTION

1. In-nouse dewaetering of the aetackified oa:nt with recycie
cf the walsr;

1. Reduces volume of sludge sent to the Isndfill

2, Sludge dryers

2. Reduces volume of sludge sant to the lencfill

3. inject paint catalyst os paint is sproysd

3. Recently implemented in one of the cab paint

booths; keeps unused paint liquid so it cen be used

later

4. Ship leftover peint (custom colors) with the

4. Customers often regquest touch-up peint/must

finished truck

meet DOT reguletions for shipping

5. Electrostatic Spray System

S. Increases transfer efficiency and reduces over-

spray/Preliminary testing of this type of aquipment

hes already been done increasss price

of sproy guns and requires a power peck for each

painter

6. Vepor-injection-Curing

7.Chonge peinting procedures so that custom

7. Reduces VQCs, reduces amount of paint used/
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FIRN WASTE HINIHIZATION ASSESSMENT [PREPARED BY

SAlC S. Roman

SITE PROC. UNIT/OPER. CHECKED BY

i Spray PaIRting (CORtInULE) 6. Cushnie

DATE~-INITIAL |[DATE~REVISED |PROJ. ND. PAGE

51703790 04717790 1-B32-03-942-09 SHEET1OF 1 |, “or 4
WORKSHEET . . 1 e : £ )

11 ‘OPTION GENERATION 7 EpA

Meetling format (e.g., brefnstorming, naminal group technique): Informel

Mesting Coordinator: G Cushnie

Mesting Participants:
The Truck Assembly Plant - EPA Contractor - SAIC. Chemcial Supplier - Bet:z Metchen

LIST SUGGESTED OPTIONS RATIONALE / REMARKS ON OPTION

designs don't require the entire part to be increese masking time

painted the color of e stripe or design first

before the meincab color is painted over it

S. Instell lock reguletors on spray painting gung- §9. Lower air pressure reduces the amount of paint

overspray/Spraey guns in the Chasis Paint Booth

currently heve lock reguletors

10. Cioser reguietion of paint mixed versus paint J10° the paint mixed in the paint mix

spreyed room is returned unsprayed/closer trecking and

careful estimeting cen reduce this

11. Monitor painting schedule to minimize wosh 11. Peinting has soma control over its schecule and

sprayed further monitoring cen dacreese weshout
12. Robotics 12. Problems with “Drange Peel” on finished paint
coat

13. Delt f{lter to dewater paint siudge and recycliel

woter bock to the paint booth
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FIRM WASTE MINIMIZATION ASSESSHENT |PREPARED BY
SAIC S. Romen
SITE PROC. UNIT/OPER. JCHECKED BY

Degressng of Frame Pails - Cressis G. Cushn:e
DATE-INITIAL{DATE-REVISED |PROJ. NO. PAGE
02/09/90 04/23/90 1-832-03-942-00 SHEETT1OF1 |13 or s

WORKSHEET

(OPTION GENERATION

& EPA

HMeeting format (e.g., brainstorming, nominal group techniqus): _laformel

Meesting Coordinater: G Cushnie

Mesting Participonts:

The Truck Assembly Plant - EPA Contractor - SAIC

LIST SUGGESTED OPTIONS

RATIONALE / REMARKS ON OPTION

1. Use Sproy syslem to degresse entire chassis end

1. Produces no weste soivant or dirty rags/increases

omit wiping with rogs

YOC emissions end the amount of solvent used

fncresses.

2. Segregoete rags and solvent

2. Solvent will remein unconteminated and won'l head

Lo be disposed of as frequently thus decreasing Lhe

amount of solvent sent (o disposal and the smounl used.

3. Install a still to recover the spent solvent

3. Expensive; would require labor permits; etc. end

volume of solvent gernerated doesn’'t warrent its

installation.

4. Change type of solvent used

4. Current solvent produces Lhe desired cleaning

quoalily.

S. New rail washer

5. Reduces the amount of ofl & grease on the chessis

thus reducing the amoun af salvenl used.
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FiRM JPREPARED BY
Al WASTE miNtnizaTION assessment fERZPARE
SITE PROC. UNIT/OPER. CHECKED BY
i Degreesing of Froms Potis - Chessts G Cushnie
DATE-INITIALIDATE-REVISED JPROJ. ND. F 1 PAGE
02/09/90 04/23/90 1-832-03-942-00 SHEET 1 0 3 OF 4

WORKSHEET S 0

11 ~ DPTION GENERATION 7 EPA

Mesting format (e.g., brainstorming, nominel group techniqus): \nformet

Mesting Coordinator: G _Cushnie

Mesting Participants:
The Truck Assembly Plart - EPA Contractor - SAIC, Chemical Supplier - Betz Metchem

LIST SUGGESTED OPTIONS RATIONALE / REMARKS ON OPTION
1. IONexchange/ recycie of rinse waters 1. Reducas sludge volume seni off-site and emount of
watsr ussd.
2. Phosphate Bath Maintenancs 2. Bath cen lest from 3-5 years if maintsined

propsriy thus significently decreasing raw melerials

used as well as amount sent to disposal.

3. Dil skimmers/fiiters 3. Removs o1l and dirt build-up in the process 1anks

and extends the life of the chemicals in the tank.
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“iRM WASTE MINIMIZATION ASSESSMENT PREPARED BY
SAIC 5. ”Reman
SITE PROC. UNIT/CPER. CHECKEC BY
Spray Painling G Cusnhnie
DATE-INITIAL |DATE-REVISED |PROJ. NO. SHEET 1 OF 1 PAGE
2/09/90 03719791 1-832-03-942-02 L L

Orignally Proposed By:

Approved for Study? yes no, By:
Reason for Acceptance or Rejection

WORKSHEET

S EPA

Option Name: Belt Fiiter (QP-1)

Briefly Describe the Option:

This optien 1avoves the dewatering of detac<ified paint with the yse 97 a bels Tilter The detark Neg
! 11 i d{rom taa ot ang tr n* sl 3 aostited nadry : H
yaler is recyciod te the p3nt boct-

wWaste Stream(s) Affected:

231-C

input Material(s) Affected:
Zitv wate~

Product(s) Affected:
None

Indicate Type: E Source Reduction
E Equipment-Related Change

[___] Personnel/Procedure-Related Change
[:] Materials-Related Change

E Recycling/Reuse
E Onsite E Material Reused for Original Purpose
[:] Ofisite [:] Materlal Reused tor Lower Quality Purpose
[:] Materlal Sold
[:] Material Burned for Heat Recovery
Date: ©1/30/G0
Reviewed By: SAIC Date: 01/18/50
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FIRM WASTE MINIHIZATION ASSESSHENT JPREPARED BY
SAIC S. Roman
SITE PROC. UNIT/OPER. CHECKED BY

Soreu Painting G. Cushnie
DATE-INITIAL[DATE-REVISED]PROJ. NO. SHEET 1 OF 1 PAGE
02/09/90 04/24/90 1-832-03-942-02 2 DF 7

WORKSHEET

S EPA

Option Name: Improved Trensfer Efficiency (QP-2)
Briefly Describe the Option:

Waste Streem(s) Affected:
o01-C. 0%-D

input Materiai{s) Affected:
Paipt

Product(s) Affected:
Nope

Indicate Type: E Source Reduction
@ Equipment-Related Change

[C] Personnel/Procedure-Related Change
D Materiais-Related Change
[] Recycling/Reuse
[C] onsite [[] Material Reused for Original Purpose

D Offsite D Material Reused for Lower Quelity Purpose

(] material Soid
[ material Burned tor Heat Recovery

Orignally Proposed By: SAIC Dete: 01/04/90
Reviewed By: SAIC Date: 01/18/90
Approved for Study? yes no, bBy:

Resson for Acceptance or Rejection
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FIRM WASTE MINIMIZATION ASSESSHENT  JPREPAREC BY
SAIC S Roman
SITE PROC. UNIT/OPER. CHECKED BY
Soray Painting G Cushnie
DATE-INITIAL [DATE-REVISED [PROJ. NO. SHEET 1 OF 1 PAGE
02/09/90 03/:6/9) 1-832-3-542-C2 EET10 3 oF 7
WORKSHEET £ E PA
Option Name:  Prggedural’/Sma’! gy pment Changes (OP-3)
Briefly Describe the Option:
h3nJes watsk wilt gireamiing (retr
wgste minimizatign pregedures  These include
S SNIDRING Lnused Da1rL WIth (Ng Tinteheg ¢k
[+] 2g'ysting the paintirg cohedule
[+l nstatiing high/ ow precsure alarmg
k] ‘netdllirg @ ¢'gUta gispiay gf ai- pressyre
iny st-ipes ar ) bl 4] kgroung Sglgr
[+] nSAtlIrg mit -COTOMIETS o0 cheer Tiua flow
waste Stream(s) Affected:
Q1-A 0Q:-B
input Material(s) Affected:
Pant
Product(s) Affected:
None
Indicate Type: D Source Reduction
E Equipment-Related Change
E Personnel/Procedure-Related Change
E Materials-Related Change
X Recyciing/Reuse
D4 onsite [X] Material Reused for Original Purpose
[J oftsite [] Material Reused for Lower Quality Purpose
[[] material Soid
[C] Materiai Burned for Heat Recovery
Orignally Proposed By: VIl mbly D! Date: £1/04/9¢C
Reviewed By: SAIC Date: £17/18/9¢C
Approved for Study? yes no, By:

Reason for Acceptance or Rejection




FIRM WASTE MINIMIZATION ASSESSHENT PREPARED BY
SAIC S Roman
SITE PROC. UNIT/QOPER. CHECKED BY
Sp-ay Painting G Cushne
DATE-INITIAL |DATE-REVISED |PROJ. NO. SHEET 1 OF 1 PACGE
02/09/90 03718/91 1-832-03~G42-02 4 oF 7
WORKSHEET

Option Name:  Paint M'x Volymes (QP-4)
Briefly Describe the Option:

costs for raw materiais 3ngd 4:929352!

Waste Stream(s) Affected:
Q1-A 01-B

Input Material{s) Affected:
Paint

Product(s) Affected
None

Indicate Type: D Source Reduction
D Equipment-Related Change

E Personnel/Procedure-Related Change
D Materials-Related Change

[C] Recycling/Reuse
[C] onsite [] Material Reused for Original Purpose
[[] ofishe [] Material Reused for Lower Quality Purpose
[C] material Soid
[] material Burned for Heat Recovery

orignally Proposed By: 2 tryck ag nt/SAIS Date: 91/04/690
Reviewed By: SAIC Date: Q1/18/60
Approved for Study? yes no, By:

Reason for Acceptance or Rejection
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FIRM WASTE MINIMIZATION ASSESSMENT |PREPARED BY
SAIC S. Roman
SITE PROC. UNIT/OPER. CHECKED BY
Spray Painting 5. Cushnie
DATE-INITIAL|DATE-REVISED [PROJ. NO. SHEET 1 OF 1 PAGE
02/09/90 04/24/90 1-832-03~942~02 5 OF 7
WORKSHEET

Drignelly Proposed BY: SAIC

Approved for Study? yes

orTion pescRiPTioN | S EPA

Option Neme: Sglveni Segrggaticn (QP-5)

Briefly Deecribs the Option:

of solvent

wWaste Stresm(s) Affected:
02-E

Input Meterial(s) Affected:
Degreasing Solvent

Producti(s) Affected:
None

Indicate Type: D Source Reduction

D Equipment-Related Change
E Personnel/Procedure-Related Change
[0 Materials-Related Change

[CJ Recycling/Reuse

[J onsite [ Material Reused for Original Purpose

[[J Oftsite [ ] Material Reused for Lower Quality Purpose
(] materlal Soid
[T] Material Burned for Heat Recovery

Reviewsd By: SAIC

Reeson for Accaptance or Rejection

no, By:

Date: 01/04/90
Dote: 01/18/90
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[Firn WASTE MINIMIZATION ASSESSMENT |PREFARED BY
SAIC S._Romen
SITE PROC. UNIT/OPER. CHECKED BY
. ISpray Painting G. Cushnie
DATE~INITIALIDATE-REVISED JPROJ. NO. SHEET 1 OF 1 PAGE
02/0%/90 04/24/90 1-832-03-942-02 6 oF 7
WORKSHEET

& EPA

Dption Name: H -

Briefly Deecribe the Option:

i )| i i c
genersted on the phosohate/E-Coat line The recycle of these waters will reduce water yse ang
system mey reduce chemicel yse and sludge production

woete Streem(e) Affected:
Q3-F

Input Material(s) Affected:
None

Product(s) Affected:
None

Indicate Type: D Source Reduction
Dd  Equipment-Related Change

D Personnel/Procedure-Related Change
[(]  Materials-Related Change

E Recycling/Reuse
D4 onsite D Material Reused for Original Purpose
[(] oftsite [ ] Materlal Reused for Lower Quality Purpose
] material Soid
] material Burned tor Heat Recovery

Orignally Proposed By: Dote:
Reviewed By: Date:
Approvsd for Study? yes no, by:

Reeson for Acceptance or Rejection
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FIRM PREPARED BY

WASTE MINIMIZATION ASSESSMENT
SAIC WS. Roman
SITE PRDC. UNIT/QOPER. CHECKED BY

Spray Painting G. Cushnie
DATE-INITIAL|DATE-REVISED |PRDJ. NO. SHEET 1 OF 1 PAGE
02/09/30 04/24/90 1-832-03-942-02 7 0oF 7

WORKSHEET

v | YEPA

Option Neme: _E-Coat Line Bath Maintenance (0P-7)

Brisfly Describe the Option:

Waste Stream(s) Affected:
03-G, 03-H

Input Haterial(s) Affectad:
E-Coet process chemigals

Product(s) Affected:
Nane

Indicate Type: D Source Reduction
E Equipment-Related Change

D Personnel/Procedure-Related Change
D Materials-Related Change

[J Recycling/Reuse

[ onsite [[] Material Reused for Original Purpose
[[] ofisite [ ] Material Reused for Lower Quality Purpose
[ ™aterlal sold

[] Material Burned for Heat Recovery
Orignally Proposed By: SAIC Date: 1/90

Reviewsed By: SAIC

Date: 2/90

Approved for Study? yes
Reoson for Acceptance or Rejection

no, By:

88



68

lg':lg WASTE MINIMIZATION ASSESSHENT ER;’;;‘":‘D oy
SITE PROC. UNIT/OPER. CHECKED BY
! G. Cushnie
A ] ekl e
WORKSHEET i o
Options Reting (R)
Criteria weight]l e1 gotion 2 Option ®3 Option ®4 Option 5 Option
(w) oP-t opP-2 opP-3 0pP-4 QP-5
R RXW R RXW R RXW R RXW R RXW
Reduction in woste's hezord 20 1.0 2.0 1.0 20 1.0 2.0 K1) 2.0 1.0 .
Reduction of treatment/disposel costs 5.0 5.0 250 8.0 400 |50 250 |7.0 35.0 7.0 35.0
Reduction of safety hezerd 7.0 1.0 7.0 4.0 28.0 1.0 7.0 1.0 7.0 1.0 7.0
Reduction of input meterial costs 9.0 1.0 9.0 7.0 63.0 3.0 27.0 7.0 63.0 6.0 540
Extent of current use in Industry 100 [8.0 80.0 8.0 800 |50 500 5.0 50.0 50 50.0
Effect on product quetity (no effect=10) 100 (100 100.0 [10.0 100.0 {10.0 1000 ]10.0 ]100.0 ]10.0 100.0
Low capital cost 8.0 5.0 40.0 }2.0 16.0 |[4.0 320 8.0 64.0 9.0 720
Low D&M cost 8.0 5.0 40.0 |8.0 640 |80 640 |[7.0 56.0 9.0 72.0
Short tmpismentetion period 50 |50 250 |[3.0 150 |7.0 35.0 10.0 [50.0 10.0 ]50.0
Ease of implementation 5.0 4.0 20.0 |3.0 15.0 |8.0 400 [8.0 40.0 10.0 50.0
Finel Sum of Welighted Ratings Z (R X W) 348.0 423.0 382.0 467.0 4920
Evelustion Option Renking 7 3 5 2 1
Feesibility Analysis Scheduled for (date)




06

{FIRM

WASTE MINIMIZATION ASSESSMENT

PREPARED BY

SAIC S. Romen
SITE lPROC. UNIT/0PER. CHECKED BY
G. Cushnie
DATE-INITIALIDATE-REVISED JPROJ. NO. PAGE
01/03/90 04/24/90 ll-832-03-942-02 SHEET1 OF1 | | "of 2
WORKSHEET N GENERATION \% EPA
Options Reting (R)
Criterie Weight] o1 gption ®2 Option *3 Option *4 Option s Option
(w) gP-6 0P-7
R RXW R RXWw R RXW R RXW R RXW
Reduction in waste's hezerd . . 2.0 1.0 2.0
Reduction of trestment/disposal costs 5.0 5.0 25.0 5.0 25.0
Reduction of sefety hezerd 7.0 1.0 7.0 1.0 7.0
Reduction of input moteriel costs 9.0 5.0 45.0 5.0 45.0
Extent of current use in industry 10.0 8.0 80.0 6.0 60.0
Effect on product quality (no effect=10) 100 |9.0 9.0 |80 80.0
Low cepitel cost 18.0 4.0 32.0 5.0 40.0
Low D&M cost 8.0 7.0 56.0 8.0 164.0
Short implementation pertod 5.0 4.0 200 |5.0 25.0
Ease of Implementetion 50 |60 30.0 |50 25.0
Final Sum of Welghted Ratings I (R X W) 387.0 373.0

Eveluation Option Ranking 4 6
Feesibility Anslysis Scheduled for (dete)




Appendix C

Feasibility Analysis Phase
Worksheets 14 to 17
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Firm SAIC Wasts Minimization Assessmemt | prepared By S. Roman

Sif“ - Proc. Unit/Oper. Checked By G. Cushnie

Dats \/3/90 Proj. No.1-832-03-942-02 Shest1 of 6 Page 1 of 6
WORKSHEET

WM Option Description

1.

14a

TECHNICAL FEASIBILITY

< EPA

Belt

Filter (OP-1)

Nature of WM Option

H the option appears technically teasible, state your rationale for this.

Equipment-Related
[ personnelProcedure-Related
__i Materials-Related

Belt filters have

been used in similar applications to dewater detackified paint that has

accumulated in the paint booth.

is turther anaiysis required?

%1 ves[ ] No.

warksheet. If not, skip to workshest 15.

It yos, continue with this

Equipment - Related Optlon

YES NO
Equipment available commercially? El D
Demonstrated commarcially? D
in similar application? El D
Successtully? El D
Describe closest industrial analog Similar spray painting operations.
Describe status of development Eully Developed and Commercialized.

Prospective Vendor Working installation(s) Contact Person(s) Date Contacted 1.
Serfilco Dan Cooper 2-6-90
2-6-90

Hydro-Seperation Systmes

Roy Lister

1.

Also attach filled out phone conversation notes, Instaliation vislt report, etic.
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Firm _SAIC Waste Minimization Assesament | prgpared By S- Roman
Site Proc.OnvOper. -+ - |CheckedBy _G. Cushnie
Date 1/3/90 Proj. No. 1-832-03-942-02 Sheet 2 of 8 Page __ of __
WORKSHEET "
14b TECHNICAL FEASIBILITY 7 EPA .
(continued)

WM Option Description Belt Filter (OP-1)

3. Equipment-Reiated Optlon (continued)

Performance information required (describe parameters): _1he following information is required:
minimum and maximum flow rates and percent solids achievable. This data can be

generated by sending a representative sample of the wet sludge to an experiment

vendor for testing.

Scalsup information required (describe): ___NONE

Testing Required: Cdys &l
Scal: [ Jbench [ ] ptiot [ __
Test unh available? D yes D no
Test Parameters (1ist)

Number of test runs:
Amount of materiak(s) required:
Testing to be conducted: O i-plant

O

Faclilty/Product Constraints: B
sDne. R.qu"-‘m.nt' Approximately 20 ftz (5.5"' X 3.5')

Possible locations within facility Unit will be used evervy &4 to 6 weeks when the
detackified paint 1s pumped cut of the paint booth. During use it should be located

where the paint sludge is being pumped from the booth. When not in use it can be

stored on-site, wherever space is availabhemsr left in place if convenient.
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Wasta Minimization Assessment

Firm __SAIC PreparedBy S. Roman
Site - . Proc. Unit/Oper. Checked By _ G. Cushnie
Date _1/3/90 Proj. No. _1-832-03-942-02 Sheet 3_of 6 Page __ of __

WORKSHEET N

14c¢ TECHNICAL FEASIBILITY K EPA
7
{cortinved)
WM Option Description Belt Filter (OP-1)

2. Equipment-Related Option (continued)

Utfity Requirsments:
Electric Power Volts (ACorbC) .115/1/60 W .. 23
BrREmNE,, ) Pow SRR pressure
Quality (tap, demin, etc.)
Cooling Water Flow Prossure
Temp. In Temp. Out
Coolant/Heat Transter Fluld
Temp. In Temp. Out
Duty
Steam Pressure Temp.
Duty Flow
Fuel Type Flow
Duty
Plant Alr Flow
inert Gas Flow

Estimated dellvery time (atter award of contract)._4_to 6 weeks

Estimated Installation time

installation dates

A houre

Estimated production downtime __nane- praduction can continue during installation

Wil production be otherwise affected? Explain the effect and impact on production. no

Wil product quality be affected? Explain the effect on quality.

no

94




Fim _SAIC Waste Minimization Assessmem | preparedBy _S. Roman

Site | Proc. unoper. - CheckedBy _G. Cushnie
Date 1/3/90 Proj. No. _12832-03-942-02 Sheet4_ of & Page __ of

: Er i TECHNICAL FEASIBILITY | & EPA

(continued)

wommmﬂp‘m Belt Filter (OP-1)

3. Equipment-Related Opiion (continued)
Wi modificstions to work flow or production procedures be required? Explain, Detackifjec

tank truck. Then water would be pumped back to the paint booth and reused.

Operator and maintenance iraining requirements
Number of peopletobetrained — D Onshe

O onsne

Duration of tralning
Describe catalyst, chemicals, replacement parts, or other suppliles required.

Rate or Frequency
tem of Rnplar;gmum Supplier, Address

Dispoga-Fabric Mddia 3-4-times per vear Serfilco, Glenview, IL

Does the optioh mest government and company safety and haalth requirements?
D Yes D No Explain _Io be determined

How is service handled (maintenance and technicsl assistance)? Expiain ;
local auvthorized repair centers or handles through the Serfilco office.

What warrantles are olered? Serfilco - 1 year repair or replacement of defective
parts.
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Firm SAIC J Waste Minimization Assesament Prepared By S. Roman
Site {roconwopel. Checked By G. Cushnie
Date 1/3/90 Proj. No. 12812-03-942-02 Sheet 5 of 6 Paga __ of __
WORKSHEET "\
-
14e TECHNICAL FEASIBILITY 7 EPA

(oontinued)

WM Option Description _Belr Filter (OP-1)

3. Equipment-Related Option (continued)

Describe any additional storage or material handling requirements, __The drum used to collect

the filter media will . need to be removed when filled and replaced with a

new drum.

Describe any addlitional laboratory or analytical requirements. .one

4. Personnel/Procsdure-Related Changes {skip to worksheet 15a)

Affected Dopartments/Areas

Training Requirements

Operating instruction Changes. Describe responsible departments.

8. Materiais-Ralated Changes (Nate: i substantial changes in squipment are required, then handia the
oplion as ah squipment-reiated one.)
Has tha new material been demonstrated commerclally?
in a similar application?
Successfully?

OO0k
m[mm]

Dascribe closest applicailon.




Firm SAIC Waste Minimization Assessment Preparad By S. Roman

' . | G. Cushnie

o - o |checkedBy

Date 1/3/90 Proj. No. 1-832-03-942-02 Sheel 1_of 6 Page _ of __
W?lﬂg';‘* COST INFORMATION \eb EPA

Belt Filrer (OP-1)

WM Option Description

CAPITAL COSTS - Include all zosis as appropriate. JOTALS
E Purchased Process Equipment
Price (fob factory) 7,174 {(complete filter system)
Taxes, freight, Insurance 430.00
Deliverad equipmant cosi 7,604.61
Price for Inftial Spare Parts inventory _ 82,605

0 Estimated Materials Cost
Piping
Electrical
Instruments
Structural
insulation/Plping

Assume 20 percent of edquipment

$1,521

D Estimated Costs tor Utllily Connecllons and New Utllhy Systems
Electriclly
Steam
Cooling Water
Process Waler
Refrigeration
Fuel (Gas or Oll)
Plant Alr

Inert Gas
[ estimated Costs tor AddHtional Equipment
Storage & Matertal Handiing 35 gallon drums - use
recycled drums
Laboratory/Analyilcal

Othet
U] she Preparation
{Demolition, she clearing, #ic.)
m Estimated installation Costs
Vendor
Contractor

3 workers for B hrs @L3 Hr. § 312

in-house Staff
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Fm SAIC Wllll "lnmubn Amm mendBy S. Roman
She Pmg. Uni/Oper. _Spray Painting {CheckedBy _G. Cushnie
Date __1/3/90 Proj. No. _1-832-93-942-92 Sheetl 2_of € Page __ of __
WORKSHEET . m— S
15b .COST INFORMATION - 7 E PA
. e
CAPITAL COSTS (Cont.) JOTALS

LEI Enginsering and Procuremant Costs (In-house & outsids)

Planning Assume 207 of equipment costs

iy

Engineering N
Procurement
Consuttants $1,521

D Start-up Cosis

Vendor
Contractor
in-houss 50

D Tralning Costs $0

D Permiiting Costs

Fess
in-house Stal Costs 50

7 innial Charge of Cataiysts and Chemicals

Rem M
Rem #2 $0

(3] working Caphal [Raw Materiais, Product, inventory, Materials and Suppliss (not sisewhere speciied)].

D Esiimated Salvage Valus (¥ any)

Rem @1 Disposa-Fabric media $192./200 yd. roll

Rem #2
Rem &3
Rem &4
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Firm _SAIC Waste Minimization Assessment Prepared By _ S.Romarn

SHe Procumuoper.>___ | Checked By

Date _1/3/90 Proj. No, 1-832-03-942-02 Sheet 3 of 6 Page __of __

W
15¢ COST INFORMATION < EPA
Tontnued)
CAPITAL COST SUMMARY
Cost ftem Cost
Purchased Process Equipmant < 7 605
Materials 1 <93
Utliy Connections o,
AddHionat Equipment 9
She Preparation 0
Installation 321
Englineering and Procurement 1,521
Start-up Cost 0
Training Costs 0
Permitting Coste 0
initla Charge of Catalysts and Chemicals 9
Fixed Capita! Investment $10,959
Working Capital 192
Total Capits! investment 11,151

Saivage Value




15d

‘COST INFORMATION

Firm SAIC Waste Minimization Assessment Pfeparod By S. Roman

Site Proc. Unit/Oper. Checked By G. Cughnis

Date _1./3/90 Proj. No. _1-832-03-942-02 Sheel 4 of 6 Page _ of
WORKSHEET

< EPA

Teontinoed)

[) Estimated Decreass (or Increase) In Uhilities

Uniiy

Unh Cost

§ per unit Unit per time

Decrease (or Increase) In Quantity

Tota! Decrease (or increass)
$ per time

Electricity

$.08/kw-hr (239 Xw. HR/YR)

($19/yr)

Cooling Process

Process Water

Rekigeration

Fuel (Gae or OI)

Pant Alr

Inert Al

INCREMENTAL OPERATING COSTS - Include all relevani operating savings. Estimate these costs on an incre-
mental basis {i.e., as decreases or increases over existing costs).

3

BASIS FOR COSTS

Annuat _X

Quarterty

3 Estimated Disposal Cost Saving

Monthly

Dally Othar

$5,978 (includes Trans.)

Assumes :

1.) soDecrsass in TSDF Fees

of sludge is fr

pit cleanout, 2.

107 solids for

°90cmso In State Feos and Taxes
Deacrsass In Transportation Cosls

wet sludge, and pecrgase In Onsie Treatment and Handling

3.) 35% solids for

dewatered sludgeDecreass in Permitting, Reporting and Recordkeeping

Tota!l Decreass In Dispossl Costa $5. 978
[:l( Estimated Decrease in Raw Materials Consumption
unh Cost Reduction In Quantity Decrease In Cost
Materiats $ per unit Units per time $ per time
City Water pz 20/K Gal 7RO K. Gal $1. 716
Booth Chemjcals (SEE WS 7) $80,907 Yr. }107 S8,001
Total b9 . 807

Assumes 50% reduction of booth water and

10% reduction of

booth chemicals

.
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Firm __SAic Waste Minimization Assessment Prepared By S. Roman
She Proc. Unit'Oper. Checked By G. Cushnie
Date __1/3/90 Proj. No. _1-832-03-942-07 Sheet5 of 6 Page __ of __
WORKSHEET Py
15e COST INFORMATION 7 E P A
{caminued)

D Estimated Decrease (or Increase) in Ancillary Catalysis and Chemicals

Catalyst/Chemical

Unk Cost

$ par unit Unlt par time

Decrease (or Incraase) in Quantity

Total Dacreans (or incraasa)
$ perlime

D Estimated Decrease (or Increase) in Operaling Costs and Maintenance Labor Costs
(Inciude cost of supervision, benefits and burden).

@ Estimated Decraase (or increass) in Operating and Malntenance Suppiies and Costs.
Disposa- Fabric Media - 4 rolls G §192 = §768

D Estimated Decrease (or Increase) In Insurance and Liabliity Costs (explaln).

D Estimated Decrease (or increase) In Other Operating Costs (explain).

INCREMENTAL REVENUES

D Estimated incremsntal Revenuss from an increase (or Decreass) in Production or Marketable

By-products (explain).
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Firm
Site

Date 1/3/90

SAIC I Waste Minimization Assessment

Proj. No. 1-932-03-942-02

I Prot; Un/Oper.

PreparedBy S. Roman

crlOdeBy G. Cushnie

Sheet 6 of 6 Page _ ol

WORKSHEET

15 f COST INFORMATION

< EPA

feontinued)

INCREMENTAL OPERATING COST AND REVENUE SUMMARY (ANNUAL BASIS)

Decrsases in Operating Cost or increases In Revenue are Positive.
tncreasss in Operating Cost or Decreass In Revenue are Negative.

Operating Cost/Revenus item $ per yesr

Decreass in Disposal Cost < 5 978
Decreass In Raw Materials Cost $ 9,807
Decrease (or increase) in Utlilties Cost - (19)
Decreass (or increase) in Catalysts and Chemicais S 0
Decrease (or increase) in O & M Labor Costs o N
Decrease (or increase) in O & M Supplies Costs - (768)
Decreass (or Increass) In iInsuranca/Liabliities Costs $ Q
Decreass (or Increase) in Other Operating Costs s o
Incremonts! Revenues {rom increased (Decrezsed) Production $ 0
Incremental Revenues from Marketabls By-products s a

Net Operating Cost Savings $14.998
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Eim SAIC Waste Minimization Asseasmant Prepared By 5. Roman
Sile Proc Unit/Oper. Checked By _G. cushnie
Date 1/3/80 - I Pro). NO. _1ag37e03-942203 Sheet 1 ot 1 Page __ of __
WORKSHEET PROFITABILITY WORKSHEET # 1 (s
" ‘PAYBACK PERIOD = Y '/ E PA
Belt Filter (OP-1)

Total Caphal investment ($) (from Worksheet 15¢) __$11,151

Annua! Net Operating Cost Savings ($ per year) (from Worksheet 151) $14.,998

Payback Pariod (In years) s —— .21 Capital Investment 0.7 vear

Annual Net Operating Cost Savings
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Firm __SAIC Waste Minimization Assessmem | prgparedBy ¢ pocon
Site P, Uni/Oper. Checked By _ G. Cushnie
Date _1/3/80 Proj. No. __1-8312-01-942-09 Sheet1_of § Page 2_of &
WORKSHEET P :
14a TECHNICAL FEASIBILITY Y’/ E PA

WM Option Descriplion __Transfer Efficiency (opr-2)

1. Nature of WM Option E Equipmant-Relsted
D Personnsl/Procedure-Related
[T materiais-Related
2. Hthe option appears technically feasibie, state your rationale for this. This proposed option

includes equipment that is used for similar purposes imn industry

Is furthor analysis required? X ] Yes | No. If yes, continue with this
worksheet. If not, skip to worksheet 15.

3. Equipment - Related Option

YES NO
Equipment available commerclally? @ D
Demonsirated commercially? E ':5
In gimilar application? @ D
Successtully? El D

Describe closest industrial analog  Similar spray painting operations

Describe status of deveiopment Fully developed and commercialized.
Prospective Vandor Working installation(s) Contact Person(s) Date Contacted 1.
Binks- Blue Ridge Supply 703-249-3003 G. Batten 2/90
1. Also sttach filled out phone conversation notes, instaliation vish report, etc.
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Firm ___SAIC Waste Minimization Assessment | prepared By 5. Roman

Site Proc. Unit/Oper. CheckedBy _C. Cuchnip
Date 1/3/90 Proj. No. 1-832-03-942-02 Sheet 2 of 6 Page __ of _
WORKSHEET 2 )
14b TECHNICAL FEASBLITY | & EPA
A\ Y 4
(oonunued)
WM Option Description Transfer Efficiency {QP-2)

3. Equipmeni-Related Option (continued)

Performance information required (describe parameters): Spray transfer efficiencies and
effectiveness of coverage.

Scalaup information required (describe): _ NONE

Testing Required: D yos D no
Scale: [ Jbench (] pit  FJ __ neconsrarion

Testunhtavaliable? [ ] yes [ ] no

Test Parameters (list)

Number of test runs:

Amount of materiaks) required:

Testing to be conducted: In-plant

O

Facliity/Product Constraints:
Spacs Rsquirements Paint booths may require some enlargement .

Possibie locatlons within taciliry “2int Spray Booths

105




Firm SALC Waste Minimization Assessment Prepared By S. Roman
Stte Proc.UnivOper. | Checked By G. Cushnie
Date _1/3/90 Proj. No. 1-832-03-942-02 ____ |Sheet3 of § Page _ of __

WORKSHEET o )
140 TECHNICAL FEASIBILITY -, EPA

\ Y4

{continued)
WM Option Description Iransfer Efficjency (OP-2)

2. Equipment-Related Opilon (continued)
Utlity Requiremants: (A1l utilities as existing)

Electric Power Volts (ACorDC) — . kW
Process Water Flow — Pressure
Quallty (tap, demin, eic.)
Cooling Water Flow —— Pressure
Temp.in — Temp. Out
CoolantMeat Transfer Fluid
Temp.in — ___ Temp. Out
Duty
Steam Pressure — _______ Temp.
Duty Flow
Fuel Typs Flow
Duty
Plant Alr Flow
inert Gas Flow
1 month

Estimated dellvery time (after award of contract)

Estimeied insialiation time _l_week
Instaliation dates_preferrably during annual plant shut dowm

Estimated production downtimse .....1-2 days

Wil production be otherwise affected? Explain the effect and impact onproduction. _xo—

NO

Wil product quailty be afiected? Explaln the effect on quality.
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Firm SAIC Waste Minimization Assessmem | prepared By

Site Proc. Unit/Oper. Checked By G Cushaie
Date _1/3/90 Proj. No. 1-832-03-942-02 Sheel 4_of 6 Page __ of __
WORKSHEET £
14d TECHNICAL FEASIBILITY w7 EPA
{vontinued)
WM Option Description Transfer Efficiency (OP-2)

3. Egquipment-Related Option (continued)
Wil moditications 10 work flow or production procedures be required? Expiasin.

Operator and matnignance training requirements
Numbar of people 1o betrained — -4 Onsite
Oftshte

Duration of tralning 8 hours
Describe catalyst, chemicals, replacement parts, or othar supplies required.

Hem Fot Repiacomant” Suppller, Address

Does the optlon meet government and company safety and health requirements?
D Yas D No Explain _to be derermined

How (s service handled (maintenance and iechnicai assistance)? Explain Not determined.

What warrantles are Offered? Will vary bv manufacturer
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Waste Minimization Assgssment

Firm __SAIC Prepared By
Site Pror.. UnivOper. CheckedBy _ G. Cushnie
Date __1/3/90 Proj. No. 1=812-03-942-02 Sheet 5 of 6 Page __ of __
WORKSHEET e Y
14e TECHNICAL FEASIBILITY Y’ E PA
{oonunued)
WM Option Description Transfer Efficiency (OP-2)
3. Equipment-Relaied Option (continued)
Destribe any additional storage or maleria! handling requirements. NONE
Describe eny sddiionel iaboratory or analytical requirements. — NONE
a. Parsonnel’Procedure-Relatod Changes  (skip to worksheet 15a)
Atiected Departmenis/Areas
Tralning Requirements
Operating Instruction Changes. Describe responsibie dopartments.
5. Materiais-Related Changes {Note: It substantial changes In equipment are required, then handie the

oplion as an equipment-related one.)
Has 1ha new material been demonstrated commercially?
In a similar application?

Successtuily?
Describe closest application.

OO0k
OO0ge
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Fim cayr Waste Minimization Assessmem | prepared By
Site Proc. Unit/Oper. Checked By .
Date __1,3/90 Proj. No. 1-832-03-942-02  |Sheet 1_of 6 Page ___ of ___
ETY COST INFORMATION < EPA
WM Option Dascription Transfer Efficiency (0P-2)
CAPITAL COSTS - inctude all cosis as eppropriate. IOTALS
B Purchased Process Equipment
Price {fob factory) New_guns, power gack
Taxes, freight, insurance
Dellverad equipmant cosi
Price (or initial Spare Parts Inventory $5.000
D Estimated Materials Cost
Plping see additional equipm,ent below
Electrical
instrumenta
Structurat
Insulation/Piping $ a
[___] Estimated Costs for Utiity Connections and New Utliity Systems
Electricity
Steam
Cooting Water
Proceas Water
Refrigeration
Fue! (Gas or ON)
Plant Alr
Inert Gas s _ 0
] Estimated Costs for Addtianal Equipment
Storage & Material Handting
Laboratory/Anatytics!
Other $ Q
@(sn. Preparstion Paint Bootk reconstruction s1s.o0n
{Demolition, alte clearing, etc.)
D Estimated Instaliation Costs
Yandor
Contractor
in-house Statt g 9
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Firm _SAIC Waste Minimization Assessment Prepared By

S Roman

Site Proc. UnivOper. . |CheckedBy _ G cushpje
Dals ...1.3/80 Prof. NO. 12832-03-842202 Sheet 2 _of 6 Page __ of _
WORKSHEET 0N
15b COST INFORMATION N7 E pA
Teontnued)
CAPITAL COSTS (Cont.) JOTALS

] Engineering and Procurement Costs {In-house & outside)

Planning Assume 207 of equipment
Engineering and reconstruction costs
Procurement
Consultants $ 4,000
D Start-up Costs
Vendor Assume 10% of equipmert and
Contractor reconstruction costs.
In-house $2,000
E Training Costs 14 MFN X BHonr $13 Houw Sl 4586
[J permitting Costs
Feos
in-houss Staff Coste 3 0
] inntal Charge of Catalysts and Chemicala
Hem #1
Hem 82 ) 0

(] working Caphtal [Raw Materials, Produci, inventory, Materials and Supplies (not elsewhere specified)).

Rem #1

itom #2

Rom &3

Rem &4 S 0
D Estimated Salvage Value (If any) S 9
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Firm __SAIC Waste Minimizstion ABS83SmeM | prapared By . Romap
Site —— | Pon UnivOper.w_.__ CheckedBy _G. Cushrie
Date _123/30 Proj.;No. 1-832-03-942-02 Sheet 3 of 6 Page __ of __
WORKSHEET A
15¢ COST INFORMATION w7 EPA
Tcontinwed)
CAPITAL COST SUMMARY
Cost ftem Cost
Purchased Process Equipmen $5.000
Materials 0
Wity Connections 0
Addhional Equipment 0
She Preparation 515,000
Instatlation 0
Engineoring and Procurement 4,000
Start-up Cost 2,000
Tralning Costs 1,456
Permitting Costs
intial Charge of Catalysts and Chamicals
Fixed Caphal investmsnt $27,456
working Capital
Total Capita investrment $27,456
Salvage Value
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Firm SAIC w.ﬂ. M"“ﬂ“z‘“oﬂ Amom Prmred By S R
sne PTDC mer. Ched(ed By G. Cushnie
Date 1/3//90 Proj. No. _1-832-03-942-02 Sheet 4 _of 6 FPage _ of
WORKSHEET o
.’
15d . COST INFORMATION <7 EPA
Teomunued)

D Estimated Decreass (or increase) In Utllitle8  No significant cost changes expected

Unit Cost Decrease (or Increase) In Quantity Total Decreass (of Increase)

Uthtty $ per unit UnH per time $ pef time

Electricity

Cooling Process

Process Water

Refrigeration

Fuel (Gas or Ol1)

Plant Alr
inert Al

INCREMENTAL OPERATING COSTS - include all relevant operating savings. Estimate these costs on an incre-
mental basis (i.e., as decreases or increases over existing costs).

BASIS FOR COSTS Annual _X__ Quarterly Monthly Dalty Other.

Estimatod Disposal Cost Saving
‘csume that 30% Decreass In TSOF Fees _SL.498

I3

{ painting is Decrease In State Fees snd Taxes
‘rame rails and that
: 30% efficiency UDeocrease In Transportation Costs

nc_rleasei lflorb frameDocrease In Onsite Treatment and Handiing
cails w e
ichieved. Decrease In Pemitting, Reporting and Recordkeseping

Total Decrease In Disposal Coste _S! 498
Estimated Decrease in Raw Materials Consumption

Unit Cost Reduction in Quanthy Dacreasa in Cost

Materials $ per unh Unhs per time $ per time

Ioron Polyurethane Fnamel 40/gal 3.780 gpy $151.200/yr
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Firm SAILC Waste Minimization Assessment Prepared By
Site Proc. Unit/Oper. Checkad By
Date Proj. No. Sheet 5 of 6 Page __of __
"15e COST INFORMATION < EPA
{continued)

D Estimated Decrease (or Increasse) in Anclllary Catalysts and Chemicals

Catalyst/Chemical

Unit Cost | Decreasa {or increass) In Quantity Total Decreasa (or Increass)

§ perunit Unlt per time

$ pertime

D Estimated Decrsasa (or Increass) in Opsrating Costs and Malntanance Labor Costs
(include cost of supervision, benefits and burden).

D Estimated Decrease (Or Increase) in Operating and Maintenance Supplies and Costs.

D Estimated Dacrease (or Increass) In insurance and Liability Costs (explain).

D Estimated Decrease {or increase) In Other Operating Costs (explain).

MNCREMENTAL REVENUES

Estimaied Incremantat Revenues from an Increass (or Decrease) In Production or Marketable

By-producta (explain).
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Firm _SAIC Waste Minimization Assessment | prepared By _S. Roman

Site ‘ Proc. Unit/Oper. - Checked By-._Cushnie
Date _1/3/90 Pro). No. 1-832-03-942-02 Sheet 6 of 6 Page ___ of
WORKSHEET A
15 f COST INFORMATION w EPA
toontinved)

INCREMENTAL OPERATING COST AND REVENUE SUMMARY (ANNUAL BASIS)

Decreases in Operating Cost or Increases In Revsnus are Positiva.
Increases In Operating Cost or Decrease In Reventie ars Negative.

Operating Cost/Revenue tem - $ per year

Decrease In Disposal Cost $ 1,498
Decreass In Raw Materials Cost 151,200
Decreass (or Increass) In Utlitlas Cost 0
Decrease (or Increase) in Catalysts and Chemicals 0
Decreass (or Increase) In O & M Labor Costs 0
Decrease (or Increass) in O & M Supplies Costa 0
Decreass (or Increase) In Insurance/Liabllities Costs 0
Decraase (or increase) In Other Operating Costs 0
incremental Revenuas from increased (Decrazsed) Production 0
Incremental Revenues from Marketabls By-products 17

Net Operating Cost Savings $152,698
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Firm _SAIC Waste Minimization Assessment PreparedBy _S. Roman

Site “PrOCUMWOper. . |CheckedBy _C. Cushnie
Date __1/3/9%0 Proj. No. 1-832-03-942-02 Sheet 1_of 1 Page __ of ___
“Option 2
WORKSHEET PROFITABILITY WORKSHEET # 1 fn
16 PAYBACK PERIOD 7 EPA

Improved Transfer Efficiency (OP-2)

Total Capltal investment ($) (from Workshaet 15¢) $27.456

Annual Net Operating Cost Savings ($ per ysar) (from Worksheet 15)_$152, 694

Total Capltsl investment
Annual Net Operating Cost Savings ® 0.2 vears

Payback Period (In ysars) =
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Firm SAIC Waste Minimization Assessment Prepared By <

Raman

Proc Bnit'Oper. Spray Painting |CheckedBy G- Cushnie

Site
1/3/90
e Proj. NO. _1.832-03-942-082 Sheet 1_of & Page __ of __

Dat

WORKSHEET

2 )
14a TECHNICAL FEASIBILITY 7 E PA

WM Option Description Pgint Mix Volume (OP-4)

1. Nature of WM Option J equipment-Related
[(x] PersonnelProcedure-Retated
[ mastertats-Retated

2. If the option appears technically feasible, state your rationale for this. The facility is current
tracking paint mixed volumes versus paint sprayed volumes and has achieved an

average of 1.3 quarts of paint wasted per truck due to over mixing. Continued

monitoring should be abe to decrease this to less than one quart.
is further analysis required? E Yu:| No. It yes, continue with this
worksheet. if not, skip to worksheet 15.

3. Equipment - Related Option (Not applicable-skip to worksheet l4e)
Equipment available commercially?

Demansiratad commercially?
in similar application?

OOOOg
OOOoB

Successfully?
Describe closest industrial analog
Describe status of development
Prospective Vendor Working instailation(s) Contact Person(s) Date Contacted 1.
1. Also sttach filled out phone conversation notes, instailation visit report, etc.
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Firm _SAIC Waste Minimization Assessment Prepared By S. Roman

Site Proc.unwOper. - |CheckedBy __G. Cushnie
Date 1/3/90 Proj. No. 1-832-03-942-02 Sheel S _of 6§ Page __ of ___
WORKSHEET (s
14e TECHNICAL FEASIBILITY 7 EPA
{continued) .
wmopﬂon Doscﬂpﬂon Paint Mix Volumes (opr-4)
3. Equipment-Relaied Option (continued)
Describe any additianal storage or malerial handling requiremenis.
Describe any addlitional laboratory or analytical requirements.
4. Personnel/Procadurs-Related Changes
Affected Departments/Areas Production Dept. / Paint Areas - personnel working in
the paint mix room.
Tralning Requirements Personnel in the paint mix room are curreatly monitoring
the volume of paint wasted due to over mixing and estimating the specific volume
of paint needed for a particular model. The estimates will improve with time with
a reduction in the amount of paint wasted due to overmixing.
Operaling instruction Changes. Describa responsible departmants. __None
S. Maleriais-Related Changes (Note: i substantial changes in squipment are required, then handie the

option as an squipment-related one.) (Skip to worksheer 15a)
Has the new material been demonstrated commarcially?
In 8 simliar application?
Successfully?

o000k
DOOOe

Describe closest application.
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Firm SAIC Waste Minimization Assesament Prepared By ) 4

Sie Proc. Unit/Oper. ‘}CheckedBy __ . Cushnie

Date __ 1/3/90 Proj. No. 12832-03-942-02 Sheet 1 of 6 Page _ of __
WORKSHEET

COST INFORMATION

15a

< EPA

WM Option Description _Paint Mix Volume (OP-4)

CAPITAL COSTS - Include all costs as appropriate.
':] Purchased Process Equipment
Price (fob factory)

Taxas, freight, insurancs
Dellvared equipment cost

Price for inlal Spare Parts Inventory

D Estimated Materials Cost

Plping
Electrical

Instruments
Structural

insulation/Piping

(] estimated Costs for Utliity Connections and New Utlitty Systems

Electriclty
Steam

Coaling Water

Process Water

Refrigeration

Fuel (Gas or OlI)
Piant Air

Inent Gas
[x] estimated Costs for Additional Equipment

Storage & Material Handling

Laboratory/Analytical Scale -

Alreadv _in use

$500.00

Other
D Site Preparation
{Demolition, site clearing, sc.)
[[] Estimated Instalistion Costs
Vendor

Contractor

In-housa Staff
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Firm _SAIC Waste Minimization Assessment | prepared By _ S. Roman
Site Proc. UnitOper. Checked By G. Cushnie
Date _1/3/90 Proj. No 1 -832-03-942-02 Sheet 2_of & Page __ of __
WORKSHEET Vo
15b COST INFORMATION Y EPA
Tcontinoed)
CAPITAL COSTS (Cont.) JOTALS
Eng!neering and Procurement Casts (In-houss & outside)
Planning
Englneering 100 Hr.@ $22.00/hr.
Procurement
Consultants §2.200

[ stant-up Costs

Vendor
Contractor

In-house

[ Training Costs

D Permitting Costs
Fees

in-houss Stat! Costs

[C] mhial Charge of Catalysts and Chemicals

nem #1

Rem #2

Working Capltal [Raw Materials, Product, inventory, Materials and Supplies (nol elsewhere specified)].
nem #1 _Log book to frack volumes

item £3

Rem 84

S 25.00

[ estimated Saivage Value (it any)

(yearly supply)
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FifM __SA1IL Waste Minimization Assessment | preparedBy  S. Roman
Sile Proc. Und/Oper. CheckedBy __G. Cushnie
Date _1/3/90 Proj. No. _1-832-03-9£2-02 Sheet 3 of 6 Page ___ of __
WORKSHEET e Y
5¢ COST INFORMATION w7 EPA
“Tontnued)
CAPITAL COST SUMMARY
Cost tem Cost
Purchased Process Equipment S i}
Materials $ 0
Utlity Connectiongs N 0
Addttional Equipmaent $ =pn
Site Preparation 3 0
Instaliation k 9
Enginesring and Procurement ]§ 2 200
Start-up Cost g 0
Training Costs s 0
Pemmitting Costs s 0
inttial Cherge of Cutalysts and Chemicals s 0
Fixed Caphal investmant S 2 700
Working Caphal s 25
Total Caphal Invastment &2 795
Sahvage Value s 0
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¢ ontin:

Estimated Decrease (or increass) in Utllitles

Firm SAIC | waste Minimization Assessment | preparegBy 5. Roman
Site Proc. unvOper. Chacked By _G. Cushnie
Date 1/3/90 l Proj, No, _1-830-03-942-02 Sheet 4_of 6 Page _ of __
WORKSHEET P
15d COST INFORMATION "/ EPA

Uity

Unit Cost
$ per unit

Decraass (or Incresse) In Quanlity
Unit per time

Tota! Decrease (of increase)
$ per time

Electriclty

§$.08/kw-hr

(846.00 1 yr)

Steam

(572 kw-hr 1 yr)

Cooling Process

Procsss Water

Retrigeration

Fual (Gas or OIf)

Plant Ak

Inert Alr

INCREMENTAL OPERATING COSTS - include all relevant operating savings. Estimate these costs on anincre-
mendal basis (1.e., as decreases or increases over existing costs).

[x] sasisrorcosts

Annuai _*

[X]  Estimated Disposal Cost Saving
Assumes 0.3 qt. Dscreass In TSOF Fees
of paint saved purrgaga in State Fees and Taxes

Decrease In Transportation Costs

Decrease In Onshte Treatment and Handling

Decrease In Permitting, Reporting and Recordkeeping
Yota! Decroass in Disposai Costs  $496.00

per truck

Monthiy

Dally Other.

Quarterty

5496 .00 {includes trans.)

D Estimated Decraase in Raw Materials Consumption

Materlals

Unht Cost Reduction In Quantity Decreass in Cost

$ per unit Unlts per time

$ pertime

| Imron Poly-urethane Fnamel . §§

40.00 pal $647.25 gals

$25,890.00
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Firm SAIC Waste Minimization Assessment { prapared By
Site Proc. Unt/Oper. Checked By _G. Cushnie
Date 1/3/90 Proj. No. 1-832-03-942-02 Sheet 5_of 6 Page __ of __
WORKSHEET N
15e COST INFORMATION 7 EPA
{continued)

D Estimated Decrsase (or incressa) In Ancillary Catalysts and Chemicals

Catalyst/Chemica!

Unh Cost

$ per unit Unlt per time

Decrsase (or increass) in Quantity

Total Decreass (or Increass)
S pertime

D Estimated Decraase (or increase) in Operating Costs and Maintenance Labor Costs
(Include cost of supervision, benefits and burden).

E] Estimated Decrease (or Increase) in Operating and Maintenancs Suppliles and Costs.

te

£ 825.00 per year

D Estimated Decrease {or Increase) in insurance and Liabliity Costs {explain).

D Estimated Decrease (or Increass) in Othar Operating Cosis (explain).

INCREMENTAL REVENUES

Estimated Incremental Revenues from an increase (or Decrease) In Production or Marketable

By-products (explain).
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Firm _SAIC . Waste Minimization Assessment |prgparedBy S. Roman

Site Proc. Unit/Oper. ____ Checked By _G. Cushine
Date _1/3/90 Proj. No. 1-832-03-942-02 Sheet 6 of 6 Page __ of __
WORKSHEET Py
COST INFORMATION 'Y, EPA
{continued)

INCREMENTAL OPERATING COST AND REVENUE SUMMARY (ANNUAL BASIS)

Decreases In Operating Cost or increases in Ravenus are Posltive.
Increases In Operating Cost or Decreass in Revenue are Negative.

Operating Cost/Revenus item $ per year

Decreass in Disposai Cost $ 496
Decroase In Raw Materals Cost 425,890
Decrease (or increass) in Utiiities Cost g - (46)
Dacrease (or increasa) in Catalysts and Chemicals s 0
Decrease (or increass) In O & M Labor Cosis $ 0
Decreass (or Increass) In O & M Supplies Costs s - (25)
Decrease (or Increase) In insurance/Llabilities Costs $ 0
Decrease (or increase) in Other Operating Costs $ 0
Incremeantal Revenues from increased (Decrezsed) Production A 0
Incremantal Ravenues from Marketable By-products $ 0

Net Operating Cost Savings Sop 1%
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Firm _SAIC Waste Minimization Assessment | prgpared By _ 5. Roman
She P UnR/Oper. Checked By G. Cushnie
Date 1/3/90 Pro. No. 1-832-013-942-02 Sheel 1_of 1 Page ___ of ___
WORKSHEET PROFITABILITY WORKSHEET # 1 (2}
16 PAYBACK PERIOD w7 EPA

Paint MIx Volumes (OP-4)

Total Capital investment ($) (from Worksheet 15¢) 52,729

Annuni Net Opereiing Cost Savings (3 per year) (from Worksheat 15)_326 315

Payback Period (In years) =

Tolal Capital Investment
Annusi Net Oparating Cost Savings

0.1 vyr
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Truck - l4-4

Firm __SAIC I Waste Minim(zation Assessment Prepared By S. Roman
She .| rro ueeoper, _SPT8y Painting |Checked By G. Cushnie
Date __1/3/90 Proj. No. 1-832-03-942-02 Sheet 1 _of 6 Page 4_of _6
WORKSHEET N
14a TECHNICAL FEASIBILITY 7 EPA

WM Optlon Description _Minimizing Degreasing Solvent Waste Volume (OP-5)

1. Nsture of WM Option E] Equipment-Related
[ PersonnevProcedure-Retated
[ moteriats-Reisted
2. H the option appears technically fsasible, state your railonaie for this. This option requires

the purchase of newv solvent containers and changes to degreasing procedures. The

needed for the option has not yet been identified, but is assumed to exist.

equipment

s further analysis required? X | Yes| | No. It yes, continue with this
workshesl. If not, skip to workshest 15.

3. Equipment - Related Option

YES NO

Equipment avallable commarciafly? dJ [J _unknown
Demonstrated commercialty? D D Unknown
in similar application? O O inknown
Successtully? D D Unknown
Describe cosest industrial analog /2

Describe status of development n/a

Prospective Vendor Working Installstion(s) Contact Person(s) Date Contacted 1

1.

Also attach fllisd out phone conversation notes, Instaliation visit report, etc.
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Firm __SAIC Waste Minimization Asssssmam | prepared By _ S.Roman

Site "Proc. Unit/Oper. Dggreacing of Fréggcked By _G. Cushnie

Date _1/3/90 PnﬁNoP3'9“2'02 Sheet 2 of § Page __ of _
WORKSHEET e )

14b

TECHNICAL FEASIBILITY

v EPA

{eartinuad)

WM Option Description —Solvent Segregation (OP-5)

3. Equipment-Related Option (continued)

Performance Information required (describe parameters):

n/a

’

Scalsup Information required (describe): ___n/a

Testing Required: Oyes [Xlm
Scale: [ Jbench [ piet [
Tostuntavaiiable? [ Jyes [ no
Test Paramators (iist)

Numbaer of 168t runs: nla

Amount of materiak(s) required: _n/a

Testing 10 be conducted: O wnplant

Faclity/Product Constrainms:

Space Requiremants No significant space requirements.

Possible locations within taciity
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(osntinuad)

Fum SALC Waste Minimization Asssssment Prepared By _S. Roman
Degreasing of Fram
Sie Proc. Unt/Oper, Raile Chassis  {CheckedBy _G. Cushnie
Date Proj. No. 1-832-03-942-02 Sheet 3 of 6 Page _ of _
WORKSHEET P )
14c¢c TECHNICAL FEASIBILITY 7 E PA ,

WM Option Description _Sclvenr Segregstion (OP-5)

2. Equipmeni-Relsted Option {continued)
Utility Requirements: one

Electric Power Volts (AC or DC) kw
Process Water Flow Pressure
Quailty (tap, demin, etc.)
Cooling Water Flow — Pressure
Temp.ln — Temp. Out
CoolanyHeat Transter Flulkd
Temp.In —— Temp. Out
Duty
Steam Pressure — ___ _____ Tamp.
Duty Flow
Fuel Type Flow
Duty
Plant Alr Flow

inert Gas Flow

Estimated delivery time (sfter award of contract) N/A
Estimated Instaniation time __ N/A
instalisiion dates _N/A

Estimated production downtime _none

WIll production be ctherwiss stfected? Explain the effect and impact on production, Production will
not be affected.

Wil product quallty be atfecied? Explain the efect on quality. Broduction quality will nmot
be affected.
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Firm _SAIC Waste Minimization Assessmeni Prepared By S. Roman
Degreaeing of Fra

Stte Proc. UnlVOper.Bails Chassis Chacked By _ G. Cushnie
Date Proj. No. 1-812203-942-02 Shest 4_of 6 Page __ of __

"14g | | TEcHNicAL FEASIBILITY < EPA

WM Oplion Description __Sclvent Segregation

(sartinued)

3. Equipment-Relsted Option (continued)

Wi modifications 10 work flow o¢ production procedures be required? Explaln Mincr charges
to procedures will be required, howvever there will be little impact to the

overall degreasing / painting operation.

Oparstor and maintenance training requiremants
Number of peopleto be tralned & X onsme
Otishte

Duration of tralning 21 hr.
Describe catalyst, chemicals, replacement parts, or other supplies required.

Hem H;:on%r.r:.qmu:mnw Supplier, Address

None

Does the oplion mest government and company safety and health requirements?
El Yas D Ko Explain _There are no antigipated impacts on the existing

safety and health requirements.

How I service handled (maintenancs and technical assistance)? Explain _n/a

What warranties are oered? __n/a
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Fim _SAIC Waste Min g?:?-nswmme PreparedBy _$. Romar
Sie Proc. Unt/OperRatle Chassts  jCheckedBy _G. Cushnie
Date Proj. No. 1=812-03-942-02 =~ |SheetS of € Page __of __
"13e TECHNICAL FEASIBILITY < EPA
(oentinuad) -
WM Option Description

3. Equipment-Relxied Option (continued)

Describe any additional siorage or matsrial handling requirements. ___None

Describe any additionai Iaboratary or analytical requirsments. Nane

4 Personnel/Procedure-Reisted Changes  (5kip to Worksheet 15a)
Affected Depanments/Areas

Training Requirsements

Opersting instruction Changas. Dascriba responsible dapariments.

8. Materials-Related Changes (Note: If substantial changes In squipment are required, then handie the

option as sh equipmaent-reiated one.) Yaa Mo
Has the new material been demonstraied commerciaily? D D
in a similar appilcation? O O
Successtully? O O
Dascribe closest application.
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Fym _Salc Waste wnmugg?gegmp}rlﬂ”"”d By S. Roman
Site Proc. UnivOper. Rails Chassis Checked By __G. Cushnie
Date Proj. No, 1-832-03-942-02 Sheet 1_of 6 Page _ ol __
"15a COST INFORMATION < EPA
WM Option Description Same as léa
CAPITAL COSTS - Include a!i costs as sppropriate. JQTALS
E] Purchased Process Equipment
Price (fob factory) Est. 4 units @ $100 ea.
Taxes, freight, Insurance
Delivered squipment cost
Price for inltial Spars Parts Inveniory 5400 _
[J estimated Matertals Cost
Piping
Elsctrical
Instruments
Structural
Insulstion/Plping 0
[J estimated Casts for tiitty Connections and New Uility Systems
Elactricity
Steam
Cooling Water
Process Water
Refrigerstion
Fusl (Gas or Olf)
Plant Alr
inert Gaa 0
[J estimated Costs for Additional Equipmant
Storage & Masterial Handling
Laboratory/Anatylical
Other !
D SRhe Preparation -_—s
N

{Demolition, alte cisaring, etc.)
D Estimsted Instalistion Costs
Vandor

Contractor

in-house Stafi
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Firm _SAIC Waste Minimization Assessmemt | prepared By 5. Roman

Degreasing of Frage

Site Proc. UnivOper.Rails Chassis Checked By _G. Cushnie
Date Proj. No. 1-832-03-942-02 Sheet 2 of 6 Page _ of
WORKSHEET 2 3
COST INFORMATION 7 E P A
TeonTinoed)
CAPITAL COSTS (Cont.) JOTALS

D Engineering and Procurement Costs (In-house & outside)
Planning
Engineering 2 hr @ $23/hr
Procurement
Consuliants ' $46

[ stan-up costs
Yendor
Contractor
in-house 0

Tralnlng Costs 6 operators for 15 minutes $20
@ S$13/hour

[ permitting costs
Fees
in-house Staff Costs 0

[ inniat charge of Catalysts and Chemicais

Rem #1
ttem &2 0

] working Caphal [Raw Materials. Product, nventory, Materials and Supplies (not elsewhere spectied)].

tem 81
ltom #2
Rem £3
Rem &4 a

D Estimated Salvage Value (H any}
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Firm _SAIC Waste Minimization Assessmem |preparedBy 5. Roman
] ! Degreasing of F}ame G. Cushnie
Site Proc. Un/Oper. kails Chassis... | Checked By
Date _1/3/99 Proj. No. 1-832-03-942-02 Shest 3 of 6 Page __of ___
WORKSHEET A
15¢ COST INFORMATION < EPA
Teontinoed]
CAPITAL COST SUMMARY
Cost tem Cost
Purchased Process Equipment $400
Materials 0
Utiiity Connections 0
AddMtional Equipment 0
She Preparsiion 0
Inmallation 0
Engineering and Procursmant S 46
Start-up Cost 0
Training Costs $ 20
Pasmltting Costs 0
Inkial Charge of Catalysts and Chemicale 0
Fixed CapHal Investment $466
Working Capital 0
Tolal Capital Invastment $4L6E

Salvege Valus o
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Waste Minlm
Fim SA1C st Miizaion Assgssmart | proparedy 5. foman
Site Proc. Uni/Oper.Rails Chassis Checked By G. Cushnie
Date 343494 Proj. No. 1-832-03-942-02 Sheet 4 _of 6 Page __of __
WORKSHEET

15d

COST INFORMATION

Teontinued)

[J Estimated Decreass (or Increass) In Utliities

SEPA

Wity

Unh Cost

$ psr unit Unh per time

Decrease (or Increass) in Quantity

Total Decreess (of increase)
$ pertime

Elsctrichy

Steam

Cooling Procesa

Process Water

Refrigeration

Fuel (Qas or OI)

Plant Alr

Inert Al

INCREMENTAL OPERATING COSTS - Include all relevant operating savings. Estimate these costs on an incre-
mental basis (i.e., as decreases ot increases over existing costs).

[0 sasisrorcosts

Annual Quarterly Monthly _ Dally Other.

Estimated Disposal Cost Saving

Decreass In TSDF Fess §3,219

Decrease In State Feas and Taxes

Dacreass in Transportation Costs

Decrease in Onsite Treatment and Handling —

Decrease in Permitting, Reporting and Recordkeeping .$3.219

Total Decrease in Disposal Costs
Estimated Decroass in Raw Materials Consumption
Unit Cost Reduction In Quantity Decreass in Cost
Materials $ per unh Units per time $ per time
K Special Blend-degreasing $5.00/gal 2,800 gallyx $14.,000

solvent

Based on 202 decrease in the amount of

begomes enptaminsted and is than disposed.
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Firm Waste Minimizailon Assessment | Prapared By
Sile Proc. Unit/Oper. Checked By
Date Proj. No. Sheet § of 6 Page _ of __
WORKSHEET ‘ M '
15e COST INFORMATION w7 EPA
{continued)

D Estimaiad Decreasa (or Increasa) In Anciiiary Catalysts and Chemlcals

Catalyst/Chemical

Unht Cost
$ per unit

Dacraase (or Increass) in Quantity
Unht per lime

Tolal Dacreass {or Incrense)
$ per time

D Estimated Decrease (or increase) In Operating Costs and Maintenance Labor Costs
(include cost of supervision, benefits and burden).

D Estimated Decrease (or Increass) in Operating and Maintenance Supplles and Cosis.

D Estimatad Decrease (or Increase) In insurance and Liabilty Costs (exptaln).

D Estimated Decreass (or increass) In Other Operating Costs (explain).

INCREMENTAL REVENUES

D Esilmated incremental Rsvenuass from an increase (or Decrease) in Production ar Marketable

By-products (explain).
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Firm SAIC

Site

Date ___1/3/90

Degreasing of Frame

Waste Minimization Assessment
Proc. Unt/Oper.Rail Chassis

Proj. No. 1-832-03-942-02

Prepared By S. Roman

G. Cushnie

Checked By

Sheet 6 of 6 Page ___ of

WORKSHEET

COST INFORMATION

< EPA

{oantinued)

INCREMENTAL OPERATING COST AND REVENUE SUMMARY (ANNUAL BASIS)

Decresases in Operating Cost or increasss in Revenue are Positive.
Incraases in Operating Cost or Decrease In Revenue are Negative.

onmlgg Cost/Revenus Rem

$ per year

Decrease in Diaposa! Cost

$ 3,219

Decrease in Raw Materiais Cost

$14,000

Decreass (or Increass) in Utiitles Cost

Decrease (or increase) in Catalysts and Chamicals

Decrease (or Increase) in O & M Labor Costs

Decrease {or increase) in O & M Suppliss Costs

Decrease (or increass) In insurance/l ladbiiities Costs

Decreasa (or increase) in Other Operating Costs

Incremental Revenuss from Increased (Decrezsed) Production

Incromental Revenues from Markstable By-producis

Net Operating Cost Savings

$17, 219
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| SAIC Waste Minimization Assessment .
Firm Degreasing of Frame Prepared By _S. Roman

G. Cushnie

Site Proc. Unl/Oper. Rails Chassis Checked By
Date 1/3/90 Proj. No. 1-832-03-942-02 Sheet 1_of 1 Page __ of __
WORKSHEET PROFITABILITY WORKSHEET # 1 n
16 " 'PAYBACK PERIOD vz EPA

Solvent Segregation (OP-5)

Total Capltai Investment ($) (from Worksheet 18¢) _ 5466

Annusl Net Opersting Cost Savings ($ per year) (from Worksheet 150 ___$17,219

Tota! Capital Investmant

Payback Period (In years) =

Annual Net Operating Cost Savings ¥ _<.1 years
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Firm SAIC Waste Minimization Assessment | prepared By C- Cushnie
Site Proc. Uni/Oper. E=Coat | Checked By _S. Roman
Date 1/3/90 Proj. No.12832-03-942-02 . Shest 1_of 6 Page 5 of b
WORKSHEET P
14a TECHNICAL FEASIBILITY Y, EPA

WM Optlon Description 10N Exchange with Recycle of Rinse Water (OP-6)

1. Nature of WM Option [(X) equipment-Related
PersonnelProcedure-Related
[ matertats-Related
2. I the option appears technically feasible, state your rationale forthls. Ion Exchange is a

technology that is commonly used on metal finishing lines for recvcling

rinse waters.

'
13 further analysis required? [X] Yes[ | No. It yes, continue with this
worksheet. if not, skip 10 worksheet 15.

3. Equipment - Related Option

Equipment avallable commercially?

Demonetrated commaerciafly?

In similar application?

HEERE
OO0OOB

Successtully?

Describe closest industrial analog Working systems are in place for the same

applications.

Describe status of development Fully developed and commercialized

Prospective Vendor Working Instailation(s) Contact Person(s) Date Contacted 1.

Numerous manufacturers/vendory

1. Also attach fliled out phone conversation notes, instaliation visit report, etc.
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SAIC Waste Minimlzation Assessment | prgpared By

Proc. Um,omr E-Coag Checked By S. Roman
1/3/90 Proj. No. 1-832-03-942-02 Sheet 2_of 6 Page __of __

WORKSHEET o )
14b TECHNICAL FEASIBILITY 7 E PA

{contnued)

WM Option Description Ion Exchange with Recycle of Rinse Water (DP-6)

3. Equipmeni-Related Option (continued)

Performance Information required (describe parameters): __Bench scale testing is needed to
select the proper ion exchange resin and to detercine approximate resir capacity.

Also testing is needed to reevaluate the existing chemical precinitation process to

7

3

determine if the iron salts,‘dos.age could be reduced.

Scaleup Information required (describe); Described above.

Testing Required: E yes D no
scale: [ Jbench [ ] pid [
Test unk avallable? m yes D no Cenerally performed by vendor.

Test Parameters (list) Major anion and cations of concern.

Number of test runs: _As needed.
Amount of material(s) required: __As needed
Testing to be conducted: D In-plant
E At vendnr's faciliry

Faclity/Product Conatraints:
Space Requirements
Possible locations within faclity ___Near existing ion exchange eguipment ip wagte .

treatment room.
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She Proc. UnivOper. .E-Coat Checked By _ S. Roman
Date __1/3/90 Proj. No. 1-832-03-942-02 Sheet 3_ of 6 Page __ of _
WORKSHEET £
14c¢c TECHNICAL FEASIBILITY 7 EPA
{continued)

WM Option Description _lon Exchange with Recycle of Rinse Water (OP-6)

2. Equipment-Related Option {continued)

Utlity Requirements: (Dependent on system selected)

Electric Power Voits {AC or DC) kW
Process Water Flow — Pressure
Quality (tap, demin, etc.)
Cooling Water Flow Pressure
Temp.In . Temp. Out
CoolantHeast Transfer Fiukd
Temp. I ——— . Temp. Out
Duty
Steam Pressure —_ Temp.
Duly Flow
Fue! Type Flow
Duty
Plant Alr Flow
inert Gas Flow

Estimated delivery time (sfter award of contract)_unknown
Estimated instaliation time _Gencrally 2-4 wks

Installation dates
Estimated production downtime

WIil production be otherwiss affected? Explain the etfect and impact on production None expected.

,e
None expected

Wil product quality be atiected? Expiain the effect on quality.
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WORKSHEET l

| 14d |

TECHNICAL FEASIBILITY

< EPA

{oontinuad)

WM Optlon Descriptionlon Exchange with Regycle of Rinse Water (OP-f)

3. Equipment-Reiated Option (continued)
Wil modifications to work fiow or production procedures be required? Explain, - N0

Operator and maintenance tralning requirements
Number of people to be trained No_additional

persons to be trained

Duratlon of training
Describe catalyst, chemicals, repiacement parts, or other supplies required.

D Onsite

D Ottshte

Rate or Frequency
Rem of Replacement Suppller, Address
Cartridge Filters! Usually weekly Numerous
Acid repcnerant As needed Numerous
Caustic regeneranf As needed Numerous

Does the option meet government and company safety and heafth requirements?

O ves [J o

To be determined

Explain

How Is ssrvice handied (maintenance and technical assistance)? Explaln Varies among

manufacturers.

What warranties are offered?

Varies among manufacturers
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14e TECHNICAL FEASIBILITY 7 EPA
{oontinuad) ’

Ton

WM Option Description Exchange with Recycle of Rinse Water (QP-6)

3. Equlpment-Related Optlon (coninued)

Describe any additional siorage or material handling requirements, __SYStem could be

integrated w/ existing IX unit and utilize the same regenerate feed containers.

Describe any additional laboratory or analytical requirements.

Personnel/Procedure-Related Changes

Affected Departments/Areas

Tralning Requirements

Operating instruction Changes. Describe respansibie departments.

Materiais-Related Changes (Note: if substantlal changes In equipment are required, than handle the
option as an aquipment-relaied one.)
Has the hew matérial bean demanstrated commerclally?
In a simlilar application?
Successtully?

DO0FE
O00g

Describe clossst application.
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WORKSHEET N
15a COST INFORMATION 7 E PA
Ton
WM Oplion Description Exchange with Recycle of Rinse Water (OP-6)
CAPITAL COSTS - Include all costs as appropriate. JOTALS
Purchased Process Equipment
Price (fob factory) Est. (installed)

Taxes, frelght, Insurance
Dellvered equipment cost
Price for inltial Spare Pans invantary 30,000

Estimated Materials Cost
Piping
Electrical Asgume 10% of price
instruments
Structural
Insutation/Piping

Assume 207 of Price

9,000

] Estimated Costs for tiiity Connections and New Uiility Systems
Eleciricity Included above
Steam
Cooling Water
Process Water
Retrigeration
Fusi (Gas or Oll)
Plant Air
inert Gas

[ Estimated Costs for Addhional Equipment
Storage & Material Handling
Laborgtiory/Anatytical
Other

[ sne Praparation

{Demolition, site clearing, etc.)

D Estimaied Installation Conts
Vendor
Contracior
In-house Statt
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Site Proc. UnivOper. E-Coat Checked By _S. Roman -
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WORKSHEET ’ o
15b COST INFORMATION 7 EP A
Teorlued)
CAPITAL COSTS (Cont.) JOTALS

[x] Engineering and Procurement Costs (In-house & outslide)

Planning Assume 207 of price
Engineering

Procurement
Consuitants 6,000

D Start-up Costs
Vendor
Contractor
in-houss

[ Tratning costs

D Permitting Costs
Fees
in-house Staff Coste

B InRisl Charge of Catalysts snd Chemicals

ltem &1 Estimate
e #2 500

D Working Caphtal [Raw Matsnials, Product, inventory, Materials and Supplies (not elsewhare specified)].

ftem #1
ttem #2
o 83
tem 84

[ estimated Satvage valus (it any)
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WORKSHEET £
15¢ COST INFORMATION <7 EPA
contn
CAPITAL COST SUMMARY
Cost Hem Cost
Purchased Process Equipment $30,000
Materials 9,000
Utiity Connections 0
Addttional Equipment
Site Preparation 0
Instaliation 0
Engineering and Procurement 6.000
Start-up Cost 0
Training Costa 0
Permitting Costs 0
inkial Chargs of Catalysts snd Chemicals 500
Fixed Capital investment $4S 500
Working Capltal 0
Total Capital Investment $45,500
Salvage Value 0

144




Firm SAILC Waste Minimization Assessment |preparedBy  G. Cushnie
Site Proc. Un/Oper. _E-Coat _ |CheckedBy __S. Roman
Date 1/3/90 Proj. No. _1-832-03-942-02 Sheet 4 _of 6 Page __ of
WORKSHEET P
. COST INFORMATION 7 EPA
. o e

E] Estimated Decrease (or Increasa) in Utliities

Uiy

Uni Cost

$ per unit Unkt per time

Decreass (or increass) in Quantity

Total Decraass (or Increase)
$ per time

Electricity

Estimate

($200)

Sleam

Cooling Process

Process Water

Refrigeration

Fuel (Gas or Ol))

Plant Alr

Inert Al

INCREMENTAL OPERATING COSTS - Inciude all relevant operating savings. Estimate these costs on an incre-
: mendal basis (i.e., as decreases or increases over existing costs).

(]

Assume 507

reduction of
F019 sludge

use on E-Coat line

BASIS FOR COSTS Annual X Quarterty Monthty Datly Other.
[X]  Estimated Disposal Cost Saving
Decrease in TSDF Fess $6.169
Decreass In State Fees and Taxas
Decraase In Transportation Costs
Decrease in Onshe Treatment and Handling
Decreass In Permitling, Reporting and Recordkeeping
Assume 907 reduciton of water ] 6.169
Total Decreasa In Disposai Costa  $6,169
(4 Estimated Decraase In Raw Materials Consumption
Untt Cost Reduction In Quantity Decrease in Cost
Materlala $ por unit Unlts per time $ per time
Treatment Chemicals S.{B’,be/yr 50% reduction $ 3,600 /vr
City Water $3.54/Kgal 1,170 K gal 4,162 Ar
Total $13,142/vr
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WORKSHEET o P
15 § COSTINFORMATION | S EPA

{sontinued)

INCREMENTAL OPERATING COST AND REVENUE SUMMARY (ANNUAL BASIS)

Dacreases in Operating Cost or increases In Revenus are Positive.
Increases in Operating Cost or Decrease in Revenue are Negative.

Operating CostURevenue Hem

$ per year

Decrease In Disposal Cost

$6,169

Decreass in Raw Materials Cost

$13,142

Decrease (or Increase) In Utilittes Cost

(200)

Dacreass (or Increase) In Cataiysts and Chemicals

Decrease (or increase) In O & M Labor Costs

Decrease (or Increass) In O & M Supplies Costs

Decreass (or Incraase) In Ingurance/Llabilities Costs

Decreass (or increass) in Other Operating Costs

incremental Revenues from increased (Decrezsed) Production

incremental Revenues from Marketable By-products

Net Operating Cost Savings

$19,311
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Fim
Site

SAIC

Date _1/3/90

Proc. UnivOper. __E-Coat
Proj. No. _1-832-03-942-03

Waste Minimization Assessment | prepared By . Gushaie

Chacked By _S. Roman

Sheel 1 of 1

Page of

WORKSHEET

16

PROFITABILITY WORKSHEET # 1
» PAYBACK PERIOD -

o
Y

EPA

Ion Exchange with Recycle of Rinse Water (oP-6)

Annual Net Operating Cost Savingas (3 per year) (from Worksheat 15f)

Payback Period (In years) =

Total Caplial Invastment (3) (from Worksheet 15¢) $43,500

519,311

Total Capltal investment

Annual Net Operating Cost Savings
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Firm SAIC Waste Minimization Assessment Prepared By G Cushnie

Site Proc. UnivOper. ._E~C23t | Checked By

Date __1/3/90 Proj. No. 1-832-03-942-03 Sheet1 ot 6 Page & of _ ¢
WORKSHEET

S
4a TECHNICAL FEASIBILITY 7 E PA

WM Option Description E-Coat Line Bath Maintenance (oP-7)

1.

2. If the opllon appears technically feasible, state your rationale for this.

Nsture of WM Option E
L Personnel/Procedure-Related

Equipment-Related

D Materials-Related

Bath maintenance is

often employed on metal finishing lines to extend the useful life of process solution

Is further analysis required? (%] Yes_ | No.

worksheet. If not, skip to worksheet 15.

3. Equipment - Related Option

Equipmen available commercialty?

Demonstrated commercially?
In similar application?
Successtuity?

Describe closest industrial analog

BORHE

If yos, continue with this

OOC1re

Used for identical purpose at many sites.

Describe status of developmeant

Fully developed and commercialized.

Prospective Vendor

Working instatlation(s)

Contact Person(s) Dais Contacted 1.

Numerous

Also attach fllled out phone convearsation notes, Instailation visit report, etc.
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Firm SAIC

Site

Date 1/3/90

Waste Minimization Assessment

Proc. Unlt/Oper. E-Coat
Proj. No. 1-832-03-942-03

G. Cushnie

Prepared By

Checked By S. Rocan

Sheet 2 of 6 Page __ of

WM Option Description

3

WORKSHEET

14b

TECHNICAL FEASIBILITY

< EPA

{contnved}

E-Coat Line Bath Maintenance (OP-7 )

Equipmeni-Related Opitlon (continued)

Performance Information required (describe paramelers):

The facility should coordinate anv

changes to the E-Coat line with chemical 'supplier to assure compatibility

with the existing system.

Scaleup Information required (describe):

Tesiing Required: D yes
Scale: [ bench [ pliot
Test unlit avallable? D yes

oad

Teost Parameters (list)

Number of test runs:

Amount of materlal(s) required:
Testing to ba conducied:

Faclity/Product Constralnis:
Spaca Requirements

[ npiant

Possible locations within taclifty
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Waste Minimization Assessment

Prepared By G. Cushnie

Firm SAIC

Site Proc. Unit/Oper. _E-Coat Checked By S. Roman

Date ___1/3/90 Proj. No. 1=832-03-942-03 Sheet 3_of & Page __ of __
WORKSHEET

WM Optlon Description

14¢

TECHNICAL FEASIBILITY

< EPA

{continued)

E-Coat lLine Bath Maintenance (0OP-7)

2. Equipment-Related Option (continued)

Utiity Requirements: Dependent on equiptment selected.
Electric Power Volts (AC or DC) kW
Process Water Flow Pressure

Quality (tap, demin, etc.)
Cooling Water Flow Pressure
Temp. In Temp. Out
Coolant/Heat Transfer Fluld
Temp. In Temp. Out
Duty
Steam Prsssure Temp.
Duty Flow
Fuel Type Flow
Duty
Plant Alr Flow
inert Gas Flow

Estimated delivery time (after award of contract)
Esiimated instaliation time

Installation dates

Estimated production downtime

Wil production be otherwiss atiected? Explain the efiect and impeact on production.

WIll product quality be affected? Explain the eflect on quallty.
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Firm
Site
Date

SAIC Waste Minimization Assessment | prepared By G- Cushnie

Proc. UnivOper. ____ E-Coat _ |CheckedBy _S:. Roman
1/3/90 Proj. No.1-832-03-942-03 Sheet 4 of 6 Page __ of

“Tag | [mEcHNnicaL reasBLTY| & EPA

L 19Q |

{ocontinued)

WM Option Description __E-Coat Line Bath Maintenance (OP-7)

3. Equipment-Related Option (continued)

Wil modifications to work flow of production procedures be roquired? Explain.

Operator and maintenance training requirements

Number of peopie to be tralned ... None . D Onshe
Oftsite
Duratlon of training
Describe catalyst, chemicals, replacement parts, or other supplies required.
hem “:?n‘:;f.':.".::',‘.i' Supplier, Address
Filter Cartridge} As needed Numerous

Does the option meet government and company satety and health requirements?
D Yes D No Explain _To be derermined -

How is service handisd (maintenance and technical assistance)? Explaln _Dependant on
vendor selected.

What warrantles are offered? Dependant on vendor selected.

151
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Site Proc. UnivOper. ___E-Coat Checked By _ S. Roman
Date 1/3/90 Proj. No. 1-837-03-942-03 Sheet 5 of 6 Page ___of ___
"Tde TECHNICAL FEASIBILTY | & EPA
{continued)

WM Option Description E-Coat Lipne Bath Maintenance (OP-7)

3. Equipmem-Related Option (continued)

Describe any addhional storage or material handiing requirements. __N© significant
changes to current operation.

Describe any addHional laboratory or analytical requirements, More frecuent bach gnalvsis

may be required.

4. Personnal/Procsdure-Ralstied Changes
Attecied Depanments/Areas

Training Requirements

Operating Instruction Changes. Describe reaponsible depariments.

5. Materiais-Related Changes (Note:  substiantial changes in squipment are required, then handie the
option as an squipment-related one.)
Has the new material been demonstrated commerclally?
In a aimilar applicatlon?
Successtully?

OOOF
Ogae

Describe closest application.
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Firm

Site 7575 Proc. UntyOper, _E-Coat | Checked By
Proj. No.1-832-03-942-03 Sheet 1_of 6 Page _ of _

ale

WORKSHEET £
15a COST INFORMATION 7 E P A

WM Optlon Description E-Coat Line Bath Maintenance (OP-7)

CAPITAL COSTS - include all costs as appropriate. JOIALS
E Purchased Process Equipment
Price (fob factory) Estimated cost is $2.000
Taxes, freight, Insurancs per pracess tank
Delivered equipment cost
Price for inklal Spare Parts inventory _ $6,000

(] Estimated Materials Cost
Piping
Elecirical
instruments
Structural
Insulation/Piping

Assume 207 of price

Assume 107 of price

1,800

D Estimated Costs 1or Ullity Connectlons and New Utllity Systema
Electricity Assuze 10% of price
Steam
Coaling Water
Process Water
Rsfrigeration
Fuet (Gas or Ofl)
Plant Alr
inert Gas
[ Estimated Costs for Additiona Equipment
Storage & Material Handling
Laboratory/Anaiytical
Other
(7 sne preparation
{Demolition, she clearing, etc.)
IZ] Estimated Instaliation Costa
Vendor
Contractor
In-house Staff

00

Assume 207 of price $1.,200
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15b COST INFORMATION 7 EPA
Tcominued]
CAPITAL COSTS {Cont) IOTALS
m Engineering and Procurement Costs (In-houss & outside)
Planning Assume total for E&P is 20%
Englneering of price
Procurement
Cansultants $1,200
E] Start-up Costs
Vendor
Contractor
In-house Assume 20% of price §1,200

[ Training Costs

I:] Permitting Costs
Feos

in-house Staff Costs

D inkial Charge of Catalysts and Chemicals

em 1

3] working Caphal [Raw Materials, Product, Inventory, Matertals and Supplies (not elsewhere specitied)).

Rem #1 _Assume 20% af price

Rtem £3

Rem #4

$1,200

D Estimated Salvage Valus (it any)
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Date _1/3/990 Proj. No. _1-832-03-942-03 Sheet 3 ot 6 Page __ of __
WORKSHEET P
15¢ COST INFORMATION vz EPA
Teontinued]
CAP[TAL COST SUMMARY
Cost ltem Cost
Purchased Process Equipmant $ 6,000
Materials 1,800
Utlity Connections 600
AddRitional Equipment
She Preparation
Instatiation 1.200
Engineering and Procurement 1,200
Starnt-up Cost 1,200
Training Costs
Permitting Costa
inMtial Charge of Catalysts and Chemicals
Fixed Capltal investment $12,000
Working Caphtal 1,200
Tota! Capital Investment $13,200
Saivage Value $ 0
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WORKSHEET P o
15d . COST INFORMATION <7 EPA
‘ S
L_x.| Estimated Decrease (or Increase) in Utilities
Utiin Unit Cost | Decrease (or Incresse) in Quantity!  Total Decreass (or increass)
Y $ per unh Unlt par time $ per time
Electricity Estimated $200/yr
Steam ’
Cooling Procsss
Process Water
Refrigeration
Fus! (Qas or OH)
Plant Alr
inert Al

INCREMENTAL OPERATING COSTS - Include all relevant operating savings. Estimate these costs on an incre-
mental basis (1.e., as dacreases or increasas over existing costs).

BASIS FOR COSTS  Annual_* _ Qusnerly Monthly Daity Other.
[X]  Estimated Disposal Cost Saving
Decreass In TSOF Fees $1,233
Assumes 107 Decreass in Siate Fees and Taxes
reduction of
¥019 sludge. Decreass In Transportation Costs

Docrease In Onsite Treatment and Handling
Decreasa In Permitting, Reporting and Recordkeeping
Total Decrease In Disposal Costs  $1.233

Estimated Decrease In Raw Materials Consumption

Unk Cost Reduction in Quantity Decrease in Cost

Materials $ per unit Units per time $ pertime

Tanks 1,3,6,(see ws7) 6,330/yr 307 reduction $1,899
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15e COST INFORMATION \Y; E PA

(continued)

|_—] Estimated Decrease (or Increasse) In Anclliary Catalysis and Chemicais

Unit Cast Dacreass (or Increass) In Quantity Tatat Decreass (or Increasas)

Catllywchomlul $ per unlit Unit per lime $ par time

E] Estimated Decrease (or Incraasa) in Operating Costs and Maintenance Labor Costs
(include cost of supervision, beneilts and burden).

Increases in maintenance labor for equipment are expected to be balanced by

decreases in labor for refomuiarion at the baths.

D Estimated Docrease (or increass) in Operating and Maintenance Supplies and Casts.

D Estimated Decraase (or incroase) in Insurance and Llablity Costs (explaln).

D Estimated Decrease (or increass) in Other Opersting Costs (explain).

JNCREMENTAL REYENUES
Estimated Incremental Revenues from an increase (or Decreass) in Production or Marketable

By-products (explain).
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Date 1/3/90 Proj. No. 1-832-03-942-03 Sheet 6 of 6 Page __ of _
WORKSHEET £
15 f COST INFORMATION Y} EPA
(santinued)

INCREMENTAL OPERATING COST AND REVENUE SUMMARY (ANNUAL BASIS)

Docreases in Operating Cost or increases in Revenus are Positive.
Increases In Operating Cost or Decreass in Revenue are Negative.

Opersating Cost/Revenue Hem

$ per yoar

Decreass in Disposal Cost

$1,233

Decrease In Raw Materials Cost

$1,899

Decrease (or increass) In Utlitles Cost

200

Decrease (or Increase) In Cataiysts and Chemicals

Decrease (or increase) In O & M Labor Costs

Decreasa (or Incraass) In O & M Suppliss Coste

Decreass (or increass) in tnsurance/Llabliities COsts

Decroase (or Increase) in Other Operating Costs

Incremantal Revenuas from increased (Decrezsed) Production

Incremental Revenues from Marketable By-products

$3,332

Net Operating Cost Savings
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Fim —sALC Waste Minim(zation Assessment | Prepared By
Site Proc. Uni/Oper. _E-Coat | Checked By Rowan
Date 1/3/90 be] No. 1-832-03-942-03 SMM‘J__ of 1_ Paoe ot
WORKSHEET PROFITABILITY WORKSHEET # 1 o
16 PAYBACK PERIOD N7 EPA

E-Coat Line Bath Maintenance (OP-7)

Total Capital Investment ($) (from Worksheet 15¢) _S13.,700

Annual Net Operaiing Cost Savings ($ per ysar) (from Worksheet 15f) 53, 332

Payback Period (in ysars) s

Total Capital investment

Annual Net Operating Cost Savings 4.0 years
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Firm _SAIC Waste Minimlzation Assessment | prepared By S. Roman
Site " Phso, UM/Oper. Checked By G. Cushnie
Date _2/9/90 Proj. No. 1-832-03-942-02 Sheet 1 _of {_ Page __of __
WORKaeET PROFITABILITY WORKSHEET #2 <
17 CASH FLOW FOR NPV, IRR Y 4 EPA
Cash Incomes (Such as net operating cost savings and salvage vaius) are shown as positive.
Cash outlays (such as capital invesiments and Increased operating costs) are shown as negative.
Canstr. Operating’ Yesr
Line Your
0 1 2 3 4 S ] L 8
A Flxed Caphtal investment
B + Working Caphai
C Totai Capital investment
D Salvage Value!
E Ne! Operating Costs Savings
F -interest on Loans .
QG - Depreciation
H TYaxabie income
I -income Tax*
4 Aftertax Profit
K + Depreciation
L - Repayment of Loan Principal
M - CapRal investment (line C)
N+ Saivage Valua (line D)
O Cash Flow
P Present Value of Cash Flow*
Q Net Present Vaiue (NPVYy
Preseni Worth* (5% discount) 1.0000 10.8524 10.9070 [0.8638 [0.8227 [0.7835 |0.7482 10.7107 [0.6788
{(10% dlacount) 1.0000 {0.9091 {08284 [0.7513 [0.6830 [0.8200 [0.5645 (0.5132 10.4885
{13% discount) 1.0000 08898 [0.7581 [0.8575 |0.5718 [0.4972 |0.4323 {0.3750 [0.3268
{20% discount) 1.0000 {0.8333 {0.6044 {05787 [0.4823 |0.4018 [0.3349 [0.2791 |0.2328
(25% discount) 1.0000 |0.8000 [0.6400 [0.5120 j0.4098 10.3277 [0.2621 [0.2097 [0.1678
1 Adjust table as necessary if the anticipated project [He is isss than or more than 8 ysars.
2 Salvage value includes scrap vaius of equipment pius sais of working cspital minus demo-
RN %l:ma:uthmdbrulwmhgmomuwm.Fupcmxu.hm.uummmnhol“
4 The presant vaius of the cash flow is equai 1o the cash flow multipiled by the pressnt worth factor.
5§ The net present veiue ia the sum of the pressnt value of the cash fiow for that ysar and sll of the preceeding ysars.
6 The formula for the prasent worth factor is where n i years and r is the discount rate.

~

(1)
The Injernal rate of rsturn (IRR) Is the dlacount rate (r) that resutts in e nat presant vatus of 2sro over tha lita of the
project.
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TECHNICAL REPORT DATA )
{Please read Instructions on the reverse before compler -

1. REPORT NO. 2. 3
EPA/600/2-91/038
4 TITLE AND SUBTITLE 5. REPORT DATE'
S nima : : 21 AUG 91
¥asti %1n1m;Tat;?n 2pportun1tv Assessment: A C1ass 8 |o5rRioRmMING ORGANIZATION CODE
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