
EPA/600/2-91/038 


WASTE MINIMIZATION OPPORTUNITY ASSESSMENT 

A TRUCK ASS EMBLY PLANT 

by 

Science Applications lnterna:ional Corporation 

Mclean. Virginia 22102 


EPA Contract No. G8-C8-0061, WA 2-05 

SAIC Project No. 1-832-03-200-33 


Project Officer 


Mary Ann Curran 

Pollution 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 



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. 

ii 



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 fdentify new technologies and techniques for reducing 
wastes from industrial processes used by selected sites and to enhance the adoption of pollution 
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 Mfx Volume, Option 5 - Minimize Contamination of Degreasfng Solvent, 
Option 6 - Ion 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 Option 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 screening 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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Figure 1. The Waste Minimization Assessment Procedure 
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TABLE 1. UST OF WASTE MINIMIZATION ASSESSMENT WORKSHEETS 

Phase 

Step 1 
Planning and Organization 
(Section2) 

Step 2
Assessment Phase 

(,) 

Numberand Title 

1. 	Assessment Overview 

2. 	Program Organization 

3. 	 Assessment Team Make-up 

4. 	Site Description 

5. 	Personnel 

6. 	Process Information 

7. 	 Input Materials Summary 

8. 	Products Summary 

9. 	 Individual Wastestream 

Characterization 


(continued) 

Purpose/Remarks 

Summarizes the overall procedure. 

Records key members In the WMA program task force 
and the WM assessment teams. Also records the 
relevant organization. 

Lists names of assessment team members as well as 
duties. Includes a list of potential departments 
to consider when selecting the teams. 

Lists background Information about the facility, 
Including location, products and operations. 

Records Information about the personnel who work in 
the area to be assessed. 

This is a checklist of useful process Information to 
look for before starting the assessment. 

Records input material information for a specific 
production or process area. This includes name, 
supplier, hazardous component or properties, cost, 
delivery and shelf-life information, and possible 
substitutes. 

Identifies hazardous components, production rate, 
revenues, and other information about products. 

Records source, hazard, generation rate, disposal 
cost, and method of treatment or disposal for each 
wastestream. 



Phase 

Step2
Assessment Phase 
(continued) 

.::.. 
Step 3
Feasibility Analysis Phase 

Step4
lmplementation 

TABLE 1. (Continued) 

Numberand Tdle 

10. 	Wastestream Summary 

11. 	Option Generation 

12. 	Option Description 

13. 	Options Evaluation by 
Weighted Sum Method 

14. 	Technical Feasibility 

15. 	Cost Information 

16. 	Profitability Worksheet #1 
Payback Period 

17. 	Profitability Worksheet #2 
Cash Flow for NPV and IRR 

18. 	Project Summary 

19. 	Option Performance 

Purpose/Remarks 

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

Records options proposed during brainstorming or 
nominal group technique sessions. Includes the 
rationale for proposing each 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 performing a technical evaluation 
of a WM option. This worksheet is divided Into 
sections for equipment-related options, personnel/ 
procedural-related options, and materials-related 
options. 

Detailed llst of capital and operating cost Information 
for use in the economic evaluation of an option. 

Based on the capital and operating cost Information 
developed from Worksheet 15, this worksheet Is 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 (IRA). 

Summarizes lmporlanttasks to be performed during 
the lmplementationof 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 
planning 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. 
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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 number 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. At the 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 production processes selected for this assessment. 

Degreasing of Frame Rails (Chassis) 

The Chassis is degreased in a booth just prior to entering the chassis paint booth. Chlorinated 
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 oil 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. 
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Prior to 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, 1-trichloroethane and 1 O percent methylene chloride. Early 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 oven where the 
temperature is controlled to protect the fiberglass and plastic. 

The chassis paint booth operates with painters. The frame rails (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 for volatile organic carbon (VOC) air emissions. The present 
permit limits the plant to 154 tons of voe 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 facility 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 facility 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 CE-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 adhesion and corrosion 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 genarated 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. 

Early 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. 
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TABLE 2. SUMMARY OF WASTE GENERATION AND DISPOSAL COSTS 
AT THE TRUCK ASSEMBLY Pl.ANT 

Trucks Built 

Ouantity of lnduS1tiaJ Waste Generated (lb) 
Chassis Degreasing 


Old Solvent (100% TCA)• 

New Solvent (90% TCA) • 


Spray Painting Wastes 

Waste Paint and Still Bottoms• 

Oetacklfied Paint Sludge 

Pretreatment Sludge• 

Heavy Drums• 

Undercoating• 

Used Oil 

Floor Ory & Pigs 


Total 

Normalized Quantity ~b/truck) 
Chassis Degreasing 


Old Solvent (100% TCA)• 

New Solvent (90% TCA)• 


Spray Painting Wastes 

Waste Paint and Still Bottoms• 

Oetackified Paint Sludge 

Pretreatment Sludge• 

Heavy Drums• 

Undercoating• 

Used Oil 

Floor Ory & Pigs 


Total 

Disposal & Transportation Costs ($) 
Chassis Degreasing 


Old Solvenl (100% TCA)" 

New Solvent (90% TCA)* 


Spray Painting Wastes 

Waste Paint and Slill Bottoms• 

Oetackifled Paint Sludge 

Pretreltment Sludge• 

Heavy Drums• 

Undercoating• 

Used Oil 

Floor Dry & Pigs 


Total Cost for Industrial Wastes 
Total Cost of Hazardous Waste Only 

Normalized Cost ($/truck) 
01assis Degreasing 


Old Solvent (i00% TCA)* 

New Solvent (90% TCA)* 


Spray Painting Wastes 

Waste Paint and Still Bottoms• 

Detacklfied Paint Sludge 

Pretreatment Sludge• 

Heavy Drums• 

Undercoa1m9• 

Used Oil 

Floor Ory & Pigs 


Total Cost of all Industrial Wastes 
Hazaroous Waste Cost 

• Hazardous Wastes Sy EPA Standards. 
• 1989 data are estimated. 
NA • Not Applicable 
NR • Not Reported 

1987 

5,845 

NA 
NA 

162.793 
1.348.725 

91.440 
31,600 

NA 
24,920 

NR 
1,659.478 

NA 
NA 

27.9 
230.7 

15.6 
5.4 

NA 
4.3 

NR 
283.9 

NA 
NA 

$81.103 

$37.156 

$11.279 

$50,513 


NA 

$1,430 


NR 
$181,491 
$142,895 

NA 
NA 

$13.88 
$6.36 
$1.93 
$8.64 
NA 
$0.24 
NR 

$31.05 
$24.45 

1988 1989' 

7,721 8,630 

NA 8,510 
NA 11,700 

173.496 224.360 
972.260 523.100 
77.640 96.440 

8,440 	 0 
NA 3,775 

29.450 37,635 
NR 8,620 


1.261,286 914.140 


NA 1.0 
NA 1.4 

22.5 26.0 
125.9 60.6 

10.1 11.2 
I., o.o 

NA 0.4 
3.8 4.4 
NR 1.0 

1634 105.9 

NA $2.087 
NA $8,644 

$56.074 $14.552 
$28.219 $16.647 
$17,743 $12.338 
$11.430 $0 

NA $2.879 
$1,106 $165 

NR $8.644 
$114,573 $60.688 
$85,247 $40,501 

NA $0.24 
NA $1.CJO 

$7.26 $1.69 
$3.65 $1.93 
$2.30 $1.43 
$1.48 $0.00 
NA S0.33 
$0.14 $0.02 

NR $0.39 
$14.84 $7.03 
$11.04 $4.69 
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TABLE 3. PROCESS AND WASTESTREAM CODES 

Process 

Spray Painting 
Degreasing 
Phosphating (E-Coat) 

Waste Type 

Waste Paint - Liquid 
Waste Paint - Solid 
Detackifled Paint 
Paint Booth Water 
Degreasing Solvent 
Rinse Waters 
Spent Process Solutions (Cleaner, Activator and Sealer) 
Phosphate Bath and Tank Bottoms 

Process Code 

01 
02 
03 

Waste Code 

A 
B 
c 
D 

E 

F 
G 
H 
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TABLE 4. WASTE DISPOSAL PRACTICES AT THE FACILITY FOR SELECTED WASTES 

RCRA Regulatory Disposal 
Process Wastestream (Code) Classification Frequency Disposal Practice 

Spray Painting Waste Paint  Liquid Flammable Waste UN 1993 90 Days Fuel Blending at Cement 
(01-A) F003/F005 Kiln Facility 

Waste Paint  Solid FlammableWaste UN1993 90 Days Incineration at Commercial 
(01-B) F003/F005 TSDF 

Detackified Paint None 4 to 6 Weeks Commercial TSDF 
(01-C) 

Paint Booth Water None Daily Onsite Pretreatment; 
(01-D) POTW* 

Degreasing of Degreasing Solvent FOO 1/F002/D006/D007 90 Days Fuel Blending at Ecolotec-
Frame Rails (02-E) A Division of Stout 
(Chassis) Environmental 

Phosphating of Spent Process Solutions None 2 Weeks Onslte Pretreatment; 
Misc. Part (E-Coats) (Cleaner, Activator & POTW* 

Sealer) (03-G) 

Rinse Waters None Daily Onslte Pretreatment; 
(03-F) POTW* 

Phosphate Bath and None Annually Commercial TSDF-Tricll 
Tank Bottoms (03-H) Environmental 

* Onsite pretreatmentproduces a sludge which is sent to a hazardous waste landfill. The treated water Is discharged to 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 
solidification 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 reHected 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 detacklfied paint that has accumulated in the pits of each paint booth is pumped to a tank 
truck. These cleanouts generate a relatively wet (10% solids) paint sludge. 

The water in the paint booth reservoirs Is treated chemically to cause the detacklfication of the paint 
and to improve the operation of the system. The chemical treatment includes: 1) pH control (9.0 to 9.5), 
2) addition of a cationic polymer and aluminum chloride 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 
bioclde 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 to 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 ls 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 (F019 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 1989 FROM SPRAY PAINTING, DEGREASING 

AND PHOSPHATING PROCESSES 


Wastestream 

Waste Paint - Liquid 
(includes still bottoms 
from distillation unit) 

Waste Paint - Solid 

Detackified Paint 

Paint Booth Water 

Degreasing Solvent 

Rinse Waters 

Spent Process Solutions 
(Cleaner. Activator 
and Sealer) 

Phosphate Bath and 
Tank Bottoms 

Total Disposal Cost 
for Selected Wastes 

Stream 

Code 


01-A 


01-B 

01-C 

01-D 

02-E 

03-F 

03-G 

03-H 

Annual 
Generation 

213,142 lb 

11,218 lb 

523,000 lb 

780,000 gal 

20,210 lb 

510,000 gal 

43,680 gal 

2,780 gal 

Unit Cost 
for Disposal 

$.027/lb 

$.778 

$.032/lb 

$2.20/1,000 gait 

$0.53/lb 

$2.20/1,000 gait 

$2.20/1.000 gait 

$.24/gal 

Disposal 
Cost* 

$5,821 

$8,731 

$16,647 

$1,716 

$10,731 

$1, 122 

$96 

$667 

$45,531 

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

t 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 A-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 weighted 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 A-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 further 
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 to 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 

Spray Painting/Waste Paint - Liquid/01-A 

Spray Painting/Waste Paint - Solid/01-B 

Spray Painting/Detackified Paint/01-C 

Spray Painting/Paint Booth Water /01-D 

Degreasing/Degreasing Solvent/02-E 

Phosphating/Rinse Waters/03-F 

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

Phosphating/Phosphate Bath and Tank 
Bottoms/03-H 

TABLE 7. 

Waste Minimization Option 

Belt Filter 

Transfer Efficiency 

Quantity Materials, $/yr. WM Options 

213,142 lb 

12,280 lb 

523,100 lb 

780,000 gal 

20,210 lb 

510,000 gal 

43,680 gal 

2,780 gal 

$929,360 2, 3,4 

$58,897 2,3,4 

$125,444 1, 2 

$939 1, 2 

$12,116 5 

$614 6 

$6383 7 

$2,333 

SUMMARY OF WASTE MINIMIZATION OPTIONS 

Waste Option 

2 

Procedural/Small Equipment Changes 3 

Reduce Paint Mix Volumes 4 

Maintain Solvent Segregation 5 

Ion Exchange/Recycle of Rinse Waters 6 

E-Coat Line - Bath Maintenance 7 

Applicable WM Option 
Wastestreams Screening Score 

01-C, 01-D 348 

01-C, 01-D 423 

01-A, 01-8 377 

01-A, 01-B 462 

02-E 487 

03-F 387 

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 between 
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 detackifled paint will be pumped from the paint booth 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 await 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. 

Option 2 - Improve Transfer Efficiency 

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-low 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 transfer 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 voe emissions. 

Option 3 - Procedural and Small-Equipment Changes 

The faclllty is currently investigating a variety of procedural and small-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 production 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 closely 
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 material 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 room. 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 procedural 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 all, grease, and dirt, it is discarded into a drum to await disposal. 

To reduce the volume of solvent 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 - Ion Excbanqe 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 (DI 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 (F019 - 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 recycled 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 result of phosphating chemicals. It is also applicable to oily wastes such as 
those discharged from paint booth reservoirs. Use of the ferric chloride results in high sludge volumes since 
the iron is precipitated as hydroxide. The ion exchange system may reduce the use of 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 pollutants 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 treatabillty 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 result 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. 
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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 
options, 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 options 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 results 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 further 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 period. 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 

Net Op. 
Waste CapItal Cost Payback Rank Low 

Minimization Invest- Savings Period to High 
Process & Wastestream Option Nature of WM Option ment ($) ($/yr) (yr) (1-6) 

Spray painting: 
Waste paint {01-A, 01-B) 	 2 Improve transfer efficiency 27,456 152,698 0.2 2 

3 Procedural/small-equip. Unk.* Unk.* Unk.* NA 
4 Reduce paint mix volumes 2,725 26,315 0.1 

Detacklfled paint (01-C) 1 Paint solids dewaterlng 11,151 14,998 0.7 4 
2 Improve transfer efficiency 

Paint booth water (O 1-D) 1 Paint solids dewaterlng 
2 Improve transfer efficiency 

I\) 
0) Degreasing of frame rails 

(Chassis): 
Degreasing solvent (02E) 5 Minimize solvent 

contamination 466 17,219 <0.1 2 

Phosphatlng of misc. parts 
(E-Coat) 

Rinse waters {03F) 6 Ion exchange recycle 45,500 19,311 2.4 4 
Spent process solutions 7 Bath maintenance 13,200 3,332 4.0 6 
(cleaner, activator and 

sealer)(03-G) 


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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ISAIC S. Romen 
SITE PROC. UNIT/OPER. CHECKED flV 

Soreu Pe1ntlnc G Cuchn1a 

DATE-INITIALIDATE-REVISEO PROJ. NO. 
OJ/03/90 04/17/9C 1-en-03-942-02 

SHEET 1 OF 1 Ii PAGE 
OF 3 

ft .WORKSHEET 
4 l:s1TE:d DESCRI PTI a·N I oEPA 

Firm: 

Plont: Assembly Plont 

Department: Production 

Areo: Point 

SlrHt Addreaa: 

CltU: 

St11ta/ZI p 

Telephone: 

Me I or 	Products: 
Trucks 

SIC Codes: 

EPA Generotor Number: 

Major Unit or: 

Product or: 

Dperotlons: 
lc:n~u lu•1n!ina nf l~•rk r•ho •nri fr.~a r"fls 

Par~nnnal· Ct1b Pt1lnt1no Fnime Rt11l (Ch•cctsl PftlntlnD 

l~•uc/'"'""K 5 	 5 

Feel 11 ttes/EQulpmant AAI: 

"n'""" nittntlr•" h""th<.'· 1fi 11111tr£ 


l.Urlr"nl'lll"lDnB<O· 1 ,.,. ... {1'11•'4.-nrou'I'"'"~ ...., In.,,.., nn twn Of thA n"tnt bOrlth!:~ 
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3713 

FIRM WASTE MINIMIZATION ASSESSMENT PREPARED ev 
SAIC s. Romon 
SITE PROC. UNIT /OPER. CHECKED ev 

E-Coot G. Cusllnlt 

DATE-IN IT I AL. ,DATE-REVISED PROJ. NO. 
01103/90 04117190 1-e:n-03-9.:2-02 

SHEET 1 OF 1 I2 
PAGE 

OF 3 

WORKSHEET ft 
4 oEPA 

Firm: 


Plant: Assembly Plont 


Oep11rtm1nt: F11br1cot1on 


Area: F11brtcot1on 


Str111\ Addreaa: 


City: 


St11te/Ztp 


Telephone: 


Mo 1or Products: 

Truci<s-

SIC Cod11: 

EPA G1ner11tor Number: 

MoJor Unit or: 

Product or: 

Ooer11t1ons: 

1Autnmnt<>r1 u oroc11ss nnd 11l<>r:tro-r:n"t for smnll ""r1 m<>r11um sl2<>r1 trurv 011rts
..u 

PerSO"""'' 

.,
Clous/WAAIC· 

Feel 11 U88/EQUIDment Aae: 
• - CDl'lt Dl"DCD~S t ""I.-~· 16 Ulll!l"S 
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FIRM 	 PREPARED !IVWASTE MINIMIZATION ASSESSMENT 
IC: Air s Romen 
SITE 	 PROC. UNIT /OPER. CHECKED BV 


Degreeslng of Freme Rells (Chossts) G. cus11111e 


DATE-INITIAL IDATE-REVI SEO 	 PROJ. NO. PAGESHEET 1 OF 1 
Ot/OJ/90 04/t7/90 	 1-B32-03-942-02 OF ~I ~ 

WORKSHEET 	 ft 
4 tstf.E DESCRIPTION oEPA 

Firm: 

Plont: ASsembly Plent 

Deportment: Production 

Areo: Point 

Strut Address: 

' 

c1t11: 

Stote/Zlp 

Telephone: 

Motor Products: 
Trucks 

SIC CodBS: 
~71"3 

EPA Generotor Number: 

MoJor Unit or: 

Product or: 

ope rot t ona: 
lnPnl"AA!:lnn nf frt1ml! r-1'111" '~""'"t"' 

Par.,nnru•1· 

tl•11.,/w1111k tr; 

Foctltttes/Equtpment ARI: 
n .. n.-.. .. c:lnn tlnnt h· 1,; "'""re: 
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:O-IRM PREPARED BY 

SAi:: WASTE MINIMIZATION ASSESSMENT S Roriar> 

SITE CHECKED BY 


G Ci,,.:Sr'1"'l'e 


; ;>ATE-INITIAL IDATE-REVISED PRO.J. NO. I . PAGESHEET 1 OF 1
C2109190 03109/90 1-832-03-942-02 OF 8 

WORKSHEET ..·.·.. ·.. fNPIJTq~~TfRIALS ft 
7 I_. >+SUMMARY oEPA 

Oescr1nt1on c I) 
Attr1bute Stream No. Stream No. Stream No. 

lf"'lai"2'"!fiP .. ""Jl't:.:rf'°lPr" Ft'!~"" ,...r.,,,.,... 
I Betz Detac 821 Betz De,ac 942 Becz Foam Tro: 2544 Name/ID 


2 Betz 'ietchen'. Betz Mctchem Betz Metctiem
Source/Supplier 


3 N/A NIA NIA 


4 N/A ~/A NIA 

5 NIA t-./A NIA 
Pot1u1w. !'WO:O>;lOt/SOJl\l AIJm~~.uri C"llortiy<l!"Ox1~Ci Component/Attribute or Concern r-'.mcral 011 
~·'.~!:8,t 

7 NIA ~IA N/AAnnual Consumption Rate 

8 19,425. 47.160. 7,600 • 
Overall 

9 N/A t-./A N/A
Component(s) or Concern 

10 NIA 1;/A NIA 


s46/• SI 321• sI.I 4/•I I Purchase Pr Ice. S per 

$8,936.00 $62.251.0C $8,664.001 2overal1 Annual Cost 

13 N/A N/A NIA 

14Dellvery Mode (2) Shuttie Tark Shuttle Ti:lnk Truck 

15ShlP. Container Size & Type C3l Tank Tank 55 gal arum 

Outdoor Outooor w.,rehcusI 6stora9e Mode <4> 
Pi..mp ;>ump Ton-lc.aoer17Transfer Mode C5l 

Returr to s·..ppl 1er Reti..rn to su;::p11er Sc lo r or reuse18Empty container Olsp./Manot. (6J 
6 months 6 mor.tns 6 montns19shelr Lire 
N/A f\/A N/A20supp11er Would : 


21 v
y yAccecpt ExPlred Material CY/N) 

y
22 Accept Shipping Containers CY/Nl v N 


23 v
y '{
Revise Exo1rat1on Date CY/NJ 


NIA N/A NIA
24Acceotable Substltute<s>, If any 

N/A t\IA N/A
25A1temate Suppllercs> 

1. Stream numbers should correspond to those used on process now diagrams. 
2. e.g., pipeline, tank car, 1 OObbl. tank truck, truck, etc. 
3. e.Q., SS aal. drum, 100 lb. paper baQ, tank, etc. 
t e.g., outdoor, warehouse, underground, aboveground, etc. 
5. e.g., pump, rorkllft, pneumatic transport, conveyo~. etc. 
6. e.g., crush and landrlll, clean and recycle, return to supp11er, etc. 
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http:8,664.00
http:62.251.0C
http:8,936.00


FIRH 	 PREPARED ev 
SAIC 	 WASTE MINIMIZATION ASSESSMENT s. Romen 
SITE 	 CHECKED B'I' 

G Cu&M1t 

DATE-INITIALIDATE-REYISED PROJ. 	 NO. PAGE
SHEET 1 OF 102/09190 04/23/90 1-632-03-942-02 	 I 2 OF B 

WORKSHEET INPUT MATERIALS A 
7 SUMMARY oEPA 

Ducrtctton (1) 

Attrlbul1 Straem No. Stream No. Straem No. 
P•tn• 'W••~ <:o1•·•••""''"""' r""'rnl 


1 Betz Sl1m1C1118 C-31 tmrcn polyurethane Enemel Solvent 2506 
N11me/JD 
£ I ell.I Pont GI "''"°"'~&.Co2 	 Batz Matcl'lam ChamcentrelSourc1/Suppl t 1r 	 One) 

3 	 NIA NIA NIA 

4 	 NIA NIA NIA 

s 	 443 NIA NIA 
0001cw1;ue"101r.a 	 Tolwleftl/ACttont/NtH'T!ill eutw~6 	 Methyl Ethyl KetoneComponant/Attrtbuta or Concern ~·-e~'~"ide/'11lhull"lt 	 Ac.t1t1/~toorw ? e':ohol 

7 	 NIA NIA NIAAnnual Consumption Reta 


6 160. 42.000 gel. 73.709 gel.
OY1rell 


9 NIA NIA NIA
Component(&) or Concern 


10 NIA NIA NIA 


1 IPurch1111 Prtc1, S par 	 $6.601• S40lg11l S1.61 lgcl 


s1,056.00 s1,6B0,000 $36,254
I 2oy1r1111 Annual Coat 

13 	 NIA NIA NIA 

140111v1111 110111 (2) 	 Truck Truck Tenk Truck 
55 091 Chlml. 5 ge· ..Ill. I 111'5 gel. pell 	 NIA1Sshlo. Cont111nar s1za & Tuoe (3) 	 Cini 

warehouse W11retiouse 	 Aoove-gro:ina 1toro~1 ion•16storage Mode (4) 

17Tren1far 11ode (5) 	 Hand cerned Bu tiena or ton-loeoer Pump 
Sold forreuu or t!"'Ulh&. Lttutflll Recuciecrush end lendf1111"Emptu Cont111n1r 01111./Mengt. (6) 

6 months 6 months 	 NIA1 gSl'lelf Life 

NIA NIA 	 N/A20sup11111r would: 


21 NIA NIA
y
ACCICPl Ellolred 11eter1 ol CV /N) 


22 N N NIA
ACCtPl ShlP01 ng Cont111n1r1 (V/N) 


23 NIA NIA
y
RaY1te Exc1r11t1on Det1 f\l/N) 

NIA NIA 	 NIA24Acc111labl1 Sub1tltut1(1), 1f anu 
NIA NIA 	 NIA25A1t1rn11t1 Suppller(s) 

1. Stream numbers ehould correapoM to thou uncl on procau flow cllagrema. 
2. e.g., pipeline, tank car, 1OObbl. 	tank truck, truck, 
3. a.a.. 55 oel. drum. 100 lb. Deoer baa. tenk. etc. 
4. e.g .. outdoor, werehouu, underground, aboveground, 
5. e.g.. pump, fork~ft, pneumatic 	transport, conveyor, 
6. e.g.. crush end lenclflll, clean and recycle, return to eupplter, 
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FIRM PREPARED !IV 

SAIC WASTE nnm11ZATION ASSHSl'IENT S Romen 

SITE CHECKED !IV 


G Cu1Mtt 

DATE-INITIALIOATE-REYISEO PROJ. NO. 	 PAGEIHEET 1 OF 102109/90 04123190 1-832-03-942-02 	 L~ OF fl 

WORKSHEET 	 ft 
7 	 oEPA 

D11cr1atlon I I l 
Attribute Streom No. Streom Na. Stream Ho. ,..,..., 

I 	 Cltl/ WllttrN11m1/ID 

2 
SourcalSupplltr 


3 NIA 


4 NIA 


5 	 NIA 

6 Component/Attrtbute of toncarn 	 pH 10 

7 Annual Conaumptton Rete 120,000 gal./montn 


8 DYtrllll 1,440,000 gal. 


9 NIA
tom11onent(1) or Conc1rn 

10 NIA 


I 1purc11ee1 Price. S oer 	 S.901100 rt3 

I 2oyere11 Annuel cost SL 730.00 


13 NIA 


14011tnru ttad1 (2) 	 PIP811ne 

1Ss111p. conlelner s121 &. TUP• (3) 	 NIA 

NIA16stonia• Mod• C4> 

17Trenafer t1od1 (5) 	 Pl11eltne 


NIA
I 8Emptu Contalnar Dl1p./t11ngt. (~!) 
NIA19s1111r Ltte 

NIA
201u11111ler would· 


21 NIA
Acc1c11t E11plred tt11t1r111 (Y/N) 


22 NIA
ACCIPl llllPPlng Cont11n1n (YIN) 
23 	 NIARIYlll Expiration Dete (YIN) 

24;.cc1pt11bl1 Sub1tttut1(1). tr 1nu 	 NIA 

NIA25;.1t1rn11t1 Suppl11rC1> 

1. Streom numbers should correspond to tho11 u11d on proc111 flow dlagrame. 
2. e.g., ptp1lln1, tank car. 100bbl. 	tonk truck, truck, 
3. e.a.. 55 aal. drum. 100 lb. DDDlr baa. tank. etc. 
4. e.g.• outdoor, warehouH, underground, eboyeground, 
5. •.g.• pump, rorkltft. pneumetlc trensport, conv111or. 
6. 1.g., cru1h and landfll1, clean ond recycle, return to 1uppl11r, 
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8 'J2/09/90 03109/90 

WORKSHEET ·.'.'.•.·...;•..·.•·.. ..··· ·dNPlJJ.MATERI ALS 7 _· ;SUMMARY 'I


"'IRI": PRE;>ARED BY 
SAIC WASTE MINIHl2ATION ASSESSMENT S. ~omar 

SITE CHECKED BY 
G :JSt""l~e 

DATE-INITIAL !DATE-REVISED PROJ. NO. PAGESHEET 1 OF 1 I41-832-03-9<:2-02 OF 

Attr1bute 

1 Name/ID 

2 Source/Supp11er 
J 

4 

5 

6 Component/Attribute or Concern 

7 Annual Consumption Rate 
B overall 
9 Component<sl or Concern 
!O 

I I Purchase Price, S per 


12overal1 Annual Cost 

13 


14oe11very Mooe <2> 


I SshIP. Container Sl:ze & Type CJ> 


I 6storage Mooe (4) 


I 7Tnmsrer Mode CS> 


18Empty Container 01sp./Mani;t. (6J 


19shelf L1re 


20suppller Would : 

21 
 Accecpt Expired Material C't'/Nl 
22 Accept Shipping Containers CY/Nl 

23 Revise E><Plrat Ion Date CY /NJ 

24Acceptable Substltute<s>. tr any 

2SAltemate Suppller<s> 

Stream No. 
r1,.,r:,.,. 

Betz kleen 128 

Betz '.'"letcnerr 

N/A 

N/A 

NIA 
5'o!Hu"" ca"'tloo.a~t h1 ·asoc•v,, 
OVTO=":CSOJ!t 

NIA 

!,J4C • 

NIA 

NIA 

s1.191' 

s1,595.00 

N/A 

Truck 

Filler conta·rer 

lncoor 

6y hanc 

Crush and lancril: 

6 months 

N/A 

y 

N 

y 

!>.IA 

t:>./A 

Oescrintlon (I) 
Strea'1'1 No. 
rlP>"'IP" 

Betz so:v. - 101 

Betz Metcnem 

t:.IA 

r>./A 

f'o,;IA 
•M.:::>•v'alt$ fa'.fy 

a :otto11ron-l1>."''C 

t.IA 

920. 

N/A 

~.. /A 

s1.511.0 

SI ,389.CC 

NIA 

True>: 

55 qa· orum 

lr·.CJoor 

Purr.p 

Sold fer reuse 

6 montrs 

NIA 

y 

N 

y 

NIA 

NIA 

1. Stream numbers should correspond to those used on process flow diagrams. 
2 e.g .. plpel ine, tank car, 1 OObbl. tank truck, truck, etc. 
3. e.o .. SS oal. drum. 100 lb. paper bao. tank. etc. 
t e.g., outdoor, warehouse, underground, aboveground, etc. 
5. e.g., pump, rork11ft, pneumatic: transport, conveyor, etc. 
6. e.g.. crush and landfill, clean and recycle, return to supplier, etc. 
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ftoEPA 

Stream No. 
D'"9'"'"1t~·P 

Betz HPC 80 

Betz Mctcnc:r 

NIA 

NIA 

NIA 

Arr.mor.1urr: f luor IOC 

NIA 

490. 

NIA 

NIA 


S2 6£.I' 


s: .294 00 


NIA 


~ruck 

55 qal cr1.m 

1ncoc' 

Pump 

so:c ror reuse 

6 moNM 

N/A 

y 

N 

y 


NIA 


NIA 


http:1,595.00
http:dNPlJJ.MA


FIRM PREPARED ev 
SAIC WASTE MINl~IZATION ASSESSMENT S Perr an 
SITE CHECKED ev 

G c~s~~:e 

;)ATE-INITIAL IDATE-REVISED PRO..:. NO. PAGESHEET 1 OF 1 Is02109/90 03109190 1-832-03-942-02 OF 8 

WORKSH::ET . INPUT MATERIALS A 
7 I<: oEPASUMMARY. 

Descrlnt Ion ( 1 l 
Attrlt>ute Stream No. Stream No. Stream No. 

171"'1'" .,..,r;c::rl-);i•·., ... 1-•..1 :iin1t·.::t,,... ... r• "'~"'l"P ... C::'"f"'! i-1'~'1"'!., 

1 Betz pcrrratcca: ~C Betz HPC 6C ae:z cl'lcmseal 760Name/ID 


2 Betz Metcherr Betz "1etchem Betz t".etcnerr
Source/Supp 1 ler 

3 NIA NIA NIA 

4 t"A NIA N/A 

5 l\/A N/A \/A 

P!"O"'l"Cf""I~6 ;:>h()SPhC'lC acid Soa:1.rr ryc•oxiceComponent/ Attrlbute or Concern 3CIO/:'"':t'not!nct'\~ 1 i!!nlM 

7 t.iA N/A N/AAnnua~ Consumption Rate 


8 62~ .. o• 1,440.
Overall 

9 NIA NIA l\/AComponent<sl of Concern 
10 t,/A NIA r-.IA 

I I Purchase Price, $ per sl.12/• S.60/• S 1.1 S/• 

S7CC.OO SC.QC SI ,656.0C 12overa11 Annual Cost 
13 l\/A N/A r-./A 

14oe I Ivery Mode C2l in.:ck Truck Truck 

l 5ShlP. Container Size & Type <3J 55 (;a: orurr. 55 Qal orum 55 Qa' drurr 

r 6storage Mooe C4l Indoor lncoor lr:ooor 

Pu:r.p P1,;mp Pun';:I 7Transfer Mode (5l 

Solo ror reu::;c Sole ror reuse Sold ror reuse1 SEmpty Container Dlsp./Mangt. (6) 


6 rror.trs 6 months 6 rrortrs
19shelr Life 
NIA N/A N/A20suooller Would : 


21 
 y y yAccecpt Expired Material CVINl 


22 N I\ N
Accept SM pp Ing Containers CY /N) 

y y y
23 Revise Exlllratlon Date (Y/NJ 
N/A NIA NIA2.oiAcceptable Substltute<sl. If any 
NIA t-./A N/A25Altemate Suppller<sJ 

1. Stream numbers should correspond to those used on process flow diagrams. 
2. e.g .. pipeline, tank car. 100bbl. tank truck, truck, etc. 
3. e.a.• 55 Qal. drum. 100 lb. paper ba~l. tank, etc. 
1. e.g.• outdoor, warehouse, underground, aboveground, etc. 
5. e.g., pump, forklift, pneumatic transport, conveyor, etc. 
6. e.g., crush and landfill, clean and recycle, return to supplier, etc. 
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F'IRM PREPARED Bl' 
SAi(; WASTE HINIMIZATION ASSESSMENT S Rcrrial" 
SITE 

' 

DATE-INITIAL IDATE-REVISED PROJ. NC. 

02109190 03109190 ·-832-03-9«';2-C2 


Attr1bute 

1 Name/ID 

2 Source/Supp 11 er 

3 

4 

s 
6 Component/ Attribute or Concern 

7 Annual Consumption Rate 

8 Overall 

9 ComoonenttsJ or concern 

10 

I I Purcflase Price. S per 

12overal I Annual Cost 

13 

I 4oe l 1very Mode C2J 

l 5Sh1p. Container Size & Type (3l 

l 6storage Mode C4J 

17Transrer Mode <SJ 

1SEmDtY container 01so./Manot (6) 

19shelr L1fe 

20suppl ler Would : 
21 Accecpt Expired Material (Y/Nl 

22 Accel)t ShlPDlng Cont11lners CY/Nl 
2:5 Revise Exo1rat Ion Date (Y /Nl 

24Acceptable Substltute<sl, 11 any 

25Altemate Suppller<sl 

Stream No. 
lcn'iv•r<~r:~ ........ If'\~ 

Betz Actlorep 700 

Betz Metchem 

NIA 

NIA 

NIA 

:C1scd:um orospr.ate 

~/A 

soc. 
NIA 

r\/A 

$3 38/• 

Sl.690CO 

II.IA 

Truck 

F:ccr ccntaine' 

Jncoor 

By na:io 

Crush anc 1anc~1:: 

6 rrcntt.s 

NIA 

v 
N 

y 

NIA 

N/A 

CHECKED BY 
G C(..'$f'IMe 

PAGE
SHEET 1 OF 1 I6 OF 8 

Descrlot lor ( 1) 

Strea11 No 
"',... ~~1'1<"'f""l•I".• 

Betz H?C 18 

Betz "ietcherr 

NIA 

NIA 

NIA 

Pt.osphenc Ac:c 

NIA 

360 .. 

N/A 


NIA 


Sl.13/• 


$407.0C 


NIA 

Truck 

55 gal cru~ 

lndoo:

Pump 

Sold ror reuse 

6 months 

NIA 

y 

N 


y 


N/A 


NIA 


1. Stream numbers should correspond to those used on process flow diagrams.
2. e.g., pipe! lne, tank car, 1 OObbl. tanK truck, truck, etc. 
3. e.Q., 55 Qal. drum, 100 lb. paper baQ, tank, etc. 
4. e.g.. outdoor, warehouse. underground, aboveground, etc. 
S. e.g., pump, forklift, pneumat tc transport, conveyor, etc. 
6. e.g., crush and landf111, clean and recycle, return to supplier, etc. 
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A
oEPA 

Stream No. 
lr .... pa,..1"~1f''"' tr'"l1""'1"'",.. 

Betz Permatreat 650 

Betz Meter.em 

NIA 

NIA 

~IA 

SoCIU'Tl N·tr:te 

II.IA 

565 .. 

11./A 

II.IA 

$.60/• 


$399 00 


J:../A 


Truck 


55 s;a' orurr 


Indoor 


Pump 


so:c fer re1.se 


6 monthS 


NIA 

y 

N 

y 

NIA 

N/A 

http:Meter.em


FIRM PREPARED BY 

SAIC WASTE t11Nlt11ZATION ASSESSMENT 5. Romen 

SITE CHECKED BY 


G CutM1t 

DATE-INITIAL ,,DATE-REV IS:D PROJ. NO. PAGE
SHEET 1 OF 1 I102/09/90 04/23/90 1-632-03-942-02 OF 6 

WORKSHEET ft
l·N··.PU.T M.AT.ERl..A .. ... ,·....... ·L·S•.·7 ·... _SUMMARY · : /' oEPA 

Dncr1ot1on C1) 
Attrtbut1 Str111m No. Str111m No. Str111m No. 

lwa•a• 

1 Cll11 W11t1rNem•llD 
2 Sourc1/Su1>1>lt er Mun~ cipa l Water Snurr:e 


3 NIA 


4 NIA 

5 NIA 

pH 106 Comoonent1Attr1bute of concern 

200 gel/Clay7 Annual Conaumpt1on Reta 

B s10.oooga1
overell 

9 NIA
Component(s) of Concern 

I 0 NIA 


$.90/ 100ft(3)1 1 Purcheae Pr1 ce. S per 

$614.00120111r11l Annual Coat 

I 3 NIA 

Pipeline1 40111veru Moel• (2) 

NIA15Sh1p. Conteln1r Stze a. Tuo• (3) 

16storege Hode (4) NIA 

Pipeline17rren1flr Mode CS> 

N/A16Emptu Cont1tn1r Otep./Menat. (6) 

NIA
19shelf Life 
NIA2osu1>1>1ltr would: 


21 NIA
Accecpt Expired l1et1n111 (Y/N) 


22 NIA
ACCtl)t Sh1pp1na Conte1n•r• CV/N) 


23 N/A
ReYIH Explret1on Date CV/N) 
NIA2 4Acc11>tebl1 Subet ttut1(1), 1f enu 
NIA25Alternetl Suppller!a) 

1. Strecim numbers ehould correepond to thoae used on proceae flow dtegrems. 
2. e.g .• pipeline, tcink car, 100bb1. hnk truck, truck. 
3. e.o .. 55 ool. drum. 1oo lb. Deoer beo. tank. etc. 
4. e.g .. outdoor, w11rehou11, underground, eboveground, 
5. 1.g., pump, forklift, pneumetlc trcinsport, conva11or, 
6. e.g., crush end landfill, clnn and ncycla, nturn to 1uppl11r, 
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Fllill'1 PREPARED 8't' 

SAIC WASTE 11JNIMIZATION ASSESSl1ENT s. Rom11n 

SITE CHECKED !!'t' 


6 cu1~n1e 


DATE-INITIAL IOATE-REYJSED PROJ. NO. PAGESHEET 1 OF 1 I e02/09/90 04/23/90 , -632-03-942-02 OF 6 

WORKSHEET ft 
7 oEPA 

D111crt11t1on Ctl 
Attribute Stream No. Straem No. Straom No. 

1 ... .__ ..,..,. .. ,1\1'\ ,,.A.lo.--• 

I K 1pec1e1 blendNemellD 

2 C11lv11r11 Chemtcat Co.
Sourc1/Supp1!1r 
:s NIA 

4 NIA 

s NIA 
1.1.1 tr1ttllorotlM~• mttf\Ultnt6 Component/Attribute of concern :t1lor1d1 

7 275 gel/weekAnnuel Consumption R11ta 

6 14,000 glll.
onrell 
9 NIAComponent!•) of Concam 

10 NIA 


$5.00/gelI I Purch1111 Pr1ce. S 111r 111:1! 
$70,00012ov1r111 Annual Coet 

13 NIA 

I 4oe1tveru Mode (2) Truck 

t 5sn11>. container Size & Tupa (3) 55 g111. drum 
HIH"OIUI Wiile llonfl IAI

1 6stor11ge Mode (4) 

Ton-loederl 7Trenafer Mode (5) 

Solo for reusel !!empty Contetnar Dtap.IMengt. (6) 

NIA
l 9shalf Life 

NIA
20supo111r would: 


21 N/A
Acc1cpt Expired M11t1rlel (YIN) 


22 N
Accept Shtpplnc Cont1lnar1 ('r'/N) 


23 NIA
Revise Exptrot1on D11t1 (YIN) 

NIA
244cc1pt11bt1 Sub1t1tut1C1>. tr enu 

NIA
254n1rn1t1 Suppl11r(1) 

1. Str111m numbers should correspond to those und on process flow dlogroma. 
2. e.g., plpeJlne, tonk cor, 100bb1. tonk truck, truck, 
3. a.a .. 55 aol. drum. 100 lb. 0001r boo. tank. ate. 
4. e.g., outdoor, warehouse, underground, oboveground, 
5. a.g .. pump, forklift, pneumotlc transport, conveyor, 
6. 1.g., crush ond londflll. cl111n end recycle. return to supplier. 
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FIRM 	 PREPARED 8YWASTE MINIMIZATION ASMSSMENT 
SAIC 	 S Ro-ran 

SITE 	 PROC. UNIT /OPER. CHECKED BY 
5;>:-a; Pa:i;t:.1~ 3 :~hn1~ 

)ATE-INITIAL IDATE-REVISED PR:lJ. NO SH!ET 1 OFC PAGE 
C2/C9/90 03/09190 1-832-C3-9<12-02 I 1 OF 

WORKSHEET 	 llNDl VIDUAl. WASTE STREAM A 

:. ;< CHARACTERtZATION . .
9a 	 oEPA 

I. 	 Waste Stream Name/ID: Waste Pal?'-L 1gJIQ Stream Number ...0....1_-A....____ 

Process Untt/Operat1on 

2. 	 Waste Character1st1cs (attach add1tlona: sheets wlth composition data) 

Ogas ~ 11Q:.J1d 0 solfd 0 mixed phase 

Density, lb/cu ft Heating Value, Btu/lb 

V1scos1ty/Conslstency 

pH Flash Point 7' Water ____ 

3. 	 Waste Leaves Process as: 

0 air emlssto:i 0 wastewater D solid waste ~ hazardous waste 

4. 	 Occurrence 


0 continuous 


~ d1screte 


d1scharge triggered by D cnem1ca1 analysts 


~ other (describe) U'\o•rr pa-o• rrorn rnnt1rc ow at> n 
Type: length or per1od: 

sporadic (Irregular occurancel 

non-recurrent 

per1oci1 c ----- 

5. 	 Generation Rate 

Annual f-·-ZIJ J~' ..·-·• .. ·~\ per year 

Maximum per 

Average per 

FreQuency batches per 

Batch Size Average Range 
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FIRH 
SAIC 

WASTE MINIMIZATION ASSESSMENT PREPARED 
5, Romon 

D't' 

SITE PROC. UNIT/OPER. CHECKED llV 
S~rou Pe1rt1t1~ IG CUIMll 

DATE-INITIAL,OATE-REVISED PROJ. NO. 
02/09/90 04/23/90 1-832-03-942-02 

SHEET 2 or 4 I 1 
PAGE 

OF e 

WORKSHEET dHOIVIDUAL, WAST£ STREAM ft 
tHARACTERfZATI ON9b 	 oEPA 

(oontlnu9d) 

Weate Stream Waste polnt-Llay!d 

6. Wute Or1aln1/Sourc11
Fill out thlll work1h11t to Identify the origin of the woste. If the wute 111 11 
mllcture or WHte 1tr111me, flll out o ehut for each of th11 tndlYldual wute 
streams. 
111 the waste mixed with olhar w1111lls? D Vu 18:1 Ho 

Oe&crlbe how the we&te I& generated. 

Point Is preppred dQ1Jll In the pqlnt mix room Qnd token to the CQb pQjnl booths Anu 
Jeftoyer potnl from the cob point bOoths ls returned to the oolnt mix room ood ploced In o 
drum for wpste oplnl. The !rpme rptl !chpss!s) pqlnt bopth hqs Q bulls 11pro11 system tor 
block ootnt which should prodyce no woste oelnt Hpweyer whee o chessls ls QOlnted enu 
other col pr the oolnt ls prepared In the oqlnt mix room ond omi left over paint Is pyt In a 
drum In the chcss!s point bOoth The oolot ls !(eot liauld with the !!tld1l1on or elheno! 
whlc;h neytrplfzes the cat11J11st In the oolnt 

Exemple: 	 Formetlon ind remoYel of en undar&lreb!e compound. removal of en 
unconverted Input meterlel, deplallon of 11 key compon1nt (e.g., 
dreg-out), equipment cleenlng weste, obsolete Input meterlel. 
spoiled belch end producllon run, 1pl!I or leek c!eenup, ev11por11tlYe 
lo&&, breathing or venting !ones. etc. 
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8 

F'IRM PREPARED BYw...sTE MINIMIZ...TION ...SSESSHENT 
SAIC S Roma"' 
SITE PROC UNIT/OPER. CHECKED BY 

Spra,· Pant mg ~ c... ~hri" 
DATE-INITIAL 'DATE-REVISE;) PROJ. NO. SHEET 3 or 4 PAGEI 102/09/9C 03109/9C 1-832-03-942-C2 OF 

WORKSHEET INDlVtOUAL WASTE STREAM 

CHARACTERIZATION
9c &EPA 

<cont1nuedJ 

Waste Stream Waste palot-L 1:JJ!d 

7. Management Method 

Leaves s1te 1n: D bulk 

D roll orr bins 

181 55 gal drums 

D otner (describe) 

Disposal Frequency Eyecy 90 :lays 

~~Appll::able Regulations 

Regulatory Class1f1cat100 =ia"'":'JJa:ile waste L:\IG93 
")03/FQ05 

Managed D onslte 181 orfslte 

D commercial TSDF 

D own TSDF 

181 other Cdescr1 be l :n....... K1'..,.o...........1.......,c....,e..... eo•........ Fa;; 11....,ty....________ 

Recycling 181 direct use/re-use .._F..,.ue""'J_..b...,.le....,1~d·.....n..,.c_________ 

D energy recovery 

D redtstllled 

D other Cdescr1bel 

reclaimed material returned to site? 

[] Yes 181 NO 181 used by others 

res1due yield 

res1due disposal/ 
repository 
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rlRH WASTE MINIMIZATION ASSESSMENT PREPARED BY 
$.O,J( S Rort.a"' 

SITE PROC. UNIT/OPER. CHECKED 6V 
SD"•1· Pa·it1no U Cus~r.·~ 

DATE-INITIAL 
02109/90 

'DATE-REVISED 
03109190 

PROJ. NO. 
1-832-03-942-02 

SHEET 4 or 4 I 1 
PAGE 

OF 8 

WORKSHEET ·.INDlVlOUAL WASTE STREAM ft 
9d CHARACTERIZArlON . oEPA 

<corit1nuedl 

Waste Stream waste pa'.~t-.lay:d 

7. Management Method Ccont1nuedl 

ireatment 	 0 biological 

0 ox1datton/reduct1on 

0 1nc1neratlon 

0 pH adjustment 

D preclp1tat1on 

D so1101r1catlon 

other (describe)D 

resld:.ie dlsposal/repos1tory 

0 landfl II 

0 pond 

D lagoon 

D deep well 
ocean0 
other Cdescrlbel0 

Costs as of ..J""an"'-'1._..9""9'-"q'---- (Quarter and year) 

Cost Element: Unit Price Rererence/Source 

I Ontltt Storage •"C Hano11ng $0.CO 
2 Prttrt1tm1nt so co 
3 Container SC.00 
4 Transportltlon Fee SC.00 
5011p~u· Ftr s1250 00 oer 5000 Qal - tnls lndc~;.ides a t~ansoorat1on fee 
6LOCll h•tt so.oc 
7 Stitt Tu SO.OC 
8 F1a1ra1 Ta• S0.00 
Total DllPOSll Cost s1250.00 

Spec1fy units, $/ ..,ga..__' ____ 
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FIR'1 WASTE MINIMIZATION ASSESSMENT PREPARED BY 
SAIC S Romar 

SiTF PROC. UNIT /OPER. CHECKED BY 
Spray Piintlr:q G C1..s,.,,,·" 

DAiE-INITIA. 
02109190 

IDATE-REVISE::i 
03109190 

PROJ. NO. 
1-832-03-942-02 

SHEET 1 OF4 I 1 
PAGE 

OF B 

WORKSHEET '.JNDlVlOVAL WASTE STREAM A 
9a ·.. CHARACTERIZATION oEPA 

1. 	 Waste Stream Name/ID: Waste pa1ot-so1•0 Stream Number _0~1_-_9___ 

Process Un1t/Operat1on 

2. 	 Waste Character1stlcs (attach add1t1onal sheets with compos1tlon data) 

D 11Qu1d jg! solid 0 mixed phase 

Density, lb/cu rt Heating Value, Btu/lb 

Vlscoslty/Conslstency 

pH Flash Point I Wate- ____ 

3. 	 Waste Leaves Process as: 

0 a1r em1ss1on 0 wastewater jg! solid waste jg! hazardous waste 

4. 	 Occurrence 

0 cont1nuous 

jg! dlscrete 

discharge triggered by 0 chemical ana1ys1s 

jg! other (describe J f.,-ctx•o? sr »'ast• Prt - Llgu·j g· •T> 

Type: 
per1od1c ------ length or per1od: 90 ;Jays 

sporadic <Irregular occurancel 

non-recurrent 

5 	 Generat1on Rate 
J:Z ZDC •Annua1 ,_.._... _..........., per year 


Max1mum per 

Average 	 per 

FreQuency batches per 

Batch Size Average 	 Range 
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FIRH WASTE HINIHIZATION ASSESSMENT PREPARED !l't' 
SAIC 5 Romen 

SITE PROC. UN IT/OPER. CHECKED !IV 
Sgro~ Pe:it1no (i (USl'H'!ll 

DATE-INITIAL ID ATE-REV I SEO 
02/09/90 04/23/90 

PROJ. NO. 
1-!132-0~-942-02 

SHEET 2 of 4 I 1 
PAGE 

OF e 

WORKSHEET ·TNDtVIDUAL WASTE STREAM A 
.. CHARACTERIZATION9b 	 oEPA 

(continued) 

Wests Streem Waste Pclnt-Spl!d 

6. 	 Wnt• Dr111tne/Sourc11 
Fill out this worksheet to Identify the ortgln of the wests. If tha weate ts 11 
mixture of w111t1 1trHm1, ffll out e 1h11t for nch of the tnd1vtduc1 wests 
streams. 

Is the wests mlKBd with other wostes? D Vu 18:1 No 

Descrlba how the weste 1& 111ner11ted. 

Weste oeint from the cob 0011t booths and the choss1s paint bpolh Is stored In 55 gel 
dryms to awelt disposal These dryms ore oymped Into Q \Qnk tryc!s Anu so!IC!ed QQlnt jn 
the bottom or the dryms Is scrapped out end consolidated Into eoother 55 gal drum for 
d! sppscl 

E>eemple: 	 Form11t1on end remoY111 of en underslr11ble compound, remove! or en 
unconverted Input meterlel, depletion or 11 lceu component (e.g., 
dreg-out), equipment cleentng weste, obsolete tnput m11tar1111, 
spoiled batch end production run, spill or leek cleenup, &Y11por11ttve 
Ion, breethtng or venting lo&ses, etc. 
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FIRM 
SAIC 

WASTE MINIMIZATION ASSESSMENT PREPARED BY 
S Rorr.an 

SITE PROC. UNIT/OPER. CHECKED BY 
S;·av Pa1n~·r.; G CUSM1f 

DAiE-INITIAL 
02/09/90 

IDATE-REVIS!:D 
03109190 

PROJ. NO. 
1-832-03-9.<;2-02 

SHEET 3 Cf 4 I 1 
PAGE 

OF 8 

WORKSHEET INDJVtoUAL WASTE STREAM ft 
9c · CHARACIERJZAilON oEPA 

<contlnuedl 

Waste Stream was:e paJnt-So''r' 

7. Management Method 

Leaves s1te In: 
0 bulk------------ 
0 roll orr blns 

181 55 gal drums 
0 other (descrlbel 

Disposal Frequency "Y"CY 9Q days 

Appllca:>le Regulat1o~s 

Regulatory Class1fl::at1on f'a=nmab1e waste ~JNl993 

Managed O ons1te 181 offslte 

181 commercial TSDF 

0 own TSDF 

0 other (describe) 

Recycling 0 d1rect use/re-use 
0 energy recovery 

0 red1stl11ed 

0 other Cdescr1bel 

reclaimed material returned to s1te? 

[] Yes [] No [] used by others 

residue yield 

residue d1sposal/ 
repos1tory 
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FIRM WASTE MINIMIZATION ASSESSMENT PREPARED BY 
SAIC S Romar 
SITE PROC UNIT/OPER CHECKED BY 

Spr;;w Pa1ntma G C1,.5f'r.it 

DATE-INITIA:.. 
02/09/90 

l°ATE-R:VISED 
03/09/90 

PROJ NO. 
1-832-03-942-02 

SHEET 4 or 4 I 1 
PAGE 

OF 8 

WORKSHEET INDI VIDUAtWASTE STREAM A 
9d 	 CHA~ACTfRIZATION oEPA 

<cont 1111;edl 

Waste Stream waste Pa11t-So11d 

7. 	 Management Method <cont1nuedl 

Treatment b1olog1ca10 
ox1dat1on/reduct1onD 

181 1nc1ne-at1on 

D pH adjustment 

D prec1ottat1on 

D 	 sol 1dlflcat101 

other (describe)0 

resldJe d1soosal/repos1tory 

D landrlll 

D pond 

0 lagoon 

0 deep well 

D ocean 

D other (describe l 

Costs as or .!iii:! I22Q (Quarter and yearl 

Cost Element: Unit Price Reference/Source 

I Onslte Storagt 111d Handling $0 00 
2 Prttrntmtnl $0.00 
3 COlltllntr $0.00 
4 Tran1port1t1011 Fo $50.00 per 55 ga'.. a-um 
5 DllPOlli Ft1 $300.00 per 55 ciai d~Ul'1 

6 lOCll ll..1 $0 00 
7 Stitt Tax $0 00 
8 Ftdtrtl T1x $0 00 
Tot•I Dl1po11: Cost 1350.CO 

Specify units,$/ d-ul"" 
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FIRM WASTE MINIMIZATION ASSESSMENT PREPARED BY 
SAi: S. Roma" 
SITE PROC. UNIT/OPER. CHECKED BY 

Sorav P1·nt:n9 ~ CuSM'f' 

DATE-INITIAL 
82109190 

IDATE-REVISED 
03109/90 

PROJ. NO 
1-832-03-942-02 

SHEET 1 OF4 I 1 
PAGE 

OF e 

WORKSHEET . INDJ VtOUAL WASTE STREAM A 
9a . «<¥CHARACTERIZATION oEF>A,,;.':., '. . ... 

I. 	 waste Stream Name/ID: Deta;;!sj('ed Paint Stream Number _0~1_-_c___ 

Process Unit/Operation Spray pa1Qt1og 

2. 	 waste Characterlst1cs Cattach additional sheets with com:ioslt1on data> 

Ogas D 11Qu1d D solid igJ mixed phase 

Density, lb/cu ft Heating Value, Btu/lb 

V1scosl ty/Conslstency 

pH Flash Po1nt 1' Water --- 

J. 	 Waste Leaves Process as 

D air em1sslon jgJ wastewater D solid waste D Mzar<lous waste 

4. 	 Occurrence 

D continuous 

igJ discrete 

discharge triggered by D ctiem1ca1 analysis 

~ other <descrlbel ....A....s.,..oee<led.........,.________ 
Type: 

periodic ----- length or period: 4 t:i 6 wee~s 

sporadic (Irregular occurance) 

D 	 non-recurrent 

5. 	 Generation Rate 
'n igP:Annual per year 
_____ perMax1mum 

Average 	 per 

FreQuency ----- batches per 

Batch Size Average _______Range 
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FIRM 
SAIC 

WASTE MINIMIZATION ASSESSMENT PREPARED 
S. Romen 

ev 

SITE PROC:. UN IT/OPER. CHECKED !IY 
Sorou Pe~ntlrc G. Cutt'ln'.1 

DATE-INITIAL 'DATE-REVISED PROJ NO. 
02/09/90 04/23/90 1-63:2-03-942-02 

SHEET 2 of 4 I 1 
PAGE 

OF a 

WORKSHEET INDIVIDUAL WAST£ STREAM ft 
CHARACTERIZATION9b 	 oEPA 

fconllnued) 

Wute Streem Detocklfled Paint 

6. 	 Wesll Orlalna/Sourcn
Fill out this worksheet to Identify the origin or the weeta. If the weete Is 11 

mixture of wnll 1tr111m1, 1111 out 11 1h11t for nch of the 1ndtY1duel weete 
etreems. 
ts the wests m1xed with other westes? 0 Yu ~ No 

Describe how the weste 1s genarated. 

The cab paint booths and tht> chassis paint bo_Q_th have aJ1ater ..curtain to 
collect P?i.!lt oversprav. Each booth has its own pit for the collecti.Q:ri.__ 
of the water, and detackification of the paint. A paint sludge builds up 
in the pits and is collected on an as is needed basis. 

E1111mpl1: 	 Formation end removel of en uncierslreble compound, remove! of en 
unconYarted Input material, depletion of 1 key component (e.g., 
dreg-out), eQulpment cleentng weste. obsolete Input m11ter1111, 
spoiled batch and production run, aplll or 111lc cl11nup, eveporetlYe 
loss, breelhlng or venting losses, etc. 
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FIRM 
SAIC 

WASTE HIHIHIZATION ASSESSHENT PREPARED 
s Romen 

DY 

SITE PROC. UNIT/OPER. CHECKED BV 
Sc: ..eu Pe1rt1~:: G Cut"l"llt 

DATE-INITIAL IOATE-REV ISEO 
02/09/90 04/23/90 

PROJ. NO. 
1-632-03-942-02 

SHEET 3 or 4 1, PAGE 
OF B 

WORKSHEET 	 :.INOlVIDUAL WASTE STREAM ft 
. . . CHARACTERtZATIDN 9c 	 ~EPA 

<continued) 

Waste Stream petacKJ(leC Pctnt 

7. Monagamanl Method 

LHYIB alt& 181 bulk------------- 
0 roll off 

0 ss gel drum•----------- 

0 other (descr1be) --------- 

DI sposol FreQuencu ...E""'ve....r ... y..;;4""'t""o_.6._rr.......,ee""'k"'s________________ 

Appl1cable Regulollons C!tu& FedercJ rormeta!s content temperatyre pH and 011 

Regul otoru Cl ossmcot1on .1.1.11.wo..------------------

Nenoged D ons1te 181 offs1te 

181 commerclel TSOF 

0 own TSDF 

D other (desert be) 

Recycling 
D direct use/re-use 

D energu recovery 

D red1stl11 ed 

D other (d11crtb1) 

reclaimed m11t1r1el returned lo s1te? 
ua•u uyD Yn D No D 

rutdue uteld 

residue dl1po111l/ --------------- 
repository 
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FIRM 
SA!C 

WASTE MINIMIZATION ASSESSMENT PREPARED BY 
S Rcmar 

SITE PROC. UNIT/OPER. CHECKED BY 
Swray P 1ir.tin9 a CuS"'>"Hf 

DATE-INITIAL 
02/09/90 

IDATE-REVtSEu 
03/09190 

PROJ. NO. 
1-832-03-942-02 

SHEET 4 or 4 I 1 
PAGE 

OF 8 

WORKSHEET INDlVJOUAL WASTE.STREAM ft 
9d CHAJ:tACTERtZATlOtf· .. oEPA 

<contln1Jed> 

Waste Stream Oetac~l!le!l pa11t 

7. Management Method (cont1nuedl 

Treatment D 	 b1olog1cal 

ox1dat1 on/ reduct1onD 
D 1 nc I nerat1on 

D pH adjustment 

D prec1p1tatlon 

D so11d1flc:at1on 

other (desc:r1belD 

residue disposal/repository 

D landf111 

D pond 

D lagoon 

D deep well 

D ocean 

D other Cdescr1be) 

Costs as of :.!i!J 122Q (quarter and year) 

Cost Element: Un1t Price Reference/Source 

1On111t Storagt and Htnd11ng $0.00 
2 Prttr11lm1nt $0.00 
3 Contllntr $0.00 
4 Tran1port1t1on f11 S0.00 
SDl1po11l F11 S0.24 oer Qallon 1nclu:les t'"anspo:tat10"1 costs 
6LOtll Tlxtl S0.00 
7statt l•x S0.00 
8 flOtrtl Tax SC.00 
Total Ol1po11I Cost $0.24 

nSpec1fy un1ts, $/ _.g...a""o"-'-,1J ____ 
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FIRM 	 PREPARED BVWASTE MINIMIZATION ASSESSMENT 
SAIC s Roman 
SITE PROC. UN ITIOPER. CHECKED BV 

Soro~ Pelr~t1na 	 G Cu1nn11 

DATE-INITIAL 1DATE-REV ISED PROJ. NO. 	 SHEET 1 OF4 PAGE 
102/09/90 04/23/90 1-fl32-03-942-02 	 I 1 OF e 

WORKSHEET . INDl\llOUAL WASTE STREAM ft 

g ti ,CHARACTERIZATION
I ~EPA 

1. 	 W111t1 Strum Nem1/ID: Petet Bppth Weter Stream Numb1r ...0.....1_,-p.____ 

Proces11 Uni t/Operel1 on ...s.....0,_,re.,.u.....e....e.....tn...,t.....1 n ....g.._______________ 

2. 	 Wost1 Characterlatlc&<ottach eddfttonel sheets with comoosltlon detel 

D ges l8l llQU!d D solid 0 mf11ed Phll69 

D1n111 t11. lb/cu ft Hut1ng Value, Btu/lb 

Vl&co&lty/Conslstencu 

pH Flesh Point " 
3. 	 Wute LeaYes Process es: 

0 elr emla&lon 18lweateweler D 1olld wesle 0 hnenlout WHll 

4. 	 Occurranca 


0 cont 1nuous ------------ 

18! discrete 


discharge 	triggered llU 0 ch1mlc11I 11nal11111 ___________ 

181 other (de&cr1be) Operator d1scretton 

Type: 	 181 periodic length of period: Del""'lu,.____....... 

D 	 1por11d1c C1rreguler occurencel 

D non-recurrent 

5. 	 Generation Role 
211!2~!2HllAnnual 	 per 11nr"-·-····-. 

Me111mum per 

AYerege per 

FreQuency batches par 

fletch 51Ze AYarega Renge 
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FIRM WASTE MINIMIZATION ASS£SSP1ENT PREPARED ev 
SAIC S. Romen 

SITE PROC. UNIT/OPER. CHECKED fl'( 
St'"et: Pe1nt•rc G CvtMlt 

OATE-INIT JAL IDATE-REIJ 15£0 
02109190 04/23/90 

PROJ NO. 
1-632-03-942-02 

SHEET 2 of 4 I 1 
PAGE 

OF e 

WORKSHEET lNDl'ilDUAL. WASTE>STREAM ft 
CHARACTERIZATION9b 	 oEPA 

(c:onllnued) 

Weste Slr111m Point Booth Water 

6. 	 Wute or1111n1/Sourcn 
F111 out this worksheet to Identify the origin of the weste. If the wests Is 11 
mt11tur1 of wesh 1tre11m1, fill out 11 1h11t far 111ch of th1 lndlvldu11l waste 
straems. 


Is the wciste mt>eed with other westes7 (gl Ye& 0 No 


DHcrlba how the w111te Is gen11r11lld. 

The cab paint booths and the chassis paint booth each have a water curt7in 
to collect paint overspray. T:1e water becomes contaminated with the 
oversprayed paint and solvent. 

E>e1mpl1: 	 Formetlon 11nd remov111 or en understreble compound, removel of en 
unconnrted Input mcit1rl11l, d1pl1tton of 11 k1y component (a.g., 
dreg-out>. 1qul pment cl e11nl ng weste, obsolete Input meter! 111, 
spoiled batch end production run, sp111 or Ink cl111nup, 1v11por11tlve 
loss;, br111thlng or venting losses, ate. 
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8 

FIRM ::>REPARED SYWASTE MINIMIZATION ASSE'.SS'1ENT 
SAIC S RcTar 
SITE ::>ROC. UNl7 /0PER. CHECKED BY 

$~~ay ='atr~'l"C G (u~."'l~I~ 

DATE-INITIAL '~ATE-REVISED PROJ. NO. SHEET J of 4 PA6E 
~2/C9/90 03109/90 1-832-03-942-02 I 1 OF 

WORKSHEET INOJ VtDUAL>WASTE STREAM A 
9c (;HARACTERtZATl()N . oEPA 

<continued) 

Waste Stream P1rrt ApQt'1 Water 

7. Management Method 

Leaves site In: 
D bulk------------- 
0 roll off bins 

0 55 ga~ drums 
~ other (describe l Tnrovq., sewe" ;Jlpe 

Disposal FreQuency _.."l_,._1.._1....._____________________ 

Applicable Regulations c•ty &. ;eae-a' regulat·o:is on -reta's teTp<>"aty"e :i'"' a">l c11 

Regulatory Classmcatlon """""""""~-----------------

Managed ~ ons:te O orrstte 

D commercial TSDF 

D own TSDF 

D other (describe) 

Recyc11ng 

0 direct use/re-use 

0 energy recovery 


0 redlst111ed 


0 other Cdescrlbel 


reclaimed material retumed to site? 

[] Yes [] No [] used by others 

residue yield 

residue disposal/ 
repository 
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FIR:-1 WASTE MINIMIZATION ASSESS:'1ENT PREPARED BY 
SAIC S Rc11an 
SITE PROC. UNIT/OPER. CHECKED BY 

5Dr'J{ Pa:'"!l:'l:J G CusM1t 

)ATE-INITIAL 
02109190 

!DATE-REVISED 
:;3109190 

PROJ. NO. 
1-832-03-942-02 

SHEET 4 Of 4 I 1 
PAGE 

OF 8 

WORKSHEET "'IND! VtDUAL WASTE STREAM. ft 
9d 	 ;, .CHARACTERlZATION oEPA 

<cont 1nueol 

Waste Stream paint Booth Water 

7. Management Method (cont lnued> 

Treatment 	 [] b1olog1cal 

[] oxldatlon/reductlon 

0 lnc1neratton 

0 pH adjustment 

~ prec1p1tatlon Fnlc rh'o-1de1>·avstl::- soda systeM 

[] solidification 

~ othe; (describe) 11_..te.._-_.p.._r..._•.... es.,.s.____________ 

residue d1sposa11repos1to~ 

~ 1aidf111 Tt1c- slv:Jge ls sent to a TSD• 

D po~d ----------------- 
[] lagoon 

0 deep well 

[] oceai 

~ other (describe) 	 The wate wate- is d·scbacgeC: lo a DC'W y:a a 
Pe'TIJ't to Dlscha-;ie 

Costs as or ,..J...ao...._1...2...2""'c...____ (quarter and year) 

Cost Element: Unit Pr1ce Reference/Source 

1On11tt Stortgt 11d H1nollng SO OQ 
2 Prttrtatment S0.00 
3 Cont1lner so 00 
-4 Tr1n1port1tlon f11 S0.00 
5 OllPCUI Ftt s1.65 pe- 10Cft(3l sewer cha;ge 
6Lot1l l'"H $0.00 
7 Statt Tix so 00 
8 Ftdtr11 Ta. S~lOO 
T Ota; t)llOOHI Cott SI 65 

Speclry un1ts, SI 
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FIRM 	 PREPARED BVWASTE t11Nlt112ATIOH ASSESSMENT 
SAIC 5. Rom~n 

SITE 	 PROC. UNIT/OPER. CHECKED ev 
Oecreu·na So 1 vtnt 	 G. Cu1nl"1t 

DATE-IN IT JAL ID ATE-REV JSEO PROJ. NO 	 SHEET 1 OF• I , PAGE 
02/09/90 04/23/90 1-632-03-942-02 	 OF 

WORKSHEET dNOJVIDUAL WASTE STREAM ft 

. CHARACTE.RtZATION .
9e 	 oEPA 

I. Waste Str111m N11m1/ID: pegrepslnq So!yent Strum Number ..0...2_.-E..___ 

Procns Unll/Dp1ratlon pegrepslnq of Frpme Rplls !Chpss!sl 

2. Weste Chllr11cterlst1cs(lltlach addlttona! 1h11ll with comoo&ltlon datDl 

D gas 1:81 liquid 0 solid 0 mixed phase 

Density, lb/cu ft Heating Value, Btu/lb 

v1scos1t11/Conslstancu ------ 

pH Flash Point 	 I 

3. 	 Wasta Leaves Procaas es: 

011lr emission 0 w11hw11t1r 0 solid woete 1:81 hazaraous waste 

~- Occurrence 


0 conttnuous ------------ 

1:81 	 di 1cratl 

discharge triggered bll 0 chemtcel eneluste ___________ 

181 other (describe) ..,.A..... nee.,.d.,.e,..d_______s........ 
Type: 1:81 periodic _____ length of period: 

1poradlc Clrreguler occur11nc1)D 
0 	 non-recurrent 

5. 	 6anerollon Rote 

Annual ,_.._._.,.,......\ per ueor
~aig • 

H1111lmum per 

Averoge per 

Fr1qu1nc11 batches p1r 

Betch Siu Averoge _______Renge 
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FIRM WASTE HINll11ZATION ASSESSMENT PREPARED ev 
SAIC S. Romon 
SITE PROC. UNIT/OPER. CHECKED B'I' 

Ot"''"•Ct!na S:il\ftnt G Cu1hn11 

DATE-INITIAL IOATE-REV ISEO PROJ NO. SHEET 2 or 4 PAGE 
02109190 04/23/90 1-632-03-942-02 I 1 OF e 

WORKSHEET .flNDIYIDUAL"'WASTE STREAM 
--	 CHARACTERlZATION .9b 	 0EPA 

(continued) 

Waste Str111m oecre11s!ng Solyeot 

6. 	 Wute Or1atne/Sourcee 
Fill out this work6heet to 1dantlfy the origin of the waste. If the we6te Is e 
mixture of wute 1lrtem1, fill out 1 1hut for uch of the lndlvtduel waste 
atn111mli. 

Is the wute mhced with other westu? D Yu jgl No 


Describe how the waste Is generated. 

The chassis Is deqreQsed Ip" booth 1yst prior to entering the chQss!s point booth A 
ch!ortncteq solvent Is ysed beceuse or the 1mmed11He drying act!pn QOC voes IM 
solvent ls both sprayed ond wiped on to the chassis The waste comes from the wiping 
prpcess Regs are di oped !ntp byckets pf soly1mt and used to wipe down the chassis The 
solvent In the bucket becomes contomlnated with the dlrtu rags that are dipped 
repeatedly Into the by;;!set 

E1111mpl11: 	 Formation end removal of an underslrable compound, remoYel of 110 
unconv11rlld Input m11t11rl11l, d11plellon of 11 kllll component (e.g., 
dreg-out), equtpmant cl a11ntng waste, obsol eta Input m11terlel. 
spoiled b11tch 11nd production run, spill or l111k cl111nup, 1vepor11t1Y11 
1066, bre11th1ng or Yentlng los6e6, etc. 
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FIRM WASTE 1'11Nl1'11ZATION ASSESSMENT PREPARED l!lV 
SAIC 5. Romen 

SITE PROC. UN IT /OPER. CHECKED l!lV 
!:leor.osl"c Sol~t":t ~. C1.i1!'Hllt 

DATE·INIT IAL 'DATE-REVISED PROJ. NO. 
02/09/90 04/23/90 1-632-03-942-02 

SHEET 3 Of 4 I 1 
PAGE 

OF e 

WORKSHEET JNOIVIPUAL WASTE STREAtt A 
. CHARACTERlZATION9c oEPA 

(continued) 

Weste Strum Degreoslng Solvent 

7. Menagement Method 

L111YH site 
D bu11c ------------- 
0 roll off 
t8l :5:5 gel drume ___________ 

0 other (describe)---------

Disposal FreQuency ... ..E~11e~ru~2~0~d~c~us.___________________ 

App11ceble Reguletlons ~=-------------------

Re gu 1 II t oru Cl es SHI cII ti on ..._f"'OO,._l..,/..._f.:.:.0,,..02..,/_,,D"'Q""Q....6/...,D""0""0""7____________ 

Men egad D onstte t8l offslte 

D commerclol TSDF -------------

D own TSDF 

D other (descrl be) --------------

Rec11c11ng 
D direct u11/re-uu ------------- 

D fytt D'rS'CQ If fSP'?''"' - e q•y•1190 gt uavt Eny1rpn.,1n141energy recoyery 
red Ist Ill ed_________________0 

D other (clucrtbe) 

reclel med metertel returned to sl te7 
IU>WU Ulj0 Yes 181 No D 

reeldue yield 

residue dleposel I 
reposltoru 
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FIRM 
SAIC 

WASTE 1111111'11ZATION ASSESSMENT PREPARED 
S Roman 

!!V 

SITE PROC. UNIT/OPER. CHECKED BV 
D1arto•1.,g So'vr1t G c.,,1t-1r1t 

DATE-INITIAL !DATE-REVISED PROJ. NO. 
02109190 04/23/90 1-832-03-942-02 

SHEET 4 of 4 I 1 
PAGE 

OF 6 

WORKSHEET :INDIV.IDUAL WASTE STREAM ft 
. CHARACTERIZATION9d oEPA 

Ccontlnu1d) 

W1111t1 Stream p1grautng So!yent 

7. t1anag1m1nl t11thod (continued) 

Treetment D blologtcal 

D oxidation/reduct 1on 

D tnc1nerel1on 

D pH edJ ustment 

D preclpltetton 

D 101IC11ftcetton 

D other (describe) 

residue dtsposel/raposttoru 

D lendf111 

D pond 

D le goon 

D deep 

D oceen 

D other (describe) 

Costs es or ..J ... en.......1...2...2....0____ (querter end uear) 


Cost Element: Unit Price Reference/Source 

1 On11t1 Storeg1 ena H1ndltng $0.00 
2 Prttrutment $0.00 
3 Container $0.00 
4 T,..n1portet1on f11 $31.50 far p1ck-uo end trensoart from 1 to 10 drums 
5011pont Fu $450.00 oer drum 
5Loce1 Tun $0.00 
7 St1t1 T'" $0.00 
15 F1dorll TU $0.00 
TOlll l>llPOIOI COil $461.50 

Spec1f11 units, $/ ..,d.L.Jru.,.m...._____ 
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FIR:-! 
SAIC 

WASTE MINIMIZATION ASSESSMENT PREPARED BY 
S. Romar-

SITE PROC. UNIT/Oi>ER. CHECKED BY 
£-::oa~ ~ Cu5rr:'~ 

I DATE-INITIAL 
:)210919C 

!DATE-REVISED 
03109190 

PRQ.J. NO. 
1-832-03-942-C2 

SHEET 1 OF4 I 1 
PAGE 

OF e 

WORKSHEET HNDI VlDUAt. .WA$TE $T:REAM ft 
···:''\'CHARACTERIZATION ....9a 	 oEPA 

Waste Stream Name/ID: R'oc;e waters Stream Number ....o...3_-._F___ 

Process Un1t/Operat1on ..,:::_,-,.."""'"---------------------- 

2. 	 Waste Characterfst1cs <attach additional sheets w1th comooslt1oo data) 

D gas jg! 11Quld D solid D m txed Phase 

Density, lb/cu rt Heat1ng Value, Btu/lb 

v1scos1ty/Cons1stency 

pH Flash Potnt " Water ____ 

J, Waste Leaves Process as: 

D air er:11ss1on tRI wastewater D solid waste D h21z21rdous waste 

4. 	 Occurrence 

0 continuous 

D d1screte 

discharge triggered by D chemtcal analysts 

~ other <describe> CbeT:cal bJ'ld-JP 
Type periodic------ length or per1od: Da·ly~ 

sporadic <lrregular occurance>D 
non-recurrentD 

5. 	 Generat1on Rate 

Annual :2IQQQQg11' per year 

Maximum per 

Average per 

FreQuency batches per 

Batch Size Average Range 
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FIRM WASTE MINIMIZATION ASSESSMENT PREPARED ev 
SAIC 5. Romen 
SITE PROC. UNIT /OPER. CHECKED ev 

E-Cce' G Cut~"'' 

DATE-INITIAL 'DATE-REVISED 
02109/90 04/23/90 

PROJ. NO. 
1-1332-03-942-02 

SHEET 2 of 4 I 1 
PAGE 

OF 13 

WORKSHEET \fNOl\llDUAL WASTE STREAM A 
'CHARACTER JZAT ION9b 	 oEPA 

(continued) 

W1111lll SlrHm ....,R..,..tn s.... ...erui....____________________.... e_.W,_,q t ..... 

6. 	 WHlll Orlgln1/Sourc11 
Fill out lhls worlcshaat to ld11nltfy th11 origin of th11 w111t11. If lhli WllBlll Is 11 

mhctur11 of weete 1tr111me, rm out o 1haet for eoch or the lndlvlduel wute 
streems. 

Is the w11ste mhced w1lh other wutu? t8I Vu D No 


Describe how the woste Is gensroted. 

The E-Coet orocess Is; 11 series of 10 die teaks Tonlss 2.5 qnd 7 contofn rtnsewotars. 
Tonk 7 Is made up of DI woter qod Is recucled lo took S which Is mcde ya or city wcter 
and DI weter Tank 2 cootctns only c1tu water TQnlss 2 god 5 are cont!nypus overflow 
rinses cna ere d1scherged to the plcrJls woste treclmeot i;ustem 

Exomple: 	 Formation and removal of an und1rslr11bl1 compound, removal of 110 
unconverted Input moterlol, depletion or o ke11 component (e.g., 
drag-out), 1qulpm1nt clunlng waste, obsol11lll Input moterhl, 
1pollad batch and production run, 1plll or leali: cleonup, ev11porotlv1 
loss, br111lhlng or Y&ntlng los1e1, etc. 
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F 1Rt1 	 PREPARED eYWASTE MIN11'11ZATION ASSESSMENT
SAIC 5. Romen 
SITE PROC. UNIT/OPER. CHECKED ev 

IE·C•ot 	 G Cvt"'"lte 

DATE-INITIAL IDATE-RElllSEO PROJ. NO. SHEET 3 Df 4 PAGE 
02109190 04123190 1-e32-03-942-02 I 1 OF e 

WORKSHEET INDIVIDUAL WASTf STREAM ft 
9c . CHARACT£RtZATION oEPA 

(continued) 

Wute Stream ..,R.... ...er...,s._____________________10,...s..,.e_.w...,o t ..... 

7. H11011gement H1thod 

LlllYH Ille 
D bulk------------- 

0 roll off 

0 !55 gel drum11 ___________ 


181 other (dHcrt be) Through sewer pipe 

App11c11ble Regulet1ons City end Federal regylot!ons on metal content temperature 
oH and 011 

Regul11tor11 Cl11sslflc11llcn ......,..........__________________ 


Heoeged 181 onstla 0 offslte 

0 comm1rct11l TSDF ------------- 
0 own TSDF 

181 other (ducrt be) Pretr1Qlmenl on-s!le 

Rec11cltng 
181 direct use/re-use Tonk 7 ts recycled to Tools 5 
0 energy recovery
0 red Istilled________________ 

D other (dncrlb1) 

r1cl11m1d metlrlel returned to 	1ttl? 
u••u uyD Yu D No D 

re1tdu1 11t1ld 

residua dtsposel/ 
repost tcry 
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FIRM 	 PREPARED BYWASTE 111NIMIZATION ASSESSMENT 
SAIC S. Romar 

SITE PROC. UNIT /OPER. CHECKED BY 
E·Co1: 	 G. C1.t~r.it 

DATE-INITIAL IDATE-REVISED PROJ. NO. 	 PAGESHEET .i or .i
02/09/90 03109190 1-632-03-942-02 	 I 1 OF 

WORKSHEET ·':Jf40t:VJPUAl' WASTE ST-REAM ' A 
9d :.••·•.:::;t.JiARACTERIZATION .-····· .:; .. oEPA 

(contlrwea> 

Waste Stream ............. e:-c_.,,...._____________________R10se_.W....,2.,.t... 

7. Management Method Ccont1nuedl 

Treatment 	 D b1olog1ca1 


D ox1dat1on/reduct1on 


0 1nctnerat1on 

0 pH adjustment 

181 prec1p1tat1on •ec-1t Chlorj(le(C'a.1sttc Soda "vs•gm 

D so11d1flcat1on 

D other Cdescr1be) 

res1due dlsposaltreoosltory 

181 landfill The sl;idqe ts se1t to a bazardqys waste !andrn 

D pond ----------------- 

0 lagoon 

0 deep well 

D ocean ~-----------------~ 
181 other Cdescr1be) Wastewater ts :llsc1arqg:1 tp the eorw y1a a 

perrrll to Dl5ctiarge 

Costs as of ,,.J..,,a1....._1....,9""'9.,.0....____ (Quarter and year) 

Cost Element: Un1t Price Rererence/Source 

t On1llt Stor1v1 ind H1ndllng $0.00 
2 Protrt1tmtnt $0.00 

3 Cont11nor S0.00 

4 Trtn111>ort1tton Ftt so.co 

5011po11I F1t s1.65 oer 1 O:lft:3l of water d1scharged 

6 LOCll TIXH So.oo 

7 Sl1t1 T.. S0.00 

6 Ftdtral l1x to oo 

Tolll DllPOHI Cott s1.65 

Spec1fy un1ts, $/ 
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""IRM 	 PREPARED BYWASTE MINIMIZATION ASSESSMENT 
SAIC S Roma~ 

SITE 	 PROC. UNIT/OPER. CHECKED BY 
E·:oit :i. C1,,;s ...rit 

DATE-INITIAL IDATE-REVISEC 	 PROJ. NO. PAGESHEET 1 OF4 I I82109190 03109190 	 1-832-03-942-02 OF 

WORKSHEE7 rtND(VtOUAL'WASTE STREAM · 
9a . .CHAJl~CTERlZATiON 

I. 	 Waste Stream Name/ID: prgcess Ta1ks I 3 6 Stream Number ...o....3_-G.....___ 

Process Un1t/Operat1on _c:_,-"-""...___________________ 

2. 	 Waste Chara::ler1st1cs (attach add1t1onal sheets w1th compos1t1on data) 

Ogas ~ 11Quld 0 solid 0 mixed phase 

Density, lb/cu ft Heating ValJe, Btu/lb 

V!scoslty/Conslstency 

pH Flash Polnt X Water ____ 

3. 	 Waste Leaves Process as: 

0 air emission ~ wastewate:- 0 sol!d waste 0 hazardous waste 

-4. Occurrence 


0 continuous 


~ discrete 


d1scnarge triggered by D chem1cal analys1s 


181 other <oescrlbe> Opeqtqr C:1scret loo 
Type: ~ per1od1c ----- length or period 2 weeks 

sporae11c <1rregular occurance>D 
non-recurrentD 

s. 	 Generat1on Rate 

Annual ~~ ca:i oial per year 


Max1mum per 


Average 	 per 

Freouency batches per 

Batch Size Average Range 
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FIRM 
SAIC 

WASTE MINIMIZATION ASSESSMENT PREPARED 
s. RoT.e~ 

ev 

SITE PROC. UN IT/OPER. CHECKED ev 
e~coet ~ Cuthn1t 

DATE-INITIAL IDATE-REV ISED 
02/09/90 04/23/90 

PROJ. NO. 
1-e:52-03-942-02 

SHEET 2 or 4 I 1 
PAGE 

OF B 

WORKSHEET :!INDIVIDUAL WASTE STREAM A 
.. 	 CHARACTERIZAT.IDN9b 	 oEPA 

(continued) 

Weste Streem Process Tanks I 3 6 

6. 	 Wute Or111lne/Sourcu 
Fill out thls worksheet to ldentlfu the origin of the waste. If the woste Is o 
mhctun or wut1 1trnm1, rm out 1 1h11t for nch of th1 lndMduel wuta 
streoms. 
Is the wests mliced with other wests&? l8J Vu D No 

Describe how the w11ste Is genereted. 

The solution 1n the orocess tenks 1.3 11nd 6 becomes contemlnated wtth oll §. Q!rt from 
carts be1ng d1pped jn them Drqgout from !nte.-rned!Rte r1nses dllytes the solutions enc 
theu neeg to be repl en! sheQ 

Eicemple: 	 Formation and r1mov11! of an underatreble compound, removal cf on 
unccnYerted Input motertel, depletion or e klu component (1.g., 
drag-out), equipment claenlng waste, obsolete Input m11terl11l, 
spoiled betch end production run, spill or l111k cleenup, eYeporetlYe 
loss. breathing or Yanttng lanes, etc. 
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FIRM 
SAi'.: 

WASTE MINl~IZATION ASSESSMENT PREPARED BY 
S Rorian 

SITE PROC. UNIT /OPER. CHECKED BY 
~·Coa! G (t,;:Sl"r•t 

JATE-INl'TIAL 
::12109190 

!DATE-REVISED 
83109190 

PROJ. NO 
1-832-03-942-C2 

SHEET 3 of 4 1, PAGE 
OF 8 

WORKSHEET INDl VWUAL WASTE STREAH ft 
9c CHARACTERlZATION oEPA 

Ccont1nuecJ 

Waste Stream p-ocess Tan<;s I 3 6 

7. Management Method 

Leaves site 1n: 
D bulk --------------
0 roll off b1ns 

D 55 gal drums 

181 other (describe) j>ircJQt' sewer oioe 

Disposal FreQJency 

App11cab:e Reguiatlons City a'1j =ede-a'. regulat 'ens on rretal contnt terr ocra'.·,;-e ol-'. 
,l"i ; 

Retiulatory Classlf1cat1on 

Managed 181 onslte D offs~te 

D commerc1a 1 TS:;JF 

D own TSDF 

181 other (describe> ~P~re~t~-e~a-t11_er_1t_o~n-_s~it_e________ 

Recycl Ing 
D direct use/re-use 

0 energy recovery 

0 red1sttlled 

0 other (describe) 

reclaimed material returned to site? 

[J Yes [J No [J used by others 

residue yield 

residue disposal/ 
repository 
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FIRM WASTE MINIMIZATION ASSESSMENT PREPARED BY 
SA~C S Ror.ia~ 
SITE PROC. UNIT /OPER. CHECKED BY 

E·Cc.st :; (1,,$t'l"'t 

DATE-I NI TIA~ 
C2/09/90 

IDATE-REVISED 
03/09/9~ 

PROJ. NO. 
1-832-03-942-02 

SH~4 or 4 I 1 
PAGE 

OF e 

WORKSHEET JNOI VlDUAL :WASTE STREAM ft 
9d 	 .. . CffARACTERlZATION oEIDA 

<cont tnuedl 

Waste Stream Process Ia11;s t 3 6 

7. Management Method Ccontlnuedl 

Treatment 	 0 b1olog1ca1 

0 ox1dat1ontreductlon 

0 1nc1neratlon 

0 pH adjustment 


rgj precl;>1tat1oo Ferri> Chlor'dg/C1.1usti1 Soda sv<:te:r; 


0 solld1f1cat1on 


0 othe: (describe) 


residue d1sposa1/repos1tory 

rgj 1andf1 ll J[)e sluCge '5 sznt to a !Ja::ardous waste Ja1df"l 

0 pond ----------------- 

0 lagoon 

0 deep well 

O ocean 

1:8:1 	 other (describe) wastewater 1s dtsr:wged to the ?CTW yla a 
pe-.,.,·t to Dlsctw;io 

Costs as or ,,.J...a_._1_1._.9....,9..,.Q____ (quarter and year) 

Cost Element: Unit Price Reference/Source 

1 Onslt• Stor1g1 and H1na11ng so 00 
2 Prttr11tm1nt $0.00 
3 Contalnor so 00 
4 Tr1n1porut1on Ftt $0 00 
5 011pesa1 Fu $ !.65 per 100ft(3) of water discnargeo 
6Loc1l TuH $0.00 
7 Stitt Tu $0 00 
6 Featral lu $0.00 
Tclll DllPOHI Ccat $ ! .65 

Spe... r lry units,$/ 
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FIRM 	 PREPARED BYWASTE: MINl~IZATION ASSESSMENT 
SAIC S Rorra" 
SITE ;lRQC. UNIi/OPER. CHECKED BY 

E.-Coat :i ~u,nn·e 

:lA7E-lNITIA1. (DATE-REVISED PROJ. NO. 	 SHEET 1 OF4 PAGE 
02109190 C3109190 i-832-C3-942-02 	 OFI 

WORKSHEET INDl VlOUAL WASTE. STREAM ft 

9a ·.. CHARACTERIZATION. 
 oEPA 

I. 	 Waste Stream Name/ID: Dbcsp"ate Batt: &. -ark Stream Number _c_3_-_t:___ 
Bottorrs _,. .Process Uni t/Operat ton 

2. 	 waste Character I st lcs <attach addlt1onal sheets with composition data) 

Ogas D l1QU1d 	 D solid 181 m1xed phase 

Density, lb/cu ft Heating Value, Btu/lb 

v1scos1ty/Conslstency 

pH -2~0~-- Flash Point JC water 	____ 

3. 	 Waste Leaves Process as: 

D air emission D wastewater D soltd waste 181 hazardous waste 

4. 	 Occurrence 


D continuous 


181 dtscrete 


discharge tr1ggered by D chemical ana1ys1s 

181 other ldescrlbeJ Ope-ato- :liscret·o1 
Type: 181 periodic ------ llmgth or per1od: I year 

soora<11c l1rregu1ar occ:uranceJD 
non-recurrentD 

5. 	 Generation Rate 

Annual 2 Z!l;l ga1 per year 


Maximum per 


Average per 


Frequency batches per 

Batch S1ze Average Range 
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FIRM 	 PREPARED BVWASTE MINIMIZATION ASSESSMENT 
SAIC 5. Roman 
SITE PROC. UNIT /OPER. CHECKED l!Y 

e-;oot 	 G Cu1hn·1 

DATE-INITIAL IDATE-REVI SEO PROJ. NO. SHEET 2 of 4 PAGE 
02/09/90 04/23/90 1-632-03-942-02 I OF 

WORKSHEET ~INPl'YIQUAL .WASTE STREAM ft 
.. ·. ·tHARACTERIZATI ON9b 	 oEPA 

(continued) 

Wnte Streem Phosphete Beth & Tonk Bottoms 

6. 	 weste Orta1n1/Sourc11 
Fill out this worksheet to lclentlfii the origin or the waste. If the waste ls 11 

mixture of wesle streams, ffll out e 11'1111t for uch or the tndMduol weste 
streams. 
Is the waste mhced with other wastes? 0 VIS ~ No 

Describe how lhe waste Is generated. 

Thi OUQl)'.y of the OhospbQte beth Is OOQlp\Qlned throyghoyt the yeer Wllh lbe !:Jddllfpn o( 
chenlcllls 	 The entire Deth ts reolocaa eye:u one to two yeors pros needed ct the 
operotors djscretlon. Thjs waste Is usually mixed w!th the s!ydge Crom the lqn!s bottoms 
In toe E-Coct System All pf the teaks In the E-Cpct system ere cleaned once per uear 

Eicample: 	 Formation encl remoYe! or en undenilreble compound, remoYel or en 
unconv1rl1d Input m11terl11!, depletion of 11 key component (e.g., 
drog-out>. 8Qulpmsnt cleentng woste, obaolele Input m11ter1111, 
spol!ed belch end production run. spll! or leek claenup, eyepon1tlYs 
loss, breathing or Yenttng lone&, etc. 
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FIRM 
5AI: 

WASTE MINIMIZATION ASSESSMENT PREPARED BY 
S Rom2'.'l 

SITE PROC. UNIT /OPER. CHECKED BY 
:-coat j C1..SM t 

DATE-INITIAL 
0210919C 

IDATE-REV I SEO 
03109/90 

PROJ. HO 
1-532-03-942-C2 

SHEET 3 or 4 I PAGE 
CF 

~WORKSHEET 1i;[NDI V!O\JAI.. WASTE STREAM 
9c ''' ·. CfiARACTERlZATfON oEPA 

<contmi.;ed) 

Waste Stream Ptiopr,ate Batn & Tank Bottqrcs 

7. Management Method 

Leaves site 1n: 
D bulk ------------- 
0 roll off bins 
D SS gal drums 

181 other (describe) _t_a1~'-t~!"J~c_k_______ 

D1sposal Freciuency .... y,_.ea._-__________________o""'nc~e~o~e~r... 

APP~lcable Regulat1ons ""'R....~R'""A-'--------------------

Regulatory Classtr!catlo:i .;..;:....'.._..___________________ 

Managed D onslte 181 ofrslte 


181 commercial TSOF 


D own Tso:: 

D other (describe) 


Recyc11ng 
D direct use/re-use 

D energy recovery 

0 redlst1lled 

0 other (describe) 

reclaimed material returned to s1te? 

[J Yes [J No [J used by others 

residue yield 

residue disposal/ 
repository 
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FIR'1 
SAIC 

w...STE MINIMIZ...TION ...ssESS'1ENT PREPARED BY 
s Rcrran 

SITE PROC. UNI":" /OPER. CHECKED BY 
E-Cca: G C°JSt1:i1t 

DATE-INITIA:. 
02109190 

IDATE-R:VISD 
C3!09/9C 

PROJ. NO. 
1-832-03-942-02 

SHEET 4 or 4 I PAGE 
OF 

WORKSHEET >INOIVtDUAL WASTESTREAM A 
CHARACTERtU~TlON9d 	 oEPA 

<cont1nuedl 

Waste Strear.i P;wso:iate Bat.., & -:-ns qqttoms 

7. 	 Management Method Ccont1nued) 

Treatment 	 D b1olog1cal 

D oxldat1ontreduct1on 

D 1nclnerat1on 

D pH adjustment 

D prec1p1tatlon 

D solld1f1cat1on 

D 	 other Cdescr1bel 

res1due dlsposal/repos1tory 

D 	 1a1:m11 

D 	 POncl 

D 	 lagooi 

D 	 deep well 

ocea1D 
D 	 other Cdescr1bel 

Costs as or "'J..._an'-'--'~9._.9,....0..____ (Quarter and yearl 

Cost Element: Un1t Price Reference/Source 

I ons1tt Stoe1gt 1od H1ndlln 0 sc.oo 
2 Pretreatment SC oo 
3 cont11ner so 00 
4 Tran1oorta:1on ftt so.oo 
5 Ol1~oul Fn so 24 pe~ qal mcluaes transoortat1on fee 
6 local 1 .... so.oo 
7 State lax so.co 
8ftdtr1I TIX $0 00 
Tot•• DllPOlll Cott $0.24 

Specify un1ts. SI gal 
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F'IRl1 	 PREPARED evWASTE 111Nll11ZATION ASSESSMENT 

SAIC S. Rcmen 

SITE PROC. UNIT/OPER. CHECKED ev 


SDl"OJ Pelntl•• G. CugM1' 


DATE-INITIAL 'DATE-REV ISEO PROJ. NO. I , PAGE
SHEET 1 OF 1 
~2/09/09 04123190 1·832-0>-942-02 	 OF 4 

WORKSHEET 	 ft 
1 0 fwAsTE ·srREAM suttMARvI oEPA 

011crlcttcn (I) 

Attribute Streom No. Stream No. Str111m No. 
0 1 ·A 01-1! 01-c 

l W111t1 N11me/IO Waste Petnt-LtQutd westa Petnt - Scltd oetecklfled Petnt 

Spreu Pe1nt Booth Spreu Petnt Booth Spreu Petnt Bootn 2sourca/Orlgln 


3companenllor Prapertu of Concern NIA NIA NIA 


NIA NIA NIA
4Annu111 Generetton Rate, unite: 


5 213.142,,. 11.21e • 523.100,,.
Overell 

6 NIA NIA N/A
Component<•> of Concern 

7 NIA NIA NIA 


NIA NIA NIA6coat of Dlsposel 

9 S1,250/5000 gel. S350155 gel. S.24/gel.
Unt t Cost. S per: 
l 0 overall (per ue11r) SS.621.00 SB.731.00 s16,647.00 

11 NIA NIA NIA 

12 Method or l1en1g1m1nt (2) Off-site recycle Off-site lnc1nar11t1on Commerct111 TSDF 

13 

Prlorltu Retlng Cr1tar1e (3) ~~1e:~~· R~~\ng RICW R'~\ng RICW ~,~\"" RICW 

R1gul eloru Compll 11nc1 10.0 9.0 90.0 9.0 90.0 7.0 70.0 

~re1tm1nt/Ol1po11l Cost 9.0 0.3 2.7 6.0 72.0 1.0 9.0 

Potential LlebllltU 10.0 9.0 90.0 6.0 eo.o 7.0 70.0 

Waste Ouentltu Gen1r11l1d 7.0 0.3 2.1 0.0 0.1 o.e 5.6 

IWeste H11z11rd e.o 10.0 B0.0 9.0 72.0 7.0 56.0 

s11r1tu Hazard 5.0 10.0 60.0 6.0 48.0 7.0 42.0 

111n1m1z11lton Polentt11l 50 9.0 45.0 2.0 10.0 e.o 40.0 

Pot1nt111 to Rtmovt Sott11n1ct 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Pounu11 Dyproau:t Rt:ovtry 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

ISum of Prlor1lU ScorH I<RicW) 369.6 I(RicW) 372., ICRxW) 292.6 

IPrlorllU R11nk 2 2 4 

Not11: 

1. Stream numbers should corr11pond to those und on proc111 flow dl11gr11m1. 

2. 	 For 1icam11l1. 111n1teru landfill. hezerdous waste 111nctfl11. onalle r1cuc1e. lnclneretlon, 
cambuatton with heel recoveru. dletlllatlon. dewetertno. etc. 

3. Reta 11th 1lr111m In 111ch c11t1goru on 11 1c1111 from o (none) to 1 o (high). 
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FIRM 	 PREPARED BYWASTE MINl'11ZATION ASSESS!'1ENT 

SAIC $ Rc~a"'l 


SITE PROC 	 UNIT/OPER. CHECKED BY 
SP'"!~ Pa~"'t1nq G C~s~rle 


DATE-INITIAL IDATE-REVISED PRO..J. NC. PAGE
SHEET 1 OF 1 
82/09/09 03/09/9:J 1-532-03-94<-02 	 I • OF 4 

WORKSHEET 	 ft 
10 lw.AsTE···STREAM'SUMMARY·.• .· 1 oEPA 

Descr1ot Ion (I l 
Attribute Stream No. Stream No. Stream No. 

01-) 

1 Waste Name/ID 	 Paint Bootn water 


Spray Paint Boom
2source/Or1gln 

::Scomponent/or Property or Concern NIA 

4Annual Generation Rate, units: 	 NIA 

5 	 760.1 cc i;alOverall 
6 	 NIAComponent!sl or Concern 
7 NIA 

8 NIAcost or Disposal 
9 s1.6511 cc rti3)Unit Cost, S per: 

10 Overall (per year) $96.279 00 


11 NIA 


POTW 6. Tso;12 Methotl or Manaoerr.er.t (2) 

13 


Prlorlty RatlnQ Crlterla (3l ~/a(~~ H~~~g RxW H%!rQ RxW H~1i:]~9 RxW 

!Regulatory Compllance 1C.O 4.0 4:l.O 

"ireatment/01sposa1 Cost 90 1.0 90 

Potential Llab111ty ':O.C 5.0 50.0 

7.0 I O.C 70 0 waste Quant Uy Generated 

waste Hazard 60 40 32 0 

Safety Hazard 60 20 :2.0 

Minimization Potential 5.0 I C.O s::i.o 
Pot•ntlal to Remove Bottleneck c.o 0.0 00 

Po:entlll BYDroauct Recover~ 0.0 0.0 00 

sum or Priority Scores I<RxWl 253.C ICRxWl I<RxWl 

=>rlorlty Rank 3 

Notes: 
1. 	 Stream numoe:-s should correspond to those used on process flow dlag:-ams. 

2. 	 For examole, sanitary lanor111, hazardous waste landf111, or.site recycle. 1nclneratlor., 
combustion with heat recovery, dlstlllatton. aewaterlng, etc. 

3. 	 Rate each strean: 1n each category on a scale from O <nonel to Io Cf'llghl. 
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FIRM 	 PREPARED BYWASTE MINIMIZA~ION ASSESSMENT 
S•.IC 5 P.of""'ar 

SITE PROC. 	 UNIT /OPER. CHECKED Bl' 
S&ray Paln?1~:; 	 G c~~M'e 

DATE-INITIAL IOATE-REVISED PROJ. NO. 	 PAGESHEET 1 OF 1 
'.)2/09/09 0310919() : -832-03-942-02 	 OF' 4I 1 

WORKSHEET 	 A 
10 l•wl\•?J:g••·srR~·~t1····.sUMMARY••·····1 oEPA 

Descr1ct1or c1l 
Attr1bute Stream No. Stream No. Stream No. 

02-E 

1Waste Name/ID 	 Oegreasm~ Solvent 

Dt;rus·,g or rra'ne Ra111
2saurce/Orlg1n 

Jcomponent/or Property or Concern NIA 

NIA4Annual Generation Rate, units: 

5 20,21C •Overall 
5 	 NIACamoonent<sl cf Concern 
7 	 1'1A 

r>.IA8 cost or Disposal 
9 S.251 .. <1OOJUnit Cost, S per 


10 $ 741• (90/ 10)
Overal 1 <oer year) 


11 NIA 


orr-s•te recyc:c 12 Metho<l of Management C2l 


13 


He 1at1ve

Priority Ratln!l Cr1terla CJl Wt IWl H~~rg R)(W H~~l~Q RKW H%)('Q R)(W 

Regulatory Compl lance 10.0 ~ 0.0 100.0 

Treatment/01soosa1 Cost 9.0 10.0 90.0 

Potential L1abll1ty : 0.0 9.0 9C.~ 

7.0 0.0 02waste Quant 1lv Generated 

8 c 1C.O ec.owaste Hazard 

Safety Hazard 6.0 90 S<: 0 

5 0 4.0 20.0 

ootent111 to Remove &ottlenetk c.o 0.0 00 

i>otent111 Byoroouct Recovery C.O 0.0 0.0 

M1nlm1zatlon Potential 

sum of Priority Scores I(R>1W) 4342 ICR11Wl ICRxW) 

Priority Rani< 1 

Notes: 

1. 	 Stream num~rs should correspond to those used on process flow diagrams. 

2. 	For e)(ample, sanitary 1andf111, hazardous waste landfill, onslte recycle, Incineration. 
combustion with heat recovery, dlstlllallon, oewaterlng, etc. 

3. 	 Rate each stream In each category on a scale from O Cnonel to 10 Ch1!;hl. 
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FIRM 	 PREPARED BYWASTE MINIMIZATION ASSESSMENT 
S.A.lC 5 RO!"".ar 


SITE PROC. UNIT/OPER. CHECKED BY 

$0rav Pa1nttri~ 	 G (JS~~·e 

DATE-INITIAL 'DATE-REVISED PROJ. NO. 	 PAGESHEET 1 OF 1 Ii2·2/09/09 03109190 l-8J2-0J-942·02 	 OF 4 

WORKSHEET 

10 	 &EPA 
Descr1otlof'I c1 l 


Attr1bute Stream No. Stream No Stream No. 

OJ-F O'.!-G 03-!-i 


I waste Name/ID Rinse waters ;lrocess Tarks 1,3.6 Prosprate Bath 


DID 7ar,;s Cip Tank:; D·p Tanks
2source/Orlg1n 


Jcomponent/or Property of Concern NIA t-./A N/A 


NIA t;IA NIA
4 Annual Generation Rate. units: 

5 510,0CO qa: 43,680 qal. 2,78C qa·.
Overall 

6 NIA "/A NIA
ComoonentCsl or Concem 

7 N/A "/A NIA 


NIA NIA N/A
8cost of Olsoosal 

9 S 1.65/ I CCft(3) Sl.6511 oort<3> S.24/qa'.
Unit Cost, S per: 

10 overa11 <per year l $62.944.00 SS,391.0C $667.CO 


11 N/A NIA N/A 


Pre-trea:mert onsne ;>re-treatment cns'te COT!'merclal TSDF 

13 & POTW & i'07W 

I 2 Method or Manaljement (2) 

Pr1orltv Ratlno Criteria <Jl ~.:a}~~ R~~~g Rxw R~~lfg Rxw ~~g RxW 

Regulatory Comp I lance i 0 0 30 30.0 6.0 6C C 9.0 90 0 

Treatment/Disposal Cost g 0 1.0 90 1.C 9.0 0.3 2 7 

Potential Liability 10.C 3 0 30.0 3.C 30 0 7.0 70.0 

waste Quantity Generated 7.C 5.5 45.5 0.5 3.5 C.O 0.3 

waste Hazard 8.0 3 0 2-4.0 7.0 56.C 10 c 8C.O 

ISarety Hazard 5.0 2.0 12.0 6.C 36.0 50 30.0 

"1ln1m1zatton Potential 5.C 7.0 35.0 5.0 25.C 2.0 10.0 

Potentt1l to Rrmove &ottlentct 0.0 C.O 0.0 00 c.o 0.0 00 

Potential llyproa11et Recovery co C.O 0.0 00 c.o 0.0 0.0 

~um of Pr1orfty Scores I<RxWl 185.5 I<RxWl 2 i 9.5 ICRxWl 283.C 

Priority Rank 6 6 4 

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

2. 	 For example, sanitary landT111, hazardous waste landrlll. ons1te recycle. 1nclnerat1on, 

combustion with heat recovery, dlstlllatfon. <lewaterlng, etc. 


3. 	 Rate each stream In each category on a scale from O <none> lo Io <high). 

77 

http:SS,391.0C
http:62.944.00
http:RO!"".ar


FIRM 	 PREPARED BVWASTE HINIHIZATION ASSESSMENT 

SAIC S. Romon 

SITE PROC. UN IT/OPER. CHECKED ev 


scu·eu ?el"!! 1 1'\('J G Cus'1nie 


DATE-INITIAL IDATE-REVI SEO PROJ. NO. 	 PAGESHEET 1 OF 1 
01/0~/90 04117/90 1-832-03-942-09 	 OF 4I 1 

WORKSHEET 	 AI OPTION GENERATION1 1 	 oEPA 

MHllng format (1.11.• brelnttormlng, nominal 	group tlchnlqua): Informal 

Meettn11 Coordlnctor: 


t1eet1ng Pertlctpcnts: 

The 'iruck Assemhly Plant - EPA Contractor - SAIC, Chemical Supplier - Betz Metchern 


LIST SUGGESTED OPTIONS 	 RATIONALE I REMARKS ON OPTION 

1. 1n-nou1t atwettMno 01 tne 01tecklllta oe•nt wit~ rtt~tle 1. Reduces volume of sludge aent to the l11ndfl11 
cf the we ler· 

2. Sludge dryera; 	 2. R1duces volume of sludge sent to the lendfill 

3. 	 Inject peint c11t11lyst cs paint is sprayed 3. Recently Implemented In one of the cob point 

bootl'lS; keeps unused paint llQuld so it ccn be used 

111ter 

4. Ship leftover peint (custom colors) with the 4. Customers often reauest touch-up point/must 

finished truck meet DOT regulations for s!'lipping 

S. Electrostetlc Spray System 	 • 5 Increases trensfer efficiency end reeluces over

sprau/Pralim1n11ru tasting of this tupe of equipment 

hes already bean done increcsu price 

or spray guns end requir11s 11 power peel< for eech 

pcinter 

6. Vcpor-lnjection-Curing 

7. Change peinlmg procedures so thot custom 	 7. Reduces voes, reduces cmount or point used/ 
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FIRM 	 PREPARED 8VWASTE t11Nlt11ZATION ASSESSMENT 

SAIC S Romon 

SITE PROC. UNIT/OPER. CHECKED ev 

i SOl"OlJ Pf,111'~ 1 fl!J (COMtriuee) G. Cushnie 

DATE-INITIAL IDATE·REVI SEO PROJ. NO. 	 PAGESHEET 1 OF 1 I20110~190 04/17/90 1-832-03-942-09 	 OF 4 

WORKSHEET 	 .ft 
1 1 I OPTION GENERATION oEPA 

Meeting format (e.g.• bretnstorm1 ng. nominal group technique): lnformcl 

H11tlng Coordinator: 

Heeling Pnrtlctpan_ts: 
The Truck Assembly Plant - EPA Contractor -	 SAIC, Chrmcial Supplier - Betz te;chem 

LIST SUGGESTED OPTIONS 	 RATIONALE I REMARKS ON OPTION 

designs don't reauire the entire pert to be Increase mesktng time 

pointed the color of c stripe or design first 

before the mc1ncab color is pointed over it 

9. 	 lnatcll lock regulators on 1pro11 potnttng guns- 9. Lower air prusure reduces the omount of pcint 

overspray/Sproy guns in lh1 Chests Point Booth 

currently Mve lock regulators 

1o. Closer regulet1on of point mixed versus point , 0:- the Pllint mixed in the point mix 

spreyed room 1s returned unspreyed/closer trecKing end 

cereful estimoting con reduce this 

11. Monitor painting schedule to minimize wesh 11. Petnttng hes llome control over tts scht>dule entl 

sprayed further moni loring con decrease weshout 

12. Robotics 	 12. Problems with ·orange Peel· on finished point 

coat 

13. Belt ftltar to deweter point sludge and recycl1 

water back to the peinl booth 
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FIRM 	 PREPARED eYWASTE ttlHIMIZATIOH ASSESSMENT 
SAIC S. Rom en 
SITE PROC. UNIT /OPER. CHECKED ev 

OtcrtH'nC or Frernt Pllll - C"Htlt G. Cushn1e 

DATE-I NIT JAL IDATE-REYISED PROJ. NO. PAGESHEET 1 OF 1 1302109190 0412~/90 1-e32-03-942-oo 	 OF 4 

WORKSHEET 	 ft(,d OPTJDN GENERATION1 1 	 oEPA 

MeeUng formot (e.g., bretnstormlng, nomtnol 	group techntqu1): Informcl 

N11ltng Coordlnetor: 

Meeting Portlclpont&: 
The Truck Assemblv Plant - EPA Contractor -	 SAIC 

LIST SUGGESTED OPTIONS 	 RATIONALE I REMARKS ON OPTION 

l. Use Soray system to degrease entire cness1s end 	 , Produces no weste solvent or dirty regs/1ncreeses 

omH 	wiping with regs VOC &missions and the amount of solvent used 

lncrecses. 

2. Segregate rags end solvent 	 2 Solvent w111 reme1n uncontem1neted end won't need 

lo be disposed of as freQuently thus decreosing lhe 

emount or solvent sent to dlsposel and the !!mount used. 

3. 	 !nste11 c st111 to recover the spent solvent 3. Expensive; would reau1re labor permits; etc. and 

volume of solvent gerneroted doesn't worront its 

instcl lotion. 

4. 	Ch11ng1 typ11 of solvent u&ecl 4. Current sol¥enl produces the cleslreo cleaning 

QUOlll\i. 

5. 	 New roll wesher 5. Reduces the amount or oil&. grease on the chassis 

thus reoucing the emoun or sol¥ent used. 
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FIRM 	 PREPARED !l'I'WASTE MINIMIZATION ASSESSMENT 
SAIC 5. Roman 

SITE PROC. UN IT /OPER. CHECKED B'I' 
01:1reotlno of Fro"'t Po1 ls - Che11l1 G Cushnie 

DATE-INITIAL 'DATE-REVISED PROJ. NO. 	 PAGESHEET 1 OF 1 
02109190 04123190 1-832-03-942-00 13 OF 4 

WORKSHEET ft 
OPTION GENERATION1 1 	 I oEPA 

Meeting format (e.g., brainstorm! ng, nominal 	group t1chnlqu1): Inforrnel 

MHtlng Coordtnator: 

Meeting Partlclpanti: 
Tiie "fruck AssE'mbly Plar.t - E!'A Contractor - SA1.r._, --~hemic~~- Sl1pplier - Betz Met chem 

LIST SUGGESTED OPTIONS 	 RATIONALE I REMARKS ON OPTION 

1. 	 IONexchenge/ recycle of rinse waters 1. Reduces sludge Yolume sent off-site ond amount of 

water used. 

2. 	 Phosphate Beth Meintenance 2. Bath can lest from 3-5 yeers if mainteined 

properly thus s1gn111cant111 decraas1ng raw meterials 

usecl es well es amount sent to disposal. 

3. 011 skimmers/fitters 	 3. Remove on end d1rt Du1ld-up 1n the process tanks 

and extends the llfe of the chemicals in the tank. 
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c1RM 	 PREPARED BYWASTE MIN1"11ZATION ASSESSl":EN'; 
SA.I: 5. =lc~an 
SITE PROC. UNIT /OPER. CHECKED BY 

Sorav Pa:'1l 1no ·3 :us~~1e 

DATE-INITIA:.. !DATE-REVISED PROJ. NO. PAGESHEET 1 OF 1 I 
)2109.1 90 0J1 1 919r 1-832-03-9'12-:)2 	 1 OF 7 

WORKSHEET 	 AI· .OPTION DESCRIPTION12 oEPA 
Option Name: BeltF:"te:-(QP-1) 

Brierly Describe the Opt1on: 

T'.'11s oorc1 ':ivo·ves t~e dewater1'lq or detac~1r1ed paint w1t'"I toe use o' a Qel: filter Tr1e d,.la;k'r:ec 
pa:ot w ·1 pe pu=nped fr;;.,, :1"' c•t a10 tr1e 0211· s"JdQe 1s depos>tPC Tao-..;~ rv d s:i;sa1 w1;1e t"e 
wale" JS re-y("".<>;1 !C ttJe pa·"t tlQ;;t-

Waste Stream(s) Affected: 

,_,.. 

Input MalerialCsl Affected: 

-. v w • -


Productcs) Affected: 

Indicate Type: 18) 	 Source Reduction 


181 Equipment-Related Change 


D Personnel/Procedure-Related Change 

0 Materials-Related Change 

18) Recycling/Reuse 

18) Onslte 18) Material Reused for Original Purpose 

O Offsite 0 Material Reused for Lower Quality Purpose 

0 Material Sold 


D Material Bumed for Heat Recovery 


Orlgnally Proposed By. Date Q; 130190 


Reviewed By: Date: 011·s1i;o 


Approved ror Study? 
 ----yes 
Reason roe Acceptance or Reject1on 
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FIRM 	 PREPARED BYWASTE 111NIH12ATION ASSESSMENT 
SAIC 5. Romcn 
SITE PROC. UNIT /OPER. CHECKED BY 

Sorcu Pctntino G. Cushnie 
DATE-INJT I AL IOATE-REVISEO PROJ. NO. PAGESHEET 1 OF 1 I 
OZ/09/90 04/24/90 1-1332-03-942-02 	 2 OF 7 

WORKSHEET 	 A 
12 I OPTION DESCRIPTION ) I oEPA 

Option Name: Improved Transfer Eutctencu (QD-2) 

Brleflll DIBcrlba tha Option: 

Cyrrent!v the ccb pcjnt bpotbs hcye c trcmsfer efficjenc:i.1 of qpprgxjmQt1!11 35! pnd the chossjs 
oajnt booth has c transfer emc1enc11 or Qpproxjmatel11 50! The trcinsrer eff1c1enc11 con be 
jocrecised uo to 75-90$ bu swjtchjng to HYLP or electrostatic SQ'"C!U ooint10g 

Waata Str111m(a) Affachd: ,_ 

Input 	Materlal(s) Affected: 

Product(a) Affected: 

Indicate Type: ~ Source Reduction 


181 Equipment-Related Change 


0 Personnel/Procedure-Related Change 

D Materials-Related Change 

D 	 Recycling/Reuse 

D Onslte D Materlal Reused for Orlglnal Purpose 

D Offslte D Materlal Reused for Lower Quality Purpose 

D Material Sold 


0 Materlal Burned for Heat Recovery 


orlgnelly Proposed B11: ____:s~A-IC______ Dote: 01/04/90 


RBYl&wed By: ...s,..A..,!C,__________ D11te: 01/!B/90 

Approved for Study? yes 

Reoson for Acceplonce or Rejection 
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FIRM 	 PREPARED BYWASTE MIHIM12ATIOH ASSESSMENT 
$Ai: S Roman 
SITE PROC. UNIT /OPER. CHECKED BV 

S:>:-ay Paint 1'10 G CJshme 
DATE-INITIAL !DATE-REVISED PROJ. NO PAGESHEET , OF 1 I 
02109190 031!6/91 1-832-03-942-02 	 3 OF 7 

WORKSHEET 	 ft
,'OPTION DESCRIPTION .12 oEPA 

Option Name: pro::edural/Sma'l •gy·oment C'.]anges (QP-:n 


Briefly Describe the Option: 


Inc r1ct1•ty "currertty ~rwr,•1cett~a 1 yar1tty of p·acc,yraJ org =:naP ''"PP~t"lt c~2ri;c; w""i'tl"' w!l~ s;reol"!"1u·•t ~,.,e,:"" 

waste m·n~rT'1za•·or: crccedi..:res '""~esr l"lcly;je 

Waste Stream<s> Affected: 

Input Maler1a1Cs> Affected 

p , 


ProductCs> Arrected: 

Indicate Type: D 	Source Reduction 


181 Equipment-Related Change 


181 Personnel/Procedure-Related Change 

181 Materlals·Related Change 

181 	 Recycllng/Reuse 

~ Onslte ~ Material Reused for Orlglnal Purpose 

D Offslte D Material Reused for Lower Quallty Purpose 

D Material Sold 


D Material Burned for Heat Recovery 


Orlgnally Proposed By: Date: O 1 /04190 


Reviewed By: SAIC 	 Date: Qt I 1 B/9C 

Approved ror Study? ----yes 

Reason ror Acceptance or Reject1on 
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FIRM PREPARED BYWASTE MINIMIZATION ASSESSMENT 
SAIC 5 Ro'Tlan 

SITE ?ROC. UNIT /OPER. CHECKED BY 
so-ay Pa1'1t 1:i::i G Cushn·e 

DATE-INITIAL !DATE-REVISED PROJ. NO. PAGESHEET 1 OF 1 I 
0?!09190 03! ~ 8/9 I 1-832-03-942-02 4 OF 7 

WORKSHEET ft , .. ·.OPTION DESCRfPTION ...12 oEPA 
Option Name: Pa~nt M•x VOlJ'Tlt'S (OP-~l 

Briefly Describe the Option: 

Paint 1s prepare<: da;~Y ·n t'le pa1nt TP roQ'J a'l;J is ta!sen to the cap ;iajot boot'1s Any 1ert ove- pa•1t 
js ret1rne;j !Q toe Oa'Cl 'T);x moo Cor JSe at a 'ate-date The rac111ty nas ::levelqped a t-a;<·ng S)ISIP,,.. :o 
dPtecone -,,112gle PSt1mates c1 the amqu't of oain:. rea.;irecJ to pa1~t a part1::u1a· mode'. TtJ1s 1" ;Jo"e 
by :im1sur109 :1" vohnec: 01 pa·:t m1xed a<: well as the yo'..1me o' pa10t re:.u,..1<>d to the m·x room TD1s 
esl1mai'19 prgre"'S Cil" 01: refined Wit" caref1j'. mon1tr11g of these t~ac~ •og cec:i:ds wt):ch w1i; re;Jy::e 
costs for raw GlQter1ai5 a'1C! d!S:>Osa1 

Waste StreamCs) Affected: 

1 

Input MaterialCs) Arrected: 
p i'l 

ProductCs> Affected 

Indicate Type: D Source Reduction 

D Equlpment·Related Change 

t8I Personnel/Procedure.Related Change 

D Materlals·Related Change 

D Recycling/Reuse 

D Onslte D Material Reused for Original Purpose 

D Ottslte D Material Reused for Lower Quality Purpose 

D Material Sold 

D Material Burned for Heat Recovery 

Or1gna11y Proposed By: The truc!s assrnbly plgnt/SAJC Date: o 1104190 

Reviewed By: SAIC Date 01118190 

____ yesApproved ror Study? 

Reason for Acceptance or Rejection 
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FIRM 
SAIC 

WASTE t11NIHIZATION ASSESSHEHT PREPARED 
S Romen 

ev 

SITE PROC. UNIT/DPER. CHECKED BV 

DATE-I HIT IAL 'DATE-REVISED 
02109190 04/24/90 

Sorou Pe!ntfna 
PROJ. NO. 
1-632-03-942-02 

G. Cushnie 

SHEET 1 OF 1 I 
5 

PAGE 
OF 7 

WORKSHEET 	 ft 
DP::TION DESCRIPTION .·I12 	 oEPA 

Option Name: Sp!vsnt SegrpaQt!pn COP-SI 

Briefly Describe the Option: 

Thfs ootjon 1nyolyes the segregotlon of regs sp1led with 01! ona greose from uncontomjoete::l 
splyent The rags wj!! be kept jn p uppn:te cpntpjner ond djpprd jato the solyent lyst pr!gr tp 
use When not rn yse the11 wj!J remain !n c cpatprner wjth other regs not socking JO c cpntojner 

Weste Stream(a) Affected: 

Input t1oter1111(s) Affected; 
Dsgreosjng Solyent 

Product(•) Arfect1d: 

Indicate Type: D 	Source Reduction 

D Equipment-Related Change 

1:81 Personnel/Procedure-Related Change 

D Materials-Related Change 

D 	 Recycling/Reuse 

D Onslte D Material Reused for Original Purpose 

D Offstte D Material Reused for Lower Quality Purpose 

D Material Sold 

D Material Bumed for Heat Recovery 

Orlgnel!y Proposed By: ...S=A..,.IC,_________ Dote: 01/04190 
Reviewed By: _s...e...1c...._________ Diile: 01/lB/90 

Approved far Study? yes 
Reason for Acceptance or R1j1ctlon 
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FIRM WASTE 111HIHIZATION ASSESSHENT PREPARED BV 
SAIC S. Romen 
SITE PROC. UN IT /OPER. CHECKED !IV 

DATE-INITIAL 'DATE-REY ISED 
02/09/90 04/24/90 

Soreu Palntina 
PROJ. NO. 
1-832-03-942-02 

G. Cushnie 

SHEET 1 OF 1 I 
6 

PAGE 
OF 7 

WORKSHEET 	 ft
OPJfON DESCRIPTtON ·.12 	 oEPA 

Option Nome: Ion Exhangs!Recycle of Rinse 'deters COP-6) 

Brl1fl11 Dncrtb1 the Option: 

Thjs option jnyolyes the lnstg!lgt!on of jon exchange eou1pment to re::ycle the rjose wcters 
generated on the phosoh!lte/E-Coct l!ne Ibe recycle pf these waters w!I! .-edyce wcter yse and 
redyce the hycrayljc Joc¢ing of the pretreatment system A smaller flow rgte to the treatment 
system mci.; reduce chemjccl yse god slydge prodyct1on 

Woete Streem(s) Affected: 

Input 	Motertol(s) Affected: 

Product(•) Affected: 

Indicate Type: D Source ReducUon 

1:81 Equipment-Related Change 

D Personnel/Procedure-Related Change 

D Materials-Related Change 

l8J 	 Recycling/Reuse 

181 Onslte 181 Material Reused for Original Purpose 

D Offslte D Material Reused for Lower Quality Purpose 

D Material Sold 

D Material Burned for Heat Recovery 

Orignollll Proposed fly: Dote: ________ 

Reviewed By: Dote: ________ 

___ yesApproved ror Study? ____ no, By: ----------~ 
Raoson for Acceptance er Rejection 
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FIRM 	 PREPARED B'I'WASTE MINIMIZATION ASSESSMENT 
SAIC S. Roman 
SITE PROC. UN IT/OPER. CHECKED B't' 

Soreu Pa1ntlna 6 CusMte 

DATE-INITIAL IDATE-REY 15£0 PROJ. NO. PAGESHEET 1 OF 1 I 
02109190 04124190 1-832-03-942-02 	 7 OF 7 

WORKSHEET 	 ft 
. 'DPTlON D~SCRIPTlON I12 	 oEPA 

Option Ncima: E-Coat Line Bath Maintenance (OP-7) 

Brlafly Dascrlba tha Option: 

Thjs optjon !nyp!yes the pun:hQU of egujprnent to mQjntgjn the orocess solylions on the 
ohosphote line {tanks I 3 end 6l The eay1pme']t js bC!sicail!J filtrct1on yn1ts whjch wj]l 
rernpve sohds end oils contdbyted to the baths from the ports ond the shop otrnospbere 

Wasta Slraom(s) Affactad: 

Input 	 M11tarl11H1l Affected: 
E-Coet process chem!cc!s 

Product(&) Affactad: 

Indicate Type: D 	Source ReducUon 


181 Equipment-Related Change 


0 Personnel/Procedure-Related Change 

D Materials-Related Change 

D 	 Recycllng/Reuse 

0 Onslte D Material Reused for Orlglnal Purpose 

D Offslte D Material Reused for Lower Quality Purpose 

D Material Sold 

D Material Burned for Heat Recovery 
Ortgnally Propond By: _s....A...IC.__________ Do ta: _.l,_/9"'0,.________ 

Reviewed By: _.s,.,A....IC,__________ Do ta: _2.....,/9..,0'------ 

Approved for Studu? yes 
R1ovon ror Acc1ptonc1 or Rejection 

88 




FIRM PREPARED llVWASTE 111Nll11ZATION ASSESSMENTSAIC 5. Roman 
SITE PROC. UNIT /OPER. CHECKED BY 
I G. Cushnle 
DATE-INITIAL IDATE-REYISED PROJ. NO. PAGE

SHEET 1 OF 1 I I
01/03/90 04124190 1-632-03-942-02 OF 2 

WORKSHEET A 
1 3 r-'.:~~:~,~ S~NERAfioH >' • 1 ~EPA 

Options Rating (R) 

Crll1rt11 Weight •1 Dolton •2 Option •3 Option •4 Option ·~ Option 
(W) t!~-1 ce-2 !Je-::ice-~ ce-~ 

R RIC W R RXW R RXW R RXW R RX W 

Reduction In w11&te'1 hazard 2.0 1.0 2.0 1.0 2.0 rm 12.0 11.0 12.0 1.0 2.0 

5.0 5.0 25.0 8.0 40.0 5.0 25.0 7.0 35.0 7.0 35.0 

Reduction of eafetu hazard 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 materlal coet1 9.0 1.0 9.0 7.0 63.0 3.0 27.0 7.0 63.0 6.0 54.0 

Extent of current use In lndu1tru 

Reduction of treetment/dl1po111l cHt1 

10.0 8.0 80.0 8.0 80.0 5.0 50.0 5.0 50.0 5.0 50.0 

~ Effect on product quality (no 1ff1cl=IO) 10.0 10.0 100.0 10.0 100.0 10.0 100.0 10.0 100.0 10.0 100.0 

low capital coat 8.0 5.0 40.0 2.0 16.0 4.0 32.0 8.0 64.0 9.0 72.0 

low O&M cost 8.0 5.0 40.0 8.0 64.0 8.0 64.0 7.0 56.0 9.0 72.0 

Short Implementation period 5.0 5.0 25.0 3.0 15.0 7.0 35.0 10.0 50.0 10.0 50.0 

Eaee of Implementation 5.0 4.0 20.0 3.0 15.0 8.0 40.0 8.0 40.0 10.0 50.0 

Final I Sum of Weighted Ratings :z (R IC W) 34B.O 423.0 362.0 467.0 492.0 
Enluatlon I Option Ranking 7 3 s 2 1 
Feasibility Analysis Scheduled for (date) 



FIRM PREPARED evWASTE ttlNlttlZATION ASSESSMENTSAIC s. Rom11n 
SITE PROC. UNIT /OPER. CHECKED llY 

G. Cushnle 

DATE-INITIAL,~ATE-REYISED PROJ. NO. I 1 PAGE
SHEET 1 OF 1 

01/03/90 04/24190 1-632-03-942-02 OF 2 

WORKSHEET A[i1,t~!PM \-~E~~~~~,,~~;: /.' I13 ~EPA 
Option• R11tlng (R) 

Crtt1rl11 Weight •1 Dolton •2 Option •:s Option •4 Option ·~ Option
QP-6(W) D~-z 

R RXW R RXW R RXW R RXW R RXW 

Reduction In w111t1'• h11z11rd 2.0 1.0 2.0 1.0 2:0 

5.0 5.0 25.0 5.0 25.0Reduction of tr111tment/dl•po1111 cHte 
7.0 1.0 7.0 1.0 7.0 


Reduction of Input m11ter1111 cost• 9.0 5.0 45.0 5.0 45.0 

Reduction of •11f•tu h11z11nl 

10.0 8.0 80.0 6.0 60.0Extent of current u•1 In lndu•trvco 
0 Effect on product qu1111tu (no 1ffect:IO) 10.0 9.0 90.0 8.0 80.0 


Low c11p1t11l co•t 
 8.0 4.0 32.0 5.0 40.0 


Low 0&11 coat 
 8.0 7.0 56.0 8.0 64.0 


Short lmplement11tlon period 5.0 4.0 20.0 5.0 25.0 


E111e of lmplem1nt11tlon 5.0 6.0 30.0 5.0 25.0 


Fine! I Sum of Weighted R11tlnge J (R x W) 367.0 373.0 

EY11lu11tton 
 I Option R11nklng 4 6 


Fe111lbllltu An11ty1l• Sch•duled for (d11te) 




Appendix C 


Feasibility Analysis Phase 

Yorksheets 14 to 17 
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Firm SAIC 	 W•ste Minimization Assessment Prepared By S. Roman 

G. 	 CushnieSitA -
i 

Proc. Unil/Oper. Checked By 
' l/3/90Date 	 Proj. No.1-832-03-942-02 Sheet j_ of _§__ Page !._ of 

WORKSHEET ITECHNICAL FEASIBILITY I oEPA14a 	
ft 

WM Option Description Be 1t Filter ( OP-1) 

1. Nature ot WM Option 0 Equipment-Related 

L 	PersonneUProcedur•Rtlated 

Materials-Related 

2. 	 H the option appears technlcally t•slble, state your rationale tor this. Belt filters have 

been used in similar applications to dewater detackified paint that has 


accumulated in the paint booth. 

la further analysts required? [] Yu0 No. If yet, continue wnh thl• 
worttsheeL If not, tklp to worksheet 15. 

3. 	 Equipment • Related Option 

t:ill 
Equipment available oommerclaly? D 

Demonstrated commercially? 0 

In similar applieatiOn? 0 

SuocessfuBy? D 


Similar 	spray painting operations.Describe dosest industrial analog 

Descrbe status of development Fully Developed and Commercialized. 

Prospective Vendor wor1dng lnstallatlon(s) Contact Parson(a) Datt Contacted 1. 

Serfilco Dan Cooper 2-6-90 


Hydro-Seperat ion Systmes Roy Lister 2-6-90 


1. Also attach flDed out phone conversation notes, Installation visit report, etc. 
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SAIC Waste Minimization Assessment s. RomanFirm Prepared By 
G. CushnieSite F>roc. ·oM!Oper. • Checked By 

1/3/90 1-832-03-942-02Date Proj. No. Sheet L ot -6... Page_ of -

WORKSHEET ftTECHNICAL FEASIBILITY14b oEPA 
WM Option Description _Be.;..l;;..;t;.....;;.F.;;;.i;;;..lt""'e:..;;r.......;..(O-'-P'---'1;..;.>____________________ 


3. Equipment-Related Option (continued) 

Pel1ormance Information required (describe parameters): The following in format ion is requi red: 

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. 

Sceleup Information required (descrlb9): __N_o_NE___________________ 

Testing Requlr9d: 0 yes [] no 

sca1e: D benc11 D p11ot D-~~~~~~~~~~~~ 
Test unit avallable? 0 yea D "°-~---~-------~ 
TestParame~rsQlat)------------------------

Numberofteatruns: _____________________________ 

Amount of materlal(s) required:----------------------

Testing to be conducted: D 1n-p11nt 

D-~~~~~~~~~~~~ 

Faclllty/Product Constraints: 

Space Requirements At>t>roximatelv 20 ft2- ( 5. 5' X J. 5 •) 

Potalble ioc.uona within faclllty Unit wi 11 be used everv 4 co 6 weeks when the 
detackified paint is pumped out 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 availablroe....: left in place if convenient. 
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Waste Minimization AssessmentFirm SAIC 	 Prepared By s. Roman 

Sitt -  , Proc. Unit/Oper. Checked By G. Cushnie 

uate l l3190 Proj. No. l-~l,-QJ-242-QZ Sheet ..L of..§.... Page_ of -
WORKSHEET 

14c ITECHNICAL FEASIBILITY I ft

oEPA 
(oonll-) 

WM Option Description ______Be.._l,_t_F.._il.._t_.e__r_(.._.O_P_-.._1._)---------------- 

2. Equipment-Related Option (continued) 

UtHlty Requirements: 

Eleetrlc Power Vohs(ACorDC) 115/1160 kW--~~--

Procep Water Flow lO-liSgpm Pressure-----
(DetacKified Paint) 

Quallty (tap, Clemln, ttc.) -------- 

Cooling Water FIOW---- Pressur•-----

Ttmp.ln ----Temp. OUt ----- 

Coolant/Heat Transfer Fluld -------------- 

Temp. In ----Temp.Out------

DUiy ---------~----~ 
Steam Pressure----- Temp. 

Duty Flow ----- 

Fuel Type _______ 	FIOW-----

euty______ 

Plant Air ---------- Flow---------
Inert Gu Flow---------

!stlmat.s dellvery time (after award of contract),_4~to;;;......;;6__;;;.we;;;..;e;..;.k;..:;s______ 

&tlmllted Installation tlme--....._..,.,..u:..i;.______________ 

ln1t1llatlon dlt•·--------------------- 
Estimated production downtime none· prod 11cti 0 ° C'D continue during installation 

Wiii prodUctlOn be ofherwllt affected? Explain the effect Ind Impact on production. __n_o____ 

Wiii product qU1llty be affected? Explaln the effect on qualHy. --~no~---------

94 . 




Firm SAIC Waste Minimization Assessmem Prepared By s. Roman 

Site Proc. Unll/Op$r. - Checked By G. Cushnie 

Date 1/3/90 Proj. No. 1-832-03-942-02 Sheet .!.- of ..L Page _ of -

IWORKSHEET ' ITECHNICAL FEASIBILITY I14d • &EPA 
c-.....ii 

WM Option Dncrfptlon _B_e_l_t_F_i_l_t_c_r_C_o_P_-_l_)-------------------

3. Equipment-Related Option (continued) 

Wiii modlflC8UOnt lo wortt ftOw or pl'OdUCtlon procedurn be NqUlred? Explain. Deucki fie<! 

pajnt wquld need tp be pumped tp the belt filter instead gf directly to a 

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

Operator and maintenance training requllerNntS 

Ninber of people to be trained ----- D On•H• 

D OffSlll 

Duration of training 

Detcrlbe catalyat. chemicals. replacement pans, or other auppllu r.qulred. 

Rate or Frequency
Item Supplier, Addrauof Replacement 

Disoosa-Fabric Mt dia 3-4-times oer vear Serfilco, Glenvie~. IL 

Does the option meet government and company ut.ty and haHh requirements? 

0 Y.. 0 No Explain __.Tu.oL-11.bs:.e....1due...,t_..eJJrm11L1u·nll'e""d--------------

How IS •rvtce handled (maintenance and technical assistance)? Explaln Service throygh 
local authori~ed repair centers or handles through the Serfilco office. 

Whatwarnnlln ..offered? Serfilco - 1 year repair or replacement of defective 

parts. 
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Waste Minimization Assessment s. Roma:iFirm SAii:; Prepared By 
G. CushnieSite - f'rO'.t.' tll11t1~r. Checked By 

Date 1/3/90 Proj. No. 1-832-03-2{&2-02 Sheet _L of _§_ Page_ of -
WORKSHEET 

14e ITECHNICAL FEASIBILITY I &EPA 
fmn-) 

WMOptlonDeserlptlon Belt Filter (OP-1) 

3. Equlprnent·Related Option (continued) 

Describe any addltlOnal storage or materlal handllng requirements. The drum used to collect 

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

Describe any addltlonal laboratory or analytleal requirements . ...1.!.1.1.s:.____________ 

4. Personnel!Procedur..Related Changes (skip to worksheet 15a) 

AHtctedDepartmant~Arna----------------------~ 

Training Requirements ------------------------

Operating Instruction Changes. Deacrlbe responslble departments. ----------

s. Materlals-Related Changu (Nate: H aut>stantlal changea In equipment are required, then handle the 

option 11 an equlpment·retated one.) ~ Im 
Has the new materlal been demonstrated commerclaly? 0 0 
In a almllar application? D D 
Successfully? D D 
Deacrlbeclo•st appllcauon. ---------------------
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F'irm SAIC Waste Minimization Assessment Prepared By _s~·-R_orn_.a_n____ 
G. Cushnie 

Site Ptoc. Utlil!Op&r. -----  Checked By ------ 
Date l 13190 Proj. No.1-832-03-942-02 Sheel ..L of .§_ Page _ of 

WORKSHEET ft
COST INFORMATION15a oEPA 

WM Option Desc~tlon___B_e_l_t_F_i_l_te_r_<o_P_-_1_)___________________ 

CAPITAL COSTS • Include all costs as appropriate. IQIALS 

WPurchased Process Equipment 

Price (fob factory} 7 174 ( comulete filter svstem) 

Taxes, freight, Insurance __4__3-'o_._oo________ 

Delivered equipment cost _7-'-,6_0_4_._6_1_______ 

Price for Initial Spare Parts Inventory_·----------- sz 605 

0 Estimated Materlals Cost 
Assume 20 percent of eouipmentPiping 

Eiectrlcal 


Instruments 


Structural 
$1,521tnsulallonJPlplng 

0 ES11mated Costs 1or Utnlty Connections and New Utlllty Systems 


EtectrlCHy 


StHm 


CooUng Water 

Proc:eu water 


Refrtgermton 


Fuel (Gas or 011) 


Plant Air 

$ 0 

Inert Gas 


[] Estimated Costa for Addltlonal Equipment 


Storage a. Material Handling 55 gallon drums - use 

recycled drums 


Labomory/Analytlcal 
$ 0Other 


D Site Preparation 


\l)emolltlon, •rt• clearing, etc.) 


GJ Estimated lnstaltatton Cotti 


vendor 


Contractor 

3 workers for 8 hrs @13 Hr. s 312

ln-hoUM Staff 
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!iAIC W•• lllnlmlzatlon A.....ment Pr9paredBy s. RomanFirm 

Siie Pft)c. Unll/Oper. SJ?t'B::t Painting Ched<edBy G. Cushnie 

ll3/90 1-832-93-942-92 Sheet L ot ~ Paoe _ ot _Date ProJ. No. 

WORKSHEET ftI . COST lNFORMATION ·I15b oEPA 
t=WWWJ 

CAPSTAL COSTS (Cont.) 

[iJ EnglnHrtng •nd Procurwnent Colts (ln-tiou. &outalde) 


PJllnnlng Assume 201. of equipment costs 


Englneer1ng 


Ptoeurwnent 


Consuttams 
 $1. 521 

D suin....., Colt• 

Vendor 


Contl'llCtor 

$0ln-hoUM 

D Tl81nlng Coate $0 

D Permitting Cotts ,... 
$01n-11ouet Stan eo.ta 

D lnl181 ~Of Cltllyltl Ind Chemlcel• 

llem11 __________ 

11em12 __________ 
$0 

[iJ Wortlng Cllpbl [Raw Malerlals, ~ lnveitory, MllerllJI and Supplies (not elsewhere apeclled)). 

lern'1 Diaposa-Fabric media $192./200 yd. roll 
1em12 __________ 
bml3 __________ .......__________ 


D Estimated SllV•ll• Value (If eny) 
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SAIC Wast• Minimization A ...ssment Prepared By S.Romar.Flnn 

Site Proc: 1J111ffOP8r.- ' Checked By " '1.1~bni1: 

Date llll90 Proj. No. 1-832-03-942-02 Snee1 L Of ~ Page _ o1 

WORKSHEET 
COST INFORMATION15c &EPA 

icontmJ 

CAPITAL COST SUMMARY 

Cost ttem Coat 

Purchased P~tt Equipment It. -, i:.nr.. 

Materials 1 <;?1 

Utlllty COnnectlona n 

Addltlonal Equipment 0 

Sit• Preparation 0 

lnatallatlon 321 
Engln"'1ng and Procurement 1,521 

Start-up Cost 0 

T ... lnlng Coats 0 
Permitting Costa 0 

Initial Charge of catalyst• and Chemical• 0 

R:red Cepltal lnveatment $10 959 

Wortt1ng Cepltal 192 

Total Cepltal Investment 11,151 

Salvage Value 

99 




Firm :?AIC 	 Waste Mlnbntzatlon Aueument Prepared By s. Roman 

Site 	 Proc. Unlt/Oper. Checked By " Cusbnie 

Date ~ntPO 	 f>ro1. No. 1-832-03-942-02 Sheet.!._ of _§_ Page_ of -

WORKSHEET ft
COST INFORMATION15d 	 ] oEPA 

!;J Estimated oecr.... (or Increase) In Utllltln 

Utility 	 UnltCost Deer••• (or Iner• ...) In Quantity Total Deena• (or Iner ....) 
$perunlt Unit per time Spertlme 

Electricity $.08/kw·hr (239 K\I. HR/YR) ($19/yr)...,, 
Cooling ProceM 

Prooeea Water 

R9frlgeratlon 

Fuel (Qa1 or 011) 

PIMt Air 


lnltt Air 


INCREMENTAL OPERATING COSTS • 	 Include all relevant operating savings. Estimate these costs on an incre
mental basis {I.e., as decreases or increases over existing coS1SJ. 

~ BASIS FOR COSTS AnnuaJ_x__ Quarterty -- Monthly -- O.lly -- Other-

(!I Estbnated Dl9poMI Cosl Saving 

Assumes : 1.) so'l>ecr.... In TSDF F... $.5 I 978 (includes Trans.) 

of sludge is froe.cr..M In State F... and TIX• 
pit cleanout, 2.1-
107. solids for Deer.... In Transportation Costa 

wet sludge, and DecreaM In Onalte Treami.nt and Handftng
3.) 35t aolids for 
dewatered sludgeDecr.... In Permitting, Reporting and Rtcordkeeplng 

Total Dec:ruu In DllpOUI Costa v.$~;>.,.....P...?i---

Glc Estimated oecra ... 1n Raw Matertala Conunptlon 

Unit Coat Rtductlon In Quantity Decruu In Coat
Materllla Speruntt Units per time $pertlm• 

Assumes 50t reduction of booth water and 
107. reduction of booth chemicals 
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,. .. ,.. Waste Minimization Assessment Prepared By s. RomanFirm 

Site · Proc. Unll/Oper. Checked By G. Cushnie 

Date 
( 

~~JtllO Proj. No. l·l!J2·QJ-24Z·Q2 Sheetj_ of ..§_ Page_ of -

WORKSHEET 
COST INFORMATION15e &EPA 

D Estimated Decr.ase (or lnereue) In Anctllary catalysts and Chemicals 

Unit Colt 0.Cl'HN {or lncnue) In Quantity Total O.Craau (or lncntaN)Catlllyat/Ctlemlcal 
Spar unit UnllpertlrM Spertlma 

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

Estimated Decrease (or Increase) In Operating and Maintenance Supplles and Costs. 

Disposa- Fabric Media · 4 rolls@ Sl92 ~ $768 


0 Estimated Decrease (or Increase) In lnat.nnce and LlabUlty Costa (explaln). 

D Estimated Dec:raue (or lncre&N) In Other Operating Costs (explain). 

INCREMENTAL REVENUES 
D Estimated lncrwmental Revenuaa rrom an lncreue (or Decrease) In PrOductlon or Marketable 

By·producta (explaln). 
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Firm SAIC Waste Minimization Aueament s. RomanPrepared By 

c. CushnieSite 1'rt>?:~ UM/Oper. Chedled By 

Date 1/3/90 Proj. No. l-932-03-942-02 SheetL of ..§.... Page_ ol 

WORKSHEET ft 
COST INFORMATION 15 f oEPA 

~l 

INCREMENTAL OPERATING COST AND REVENUE SUMMARY (ANNUAL BASIS) 

0.Cl"9uaa In Operating Cost or lneru.. In Revenue are Positive. 

Increase• In Operating Cost or DecreaH In Revenue are Negative. 

Operating Coat/Revenue Item Speryear 

Decrease In Disposal Colt ~ ~ Q7R 

Decn1au In Raw Materials Cost $ 9,807 

o.crease (or Increase) In Utllttles Colt - ( 1q) 

Deere... (or Increase) In Catalysts and Chemlcala $ 0 

Decrease (or Increase) In O &M Labor Costa c: n 

Decrease (or Increase) In o &M Suppltea Coats - ( 768) 

Decru• (or lncru•) In lnaurancalLlabllltlu Coats s 0 

o.cr.... (or Increase) In Other Operating Coats s n 

Incremental Revenues from Increased (DteMMd) Production $ 0 

Incremental Revanuu from Marketable By-products $ n 

Net Operating Cost Savings S14 Q<ll! 
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Firm SAIC IWute Minimization Aneasm•nt Prepared By S. Roman 

Site --------- Proc Unlt/Oper. ______ CheckedBy G Cushnje 

Date 1 01aa Sheet .L of .L Page _ olI Prol. No. i i]~ oj 91 2 o:i 

WORKSHEET PROFJTABILITY WORKSHEET# 1 
16 ·PAYBACK PERIOD &EPA 

Belt Filter (OP-1) 

Total C.pltal lnves1ment ($) (from Wortcahlet 15c) -"'"'Sl=-=l:.i.._,,,15:..::l'---------------1 

Annual Net Operating Cott savtng1 (S per yMr) (from Wort1heet 15f)__s""'1""'4..._9....9'""g-------1 

Ptlyback Pertod (In .,..,.., • Total C.pltal lnYMtment • 
Annual Net Operating coet Slvlng1 _ vea'""'"r_,,.o~.7'-~ _______ 
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SAIC 	 Waste Mlnlmlza11on AssessmentFirm 	 Prepared By s. Roman 


Sile Ptnt-.. Unlt/Oper. Ch&eked By G. Cushnie 
 -
Date l l3l!!D Proj. No. l-832-03-!lt.2-02 Sheet .L of ..§__ Page L of .L 

WORKSHEET 	 ft . 
TECHNICAL FEASIBILITY14a 	 oEPA 

WM Op11on Description Trans fer Efficiency (OP-2) 

1. 	 Nature of WM Option [E Equlpmtnt·Aellt9d 


D PersonneUProc9dur•R•llted 


0 Mater1als-Relatld 


2. 	 If the option appears teehnlcaDy ruslble, atate your r.tlonal~ ror this. This proposec option 

includes equipment that is used for similar purposes in industry 

Is turther analysls required? EJ Yes ::J No. If yes, continue wtth this 

worttshMl If not, skip to worttshMt 15. 


3. Equipment • Related Option 

Equipment available commercially? 
.- 

DemonS1rate<f commercially? u 

In Similar application? D 

Suc:cessfu fly? D 

Descrt>e closest industrial analog Similar spray painting operations 


Fully developed and commercialized.Descrl>e status of development 

Prospective Vendor worttlng lnsttnatlon(s) Contact Person(s) Date Contacie<f 1. 

"" ,. __ .. 
'>/OnR;ni.~- lllu<> Ri-'-~ "··-~1" 1n~-"'·"-~n1n 

1. Also attach ftUld out phone conversation notes, lnstanatlon visit ,.port, ate. 
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SAIC Wasta Minimization Assesament s. RomanFirm Prepared By 

::>ilP. Proc. Unit/Oper. Checked By " Cusbrd e 

L>ate ll3L90 Proj. No. l-832-03-9t.2-02 Sheet L ol _.6_ Page _ Of -

WORKSHEET 

14b ITECHNICAL FEASIBILITY I &EPA 
toon~,_) 

WM Option Description ____.Tir.a;anws...,fu;e,;cr_F.......,ffui..t:cii,e;pnwc:,i}'--'..1..C.l.IOPr.;-:..?u)L-.-______________ 


3. Equlpment·Related Option (continued) 

Performance Information required (describe parameters): Spray transfer efficiencies and 

effectiveness of coverage. 

Scaleup Information required (dascrtbe): -...:N-=O"-'N.=.E__________________ 

Testing Required: D yes D no 
Scaia: D tiench D p11ot e:::J _ _....n~em~o~n~'~t~at~i~o~n'----------------
Test unit avallable? D yes 0 no-~~~~~~~~~~~~~ 
TestParametersOlat) ------------------------ 

Number of test runs: ---------------------------

Amount of materlal(s) required:----------------------

Testing to be conducted: [) In-plant 

D-~~~~~~~~~~~~ 

Feclllly/Product COnstralm: 

Space Requlr.manta Paint booths may require some enlarge,,,ent . 

POMlble locatlOna within facility _P_a_in_t_S"-'p-ra._y.__B_o_o_th_s_______________ 
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Finn "~l{~ West• Minimization Assessment Prepared By s. Roman 

Site .Proc Unlt!Oper. Checked By G . Cushnie 

Date ~toalQO Proj. No. l-BJZ-03-9ft2-Q2 Sheet ..L of _§__ Page_ of -

WORKSHEET 

14c ITECHNICAL FEASIBILITY I ft
oEPA 

(continued) 

WM Option Description __...,T...,ran s ... nc.._y.___,.,(O""P._-_.,2"-)______________........ f,._er._..E._..f.._fi..,·c...,i.,,.e..... 

2. Equlpmem-Related Option (comlnued) 

Utlllty Requirements: (All utilities as existing) 

Electric Power Volts (AC or DC) --  kW-----

Process Water Flow---- Pntssur1 -----

Quality (tap, demln, etc.)-------- 

Cooling Water Flow Pressure-----


Temp. In---- Temp. Out-----


Coolant/Heat Transfer Fluid--------------- 


Temp. In ----Temp.Out-----

Duty --------------- 
Steam Pressure ----- Temp. 

Duty Flow -----

Fuel Type------- flow______ 
Duty______ 

Plant Air---------- l"IOw ---------

Inert Gas Flow----------

Ettlmated dellVery time (after award or contract).__l_m_o_n_t_h_______ 

Estimated lnat1111111on time__._'.............._______________ 


lnstallllllon dines preferrably during annual plant shut do'Wm 

Estimated proc:tuctlon downtlme-"'l-....:2;;......;;;d.;;;.a""'s"--------------

Wiii produC110n be otherwtse effected? Explain the effect and Impact on proc:tuctlon. --JiY------

Wiii product q"'llty be effected? Explain the effect on quanty. _N_o____________ 
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Firm ~AIC Waste Minimization Assessment Prepared By s Roman 

Site 
' Date l 13£20 

Iw14dET I 
~· Unll/Oper. Checked By ' C·u:bc i e 

Proj. No. 1-832-03-942-02 Sheet .!.. of ..§... P1ge _ of 

ITECHNICAL FEASIBILITY I A
oEPA 

-

(~ 

WM Option Descrtptlon ___T_r_an_s_f_e_r_E_f_f_ic_l_e_n_c::.._y_C_o_P-_2_>______________ 

3. Equipment-Related Option (continued) 

WIH modifications to wortt tow or production procedurM be requll'9d? Explaln. -----

Operator and malntena~ training '9qulrementa 

Number ot people to be t'81ned ~-- ~ Onslte 

D Offalt• 

Duration of training a hours 

Describe catary1t, chemleals, replacement pens, or other supplies '9qulred. 

Rite or FrequencyItem Supplier, Address of Replacement 

Does the option meet government and compeny safety and health requll'Mlent1?

0 Yea 0 No Exp11ln -=.t"'-o_,b'-"e:-:;de"-'t:..::e:.:.r.::m'°"'in,_,e:..=d______________ 

Not determined.How la •rvlc:. handled (maintenance and technlcal 1salstanc:.)? Expl1ln 

Whatwarrantlesareoffentd? Will varv bv manufacturer 
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Firm "A Tr Waste Minimization Assessmem Prepared By s F.Ql:lilll 

Site Pror.. Unll/Oper. Checked By G. Cushnie 

Date ' ll3190 Proj. No. l-832-03-9l.2-02 SheetL Of ..L Page_ of -
WORKSHEET 

TECHNICAL FEASIBILITY 14e OEPA 
""'"" 

WM Option Description _....;T:;..;;r-"a""n.::..sf:..:e;..;.r-=.Ef:..:f;..;;i"'c.::..i":.;n:..::c;.o.Y__;.;(O;..;.P_-.=.2.;...)------------- 

3. Equipment-Related Option (continued) 

Describe any lddltlonal storage or malertal handling requirements. --'N"'o""N""E________ 

Describe any addltlonel labOratory or analytlcal requirements. _____...,........__________ 


4. Ptrsonnel/J'roeedure-Related Changes (skip to worksheet 15a) 

AHtcted DepartmantstAreat---------------------- 

Training Requirements ------------------------ 

Operating Instruction Changes. Describe responalble deP8f1menta. ---------- 

5. Materlals-Relaled Changes (Nole: H aibltantlal changes In equipment are required, then handle the 

option as an equlp1J1•nt·related one.J l'.11 .t:m 
Has the new matertal been demonstrated commerelally? 0 D 
In a slmllar appllcatlon? D D 
Suc:c.ssfully? 0 D 
Describe closest appllc:a11on. --------------------- 
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W•st• Minimization Assessment Prepared By _....s~·...1:R1.1.10J01.ma.,..:i.._____FltTTI --.-~·•._~------

Site ---------~ Proc. Unit/Oper. ------- Checked By G. Cu!hnie 

Proj No. 1-832-03-942-02 Sheet J_ o1 ..§_ Page _ ofD~e-~1~11~1~9~0'-------~ 

WORKSHEET 
COST INFORMATION 15a &EPA 

WM Option Description _ __;..Ir1Jaunl..ll5~f.1:.e;i;,r....1E;.of;...i;•~i.-..c.1..1iei:.:nl.l;c~y-u!0.l..:":..:-~?.J..)________________ 

CAPITAL COSTS • Include all costs as appropriate. 

~ Purchased Process Equipment 


Price (fob factory) New guns power pack 


Taxes, freight, Insurance 

Dellverlld equipment cost 

Price for 1n1t1a1 Spara Parts Inventory .oiS..iS...JD..u.OwD'---

0 Estimated Materlals Cost 
Piping see additional equipment belo"' 

Electrical 

Instruments 

Structural 

s 0lnsulatlon/Plplng 

D Estimated Costs for Utility Connections and New Utility Systems 


Electricity 


SIHm 


Coollno Water 


Proceuwater 

Refrigeration 


FUel (Gas or OU) 

Plant Air 

1nanaa1 ..L 0 

D Ea1fmated Costa for Additional Equipment 

Storage & Matartal Handling 

Lab0ratory1Ana1yt1ca1 

Other $·---><---

Paint Boot~ reconstruction $ l'j 00'1Wsne Preparation 


(Demolition, site during, etc.) 


O Estimated lnstallatlOn Coats 


Vendor 


COntractor 
s 0ln•hOUN Stiff 
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Firm s.m; Wast• Minimization A ...ssment Prepared By s iOlll'IQ 

Sile Proc. Unlt/Oper. Checked By G C1lsbD le 

Date l.~~tQO Prof. No. '-832-0J-a,~.c~ Sheet_L of _§_ Page_ of -

WORKSHEET ft
COST INFORMATION 15b oEPA 

CAPITAL COSTS (COnt.) 

~ Engineering and Procurement Costs (ln·house & outside) 

Planning Assume 20% of eguir~ent 

Engineering and recons!ructior. costs 

Procurement 
$ 4,000COnsu1tant1 

D S1art·up costs 
Assume 10% of equipment an~.Vendor 

reconst ruction costs.
contractor 

$2 000ln·house 

14 ME>i X 8Ha11r $)) Hour!KJ Training COits 

D Pennlttlng COstl 

F... 
$In-house Staff Costs 0 

D lnltlal Charge of catalysts end Chernlcals 

heml1 ----------
$nem12~---------~ a 

D Wortlng capital (Raw Materials, Procllct, Inventory. MalerlalS and Supplies (not elsewhere specified)). 

lem11~---------~ 

lem12~---------~ 

•eml3~---------~ 
0llm14~---------~ s 

0D Estimated salvage Value (If any) 
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Firm SAIC Wast• Minimization Auessment Prepared By 5, B,QmilD
Option 2 

Site --- Pq,~ Unit/Oper. Checked By c. Cushr:ie 

Date Il'.3190 1-832-03-942-02 Sheet_L of _§_ Page_ ofProj.'No. 

WORKSHEET ft
COST INFORMATION 15c oEPA 

CAPrrALCOSTSUMMARY 

Cost ltlfl'I Colt 

Purchased Process Equipment S5 000 

Mattrtala 0 

Utlltty Connection• 0 

Addltlonal Equipment 0 

Site Preparation IS l 5 000 

lnstallatlon 0 

EngfnMl'lng and Procurement 4,000 

Stan-up Cost 2,000 

Training Coat• 1,456 

Pennlttfng Costa 

Initial Charge of Catalysts and Chemlella 

Fixed Capital lnvwment S27,456 

Worttlng C8pttal 

Total C.pHal Investment $27,456 

Salvage Value 
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Firm SAIC 	 Waste Minimization Assessment Prepared By s Bama::J 
c. CushnieSite 	 Proc. Unlt/Oper. Checked By 

Date llJl Wl Proj. No. 1-832-03-242-!lZ Sheet .,L of ~ Page_ of -

WORKSHEET 
COST INFORMATION 15d 	 &EPA 

0 EstlmatedDecrease(orlncraase)lnUtUltles No significant cost changes expected 

UtUtty 
UnltCoat 
$perunlt 

Dec:rea.. (or lncrH..) In Quantity 
Unit per time 

Total Deena.. (or lncreaaa) 
$pertlme 

EllCtllclty 

Staam 

Cooling Proceu 

Pr-.Watar 

Refrlgeretlon 

fuel (OH or Oil} 

Plant Air 

lnart Air 

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). 

(i] BASIS FOR COSTS Annual _l'._ Quarterly -- Monthly -- Dally -- Other__ 

EKJ Estlm.-d Disposal Cost Saving 
$1,498

cssul!le that 30~ Decr.... lnlSDFF... 
f paint i ng is Decrease In State F ... 1nd Taxes 
·rame rails and that 
, 30,-, pfficiency Decrease In Transponatlon COSta 

ncrease for fr:im<>Oecrease In Onslte Treatment and Handling 
·ails will be 

Decrease In Permitting, Reponlng and Recordkeeplng •c.hi<>ved. 

Total Dtcruse In Disposal COSta 51 498 

[i] Estimated Decrease In Raw Matertalt ConaurnptlOn 

Unit Coat Reduction In Quantity DecreaA In CottMataria la $peruntt Unlta per time $ pertlm• 

!T ... - ....... D.-..lu11Pot-h!!ll"a 1:'----1 !~1n1~.1 ~ 7110 ~~.. i<:J•;i ?Ofl/vr 

-
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Waste Minimization Assessment Finn SAIC Prepared By ------
Site Proc. Unlt/Oper. ----- Checked By ------

Sheet _L of _§_ Page _ 01 _Date---------- Proj. No. -------

WORKSHEET ft
COST INFORMATION 15e oEPA 

D Estimated Decrease (or Increase) In Anclllary C8talySts and Chemlcals 

Unit Colt DletMM 1or lncre...) In Quantity Total DecrHM (or lncre11•)C.t91yst/Chemlcal 
Sperunlt Un II per time S pertlme 

i 
I 

D Estimated Decraase (or Increase) In Operating Costs and Maintenance Labor Costs 
(lnclUde cost of supervision, benefits and burden). 

D Estimated Decrease (or Increase) In Operating and Maintenance Supplies and Costs. 

D Estimated Decrease (or lncruse) In Insurance and u.blllly Costs (axplaln). 

D Estimated Decrease (or Increase) In Other Operating Costs (explaln). 

INCREMENTAL REVENUES
0 Estimated Incremental Revenues trorn an lncruse (or Decruse) In Production or Martetable 

By-praducta (explain). 
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Firm :i61!:; Wast• Minimization Aueument Prepared By 	 s. Roman 

CushnieSite Proc. Unll/Oper. Checked Bf · 

Date llJL20 ProJ. No. 1-832-03-942-02 Sheet_§__ of ~ Page_ of 
 -

WORKSHEET 	 ft
COST INFORMATION15 f 	 oEPA 

INCREMENTAL OPERATING COST AND REVENUE SUMMARY (ANNUAL BASIS) 

Dtereases In Operating Cost or Iner..... In Revenue ire Positive. 

lncreasea In Operating COst or DterelN In Revenue 1re Negative. 

Operating COit/Revenue Item $~ryear 

Decrease In Dlspos1I COit s 1,498 

Decrea• In Flaw Materials COst 151 200 
Decrease (or Iner ..•) In UtUltles Colt 0 
Decrease (or Increase) In catalysts and Chemicals 0 
Dterane (or Increase) In 0 & M Labor COltl 0 

Decrease (or lncmse) In 0 & M SUpplle1 Costs 0 

Deere•• (or Increase) In lnsurance/l..labllltles Costs 0 

Deer••• (or lncrea ..) In Other Operating Colts 0 

lncrement11 Revenues from Increased (Dtcl'Nttd) Production 0 

Incremental Revenues from Marketable By·pl'OCIUCta 17 

Net Operating Cost Savings $ 152,698 
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Firm SAIC Wat• Minimization Auessment Prepared By s. Roman 

G. CushnieSite ·Pftrc:urmtoper. Checked By 

Date 1/3/90 Pro]. No. 1-832-03-942-02 Sheet .L of ...L Page _ ot 

-Option 2 

WORKSHEET ftPROFITABILITY WORKSHEET# 1 
PAYBACK PERIOD 16 oEPA 

Improved Transfer Efficiency (OP-2) 

Total Cepltal lnv.stment ($) (from Wol'tt1hMt 1SC) $_2_7_,4_5_6______________ 

Annual Net 0pe1'11tlng Cost S.Vlnga ($per )'Mr). (from Wol'ttsheet 15f)_s.,..1.._.s"'-2...,,6._.9w8_______ 

P•ybaclc P r1od (In -•rs) • Total Cepltal lnvettmtnt 
• •- Annual Net Ope1'11tlng Coat S1vlng1 • _,o...,.....2_y._.e..,.a..._rs.._______ 
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Finn ~SA~l~C"--~~~~~~-~ Waste Minimization Assessment Prepared By ~s,___..11.RCJom~al..tn1...-___ 

Site 'Pl'Ot:;'.'fJnit!OPer. Spray Painting Checked By G. Cushnie 
l/J/90

Date----------- Proj. No. l·Sll-Ol·lll..2-02 Sheet .L o1 ..§... Page _ of 

WORKSHEET ftTECHNICAL FEASIBILITY14a 	 oEPA 
WM Option Descrtptlon _ _,Pc.sauiJJnc.i.t_Mll"-'ix,,__,V""o,_,,1,,,,u,,,,mc"--'("-'O!.:.P~·.:!4.L)__________________ 

1. 	 Nature Of WM Option 0 Equlpment·Rtlattd 

[!] Personnel/Procedure-Related 

0 Materlal•Relattd 

2. 	 If the option appears technlcally feasible, state your rationale for this. The facility is current 

tracking paint mixed volumes versus paint sprayed volumP~ and has achieved an 

average of 1.3 quarts of paint wa~tec per truck due to over mixing. Continued 

monitoring should be abc to decrease this to less than one quart. 

11 further analysis required? [] Yes:J No. If yH, continue With thl1 
worktheel If not, lklp to workahNt 15. 

3. Equipment· Related Option (Not applicable-skip to worksheet 14e) 

!ES fil2 
Equipment available commercially? D D 
Demonstrated commercially? D D 
In slmilar applicatiOn? D D 
Successfully? 0 0 
Descrt>e closest lndustrtal analog 

Descrl>e status of developmenl 

Prospective VendOr 	 Wo11dng lnstallatlon(s) Contact Peraon(s) Date Contacted 1. 

1. AISo attach flDed out phone eonvaru11on notes, Installation vllft report, etc. 
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Firm SAIC Waste Minimization Assessment Prepared By s. Roman 

Site Proc'. unlt'Op&r. · , Checked By G. Cushnie 

Date ll3l20 Proj. No. 1-832-03-942-02 Sheel_L of...§... Page_ of -
WORKSHEET 

14e ITECHNICAL FEASIBILITY I &EPA 
(oontl-) 

WM Option Description _P_a_i_n_t_l'!_i_x_\_'o_l_u_rn_e_s_(_O_l'_-_1._)_________________ 

3. 	 Equipment-Related Option (continued) 

Describe any addltlonal storage or material hancfllng 1Wqulremen11. ----------- 

Describe any addltlonal laboratory or analytlcal requirements. ------------ 

4. Personnel!Procedur.Related Changea 

Affected Depa"mentS/Areas Product ion Dept. I Paint Areas - personnel working in 

the paint mix room. 

Training Requirements Personne 1 in the paint mix room are currently 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. 

Operating Instruction Chllngea. Describe reaponslble departments. __N_o_ne_________ 

5. Mlller1als-Relllled Chllngu (Note: H substantlal changea In 9qulprnent are 1Wqulred, then handle the 

optlOnasanequlpment-relatedone.) 	(Skip to worksheet 15a) ~ HQ 

Hu the new mlter1al been demonstrated commerclally? 0 0 
In aalmllar appllcltlon? D 0 
Successfully? 0 0 
Describe closest appllcatlon. ---------------------- 
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W8St• Minimization Assessment r=-11m !iAIC Prepared By S. Roman 

Site Proe. Unlt/Oper. · Checked By G Cp5tpie 

Date IL3L90 Proj. No.1-832-03-942·02 Sheetj_ of ,j_ Page _ of 

WORKSHEET ft
COST INFORMATION15a oEPA 

WM Option Description P.; int Mix Vo luMe ( OP-4 l 

CAPITAL COSTS· Include au costs as appropriate. 

0 Purchased Process Equipment 

Price (fob factory) 

Taxes, freight, Insurance 

Delivered equipment cost 

Price for lnltlal Spare P•rts Inventory---------- 

0 Estimated Materials Cost 


Piping 


Electrical 


Instruments 


Structural 

lnsulallon/Plplng 

D Estimated Costs for Utlltty Connections and New Utlllty Systems 


Electrlclty 


Steam 


Cooling Waler 


Proc.uWater 


Refrigeration 


Fuel (Gas or 011) 


Plant Air 

Inert Gaa 


UJ EStlmated Costa tor Addhlonal Equipment 


Storage & Matertal Handling 

Scale - Alreadv in useLaboratory/ Analytlcal 

$500.00Olhtr 


D Sft• Preparation 


{Demolition, •It• cleartng, etc.) 


O Eatlmatecl lnstallatlon eosta 


Vendor 


Contract0r 


lnohoUM Staff 
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Wast• Minimization Aaeasment Prepared By s. RomanFirm SAIC 
G. Cushnie 

Site Proc. Unlt/Oper. Checked By 

1L3/90 Proj. No.1·832-03-942-02 Sheet_L Of ..!... Page_ olDate 

WORKSHEET ft
COST INFORMATION 15b oEPA 

CAPITAL COSTS (COnt.) 

0 Engineering and Procurement COst1 (ln·houu & outside) 


Planning 


Engineering 100 Hr.@ $22.00/hr. 


Procurement 

COn1ultant1 $2 2QO 

0 Start-up Costs 


Vendor 


Contractor 


ln•hoUM 


D Training costs 

D Permitting costs 


Fees 


In-house Staff co.ts 

0 Initial Charge of catalyst• end Chtmleelt 

Heml1 ___________ 

•em12~---------

[!] Wortlng capital (Raw Mat~s. Product. Inventory, MaterlalS and Supplies (not elsewhere specified)). 

Item t1 Lo& book to track volm:ies 

ltemt2~---------

Hem '3---------- 
$ 25.00llem '4~--------- (yearly supply) 

0 Estimated Salvage Value (If any) 
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Waste Minimization Auassment RomanAnn C6.TI" Prepared By s. 

Site Proc Unl'Oper. Checked By !:<. !;;yshnie 

Date llJ/90 Proj. No. l-832-Q~-91.2-02 Sheet ~ 01 _§_ Page _ 01 -

WORKSHEET ft
COST INFORMATION15c oEPA 

CAPITAL COST SUMMARY 

Coat Item Cost 

Purchased Proc.sa Equipment $ 0 

Materials IS 0 

Utility Connections 
'~ 0 

Addltlonal Equipment $ ~nn 

Site Preparation s 0 

Installation s n 

Engineering and Pl'Oeu1Wment s 2 .200 

Stan-up Coat ~ 0 

Training Cott• s 0 

Permitting Costa s 0 

lnltlal Charge of catalyst• and Chemlalla {)s 
Axed Csplt1l Investment s? 7{)(1 

WOl'ttlng Cepltll s 25 

Tot1I Cspltll Investment ~., 7?~ 

Sllvlge Value 0$ 
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Firm SAIC I Waste Minimization Anessment Prepared By S. Roi::an 


Site Checked By G. Cushnie
IProc. un1110per. 
Date l L3l!Hl 	 Proj. No. 1-830-03-942-02 Sheet ~ of _§_ Page _ Of 

WORKSHEET ft
COST INFORMATION15d L 	 oEPA 

iconUnU:O) 

0 Estimated Decrease (or lncruse) In Utilities 

UnltColt DecreaM (or lnctHM) In Quantity Tot.II DecrHM (or Jncr..M)Ullllty Sperunlt Unit per time 	 Spertlme 

Elec:trlclly $.08/kw-hr (572 k~-hr l yr) ($46.00 1 yr) 

Steam 

Cooling Procen 

PfooeM Wat.Ir 

Refrigeration 

Fu.I (Qaa or 011) 

P!Mt Air 

ln.tAlt 

INCREMENTAL OPERATING COSTS • 	 lnet.Jde an relevant operating savings. Estimate these costs on an incre
mental basis (I.e .• as decreases or Increases over existing costs). 

GJ BASIS FOR COSTS Annua1 _Y._.- Quarterty -- Monthly -- Dally -- Other__ 

(!] Estimated Dlspoul COst Saving 

Assumes 0.3 qt. Dec:reaselnTSDP:F... 5496 00 Cjncludes trans.) 
of paint saved 

Decrease In Stat• F ... and TUN per truck 
Decrease In Transponatlon COst1 

Decrease In Onslt• Treatment and Handllng 

Decrease In Pennlttlng, Reporting and Recordknplng ---- 

Total Decrease In Dlspoul Costa $4 96 · oo 

D Estimated Decrease In Raw Mattr1all consumption 

Unit Cost Reduction In Quantity Decrea.. In Coat
Mattrlall S per unit units per time S per time 

r~r~n t>.-.lv-nror\.. l'n .1 540.00 <>al $647.25 ..,,is I~?<; <>.Cltl tltl 

·- 
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FllTTl SAIC Waste Minimization Assessment Prepared By sI Ei;im;rn 

Site Proc. Ul'lll/Oper. Checked By G. Cushnie 

Date 1/3/90 Proj. No. l-832-QJ-942-02 Sheet~ Of .L Page_ of -

WORKSHEET 

COST INFORMATION 15e &EPA 

D Estimated DecruH (or lncrHu) In Anclllary Catalysts and Chamlcals 

unit c.o.1 Deon- (or lnc:fNM) In Quantity Total Deete•M (or lnerNM)Cehllyllt/Chembll 
S per unit Unlt,,.rtlma S ptrtlme 

D Estimated Decrease (or Increase) In Operating COsts and Maintenance Labor Costs 
(Include cost of supervision, benefits and burden). 

W Estimated Decrease (or lnereaMJ In Operating and Maintenance Supplies and Costs. 
Logbpoks wjll need to be ourchased at an approximate cost of $25.00 per year 

D Estimated Decrease (or lncraasa) In Insurance and LlabUlty Costa (explain). 

0 Estimated Decrease (or Increase) In Other Operating Co11s (explain). 

INCREMENTAL REVENUES
D Estimated Incremental AevenuH from 111 lncrNte (or Decl'Nle) In Production or Marketable 

By-product.I (explain). 
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SAIC Waste Minimization Aueument 

Site t>toc. Unlt/Oper: Checked By G. Cushine 

Date l/'J/90 Proj. No. 1-832-03-942-02 Sheet.!._ Of _§_ Page_ ol 

Firm Prepared By s. Roman 

WORKSHEET ft 
COST INFORMATION 15 f oEPA 

INCREMENTAL OPERATING COST AND REVENUE SUMMARY (ANNUAL BASIS) 

Decreases In Operating Cost or lncraa... In Revenue ere PoaHtve. 

1ncn11SH In Operating Colt or Dteru11 In Revenue ere Negative. 

Opel'ltlna Cost/Revenue Item 

Decrease In Disposal Cost 

Decreast In Raw Mater1als Cost 

Deerea11(or1ncrea11) In Utilities Colt 

Decrease (or Increase) In catalysts and Chemicals 

Deerea11(or1ncrea11) In O a. M Labor Colts 

Decrease (or lncrea ..) In 0 Ii M Suppllu Coats 

Decrease (or lneraase) In 1nwrane.ll..lablllt111 Co1t1 

Decrea11 (or lnerea11) In Other Operating Coats 

Incremental Revenues from Increased (Dleruald) Production 

Incremental Revenues from Marketable By·produeta 

Net Operating Cost Savings 

Speryur 

$ 496 

$25 890 

s - ( 46) 

0s 
$ 0 

s - (25) 

$ 0 
$ 0 

<:: 0 

$ 0 

S?f. 11~ 
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Waste Minimization AS9essmentFirm __..SA..,..1..,.C'-------- Prepared By _s-:-.--,,.Ro_ma_n.,..-- 
7G. Cushnie 

Slte --------- -PttiC: Unit/Oper. _.-----  Checked By ------ 
D~e _1_13_/_9_0______ PtoJ. No. J -83?-03-942-02 Sheet ..L of J__ Page _ ot 

WORKSHEET APROFITABILITY WORKSHEET# 1 
PAYBACK PERIOD 16 oEPA 

Paint Mix Volumes (OP-4) 

Total Capttal lnvetUMnt ($) (trom WortclhMt 115C) ...._......._..._______________ 


Annual Net Operating Cost Saving• CS per yur) (from Wort1hHt 1Sf)._.._s"..,,.6..........
1..._15,__________ 

hyback P rlod (I ) Total Caplt!l Investment 1 n yura • Annual N9t Operating Cost Savings • ~O.::..·l.__..!,.r________ 
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Truck - 14-4 

Firm SAIC Waste Mlnlmlz.ltlon Aneumant Prepared By s. Roman"""--=="'---- 

Site ---------  rrut.": ~- Spray Painting Checked By c Cpshnj e 

Date 1/3/90 Proj. No. 1-832-03-942-02 Sheet ..L of ...L Page .Lor ~ 

WORKSHEET ft
14a ITECHNICAL FEASIBILITY I oEPA 

WMOpUonD.scrlptlon Minimizing Degreasing Solvent Waste Volume (OP-5) 

1. 	 Nature of WM Option [!] Equlpment·R•lattd 

D Pel"IOnnel/Proctdur•RelltH 

0 Materlal•Rellted 
2. 	 ff the oPllon appears t.chnlc811y teultlle, llt8t• your ratlonale for this. This option requires 
the purchase of ne~ solvent containers and changes to degreasing procedures. The 

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

Is tur1her 11111y111 requlr9d? [J Yu0 No. If yn, continue wtth trill 
worUhML It not, aklp to workahMt 15. 

3. Equipment • Related Option 

m m 
Equipment avallable commerclaDy? D 0 Unknown 

Demonstrated commercially? D 0 Unknown 

In 1tmilar application? 0 0 Unknolrlp 

Successtuny? D D unknown 
Descrt>e closest lndustrlal analog _n~/_11___________________ 

Desetl:>e ltllUs of development ~n~/~•-------------------

Prospective Vendor 	 Working lnltlllatlon(I) Contllet Person(•) Date Contacted 1 

1. Also lttaeh Oiied out phone conversation notN, lnstlllatlon visit report, etc. 
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Firm SAIC Wut• Minimization Aueasment Prepared By S.Roman 

. DYJ.reasin~ of F c. CushnieSite Proc. Unit/Oper.rai chassis ~tbedBy 

Date 1£U20 itrdj.3N6~ 3-942-0 2 Sheet .L of -6_ Page_ of -

WORKSHEET 

14b ITECHNICAL FEASIBILITY I &EPA 
.-.-ii 

WMOptlonDncr1ptlon Solvent Suregation (OP-5) 

3. Equlpm•nt·~lattd Option (continued) 

Pertonn•nce lnfonnatlon 1'9qUlrtd (detcrfbe perameters): --:.:n....,a=--------------

Saleup lnfommtlan requll'9d (descr1be): -""'-"'----------------- 

Testing Requl'9d: 0 yH [J noo ______________
Scale: D bench 0 p11ot 


Tut uni avallable? 0 YM 
 0 "°--------------------~------~ THtParameteraQIM) _______________________ 

Numberofteetruna:_..._..________________________ 

AmOunt Of mater111(•) NqU11'9d: ---------------------- 

Testing to be conduCttd: 0 ln-pilnl 

D----~----
Fac:Utty/Product Conatralnte: 


Space Aequlrernantl No significant apace requirements. 


Poaslble locetlont within teclllty ------------------- 
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Waste Mlnlmlutlon Aauument s. RocanFirm :itil~ 	 Prepared By
Degreasing of Frac 

SHe Proc. Unll/Oper. Rail& Chassii Checked By G. Cushnie 

Dale 	 Proj. No. l-!P2-03-942-02 Sheet ..3..... of i_ Page_ of -
WORKSHEET 	 ft 

14c ITECHNICAL FEASIBILITY I oEPA. 
1--l 

WMOptlonDescrlptlon Solvent Sureution (OP-5) 

2. Equipment-Related Option (continued) 

Utlllty Requirement•: none 


Electric Power Volta (AC or DC) kW-----

Proc:e•Water Flow Pl'9aaure ----- 

Quality (tap, dtmln, etc.)-------- 

CooUng Water Flow Pl'9UUrt-----

Temp. In ---- Temp. Out-----


Coolant/Heat Transfer Fluld -------------- 

Temp. In ---- Temp. OUt ----- 

Duty-------------- 
Staant 	 PrenuN ----- Temp. 

Duty Flow ----- 

Fuel Type _______ 	FIOW-----
0uty______ 

Plant Air 	 Flow--------
lnen Olla 	 Flow--------

Eatlm8ted dellvery time (der nmrd of cantract)_..._....,A__________ 


Estimated lnttanatton ttrne-N'""'/_A________________ 


lnatalllltlon c1a1..,__. ...... ..__ __________________ 


Eltlmatldproduct~ndommtlme--1J.!.!W'-------------~ 

Wiii proctuctlon bl othlrwl• .nected? Explaln the effect end lmpect on production. Product ion wi 11 

not be affected. 

Wlllproductqumlltyblattectld'l Exptalnthaaflectonquatlty. Production quality will not 

be affected. 
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Firm SAIC Wast• Minimization Assnsmtnt Prepared By S. Roman
Degreasing of Fra 

Site Proc. Unll/Oper. ll.a l h Cllas 5 Iii Checked By G. Cushnie 

Date Proj. No. 1=832-03-94~-02 Sheet ..L of ..L Page _ d 

WORKSHEET ft 
TECHNICAL FEASIBILITY 14d oEPA 

WM Option Descrtptlon Solyent Suruation 

3. Equlpment·FM!at~ Option (continued) 

Wll modlflcatlont to wortc tlow or production proctdul'M be 1'9qUl'9CI? ExJ>laln. Minor changes 
to procedures will be required, however there will be little impact to the 

overall degreasing I painting operation. 

Operator and malnttnanct training requlremtnta 
Numti.r of people to ti. train~ _ 6____ [!I on11te 

D OHa1te 

Dunitlon of training 21 hr. 

Dncriti. catalylt, chemicals, replacement perts, or other 1upplltt requl'9CI. 

Rite or Frequency
lltm Supplier, Addreaol Replacement 

None 

DoH the option mMt government and company aatety and health requlrwnenta? 

[] Y• 0 No Explaln There are no antidpated impacts on the existing 

safety and health requirements. 

How la aervtc. handl~ (maintenance and tecllnlcal aaalltanc.}? IEKplaln _..n""'/a,._______ 

What warranties art ofltrtd? _..::n"'-/=-•------------------
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Firm SAIC Waste Mln~!'1:~~a"s~Plmi Prepared By s. Roman 

Site Proc. Unlt/OperR•' h Cb.us is Checked By G. Cushnie 
Dme __________ 

ProJ. No. 1-sn-oJ-942-02 Sheet L ot ...L Page _ of 

WORKSHEET 

14e ITECHNICAL FEASIBILITY I &EPA .-. 

WM Option Descr1pUon ------------------------ 

3. Equipment-Related Option (continued) 

Describe any eddttlonal stor1ge or mat.rt.I handllng requlNment&. _ _.N""'o..,.ne=--------

De9crlbe any eddltlonal labomory or analytic.I Nqulraments. --...ACl.IU!..________ 

.t. Per.onnel!Procedure-RelatedChangea (Skip to 'Worksheet 15a) 

Affected Depanmentl/Ar..•-----------------------

Tnilnlng Requirements ----------------------- 

Operating lnatructlon Clulngu. Duc:rlbe rnponalble department•. --------- 

1. Matert.i.R9i.ted ChangM (Nole: II Mlbltantlal chang• In equipment are requlr9d, then handle the 

option •• .,, equlpment-f411ated one.) ?II Im 
Hal the new matertal been demonatrat.cl commerci.lly? D D 
In a11mnar appllcatlon? 0 0 
Succeutully? D D 
DucrlbecloaHI ippllCMIOn. -------------------- 
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Fltm Waste Minimization AIMSSment Prepared By s . RomanCATI' Degreasing of Freme 
Proc. Unll!Oper. Rails Chassis Checked By G. CushnieSite --------- Date __________ 
Proj. No. 1-832-03-942-02 Sheet ..L of _§_ Page _ ol 

WORKSHEET ft
COST INFORMATION15a I oEPA 

WM Option Dhcrtptlon ___s_a_m_e_a_s_1_4_a____________________ 

CAPrTAL COSTS· Include all COSll .. -.>propt1ate. 


[!] PurchaUd Procesa Equipment 


Prtce(fobfKtory) Elt. 4 units@ $100 ea. 


Taxes, freight, Insurance 

Dellvel'ld equipment cost 
Price fOr Initial Spere Parts Inventory ___________ 5400 

D Estimated Mat.ria11 eo1t 
Piping 


Eleetrlcal 


lnatrumem1 

Structuflll 

lnautattonJPtplng 0 

D Estimated Costa 1or Utlllty Connections and New Utility Systems 


Eleetrlclty 


Steam 

CoollngWater 


Proceu Water 


Relrfgeratlon 


Fuel (Gu or 011) 


Plant Air 

0lnertGH 

D Estimated Costa fOr Addltlonal Equipment 


Storage & Material H9nclllng 


LaborMorytAnatyucal 


0 

0 
Other 

D s•• Prtplrat1on 
{Demolltlon, 1ne clMrlng, etc.) 

D Eltlmated lnetallatlon Coste 


Vendor 


Conll'llCtOr 

0ln-tioule Staff 
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SAIC 	 Wat• Minimization A ...um•nt S.Firm 	 frepared By RomanDegreasing of Fra 
G. CushnieSite Proc. Unll/Oper.Rails Chass is Checked By 

Date Proj. No. 1-832-03·942-02 Stieet_L of ..§__ Page _ ot 

WORKSHEET 	 ft
COST INFORMATION15b 	 oEPA 

(Conhftt:dj 

CAPITAL COSTS (Cont.) 

0 EnglnHrlng and Procurement Cotta (ln·l'louse & outside) 

Plannlng 

Engineering 2 hr @ $23/hr 

Procurement 

Consultants $46 

D Stan-up C081a 


Vendor 


contractor 


In-house 


EEJ Training Costs 	 6 operators for 15 minutes 

@ $13/hour


D Pennlttlng Costa 

FNs 


ln·hoU• Staff Cotta 


0 lnHlal Charge ot catalysts and Chemicals 

nem11 ___________ 
0

Item 12 ---------- 

0 Wortdng C8pltal [Raw MaterialS. Procilct, lnvemory, Matertals and Supplies (not elsewhere specified)]. 

llem 11 ---------- 

llem 12---------- 

ltem 13---------- 

lttm "'---------- 

00 Estimated Salvage Value (H any) 
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Fum SAIC Wast• Minimization Aasusmem Prepared By s. Roman 
Degreasing of F ame c. Cushnie

Site Proc. Unil/Oper. R.i.h Cba551 i Checked By 

Date l!Jl2Q Proj. No. l ·832·03-942-02 Sheet_L o1 ~ Page_ of -

WORKSHEET ft
COST INFORMATION15c I oEPA 

CAPITAL COST SUMMARY 

Colt Item Cost 

Purchased Process Equipment $400 

Mat•rfala 0 

Utlllty Connections 0 

Addltlonal Equipment 0 

Sit• Preparation 0 
lnstallatlon 0 

EnglnHrlng end Procu1'9111ent s 46 
Start-up Coat 0 

Training Costs $ 20 

Pennlttlng Coat• 0 

Initial Charge of Cetalyste end Cl'lemleal• 0 

Fixed Ceplter lnvesunent $466 

Wortdng capttal 0 

Totel C.pttel Investment <.lei.(.. 

S.tvege Velue 0 
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Firm SAIC 	 Wast• Mlnlmlzatlori A~~•nt Prepared By s. Ro=nDegreasing o rramc 
G. CushnieSite Proc. UnltfOper.Rails Chassis Checked By 

1-832-03-942-02 Sheet~ of .£ Page_ 01Date H3r90 Proj. No. 	 

WORKSHEET 
COST INFORMATION15d 	 &EPA 

0 Ettlmatld Decrease (or Increase) In Utllltlla 

Unlteo9t DectNM (or lncrH•) In Quantity Total DecrH., (or Iner-)
Utlllty $per unit Unit per time 	 Spertlme 

EllCtrlclty 

Stemn 

CoollngPr-

ProceaWater 

Retrlg..tlon 

Fuel (OU OI' 011) 

Planl Air 

1'*1D 

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). 

D BASIS FOR COSTS Annum __ au.rt.r1y __ Monthly --· Dally -- Other__ 

fLl e.tlmated Dlspoal Cost Saving 
$3,219Decrease In TSDF F... 

o.ctNSe In Stat• F ... Ind Tax• 
Decreasa In Transportation co.ta 

o.cr.... In OnaHe Treatment and Handllng 

DecreaM In Permitting, Reporting and ~teplng S3. 219 

Total Decreue In Dlaposal COtts 

r!:J Eltlmated Deer.a• In Raw Mat1rta11 Consumption 

Mlll•rllls 
Unit Cost 
SperunH 

~Ion In Quantity
Units per time 

o.cru.. In COit 
$pertlml 

K Soecial Blend·deRreasinR s~ nn/n.1 ? llnn no 1 /ur c: 1" (\(\(\ 

solvent 

-

Based on 201 decrease in the amount of solvent used and 30~ for that which 

~comes cn~amin<t.ed and is t'i-?n disposed. 
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Firm Waste Minimization Assessment Prepared By 

Site Proc. Unlt/Oper. Checked By 

Date Proj. No. Sheet.§_ of _§_ Page_ of _ 

WORKSHEET ft
COST INFORMATION 15e oEPA 

D Estimated Decrease (or lncl"last) In Anclllary Catalysts and Chemicals 

UnltC:O.t Decr11M (or lncrNMJ In Quantity Total Decre1M (or lncre1MJ catatyat/Chernlcal 
$p« unit Unit per llrn1 S per time 

D Es11mated Decrease (or Increase) In Operating Costs and Maintenance Labor Costs 
(Include cost of supervision, benefits and burden). 

0 Estimated Decrease (or Increase) In Operating and Maintenance Supplies and Costs. 

0 Estimated Decrease for Increase) In 1nsuranc. and Liability Costs (explain). 

D Estimated Oecl'NH (or 1ncr..sa) In Other Operating Costs (explaln). 

INCREMENTAL REVENUES 
0 Estimated Incremental Revanuea f1'om .,, Inc,.... (or Dee,....) In Production or Marketable 

Sy-products (explain). 
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Firm SAIC Waste Minimization Aueaament Prepared By 5 lh2WilDDegreasing of Frame 
Site Proc. Unlt/Oper.Ra i l Chassis Checked By G. Cushr.ie 

Date llJL~Q Proj. No. 1-83?-QJ-21;2-02 Sheet_§_ Of _§_ Page_ Of 

WORKSHEET A 
COST INFORMATION 15 f oEPA 

INCREMENTAL OPERATING COST AND REVENUE SUMMARY (ANNUAL BASIS) 

Decreases In Operating Cost or Iner_. In Revenue an POlltlve. 

lncruaa1 In Operating cost or O.Cru• In Revenue are Negatrve. 

Ooeratlna Cost/Revenue Item 

Decrease In Disposal Cost 

Decrease In Raw Materlals Cost 

Decrease (or Increase) In Utilities Colt 

Decrease (or Increase) In catalysts and CNmlcala 

Decrease {or Increase) In O & M Labor Cotta 

Decrease (or Increase) In 0 & M Suppllu Costa 

Dacraate (or Increase) In lnsurancelL.labllltl" Costs 

Dec:ruaa (or lncrUA) In Other Operating Colts 

Incremental Revenues from Increased (Decl'UHd) ProductlOn 

Incremental Revenues from Martetable 8y·products 

Net Operating COst Savlnga 

Speryear 

$ J,219 

$14,000 

$17, 219 
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Firm SAIC Wast• Minimization AS!lesStMnt Prepared By _s._R_o_ma_n____
Degreasing of Frame 

Site Proc. Unlt/Oper. Rails Chassis Checked By _c_._c_u_sh_n_i_e___ 

Date 1/3/90 Proj. No. 1-832-03-942-02 Sheet J_ of ...L Page _ of 

WORKSHEET ftPROFITABILITY WORKSHEET# 1 
PAYBACK PERIOD 16 oEPA 

Solvent Segregation (OP-5) 

Total C.pltal Investment($) (from Workaheet 15c) ---'-$4_6_6_______________ 

Annual Net Operating Colt Slvlngs CS per y..r) {from Worksheet 151)_ _..$_17~''"""2_1_9_______ 

hyb8Ck Period (In years) c Total Capltal Investment • 
Annual Net Optratlng Cost Savings _<_.~l_y~e~a~rs_______ 
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Firm SAIC Wasta Minimization Auaasment Prepared By c. Cushnie 

Site ---------- Proc. Unlt/Oper. E-Coat Checked By _s;;;..•;......;;.R;.;;.o.;;;.ma;;.;n"----

Date 1/3/90 Proj. No.1-832-03-942-02 Sheet _L of _6__ Page _2_ OI 6 

WORKSHEET 
TECHNICAL FEASIBILITY14a 	 &EPA 

WMOptlonDescrlptlon IO:. Exchange with Recycle of Rinse Water (OP-6) 

1. 	 Nature or WM Option [!] Equlpm1nt-R11ated 

D Parsonn.l/Procedur•Related 

D Materials-Related 

2. If the option appears taehnlcally r...lbla, Ital• your rationale for this. Ion Exchange is a 

technology that is cm~1only used on metal finishing lines for recycling 

rinse waters. 

Is further analysis required? ~ Yt•[J No. If yes, continue with thlt 
worksheet. If not, aklp to worksheet 15. 

3. Equipment - Related Option 

ns fill 
Equipment avallable commercially? ~ D 
Demonstrated commerciany? l!:l D 
In similar appliealion? [2J D 
Successfully? 0 D 

Working systems are in place for the sameDescri>e closest Industrial analog 

a lications. 

Descrbellatusofdevelopmenl 	 Fully developed and co=ercialized 

Prospective Vendor Working lnstallatlon(1) Contact Person(•) Date contacted 1. 

Numerous manufacturcrs/ven~ot~ 

1. AISo attach flllad out phone conversation notu, lnstallatlon visit report, etc. 
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SAIC Waste Minimization Assessment Firm Prepared By G . Cusbnie 

Site Proc. Unit/Oper. E-Coa~ CheckedBy s Haman 
1/3/90

Date Proj. No. 1-832-03-942-02 Sheet L 01 ..§_ Page_ ol -

WORKSHEET ft
14b ITECHNICAL FEASIBILITY I oEPA 

{continued) 

WM Option Description Ion Exchange with Reeve le of Rinse Water (OP-6) 

3. Equlpmenl-Related Opllon (conllnued) 

Perfonnance Information required (describe parameters): __ 8 c_a_l_e_t_e_s•_-1'""'· .... ....B_e_n_c_h_ n_.g"-"i.-s_n...,e c._.d e"'d'-"t""o_ 

select the proper ion exchan~e resin. and to deter~ine approximate resir capacitv. 

Also testing is needed to r,~eva.luate the existinr chemical precipitatior.· process to 

determine if the iron salts.dosage could be reduced. ' 

Scaleup Information required (describe): .;;;.D=-es"'c:...:r:...:i:..::h;.:;e.;:;d-"'ah:;.:o""v""e'"".--------------

Testing Requll'9d: ![] yea 0 no 
Scaie: 13 bench 0 p11ot D _______________ 
Testunltavallable? [!J yH 0 no Generally performec:! by vendor. 

TestParametera(Tiat) Major anion and cations of concern. 

Numberoftestruns:_A_s_n_e_e_d_ed_._________________________ 

Amount of material(•) required: __...,._.......,......,,,.___________________ 


Testing to b4I conducted: D In-plant 

(!] At yendor 1 s facility 

FacUlty/Produc:t Constraints: 

Space Requirements ------------------------- 
Potalbl• locatlona within facility _ _.N.,,,e...a._.r_..e,.x...,i$..,t..,i...,n...1:_...i....on........e-..x...c..uh...,a.u.n{'orc"--e""9""u""·i""!'""m""e""n"-t___,,,~"-w....a s....•....e,___ 
treatment room. 
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Firm SAIC 	 Waste Minimization Assessment Prepared By G. Cushnie 

s. RomanSite Proc. UniVOper. E-Coat Checked By 

Date l L3[90 Proj. No. 1-832-03-942-02 Sheet L of ..§.... Page_ of -

WORKSHEET ft 
14c ITECHNICAL FEASIBILITY I oEPA 

,...,,.lnwd) 

WMOptlonDescrlpllon Ion Exchange with Recycle of Rinse Water (OP-6) 

2. Equipment-Related Option (continued) 

Utlllty Requirements: (Dependent on system selected) 


Eleetrlc Power Volts (AC or DC) kW-----

Process Water Flow Pressure-----

Quality (tap, demln, etc.)-------- 

Cooling Weter Flow P111ssur• ----- 

Temp. In---- Temp. Out-----


Coolant/Heat Transfer Fluid -------------- 


Temp. In ---- Temp. Out-----

Duty-------------- 
Steam 	 Pressure----- Temp. 

Duty Flow ----- 

Type _______ Flow______Fuel 
euty______ 

Plant Air---------- Flow --------- 

Inert Gaa Flow---------

Estimated delivery time (after award of contract)__,u'""n""k'""no=wn,_,_,_________ 

Estimated lnatallatlon tlme....:G'"""e"'n""'"cr=--'a"-'1'-"1..._y....:2:..-.....4_.,""'k""'s'----------- 


lnltallatlon datN--------------------- 

Eatlmated production downtime----------------


Wiii production be otherwise afttcted? Expllln the effect and Impact on production. None expee ted · 

,, 
Wiii product quality be affected? Explain tht tfftct On quality • ........,N-.on_c_ex_.p_e_c.....t e_d________ 
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SAIC Waste Minimization Assessment Prepared By G. CushnieFirm 

Site Proc. Unll/Oper. !·Coat Checked By s. Ro:nan 

oa1e 1/3/90 Proj. No. 1-832-03-942-02 Sheel~ Of_§_ Page_ of 

ftIW1R4dET ~ ITECHNICAL FEASIBILITY I oEPA 
-

WMOptlonDescrtptlonion Exchange with Recycle of Rinse Water (ffP-6) 

3. Equipment-Related Option (continued) 

Wiii modlflcatlOna to wortt now or production proe.ctures be 1'9qUlred? Explaln. _N_o____ 

Operator and maintenance training 1'9qulrements 

Number of people to be trained No additional D Onstte 

persons to be trained D Offslte 

Duration of training 

Describe catalyst, chemicals, replacement pans, or other supplies 1'9qulted. 

Rate or Frequency
Item Supplier, Address of Replacement 

u~ .. ~11v MAAklV ..,.._............. 
~Cartridee Fil~er~ 

Acid re2encrant As needed Num,.rot>c 

Caustic regenerant As needed Numerous 

Does the option meet government and company safety and health 1'9qUlrements? 
D Yu D No Explain _T_o_be_._d_e_t_e_rm_i_n_e_d_______________ 

How Is Mrvlce handled (maintenance andtechnlcal assistance)? Explain Varies ar.ion2 

!D<lnufacturers. 

Whit warranties are offered? Varies amon2 manufacturers 

140 



Fi~Ir. 
SAIC Waste Minimization Assessment Prepared By ~. C>i!ibDif 

~Sile Proc. Unlt/Oper. E- Coa: Checked By s. Roman 

1/3/90Date Proj. No. l-!m-i:U-2!!2-!lZ Sheet L ol _§_ Page_ of -

WORKSHEET 
TECHNICAL FEASIBILITY 14e &EPA 
Ion 

WM Option Description _ _.,E"'x_,,_ch"'a.,_r.,..,.g""e_w,,_1._,·t._,_h,_,,R""ec,,_y...,c,_.l..:e_o"'f..__,_R,_..i_,_,n_,,_se"--'W'-"a"'t-"-e~.._._,(,__,O,_,_P_--"-6:._)________ 

3. Equipment-Related Option (continued) 

Describe any additional storage or matertal handllng requirements. System could he 
integrated w/ existing IX unit and utilize the same regenerate feed containers. 

Describe any addltlonal laboratory or analytleal requirements. ------------

4. Personnel/Procedure-Related Changes 

Affeeted OepanmentstAreas------------------------ 

Training Requirements -------------------------

Operating lnstn.ictlon Chang ... Describe responsible departments. ---------- 

5. Matertalt-Related Changes (Note: If subatanti.I change• In equipment .... Nqulred, then handle tha 

option as an equipment-related one.) la .Hsi 
Has the naw materfal been demonstrated commere1any? 0 D 
In a stmllar appllcatlon? D D 
Successfully? 0 D 
Describe cloust appllcstlon. ---------------------- 
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F"inn SAIC Waste Minimization Assessment Prepared By G c 11 sbn 1 e 

Proc. Unll!Oper . ...1:E:..::.-.........a r____ Checked By _,._s:..·.;.;.Ro~m""a""'n'---__.,,,,_co .....Site --------- 
Date 1/3/90 Proj. No. 1-832-03-942-0? Sheet J__ of _§__ Page _ of 

WORKSHEET ft
COST INFORMATION 15a oEPA 

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

CAPrT AL COSTS - Include all costs as approprla1e. 

lli:J Purchased Process Equipment 


Price (fob factory) 
 Est. (installec!) 

Taxes, freight, Insurance 

Dellvered equipment cost 

Price for Initial Spare Parts Inventory ___________ 30 OOQ. 
Cfil Estimated Materlala Coat 


Assume 20% of Price
Piping 

Electrical 

Instruments 

Structur11I 

lnsulatlonlPlplng Cl,000 

0 Estimated Coats for Utlllty Connections and New Ulll~y Systems 


Elec:trlctty 
 Indudc-d above 

Steam 


Cooling Water 


Process Water 


Refrigeration 


Fuel (Gas or OD) 


Plant Air 


Inert Ga• 


0 Estimated Costs tor Addttlonar Equipment 


Stol"8ge & Material Handling 


LlboratorytAnalytlcal 


Other 


D Site Preparation 


\DemOlltlon, 11te Clearing, etc.) 


O Estimated lnstallatlon Costa 


Vendor 


Contractor 


ln•hOUM Staff 
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SAIC WU\9 Minimization A ...asment Prepared By G. CushnieFirm 
.......
S. RomanSite Proc. Unlt/Oper. E-Coat Checked By 

1/3/90
Date Proj. No. 1-832-03-942-02 Sheet _L of Page_ of~ 

WORKSHEET ft
COST INFORMATION15b oEPA 

t~onUnu:aJ 

CAPITAL COSTS (Conl) 

[!] Engineering and Procurement Costs (ln·house & outside) 

Planning A5sume ?Oh gf price 

Engineering 

Procurement 

Con1ult1nt1 6 000 

0 Stan·up Costs 


Vendor 


Contractor 


ln·hou• 


D Training Costs 

D Pennlttlng Costs 

FMI 

ln-hoUM Staff Costa 

U lnlllal Charge Of catalysts and Chema11 

Item 11 Estimate 

500ttem12-~~~~~~~~~-

0 Working Capital [Raw Materials, Procllct. Inventory, Materlals and Supplies (not elsewhere speclfledlJ. 

nemt1-~~~~~~~~~-

nemt2~~~~~~~~~~-

ftem'3-~~~~~~~~~-

fteml4_~~~~~~~~~-

D Estimated Salvage Value (H any) 
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Firm SAIC Waste Minimization Aasessmem Prepared By G. Cushnie 

Site Proc. Unit/Oper. E-Coat Checked By s. Roman 
1/3/90

Date Proj. No.1-832-03-942-02 Sheet ..L ot ..§... Page _ of -

WORKSHEET 

COST INFORMATION 15c &EPA 
ic&d1n:::&J 

CAPITAL COST SUMMARY 

Colt nem Cost 

Purchased Proceu Equipment $30,000 

Materlala 9,000 

Utlllty Connection• 0 

Addnfonal Equlpmem 0 

Site Preparation 0 

lnlltallatlon 0 

EnglnHrlng and Procurement 6 000 

Stan·up Cost 0 

Training Costa 0 

Permitting Cost• 0 

Initial Charge of cat1lyst1 and Chemlcalt 500 

Fixed capital lnvutment 
~!. c, """ 

Wortclng C8pltal 0 

Total Cepltal lnvettment $4),500 

Salvage va1.- 0 
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Firm SAIC Wast• Minimization Auessment Prepared By c. Cushnie 

Site Proc. Uni/Oper. ~-!,;Q&t Checked By s. Roman 

Date l l 3 l90 Proj. No. l-832-QJ-!l!s ?-QZ Sheet..!_. or .!... Page_ of -

WORKSHEET 
COST INFORMATION15d 	 OEPA 

[] Estimated Decrease (or Increase) In Utllltles 

UnH Coet Deere•• (or lncraa•) In Quantity Total Decraaaa (or lncraa•)Utility Sper vnH UnH pertlnw 	 S per tlm. 

Elec:trk:lty Estimate 	 ($200) 
Steam 

CooUngProcua 

ProceaaWatar 

"9trtgaratlon 

fuel (Ga• or 011) 

Plant Air 

Inert Air 

INCREMENTAL OPERATING COSTS • 	l~e all relevant operating savings. Estimate these costs on an incre
mental baSls (i.e .. as decreases or Increases over existing costs). 

[i] BASIS FOR COSTS Annual ...x__ Quan•rtr -- Monthly -- Dally -- Othef'__ 

[]) Estimated Dlsposal Cost Saving 

Decrease In TSDF F... $6.169 
Assume 50% 

Decruse In Stat• FHa and Tunreduction of 
F019 slud2e Decrease In Transponatlon Costa 

Decre&M In Onslt• Treatment and Handling 

Decrease In Permitting, Reporting and Reeordkeeplng
Assume 90% reduciton of water 
use on E-Coat line 	 Total Decruse In Dlspoaal Costa$._6'-,....l""'6"'"9___ 

[] Estimated DeclHM In Raw Materlala ConaumptlOn 

Unit Colt Reduction In Quantity Dec11111MlnCoat
Materta11 S perunn Unite per time •~time 

._. ........ 
Treatment Chemicals $18,000/yr 507. reduction $ ~ SOO/vr 

Citv Water 	 $3. 54/Kga l l, 170 K ga 1 4,142 lvr: 

Total 	 S 13, 142/vr 
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Finn SAIC Waite MlnlmlZatlon Aausment Prepared By Q, ~lHibDi.I: 
s. Roman

Site Proc. Unll/Oper. E-Coat Checked By 
1/3 ;/90

Date Proj. No. i-~n-2~-2{:,-Q, Sheet_§_ Of ..§.... Page_ of -

WORKSHEET 
COST INFORMATION 15 f &EPA 

INCREMENTAL OPERATING COST AND REVENUE SUMMARY (ANNUAL BASIS) 

Decl'9ases In Operating Cost or lncreuea In Revenue are Poattlve. 

Increases In Operating cost or Decl'UM In Atvtnut lrt Negative. 

Operatlna COit/Revenue Item 

Decrease In Disposal COst 

Decrease In Raw Materials Cost 

Decrease (or Increase) In Utllltl.. Colt 

Decrease (or Increase) In catalysts and Chemicals 

Decrease (or Increase) In 0 &M Labor COsts 

Decre1se (or 1ncr1ase) In O & M Suppllla Co1t1 

Decrease (or lncruse) In lnauranceJL.labllHlu C01t1 

Decrease (or lncruse) In Other Operating Coltl 

Incremental Revenues from lnc1'9asec:t (DtcrecHd) PrOductlon 

lncl'9mtntal Revanuta from Marketable By-product• 

Net Operating Cost Sav1ng1 

$peryear 

$6 169 

$13,142 

(200) 

$1~,311 
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Finn c:n" Waste Minimization Assessment Prepared By G . cu shn i e 

Proc. Unlt/Oper. E-Coat Checked By ...;;s..;;..·....:R...;;o.:::.ma_n____Site --------
Dale 113/90 Proj.No. 1-a11-03-942-03 Sheet_!_ of ..L Page_ of 

WORKSHEET PROFJTABILITY WORKSHEET# 1 
16 PAYBACK PERIOD &EPA 

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

Total capttal lnvn1m•nt (S) (from WorkshNt 15c) '"'"$_4s__.,_s_o_o.------------- 

Annual Net ()pirating COtt 8avlnga (S per yur) (from Wortlaheet 15f)_-.S"""l9.;....i..;;3..;;;.l.;..l------

,.Total C.pltal Investment 

Plytieck ~trtod Un yeara) • Annual Net Operating COit 9mng1 • 2.4 
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Firm S_A_I_c_________ Waste Minimization Assessment Prepared By c c., shn; e 

Site ---------- Proc. Unit/Oper. E-Coat Checked By _..s..._.~R...o,...m....1..._n____ 

Date 1/3/90 	 Proj. No. 1-832-03-942-03 Sheet J_ or ..§.. Page ..b_ or __b 

WORKSHEET ftTECHNICAL FEASIBILITY14a 	 oEPA 
WM Option Description E-Coat Line Bath Maintenance (OP-7) 

1. 	 Nature of WM Option !!: Equipment-Related 

0 PersonneUProeedur•Related 

0 Matel1als-Related 
Bath maintenance is2. If the option appears teehnlcally reaslble, state your rationale for th!S. 

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

la tunher analysis required? 0 v.. :___: No. If yea, continue with this 
wor1(sheet. If not, skip to wor1(sheet 1s. 

3. Equipment • Related Option 

ll.S t:il2 
Equipment available commercially? [}] D 
Demonstrated commerciaUy? ~ L..;-In similar application? [] u 
Successfully? ~ D 
Describe Closest Industrial analog Used for identical purpose at many sites. 

Fully developed and commercialized.Describe status of development 

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

Numerous 

1. AJao attach fllled out phone conversation notes, Installation visit rwport, etc. 
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Firm "'-TC' Waste Minimization Assessment Prepared By G. Cushnie 

Site Proc. UnH/Oper. E-Coa t Checked By s. Roi:.an 

Date lL3l2!l Proj. No 1-832-0)-942-03 Sheel..L of~ Page_ ol -

WORKSHEET 
TECHNICAL FEASIBILITY14b &EPA 

WM Option Description ___E_-_c_o_a_t_L_i_·n_e_Ba_:_h_M_a_in_t_e_n_a_n_ce_(_o_r_-1__)__________ 

3. Equipment-Related Option (contlooed) 

The facility should coordin.He anvPerfonnance Information required (describe parameters): 
changes to the E-Coat line with chemical ~upplier to assure compatibility 

with the existing system. 

Scaleup Information r.qulred (descrlb9): -------------------- 

Testing Required: D yes D noo ______________
scale: D bench D p11o1 

Test unit available? D yu D no-------------
TestParametersOlst>-------------------------

Numberoftestruns: ____________________________ 

Amount of materlal(s) required:----------------------- 

Testing to be conducted: Do _____________ in-p1am _ 

FacHltylProduct Constraints: 

Space Requlrementa ------------------------- 


Ponlble locatlona within facRlty --------------------- 
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Firm SAii:: Wast• Minimization Assessment Prepared By G. Cushnie 

Site Proc. Unit/Oper. E-Coat Checked By 
s. Roman 

Date l l 3l2ll Proj. No. 1-832-03-942-03 Sheet.a_ of..§... Page_ of -

WORKSHEET 

14c ITECHNICAL FEASIBILITY I ft
oEPA 

(oonlln....S) 

WM Option Description --=E-'-C=o=a~t_.L...,i_..ne.......,B=a...,th.........,M=ai=·n.....t=en=a=n=c_,,_e--'('-"O"-P-'-7'-')___________ 


2. Equipment-Related Option (continued) 

Utlllty Requirements: Dependent on equiptment selected. 

Electric Power VOits (AC or DC) kW ----- 

Proc:HaWater Flow Pressure-----

Quality (tap, demln, etc.)-------- 


Cooling Water Flow Pressure-----

Tamp. In---- Temp. Out-----


Coolant/Heat Transfer Fluid -------------- 


Tamp. In---- Tamp. Out------


DllfY -------------- 
Steam 	 PNSSUre ----- Tamp. ----- 

Duty _______ Flow ----- 

Type _______ Flow______Fuel 
Duty______ 

Plant Air--------- Flow--------

IMrt Gu Flow--------

Ettlmat«S delivery time (•rt•r 1ward of contt'1Ct)---------- 

Ea11mlted lnstallatlon tlm•----------------- 
lnt11llatlon dates-------------------- 
El11mated production downtim. ________________ 

Wiii production be ot!Wwl.. affected? Explain the effect 1nd Impact on production. ------

Wiii product quality be affected? Explaln the tftect on qu111ty. ------------ 
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Firm SAIC waste Minimization Assessment Prepared By G. Cushnie 

S. RomanSite Proc. UniVOper. f;-!::11at Checked By 

Date l CJ.l90 Proj. No.1-832-03-942-03 Sheet ..L of L Page _ ot -

ftIWORKSHEET ' 14d • ITECHNICAL FEASIBILITY I oEPA 
WMOptlonDescrtpUon E-Coat Line Bath Maintenance (OP-7) 

3. Equipment-Related Option (continued) 

Wiii modlf1C8tlont to work ftow or production proe.ciures be required? Explain.----

Operator and malntenanc. training requirements 

Number of people to be trained None 0 Onslte 

D 0tts1t• 

Duration of training 

Describe catalyst, Chemicals, replacement parts, or other aupplles required. 

Rite or Frequency
Item Supplltr, Addressol Repllcemant 

Filter Cartridge~ As needed Numerous 

Does the option mHt government and company Nlety and health requirements? 

0 Yu 0 Ho Explain _...,Ta""-"h.,.p_.d..,p:.i;t.i:e°"'rm""iu;nu;:e..._d______________ 

How II Mrvlce handled (maintenance 8nd technical assistance)? Explain Dependant on 
vendor selected. 

What warranties are offered? _....:D"'e'""p""""en:.:;;d::..:a::..:.;nc.=.t_o::..:n.:......;.v"""en"-d'--'o""""r_s"""e_l;..;.e_c_te_d_._________ 
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Firm SAIC Waste Minimization Assessment Prepared By G. Cushnie 

s. RomanSite Proc. Unlt/Oper. E-Coat Checked By 

Date ll3l2C Proj. No. J-832-CJ-2t,iHl3 Sheet _L of -2_ Page_ of -

WORKSHEET ft
TECHNICAL FEASIBILITY 14e oEPA 

con 

WM Option Description E-Coat Line Bath Majnren.,ncc <op-V 

3. Equlpment·Relattd Option (continued) 

Describe any additional storage or material handling requirements. No 6 i gn i f i cant 
changes to current operation. 

Oescrlbeanyaddltlonallaboratoryoranalytlcalrequlrements. Hore freoucnt bath analysis 

may be required. 

4. Personnel/Pn:1C8du...,Ralated CMngn 

Affected DepanmentSIAreas----------------------

T ... lnlng Requirements ------------------------

Operating Instruction ChangH. Describe responslble depanmants. ----------

s. Materials-Related Changee (Note: H IUbstantlll ctqng11 In equipment are required, then handle the 

option ..an equipment-related one.) In rm 
Has the new mater1al been demonstrated commercldy? 0 0 
In 1 almlllr 11>1>ltcatlon? 0 D 
Successfully? 0 D 
Descrl>• closest application.---------------------
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wate M1n1miut1on AueurnentFirm _,::.:;.:.:.A::,:lC::..'------- Prepared By -~G"-'''-"'C""u""sh"-'"n'-"'i_,.,e__ 

Proc. Unll/Oper. E-Coat Checked By ~~s~·...AJRo~m~awo___Site --.-1...../3"'"/""9""'0______ 

D~•---------~ Proj. No.1-832-03-942-03 Sheet J_ of ~ Page _ of 

WORKSHEET ...
COST INFORMATION15a I oEPA 

WM Option Descr1ptlon __E_-_c_oa_t_L_in_e_B_a_th_Ma"'--=-in""'t°"'e""n=an""'c'--'e'-'-(O=P'----'-7-'-)____________ 

CAPITAL COSTS· Include all costs as appropriate. 

0 Purchased Process Equipment 


Price (fob factory) Estimated cost is S2 .000 


Taxes, freight, Insurance per process tank 


Dellvered equipment cost 


Price tor Initial Spare Parts Inventory----------  $6,000 

[i] Estimated Materials Cost 
Assume 20% of pricePiping 

Assume 10% of price
Electrlcal 


Instruments 


Structural 

l,800lnsulatlOn/Plplng 

D Estimated Costs for Ullllty Connections and New Utility Systems 


Electricity Assu;ne 10% of price 


Steam 


CooHng Water 


Proce" Water 


Refrigeration 


Fuel (Gu or 011) 


Plant Air 


Inert Gu 
 600 

0 Eatlmafed Coats for AddHlonal Equipment 


Storage & Material Handllng 


Laboratory/An11yuca1 


Other 


D Sit• Preparation 


(Demolltlon, Ill• cteartng, etc.) 


[] E1tlm1ted lnatallatlOn co.ta 


Vendor 


Contractor 

Assume 20% of price $1 ?QO~houuStaff 
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Firm 

Sile 

Date 

SAIC 

IL3/9o 

Wast• MlnlmlZltlon AMHSment 

Proc. Unlt/Oper. E-Coat 

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

Prepared By G. Cushnie 

Check&d By s. Roman 

Sheet.,L of _§_ Page_ o! -

WORKSHEET 

15b COST INFORMATION I ft
oEPA 

CAPITAL COSiS (Conl) 

[::! Engineering •nd Procurement Costs (ln-houu & outside) 

Planning AssuT:Ce total for 

Engineering 

Procurement 

Consultant• 

of price 
E&P is 20% 

$1,200 

~ Start-up Costs 

Vendor 

Contractor 

In-house Assume 20% of price $1,200 

0 T111lnlng Cost• 

0 Permitting Costs 

Fee9 

ln-hoUN Staff ea.ti 

0 lnltlal Charge Of catalysts and Chemlcal• 

lt9m 11 ----------

Item 12 ----------

[!) Wortdng Clpllal (Raw Matertals, Pro<lJct, Inventory, Materials and Suppfies (not elsewhere specified)]. 

lem11 Assume ?Oi, of price 

•em12----------
lemf3 ___________ 

lern M $""'1,_,,'""2-=-00"---

0 Estimated Salvagt Value (If any) 

154 



Firm SAIC Wut• Minimization Assessment Prepared By G. !<yshni~ 

s. RomanSite Proc. Unil/Oper. :i:;-~Qilt Checked By 

Date Hmm Pmj. No. 1-8 32-03-242-Q~ Sheer L of ..§__ Page - of -

WORKSHEET 
COST INFORMATION 15c &EPA 

(cOAURV:CI) 

CAPITAL COST SUMMARY 

Cost Item Cost 

Purchased Proceaa Equipment s 6 000 
Matarlala 1 800 
UtUlty Connections 600 

Addttlonal Equipment 

SH• Preparation 


lnmllatlon 
 l 200 
Engineering and ProcunHnant 1,200 

Stan-up Cost 1,200 

Training Coats 

Permitting Colts 

lnttlal Ch•rg• of catalylt• and Chamlcal• 

Fixed Capbl lnvutment $12,000 

Working Cepltal 1,200 

Total Capital lnvaatmam $13,200 

8alvage Value $ 0 
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Firm 	 Waste Minimization Aaeument Prepared By G, Cushnie""A Tl'\ 

s. Roman
Site 	 Proc. UnltlOper. E-Coat Checked By

173790 
Date 	 Proj. No. l-~32-Q~-24Z-Q~ Sheet..!.._ of _!._ Page_ of -

WORKSHEET 

COST INFORMATION15d 	 l &EPA 
(c&UIAJ:d) 

Q Estimated Decrease (or Increase) In Utllltles 

UnHCoat Decreaae (or lnctHae) In Quantity Total DecrnN (or lncfNM)Utlltty S peruntt Untt per time 	 Sper time 

Eltctrtclty Estimated $200/yr 

Sta1111 

CoollngPr

Pr-Water 

Refrigeration 

fuel (OH Of 011) 

Plant Air 

Inert Air 

INCREMENTAL OPERATING COSTS • 	 Include all relevant operating savings. Estimate these costs on an incre
mental basis (I.e., as decreases or Increases over exlstlng costs). 

x .
BASIS FOR COSTS Annual __ Culrterty -- Monthly -- Dally -- Othar-

[!} Estimated Dlspoul Coat Savina 

$1,233
09cr88M In TSDF F... 

AR~umes 10'7. Decrease In State Fees end TUM 
reduction of 

Decrease In Transportation Costa F019 sludge. 

Decrease In Onslte Treatment and Handllng 

Deere... In Permitting, Reporting Ind RecordkMplng 

Total Decrease In Dlapoul Colts S...,l,_..,-=-2=33..___ 

Estimated Decrease In Raw Marerlala ConaumptlOn 

UnttCost Reduction In Quantity Deel'NM In ColtMaterIlls S per unit Unlta per time s pertlmt 

Tanks 1,3,6,(see ws7} 6,330/yr 307. reduet ion $1 899 
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Firm SAIC Wast• Mlnlmiutlon A9Sessm9nt Prepared By G. Cushnie 

Site Proc. Unit/Oper. E-Coat Cheeked By S.Romar.. 

Date 1/3/90 Proj. No. l-832-03-942-03 Sheet_L of ..§_ Page_ cf 

WORKSHEET 
COST INFORMATION15e &EPA ......-, 

LJ Estimated Decrease (or Increase) Jn Anctllary Cetalytts and Chemlcal1 

Unit Colt DecttaM (or lncr11 ..) In Quenuty Tolll O.creaH (or lncrHu)C.tllyat/Chemlcal 
I per unit Unit per time $per time 

GJ Estimated Decrease (or Increase) In Operating Costs and Maintenance Labor Costs 
(Include cost of supervision, ben1111s and burden). 

Inrreeses in ~aiptenance labor for egcipment are expected to be bala~ccd by 

decreases in labor for refomuiation at the baths. 

D Estimated Decruse (or Increase) In Operating ind Maintenance Supplle11nd Costs. 

D Estimated Decl'UM (or lncreue} In lnauranc:a and LJabDlly Costs (explalnJ. 

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

INCREMENTAL REVENUES 
D Estimated lnctemental Revenu" from ~ Inc,.... (or 0.ctUM) In Procsuctlon or Marketable 

By-products (explain). 
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Firm SAIC waste Minimization Aueamem Prepared By (; Casbnii: 
s. RomanSite Proc. Unlt/Oper. E-Coat Ched<ed By 

1/3/90 1-832-03-942-03 Sheet _L ol _§_ Page_ ofDate ProJ. No. 

WORKSHEET 
COST INFORMATION 15 f &EPA 

INCREMENTAL OPERATING COST AND REVENUE SUMMARY (ANNUAL BASIS) 

Decreatff In Operating Cost or lncrea... In Revenue are Positive. 


Increases In Operating Cost or DlcreaN In Revenue ire Negative. 


Operating Cost/Revenue Item Speryear 

Decrease In Disposal Cost Sl,233 

Decrease In Raw Matel1als Cost Sl 899 
Decrease (or lncruu) In UtllltlH Cost 200 

Decrease (or Increase) In catalysts and Chemicals 

Decrease (or Increase) In O &M Labor eoete 
Decruu (or lncrusa) In 0 & M Suppllea Costa 

Decrease (or Increase) In lnsurance/Llabllltlu eo111 
Decrease (or lncruse) In Other Operating Costa 

lncl'9mental Revenue• from Increased (DecrKaed) Production 

Incremental Revenues from Mar1<etable By·proclucta S3 332 

Net Operating Cost Savings 

158 



Finn ~ •r Wut• Mlnlmiutlon Aueument Prepared By __c_._c_u_s_h_n1_·e__ 

Proc. Unll/Oper. E-Coat Checked By _.s.....-"'Ro""m..,a"'"n___Site --------- 
Date l /3/90 Proj. No. 1-832-03-942-03 Sheet ..L of ..L Page _ of 

WORKSHEET PROFITABILITY WORKSHEET# 1 
16 PAYBACK PERIOD &EPA 

E-Coat Line Bath Maintenance (OP-7) 


Total C.pltal lnvMtment ($) (from Work1t1Mt 15c) _.;i.<:.1..11~7....
nin...._____________--f 

.......~Annual Net Operating COit S.Vlng1 (S per )'8U) (tram Wo1'111t1Mt 1Sf) ~~:1 11?.......________-t 


Paybaclc P•rtod (In y..ra) • Tot•I C!pH•l lnvHtmlnt 
Annutl Net Opemlng COit S.Vlngl • _....._.l.n.._+""'"'""u'r""'-r--------f 
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SAIC Wat• Minimization A ...asmtnt Prepared By S. RooanFirm 
C. CushnieSite n~ li\lt/Oper. Checked By 

Date 2/9/90 Proj. No. l-832-03-942-02 Sheet .L of .L Page _ of -
WORKSHEET ftPROFITABILITY WORKSHEET #2 

CASH FLOW FOR NPV, IRR17 oEPA 
cash lneomH (such at net operating cost uvlnga and aatvage value) are ahown aa postttve. 
casn outlays (such aa capital Investment• and Increased operating costs) are thOwn •• negative. 

Une 

A FlxlCI <:apttal lnvewnent 

8 + Wortclng C.pltal 

C Total Capllal Investment 

E ..., Operating Cceta S.vlnge 

F • Interest on Loan• 

o · Depreciation 


H Taxable Income 


• Income Tut 

J Artertu Profltl 

K + Depreciation 

L • Repayment or Loan Prlnclpal 

M - Clpltal lnvutrnent (line C) 

N + S.h1age Value (llne DJ 

0 Ca•h Flow 

Q ti.I PreNnt Velue (NPV)" 

Prewnt Worth• (5% dlaccMrt) 1.0000 o.t524 uo10 o.1138 o.am o.7835 o.7412 0.1101 o.am 

(10.. dl8COUnt) 1.0000 O.IOll1 0.12M 0.7513 0.N30 OJl20I 0.5645 0.5132 0.'645 

1.0000 OJllH 0.7511 o.1575 0.5711 0.4172 0.4323 0.3751 0.3281 

(20% dl8COUnt) 1.0000 0.8333 O.S944 0.5717 0.4123 0.4011 0"'48 0.2791 0.2329 

1.0000 o.aooo o.a.t00 0.1120 oAOH um 0.2121 o..20t1 o.1m 

1 Adfuet table aa n-ry If th• anticipated pro)eet lltl la le• than or mar• thM I,._.. 

2 Salvage value lncludH ICl'llp value of equipment plue Nie of~ capbl "*"- def'lloo 


Htlonoo.tL 

3. The -rk.ehMt i. ueed tor calculetlng an attertu caell now. Fot pretu oeell now, u• an Income au ra1a of ft. 
• Th• p,...nt v•lu• ol IM cHh ftow le equal to the Ollh flow mulllplllCI by tM pr•Mnl ~ factDr. 

5 Th• net pre•nt v11u1 le the aum of tM pr•Mnt nkll of the c:Hh flow tor 1tlat y11r ind •II of the pr-.dlng yqra. 

I Th• formula tor th• praMnt -rth factor i. 1 whtN n le yNra and r le the dl-unt me. 


(1+r)" 

7 The lntll'Nll me of return (IRRJ le th• dl8count rai. (r) tllat ~ In 1 net pr...nt v1lue of - over the Uta of the 


proJtct. 
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(Pleare read Instructions on the re•erse before comple1' - • 
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·EPA has develooed a systematic aoproach to identify and emplement options to reduci 
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Minimization Opportunity Assessment Manual" (EPA/625/7-88/003). Tnis reoort describes 

the application of the waste minimization assessment arocedures to a truck assembly 
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The relative comoarison used in this study indicates that the best options aooear 
to be: :1) reducing oaint mix volumes through closer control,~2) minimizing solvent 
contamihation by usinq a different workinq container and orocedures and 3) imorovinq 
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associated waste minimization techniques however aooear to be technically and economicilly
viable. 
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