Golden Gate University School of Law
GGU Law Digital Commons

California Agencies California Documents

9-1998

Assessment of California's Largest Hazardous
Waste Generators Source Reduction Planning

Efforts

California Environmental Protection Agency

Follow this and additional works at: http://digitalcommons.law.ggu.edu/caldocs_agencies

b Part of the Environmental Law Commons

Recommended Citation
California Environmental Protection Agency, "Assessment of California's Largest Hazardous Waste Generators' Source Reduction

Planning Efforts" (1998). California Agencies. Paper 211.
http://digitalcommons.law.ggu.edu/caldocs_agencies/211

This Cal State Document is brought to you for free and open access by the California Documents at GGU Law Digital Commons. It has been accepted
for inclusion in California Agencies by an authorized administrator of GGU Law Digital Commons. For more information, please contact

jfischer@ggu.edu.


http://digitalcommons.law.ggu.edu?utm_source=digitalcommons.law.ggu.edu%2Fcaldocs_agencies%2F211&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.law.ggu.edu/caldocs_agencies?utm_source=digitalcommons.law.ggu.edu%2Fcaldocs_agencies%2F211&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.law.ggu.edu/caldocs?utm_source=digitalcommons.law.ggu.edu%2Fcaldocs_agencies%2F211&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.law.ggu.edu/caldocs_agencies?utm_source=digitalcommons.law.ggu.edu%2Fcaldocs_agencies%2F211&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/599?utm_source=digitalcommons.law.ggu.edu%2Fcaldocs_agencies%2F211&utm_medium=PDF&utm_campaign=PDFCoverPages
http://digitalcommons.law.ggu.edu/caldocs_agencies/211?utm_source=digitalcommons.law.ggu.edu%2Fcaldocs_agencies%2F211&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:jfischer@ggu.edu

%@%&3&% GATE ﬁi%g‘%’%’%%{?%

. LB3
1938

SEPTEMBER 1998

, Governor CALIFORNIA ENVIRON!

{Eg‘?éﬁ% %%a Fﬁigﬁfﬁg%g“ 'REVE
oxic Substances Control gﬁ% ?i@%ﬁ@l;{3§¥ §§¥§§%§§§§E§? ~‘



£
/ oy
b 0

5*& ASSESSMENT OF CALIFORNIA'S LARGEST HAZARDOUS
WASTE GENERATORS’ SOURCE REDUCTION PLANNING
EFFORTS

L —

z

LN

Prepared by Phil Loder

STATE DEPOSITORY
RY

LAW LIBEARY

"

DEC 04 1998

oo

GOLDEN GATE UNIVERSITY

State of California Environmental Protection Agency
Department of Toxic Substances Control
Office of Pollution Prevention and Technology Development

September 1998

&



This report was prepared under the direction of Alan Ingham and Kim Wilhelm.
Office of Pollution Prevention and Technology Development

ACKNOWLEDGMENTS

The Department of Toxic Substances Control acknowledges the time and cooperation provided
by the individuals representing the companies participating in this assessment. DTSC would like
to extend a special thank you to Ms. June Andersen and Mr. Wayne Nelson of IBM, San Jose, for
the development of their case study.

The chapter on petroleum industry accomplishments courtesy of Mr. Arvind Shah.

Disclaimer

iention of any products, companies or source reduction technologies, their source or their
use in connection with material reported herein is not to be construed as either an actual or
implied endorsement of such products, companies or technologie:

Cover “Clip Art” courtesy of Corel Corporation, Image Club Graphics Inc.,
and Totem Graphics Inc.




This report summarizes the Department of Toxic Substances Control’s (DTSC) source reduction
assessment of some of California’s largest generators of Resource Conservation and Recovery
Act (RCRA) hazardous waste, This assessment is based on information contained in source
reduction documents submitted to DTSC for review as required by the Hazardous Waste Source
Reduction and Management Review Act of 1989 (SB 14). Source reduction documents were
selected from companies required to complete the United States Environmental Protection
Agency’s (U.S. EPA) Biennial Generator Report (BGR) as well as companies captured by recent
Toxic Release Inventory (TRI) data.

California manufacturers involved in this assessment are some of the largest hazardous waste

generators as identified by recent BGR data. The waste generated by these facilities also includes
aqueous hazardous waste streams. For many companies involved, the aqueous waste is by far the
largest individual waste stream generated amounting in some cases to thousands of tons annually.

SB 14 documents were requested from 28 facilities that included a variety of industries. The
documents were reviewed for completeness and for information regarding source reduction
efforts and for other factors that influence hazardous waste generation. Waste generation com-
parisons were made for the period 1990 to 1994. Some facilities have reduced their waste genera-
tion through source reduction while others have experienced a decrease due to other factors such
as a decline in business activity. Still others have decreased their hazardous waste generation

&

while experiencing an increase in business activity. Most facilities reported a decrease in hazard-
ous waste generation when comparing 1990 generation totals with those of 1994. Individual
waste reductions range from more than 322,000 tons to an increase of over 147,000 tons. Facili-
ties were contacted to verify the information derived from their SB 14 documents.
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As part of this assessment, various approaches were taken to identify California facilities that
have been recent large generators of hazardous waste. This report considered only documents
epared by facilities under the requirements of SB 14.

Initially, data from the U.S. EPA’s TRI list was reviewed to identify facilities for document call
in. The TRI database 1s available to the public and contains specific toxic chemical release and
transfer information from manufacturing facilities throughout the United States. Manufacturing
facilities that have 10 or more full-time employees and meet the established thresholds for
manufacturing, processing, or otherwise using listed chemicals must report their releases and
transfers each year to the U.S. EPA. The latest available data is from 1994. Some of the top
Calitornia TRI facilities for hazardous waste generation were targeted for document call in.

Another database used for screening facilities for document review is the U.S. EPA’s BGR
listing. Facilities generating hazardous waste are required to complete the BGR if the site is a
large quantity generator for the federal reporting year. A large quantity generator is defined for
the purposes of the BGR as a site that meets one of the following criteria: (a) The site generated
in any single month 1,000 kilograms (2,200 pounds) or more of RCRA hazardous waste; or (b)
The site generated in any single month, or accumulated anytime, 1 kilogram (2.2 pounds) of
RCRA acute hazardous waste; or (¢) The site generated or accumulated anytime more than 100
kilograms (220 pounds) of spill cleanup material contaminated with RCRA acute hazardous
waste. All facilities selected for this report review were required to complete the BGR due to
criteria “(a).” generating in any single month 1,000 kilograms or more of RCRA hazardous
waste. The information gathered in the BGR is used to provide U.S. EPA as well as states, local
government and interested public with an understanding of hazardous waste generation, manage-
ment and waste minimization activities nationwide.

From the latest available BGR data (1993), DTSC examined the top 100 facilities based on their
RCRA hazardous waste generation data. Listed facilities that generated large quantities of RCRA
waste water and non waste water RCRA generators were targeted for SB 14 document call in.
Some of these large RCRA generators had already been called in by DTSC for an assessment of
the petroleum industry’s source reduction efforts. Relevant information from the petroleum
industry assessment is presented in summary form in this document. The June 1997 petroleu
éﬁézzxiz}’ assessment report is currently available from DTSC (request document number 5,6}

Military bases were excluded from this assessment. Military base source reduction documents
are currently being reviewed by DTSC with details scheduled for a later publication.
DTSC initially contacted twenty-eight facilities and requested that they submit their SB 14
documents for review. All contacted facilities returned their Plans and Reports. Source reduction
substitution and waste minimization abstracts were prepared from the submitted source reduction
documents. These were organized to present technical information regarding source reduction
efforts in a uniform format for easy comparison. When applicable, each abstract discusses re-
placement successes and obstacles. Economic considerations are presented when available
Inclusion of the abstracts in this assessment was made after SB 14 document reviews were
completed on the affected facility. These abstracts do not contain trade secret information.

The IBM facility in San Jose was selected for an in depth case study documenting their source
eduction/waste management successes. This case study is presented in Chapter 5.

£
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The following SIC codes represent the various industries participating in this assessment, They
are listed in decreasing order of 1994 he 1&@“6% us waste generation quantities. The number of

participating facilities in each SIC code is shown in parentheses.

‘ é%{%%g’fé%? .. - 1@%4'}%%3;{?@&;;

| . __»@g;ép

| e i
> ?ﬁigﬁfé&@iﬁ}f{?} . ... ___ .

 Products of purchased *ii‘%as;é‘z {3; . . éi%és”}}

~ Petroleum refining (24) - ‘ . )

?

|

_ ;?Q{@ﬁ%‘!““
 Printed circuit %}é}é? 53}

Ml beverages ( §;
_ Aerospace lasteners [
ia@z*ggma §§g§‘¥§9‘?§3 i

U“ :
e i . .
N ; ; : .

@gséfss 35*@ sgzaés: aﬁé;@fﬁ .

_a . 123%?
-

1 a0 e = 3
f Ezi;rzzéeé aig;k "i?ii?} ;‘3}‘3 lucts ﬁ} - 34 - ]
S;}{;ggg}a {5{},‘}_» - - 3?’},5; - -

;Eigi}z; -
U‘;:f‘gﬁiﬁf:?}‘?‘ servi . }

ety of

Hazardous waste generation totals for the
“ategories. The i‘vx o m 4;{}5‘ groupings were ‘waste generation totals for 1990 and 1994, These

ars represent the bas ' éfiii%?; and reporting (1994) years for the second SB 14 reporting

cle, the focus of this report. This grouping @%E ows for a comparison of hazardous waste (both
aqueous and non-aqueous) management and generation trends at individual facilities over the
four year period. There appeared to be some *3%s%a{éerxaazzsmg with some companies 1n that
aqueous hazardous waste streams were not always readily identified by participating facilities.
For the purposes of reporting waste totals requir: ed under SB 14, all major waste streams consid-
ered hazardous at the point of generation must be evaluated and considered in the source reduc-
tion evaluation. Aqueous hazardous waste streams are those treated in a waste water treatment
facility and then discharged to a publicly owned treatment works (POTW). Initial waste water
treatment is usually conducted onsite at the individual facility.

cipating facilities were grouped into a vari
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Other non source reduction waste management totals were also evaluated 1 g recycling,

treatment and éi%;}@«;ai activities. Some waste generation totals were not readily available from a
few facilities for a variety of reasons. In some cases required data was not included in their




facility’s SB 14 documents and had to be retrieved by follow up telephone and fax. In some cases
this information was not available at the facility.

The following paragraphs present some significant waste generation numbers as reported by the
participating facilities. These discussions include hazardous waste generation comparison when
considering the baseline year (1990} with the reporting vear {1994).

¢ Out of twenty-eight California facilities that submitted their documents, nineteen had usable
1990 hazardous waste data. These facilities reported generating a variety of hazardous waste
streams totaling more than 1,630,000 tons during 1990. Of this amount, over 1,540,000 tons
were aqueous hazardous waste treated in an onsite treatment facility before disposal to the local
POTW. This amounts to approximately 94 percent of the total hazardous waste generated for the
year. The remainder, approximately 93,000 tons, consists of non-aqueous waste that was either
recycled, treated and/or simply disposed of as hazardous waste in a landfill. Individual facility
totals ranged from 208 tons to almost 340,000 tons generated during 1990.

¢ For 1994, these same nineteen facilities reported generating a variety of hazardous waste
streams totaling over 1,300,000 tons. Of this amount, more than 1,250,000 tons was agueous
hazardous waste treated in an onsite treatment facility before disposal to the local POTW. This
amounts to approximately 96 percent of the total generated for the year for participating facili-
ties. The remainder, approximately 55,000 tons, consists of non-aqueous waste that was either
recycled, treated or simply disposed of as hazardous waste in a landfill. Individual totals for the
nineteen reporting facilities ranged from approximately 224 tons to almost 404,000 tons gener-
ated for 1994. Five facilities reported 1994 hazardous waste generation data but did not report
quantities for 1990. When these amounts are included with the previous 19 companies’ data, total
reported waste generation is over 1,750,000 tons for 1994,

ilities reported usable waste generation data for both 1990 and 1994. Twelve of

the 19 facilities (63 percent) reported a decrease in the total generation of hazardous waste from
1990 to 1994. Some of these companies reported that implemented source reduction was respon-
sible for the decrease. Others reported that combinations of implemented source reduction and a
decline in business were responsible for the decrease. Total reductions amounted to almost
552,000 tons. Reductions in facility specific hazardous waste generation ranged from 22 tons to
over 322,000 tons. Reductions in hazardous waste water were reported by nine of the 19 report-
ing facilities (47 percent). Total waste water reductions amounted to more than 520,000 tons for
the 19 facilities from the period 1990 to 1994. Facility specific hazardous waste water generation
decreases ranged from 50 tons to almost 322,000 tons for individual facilities during the same
period. Eighteen of the 19 companies (95 percent) that had usable data, reported reductions had
occurred in non-agqueous hazardous waste generation from 1990 to 1994, Total reductions
amounted to almost 40,000 tons. Facility specific reductions for generation of non-aqueous
hazardous waste ranged from approximately 12 tons to more than 18,000 tons.

» Seven of the 19 reporting facilities (37 percent), with usable data for both 1990 and 1994,
indicated that they had experienced an increase in the total generation of hazardous waste from
1990 to 1994. Some participating facilities stated in their documents that this was due to an
increase in business activity. The remaining facilities indicated that the increase was due to other
activity, such as shut down of production lines, etc. Total increases for these facilities amounted
to over 222,000 tons during 1994 as compared with the baseline year, 1990. Increases in facility
specific hazardous waste generation ranged from 36 tons to more than 147,000 tons.

L



ABSTRACT INFORMATION

The following section presents selected information in abstract format from the participating
companies regarding hazardous waste generation data. Specifically, a comparison between 1990
and 1994 data is made with highlights on successful waste minimization pi‘@%fzaj%% that include in
process recycling, reuse and source reduction strategies. These facilities were selected due to the
availability of waste generation data that would allow a valid comparison between the two
applicable years, 1990 and 1994 as well as the presentation of implemented waste minimization
techniques and technologies. Though some facilities accomplished significant source reduction
and waste minimization from 1990 to 1994, their abstracts may not reflect the full details of thei
success over this period due to the brevity of the abstract format.

in

Facility Description - A brief description of the facility is presented at the beginning of each
abstract. This description presents the types of products manufactured, how long the company
has been in business at the site, the number of employees at the location and the SIC code.

Data - To allow for ease of interpretation, a data table is used for displaying specific hazardous
waste generation information. Some waste generation {iaza was unavailable for 1990 and/or 1994.
This 15 due to a variety of reasons including, natural phenomenon, computer data losses, facility
not in business at the time, etc. When this occurred, the tables reflect this with “N/AV” meaning
“Not Available” under the applicable year. For some of these facilities, the nearest available year
with available information was used. The applicable years for comparison are displayed in the
waste generation table.

Implemented hazardous waste minimization information regarding the years 1990 to 1994 (in

addition to other years) follows the abstracts in narrative form with information from facilities’

SB 14 documents. The majority of data has been supplemented with telephone and fax contact

with géé“,?i‘é}???‘;a%k company personnel. Data displayed int L} e abstracts represents hazardous
aste quantities in tons unless otherwise noted.

Obstacles - In some cases, facilities chose to explain some of the factors that affected waste
generation and some obstacles that may have prevented source reduction and waste minimization
efforts

(2§ 1 ELS.

Source Reduction and other Waste Minimization Measures - A central purpose of SB 1415 to

encourage source reduction whenever possible. Source reduction offers the best and most effec
tive means Lo accompl ;xh £CO tzemac sav ;ﬁgs while lowering future hazardous waste liability.
LY

fully ‘ﬁisma%&{mi ;ﬁgzga types of source reduction approaches. Other waste minimization tech-
nigues such as Teuse, rec yching and treatment are also desirable if source reduction is not cur-
rently appropriate. Im iiz rented waste minimization (excluding source reduction) was successful
at many participating facilities and is included in the abstracts. These techniques for the reporting
facilities include onsite recycling and reuse of oils, solvents and hazardous waste water. Onsite
treatment of hazardous waste water is the most common type of waste minimization technique
;”?é’??i =d by the facilities in this document. The distinction will be made in the abstracts whether
ction or waste minimization measures have been highlighted from a facility’s SB 14
document. Source reduction and waste minimization information was selected from SB 14
documents due to various factors. For example, the measure(s) may have dramatically reduced
hazardous waste generation, the measure may have i incorporated a unique and innovative technol-




ogy, it may have changed a waste into a usable raw material or the measure may have been a
combination of several of these factors.

Date of Implementation/Economics - Implementation dates for all waste minimization projects
were included in the facility abstracts whenever possible. Source reduction economic data on
implemented source reduction and waste minimization measures has been presented when
available. This may include capital costs, maintenance costs, hazardous waste management
savings and return on investment.



FACILITY DESCRIPTION: Aerojet S

ramento operations develop and produce liquid rocket
engines, solid rocket motors and advanced propulsion S}r&iéﬁéﬂ.@ for major national space and
defense projects. Aerojet has been in business at this site since 1942 and employs approxin
,660 people. The SIC code is 3764, guided missiles and space vehicles’ propulsion unit parts.

22,832

Total é{’?sg%s) ‘

FACTORS AFFECTING WASTE GENERATION AND BUSINESS: Business activities at
Aerojet are sensitive to the political climate, which % 1as Lﬁiaz;:zcag the number and the type of
processes conducted at the facility. Over the years th s been a general decline in aero
viti sjet and other similar companies. For example, in June 1991, Aerojet emploved
: mately 3,100 full-time employees; however, by September 1995, the number of full time
employees had decreased to fewer than 1,700. Although diffi ] ify, the decline in
military contract activity plays a major factor in nﬁ&;;ﬁg hazardous waste generation quantities.
For f’s*z,;zm;k? several manufacturing processes and R&D projects have bee

lack of business resulting in less hazardous waste generati

o

iminated due 1o the

During the period 1990 to 1994, Aerojet designed and installed an aqueous emulsion cleaning
system to reple E ce alarge 1,1,I-TCA vapor degreaser used to clean parts for tactical solid rocke
motors. The new aqueous cleaning system was qualified and accepted by customers during 1994.

Aerojet was also zz%ﬁ@ to reduce the amount of
Medium Ko

hazardous waste water generated by the Advanced
1ge Air-to-Alr Missile hogout process. This was ac
water instead of using once through hogout wa

with high pressure water. ?? is production process change has reduced A
n by approximately 60 Eé tons.
I

Of the sixteen identified major waste streams in Ae

were identified as having been affected by changes (decrease) in business activities. In addition,
Aerojet states %:iéat actual waste reduction by implementation of waste minimi
difficult to quantify because of various factors that aff:

ation projects is
neration quantities.

Ct waste




FACILITY DESCRIPTION: Anheuser Busch, a U.S. corporation, owns and operates the Van
Nuys brewery. The izgiiiﬁ has been operating at this site since 1952 and employs agg:}?@x;zn&{eéy
1200 people. The SIC code is 2082, malt beverages.

FACTORS AFFECTING WASTE GENERATION AND BUSINESS:

) Food Plant - As a regulated food processing plant, the Anheuser Busch brewery looks for
ways to reduce water use and, therefore, waste water generation within the context of cleanliness
and product guality needs. While cleanliness cannot and should not be reduced, the brewery is
experimenting with a reverse osmosis filtration system enabling cleaning water reuse. (See
below)

2) Aseptic Processes and Packaging - The use of aseptic (disease and contaminant free)
processes for Anheuser Busch’s packaged draft beers requires great attention to cleanliness in the
packaging area. Food-grade detergents are i!xzi to maintain the purity inside pipes and vessels.
Waste water generated in cleaning is treated in a new Bio-Energy Recovery System, which
recovers methane 'rom wasie water. As @X{)iéﬁ%i}@t below, the methane is used %}} the brewery for
boiler fuel and lowers the need for fossil fuels.

3) Export Product - Opportunities to produce Budweiser for export to the Pacific Rim nations
and brewing of beers under a partnership with Kirin of Japan has meant growth and opportunity

3

for the Los Angeles brewery. The additional waste water volume generated is a challenge that
Anheuser Busch is approaching in the same way it attempts to minimize waste generation from
domestic production.




IMPLEMENTED/PROPOSED WASTE MINIMIZATION AND SOURCE
REDUCTION MEASURES

Bio-Energy Recovery

Anheuser Busch uses an innovative technology to turn process waste water into an asset —
usable energy. The fé{%mgzzny% Bio-Energy Recovery System (BERS) began operating at the Los

Angeles brewery in the summer of 1995 to pre-treat brewery waste water. This water contains

z”;mz‘észzﬁ from the cooking of grains and og’“zu‘ natural ingredients used to brew beer, as well as
the regulated, food-grade detergents used to clean brewery pipes and vessels.

The BERS involves the use {}{ traditional waste water treatment equipment enabling the recovery
of methane imm waste water. The C&f}?éiﬁfé methane 1s directed back as boiler fuel. Recovered
methane provides up to 20 puwa% of the Los Angeles’s brewery boiler fuel needs. Once the gas
is collected, the pre-treated waste water is sent to the Los Angeles municipal waste water reat-

ment facility for final treatment.

¥

S%“{{}rl{i the environmental benefits from the use of a renewable resource, BERS ;sixi} helps the

environment of the Los Angeles area in other ways. The Los Angeles waste water treatment
facility produces 50 percent less waste solids from handling waste water, and uses g;ggi{%cgznié}f
less electricity to do the same job. Carbon dioxide releases related to the treatment of brewery
waste water at the municipal facility are 75 percent less if not employing BERS.

ey

Reverse Osmosis

The Los Angeles brewery is now pilot-testing a reverse osmosis membrane filtration process.
Under this initiative, water used in cleaning is filtered through the reverse osmosis membrane 5o
it can be reused for cleaning. This treatment enables wash water recycling and reduces the
amount of water and waste water used at the brewery. If successful, this process could be used in

full scale production beginning in 1998.

BERS and reverse osmosis treatment are two of the leading pollution-prevention initiatives
Anheuser Busch is using in Los Angeles. They are part of Anheuser Busch's efforts to integrate

environmental considerations into everyday business activities. Anheuser Busch’s corporate
Environmental Management System promotes this integration. The Los Angeles brewery has
earned the California Integrated Waste Management Board’s “Waste Reduction Awards Pro-
gram” (WRAP) for the past three years. Its Bio-Energy Recovery System was honored earlier
this year with the California Water Environment Federation “Plant of the Year” award for overall
waste minimization.

PRODUCTION RATE 1990 - 11,641,600 units 1994 - 10,302,498 units



FACILITY DESCRIPTION: Associated Plating is a metal finishing company that performs
plating operations applying coatings of copper tin, tin/lead and nickel. This facility has been in
business at this location since 1952 and employs approximately 40 people. The SIC code is 3471,
plating and polishing.

WASTE MINIMIZATION HIGHLIGHTS: Most aqueous waste streams are minimized and
recycled at Associated using deionized rinse waters and ion exchange to regenerate spent rinse
solutions r each processing step, parts are rinsed in counter flowing, deionized rinse waters
recycled through an ion exchange system. The rinse waters are first pumped through sand filtra-
tion to remove particulates and carbon filtration to remove organics and chlorine. The stream
then moves to the ion exchange unit where metals are removed. The effluent from the exchange
unit is recycled back to the counter flowing rinse tanks where they pass though the system again.
Whent &;}di]i of the 1 change system is reached, the resin is regenerated. This 1s accom-

%} assing sulfuric acid and sodium hydroxide through the system to strip the resin of
mete %"" ?éz; regenerates are baich treated for metals recovery.

e
£X

To minimize the loss of chemicals, heated process baths are followed by dedicated drag out
tanks. The tank used as the initial rinse before the standard counter flowing rinse operation

allows the system to be used at a lower flow rate and still yield parts that have been s?fss:{v@i%
rinsed. Savings from using a dedicated drag-out tank include decreases in process and treatmer
chemicals used, less waste water to be treated and less hazardous sludge going to disposal. {f(}a%
s associated with the management of these hazardous wastes are also reduced.




FACILITY DESCRIPTION: Beckman Instruments is a manufacturer of printed circuit boards
and electronic subassemblies. Beckman has been in business at this site since 1966 and employs
approximately 240 people. The SIC code 1s 3672, printed circuit boards.

FACTORS AFFECTING WASTE GENERATION AND BUSINESS: Since the major prod-
uct manufactured at this facility is printed circuit boards, a representative unit measure of busi-
ness activity is the area of board produced. From 1990 to 1995 the area of printed circuit board
produced increased by 14 percent while the amount of hazardous waste water generated de-
creased by over 30 percent. This amounts to an annual reduction in hazardous waste water of
a@pré)mmagﬁ 2,600 tons. Non-aqueous hazardous waste generated during this period has in-

cased by almost 10 percent. This amounts to about a 5 ton annual increase in hazardous waste
é}fsﬁ@f;ﬁsé.

SOURCE REDUCTION ‘%i(;ii%é%ié TS: Beckman's Portervi Eie facility achieved reductions
in hazardous waste water generation from 1990 to 1995 using the following implemented source
reduction measures.

1) The plating baskets were redesigned to have an angular (not flat) bottom, thus reducing bath
solution drag out into the subsequent rinse stations.

2) The sulfuric acid concentration in the etch baths was reduced from 20 percent to 10 percent.
Sulfuric acid is used to strip tin from boards and for cleaning. The reduction of acid concentration
resulted in less acid rinsed from circuit boards and thus resul

its in extended rinse baths service.

3) Pre-treated chemicals were purchased for the multi layer process, eliminating the black

oxide line completely. The b black oxide process removes contaminants and conditions the panel
to promote adhesion of outer board layers during the mulii layer lamination process. This was a
multi step bath process that has been

ot




FACILITY DESCRIPTION: The Callaway
consisting of both metal and graphite shafts. Goli ‘LE sz are a%"m% from i;f;é;‘ﬁgxmsﬁis manu-
factured at offsite locations. Callaway Golf started production in 1986 and ‘%;z;:«: been fc@;z{éaaé%g
operations at its Carlsbad facilty since %{)5}? There are approximately 2,000 g
employed at this facility. The SIC code is 3574 | sporting goods.

/ Q@@@%gﬁg

. é‘fsatmgﬁﬁ / ?Ségggzgga% ‘

LATION AND BUSINESS: ste generation was

?z‘(}dﬁgsé demand since 1992 uﬁé the identification of
"‘%%}W Eé.f’df”ﬁ{;g% W &x?g streams. | {;%;2@ factors contributed to an increase in hazardous
waste generation at the facility.

SOURCE REDUCTION HIGHLIGHTS: Waste carbon filters were produced from a lacquer
spray operatic >ffort to maintain compliance with air pollution re ﬁgécziwns the carbon
filters were changed three times a day, resulting in excessive hazardous waste generation.
Callaway Golf elected to “’gméﬁfiif the écitii%iyg spray operation and replace 1t with an ultraviolet
cure coating process. The clubs are now sprayed with a nonflammable, ultra-low VOC coati
and cured using ultrav H}Eez Eég it ’?%v new coating process contributes to a safer work environ-

0y
E?D

ment for employees. VOC releases are less with the new coating process as well. The new coat-
ing operation was completed in Dec er 1995 and resulted in a reduction of hazardous waste

generation by approximately 142,600 g} un da per year. Capital cost for the %;;sa; ect totaled
$330,000. Eliminating hazardous waste disposal resulted in savings of $255.000 per
year based on 1994 data. Using these figures, é‘ize new coating system paid for itself by the
second year of operation, The coating process 1s entirely automated with the exception of placing
and removing clubs from a conveyor.

!
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FACILITY DESCRIPTION: Douglas Aircraft Company manufactures commercial aircraft
and employs approximately 10,000 people at this site. Douglas Aircraft has been in business at
this location since 1942

- Fabrication work at the Long Beach facility focuses on the production of spectalized medium to
g b

high complexity, medium to large sized aerospace components which support the Long Beach

assembly operations. Operational capabilities include sheet metal forming, spar mill ;%ti{ metal

finishing, painting, weld:

ng, - and conventional machining and tooling. The SIC code 15 3721,

?‘z’%aiﬁé%ﬁ% z‘ i’i%%sg;}{}ga

“?giaszgga; - . é‘%ﬁ% 866

FACTORS AFFECTING WASTE GENERATION AND BUSINESS: Some waste streams at
Douglas Aircraft have decreased due to a decrease in aircraft production. Total annual aircraft
production at this facility has decreased from 144 to 47 during the period 1990 to 1994,

The quantity of waste metal finishing rinse water from processes increased by approximately 60
percent from 1990 to 1994, This increase 1s attributed o the elimination of onsite water reclama-

tion/recycling processes and the redirection of metal finishing waste streams into the pretreat-
ment sysiem,

fully *m;;% nented at \Eiﬁs}m el % Douglas which has helped to decrease ﬁ”m? generation

of hazardous waste during the period 1990 1o 1994,

Process{es) generating the waste - Metalworking fluids {coolant) are used to dissipate heat and
reduce friction during machining operations. This fluid becomes contaminated during machining
operations thereby reducing its effectiveness. The contamination is caused by metal particles,
machining lubricants, hydraulic fluids and bacteria z?zgt grow in the coolant feeding primarily on
the tramp oils. The waste coolant is classified as an unspecified oil containing waste - CWC 223.




Quantity of waste - Waste coolant from machining operations accounted for over 2.5 million
pounds (71.2 percent) of the Douglas Aircraft CWC 223 waste stream in 1990,

Implemented source reduction measure - A variety of input ¢ es, operational improvements
and other recycling measures were mmigmﬁmgé to address %%’m waste stream. A comprehensive

coolant management program involves several elements, includis
quality and levels in various machine sumps, maintens
top-off), tramp oil removal, and coolant recye

1g the monitoring of fluid
nce of the sumps (1.e., fluid adjustments,

Quality control (QC) tests performed on a routine basis include coolant concentration (daily),
mold and bacteria count, pH, percent fines and tramp oil {weekly). Adjustments to the fluid are
made as a result of the QC testing. When the fluid is no longer usable, the coolant is re
from the sump and sent for onsite recycling. The recycling system employs filters to remove
metal fines, a high speed centrifuge to remove tramp oils and a pasteurization sequence which
reduces the biological count. The processed fluid is reconstituted with additions of new coolant
concentrate and other depleted additives (e.g., biocide, dye, odorant) to return the fluid to manu-
facturer specifications.

ved

High bacteria count is the principal r
ria growth is spurred by the presence o
3;:{(5: ram therefore includes identificati ;
operations which contribute to the tramp oil problem. Fés};ﬁ%;@ in ¢
f«;{?iié“ levels in the E’E’iié%’%éii"(>§”§<§?§$ fluid, and specifically chloride
made with demineralized wa
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Economic review - Full implementation of the coolant management progra m w E%E s’%ii&%i’ ééz ¢ iji‘%
percent reduction in the coolant waste stream. An annual cost av i}E{fé‘ :

in coolant disposal and $262,100 in new coolant purchases) a
program for the Long Beach facility
of $466,100.

estimated at $528,000, resulting in an annual cost savings

The ¢«
s:@;{a%}

Estimated source reduction - A 95 percent reduction in the coolant waste stream is equivalent to
2,430,000 pounds per vear based on 1990 data.
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FACILITY DESCRIPTION: Dow Chemical manufactures g varie
as well as other industrial chemicals and materials s
since 1897 and employs approximately 475 peop %*‘ The *}i@ code is
products.

“;rm

the Pitisburg facitity di

water treatment and disposal.
{5%&% ’

U for the produc-
. Dow began generating

WASTE MINIMIZATION ggg{*ggg{* ﬁyi'*%” Piping modifications were made to allow some of

the *?’*z;@ésss catalyst to be recycled within the plant. This reduces the amount of processed tar
generated in the onsite Halogen f%a %&&;N This technology innovation received a Dow

Qé}cgséau; Technology Center Award in 1991

he volume of the waste stream is set by the amount of fresh catalys d into the system. By
reusing the catalyst several times, the quantity of fresh catalyst required for a given amount of
;fi"{}ﬁuz:%%sm is greatly decreased. This project is responsible for a reduction in hazardous waste

er: éasi} by approximately 888 tons per year. The capital cost of this technology was approxi-
n\«ﬁd 127 million with an ROl of 221%.




FACILITY DESCRIPTION: The Dupont Corporation manufactures a variety of chemical
additives and products used in paints and paper manufacturing. The facility has been in operation
since 1957 and employs 170 permanent and 23 contract personnel. The SIC code is 2816, inor-
ganic g}igmeﬁig,

;éﬁse&;g
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WASTE MINIMIZATION HIGHLIGHTS: One of the major waste streams generated from
the pigments process consists of metal chlorides. Prior to 1986 metal chlorides were treated and
landfilled as hazardous waste. A multi-disciplinary team of Dupont employees developed an
outlet for this waste stream by neutralizing and chemically fixing the acidic solids with portland
cement. This renders the mixture nonhazardous and allows the material to be used as a commer-
cial product called Sierra-Crete @, This product is sold in the gecal area as a road base. It1
%ighia, stronger and more water resistant than the conventional crushed rock road base. E‘%ze
entire plant production of this waste stream is now Ci}ﬁ%‘{i?{ﬁﬁ to Sierra-Crete @ and has been
marketed to the road construction industry since 1990. This waste stream amounts to approxi-

mately 25,000 tons annually. This production process change had a capital cost of $3,500,000 for
a g}@maﬁs}}z Sierra-Crete @ facility. This change saves approximately $5,000,000 per year in
disposal costs and realizes $240,000 per year revenue from Sierra-Crete @ sales.
Note: Dupont stopped production of Sierra-Crete @ in 1997,




FACILITY DESCRIPTION: Zycon Corporation is a major printed circuit board manufacturer
located in Santa Clara. Zycon Corporation began operations in 1976 and currently operates from
a new 250,000 square foot state-of-the-art facility. Zycon Corporation produces circuit boards for
many leading computer manufacturers such as Ca‘ainpmg Cisco, Apple, Hew ¥ tt Packard gm@
IBM. Zycon Corporation employs approximately 1,600 people. The SIC code 1s 367

circuit boards. Note: Zycon was purchased by HADCO Corporation in 1997.

352388 396,110

FACTORS AFFECTING WASTE G%“NFRA'E’ ION AND BUSINESS: The printed circuit
board industry is extremely competitive not only among U.S. facilities but abroad as well.
Zycon’s ability to remain heal thy and grow in this environment depends upon manufacturing a

quality product to the exacting standards of its customers. The thrust of competitive factors, the
ah;&%%@ﬁgg of meeting increasingly higher environmental standards while conforming to custom-
ers’ needs, limit Zycon’s ability to experiment with production processes.

rg«i

Despite the challenge of rapidly changing technology and heightened environmental awareness,
Zycon Corporation has continued dramatic growth while continually improving the safety and
productivity of its manufacturing facility. Continued growth means Zycon Corporation continu-
ously updates its facility as newer state-of-the-art equipment or processes become available. The
transition to newer more efficient and environmentally sound equipment and processes illustrate
management’s strong commitment to improve safety and reduce waste while maintaining the
highest product quality.

WASTE MINIMIZATION HIGHLIGHTS: During the period from 1990 to 1994, hazardous
waste generation has increased at Zycon by approximately 12 percent. Production, however, has
increased by 66 percent during the same period. Source reduction implemented at Zycon has
helped it to achieve reduction in hazardous waste generation. The following source reduction
efforts have been implemented at Zycon during the period 1990 to 1994.



A proximity sensor was installed that enables process water to be shut off if there is no printed
circuit board going through the process. This has reduced energy and water usage.

The in process recycling of rinse waters through an 1on exchange unit has mereased solution life
which in turn reduces hazardous waste water generation.

The drag-out of the automated racks was modified in the Black Oxide Line. The equipment was
reset to move the racks at a slower rate to ensure better drainage of process waters back into the
tanks prior to encountering the next bath. This has contributed to a reduction in the usage of
process solutions with a corresponding decrease in hazardous waste generation.

Zycon installed double walled piping system with leak detectors for up to 85 percent of the

chemical transportation to and from storage tanks to process uﬁ:ﬂ%x Tgk remainder of the chemi-
als are transferred using specific equipment and trained personnel. This measure has enabled
Zycon to maintain better control over chemical usage and redu *a’i the chance of spills or leaks.
In addition, it has improved worker health and safety.

N(’D

A sump was added to the post clean line equipment to collect the rinse water from the second
“high pressure 7 rinse and added another pump to return this water to the rinse located just after
the first “high pressure” rinse. This has reduced hazardous waste water generation from the post
clean line equipment.



FACILITY DESCRIPTION: Hartwell manufactures, finishes and assembles small fasteners
for the aerospace industry. Operations incl mﬁg forming, cleaning, stripping and electroplating.
The facility has been in business at this location since 1968 and employs approximately 90
people. The SIC code is 3451, aerospace fasteners.

Agqueous
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SOURCE REDUCTION HIGHLIGHTS: Hartwell has been successful in reducing some of its
hazardous waste streams since 1990. For example, the volume of hazardous filtercake has re
duced by more than 90 percent since 1990. This amounts to greater than a 150 ton reduction
when comparing 1990 with 1995 quantities. This was achieved by switching from a powder type
chemical to all liquid chemicals in the waste water pre-treatment &}f%%'@ﬁ% This has reduced the
amount of solids introduced into the treatment system. In addition, a 900° F dewatering dryer has
been installed to reduce the weight and z{3§i§’¥1£ of filtercake generated from the waste water
treatment system. The second source reduction measure that has helped reduce hazardous waste
generation is the installation of conductivity control sensors in the plating shop counterflow rinse
tanks. This has resu zzcd in a 50 percent reduction of water usage and has also reduced the influ-
ent to the local POT

In September 1995, Hartwell Corporation also discontinued the use of the solvent 1,1,1-
trichloroethane. Hartwell is using an aqueous cleaner in their heated parts washer to remove oily
film and other surface contamination. The cleaner is used at 160° F with spinning agitation. This
solvent replacement has resulted in eliminating approximately 9 tons of waste 1,1,1-
trichloroethane disposed during 1990,



ITY DESCRIPTION: Hi-Shear manufactures sophisticated h

fastening systems with associated customized installation tools for use in 1 the ¢ m'as{{ and aero-
space industries. Hi-Shear has been at this site since 1943 and employs approximately 480

people. The SIC code 1s 3451, aerospace fasteners

54358 39112

FACTORS AFFECTING WASTE GENERATION AND BUSINESS: |
the aerospace industry, Hi-Shear experienced a decrease in business during
percent based on a comparison with 1990 earnings. This downturn account
crease in waste generation. However, sin

ce 1994 business has increased \«;%)\?L&i tia

SOURCE %ii%?fi}ijg ION HIGHLIGHTS: In spite of the business downturn, Hi-Shear has
made source reduction g} rogress. A key example %sié fows: Plating processes generate hazardous
waste wate %z 1ste waters require treatment prior to disposal to the local POTW. In order
to decrease the g, eration of %eiz”m@@éi’s waste water a variety of source reduction techniques
have been implemented. Administrative steps have igfﬁ taken to instruct a ing employees
on the proper use o? control equipment such as total dissclved solids meters, probe cleaning and
calibration procedures. Plating bath xéan{jgié‘{;% are used to determine acce }'Eé ible solution concen-
trations. As a result, !};zzzsi*gig}s;«; waste water gens ximately 3; 500 tons
di?iiii& i
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FACILITY DESCRIPTION: The Camarillo facility was constructed in 1963, The facility
employs approximately 650 full time people and operates year round, 24 hours g}u d’%‘ ??oéz‘éczs
nanufactured today include magnetic recording media configured as reel to reel computer tape
and data cartridges. These products are used to store information and serve (o %’éaa&s? data stored
on computer hard disks. The SIC code is 3695, magnetic and optical recording media.

Manufacturing operations involve preparing and coating magnetic iron oxide dispersion on a
;“}Li%i ¢ substrate. Organic solvents are evaporated from the coated web in heated ovens. The dry
coated web is then slit into strands which are wound onto reels or hubs and subsequently finishec
into final product form. The finished product is packaged and ware ed for customer shipments.

. ?g%@giﬁ thg;% ~

Treatrnent / Dispos

Total (Tons)

WASTE REDUCTION HIGHLIGHTS: The Camari ty first installed and operated the
first major processes for onsite hazardous waste rec {:h;ée? recovery and reuse in 1975, Addi-
tional hazardous waste recycling processes were installed over the next two vears. These pro-
>presented a capital expenditures commitment 5%{:6@@1;};; several million dollars and was
éa e at a time when investment in this type of technology was not commonplace. '
ommitment was made within the concept of a program developed by 3M Corporation (now
Imation) in 1975 called Pollution Prevention Pays, or “3P” for short. The 3P program prioritizes
waste minimization at the source, %}{‘;i‘ﬁ in products and manufacturing proces: rather than
managing waste after it has been created. In its first 17 years (1975 - 1991) 3P’s effort cut
Imation’s Camarillo facility’s pol ls,éi;u}sé per unit of production in half, ﬁa’smzsd generation of
more than 600,000 tons of pollutants saving the facility $573

3 million.
In 1994, hazardous waste generated at the Camarillo facility declined to 18 percent of the amount
generated in 1990. Most of this decline is attributed to the identified measures which were all
successfully implemented by 1994, These measures &ggaé%i ed a capital investment excee lgm $15
million, and 1 d in a reduction of 1 %g,{;a} tons of generated hazardous waste. Total hazardous

s new

waste generated in 1994 amounted to approximately 3,100 tons. Of this, approximately 3,000
tons (97 percent) was processed through ;‘Lmd;?ég facilities for recovery and reuse. 2.1 percent

was used as a fuel substitute. The remaining 0.7 cent was incinerated offs

IMPLEMENTED SOURCE REDUCTION - Key to the production of mwﬁéﬁzc recording
media is the deposition of magnetic dispersion on a plastic substrate. The r rents that are
contained in the dispersion are evaporated {from the coated media, inside of special heated ovens.




The resulting gaseous mixture of air and solvents is then cooled and adsorbed onto activated
carbon to remove the solvents component from the air stream prior to discharge. When the
carbon bed becomes saturated with solvents, it 1s 1solated and live steam is injected to heat and
steam strip absorbed solvent from the carbon. The hot gaseous mixture is then condensed and
separated into solvent and water phases. The water phase contains up to 9 percent mixed solve
and is a hazardous waste due to ignitability. This hazardous waste water was historically treated
separating the solvents from the water. Most of this treated water was then discharged through
the local POTW,

In 1990, Imation Corporation identified programs which would s%s inate this solvent contami-

nated hazardous waste water stream. T{zé waste water was eliminated by replacing the carbon
adsorption processes, which use live steam, (source of the wat é{;; stripping the solvent from

the carbon, with one using hot nitrogen gas in a closed loop recirculation system. This process
not only eliminated the water problem but improved overall solvent recovery and reduced air
emissions substantially. The project was completed and was operating by January 1, 1993,
Consequently, this successfully implemented source reduction project resulted in the elimination
of almost 11,500 tons of hazardous waste water being generated at Imation’s Camarillo facility.

" 1?7

Other benefits were derived from this project as well. The use of Fin Fan cooling reduced the
operating burden on cooling towers which in turn reduced the volume of waste water blow dc
reduced evaporated water losses and make up water demand, as well as reduced the consumption
of water treatment chemicals. Similar ?‘w;;d ts were realized through boiler water and treatment
chemical conservation due to the elimination of steam lost through stripping solvent from spent
activated carbon.

FWIL,

H

As a resuit of instailing the hot nitrogen-based stripping system, the Camarillo facility has elimi-
rated spent carbon as a hazardous waste stream. Recently, the plant also eliminated the waste

streams of MEK and toluene by working with chemical manufacturers. In the manufacturing

processes, the MEK and toluene contained in the resin mixes used by the factory are recovered

and returned to the supplier for reuse in new resin mixes, creating a closed loop cycl

two chemicals.

e of these

[ts voluntary environmental efforts (3P program) have earned Imation/3M’s Camarillo plant
recognition and several awards including:

* The 1993 Governor’s Environmental and Economic Leadership Award for leadership in
economically compatible resource conservation and environmental protection.

* Ventura County Economic E}Fv“céaﬁﬂésgi Association’s Excellence in Environmental Leader-
ship award for its new emissions reduction technology in 1993.

r

= The Engineering Project of the Year award in the development category from the Ventura and

Santa Barbara’s Counties” Engineers Week Committee in 1993.

= American Institute of Plant Engineers (; fant Services magarzine’s Plant Services
Award of Excellence and the AIPE %f;aﬁ‘;{;&wsf 5 ?aaz ities Management Excellence (FAME)
Award in 1993

’

emissions Euﬁii& on f:iéa;f?f; usgé f;ads;&hi;} in E{E?}s,

s The Caitfornia Air Resources Board’s Clean Air Award in 1993,

W

City of Camarillo’s WasteWatch Award in 1992, 1993 and 1995 recognizing the plant’s
recycling, conservation and reduction effor

[R]
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FACILITY DESCRIPTI(
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WASTE MINIMIZATION HIGHLIGHTS SINCE 1993

Reduced Solvent Use Through Process Modification Change: IDT has installed recirculators
s

in the photoresist stripper baths. This has reduced the drag-out/drag-in of particles into the




isopropyl alcohol baths. The reduced drag-in of particles has allowed a decrease in the number of
times the solvent baths have to be changed resulting in a decrease in the amount of solvent used
for photoresist stripper. Below is data from 1994 through 1996 for this solvent use:

Solvent Use, tons:

1994 1995

37.8
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Standardizing Data in Pounds/Product:

1994 1995
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Water Conservation Measure through Input/Operational Changes: Conservation efforts
have been realized from the Reverse Osmosis/Delonized Water process. The reclaim of this water
is based on conductivity. The reclaimed water is collected in the Non-Potable Water (NPW) tank.
The water 1s pumped to the systems feeding the fume scrubbers, bottle washer aspirators and

used as cooling water for the megasonic sinks.

Water conservation has also been acl
walter from sinks in idle condition is reclaimed. The reclaimed water use is controlled by two pH
meters.

eved from the fabrication reclaim loop, where low flow

Additional conservation has occurred from applying ultra filters (UF) to the Delonized Water
system. One hundred percent of the water entering the UF system is recovered with 50 percent
diverted to a storage tank and 50 percent diverted to the front end of the Reverse Osmosis
makeup system.

Average weekly reclaim from the Reverse Osmosis/Delonized Water and FAB reclaim is ap-
proximately 200,000 gallons (830 tons).

Average weekly reclaim from the UF is approximately 68,000 gallons (282 tons).
Standardizing Data in Gallons of Water/Product:

1993 1994 1995

764 642 713

The data indicates a decrease from 1993 levels. The increase from 1994 1s an indication of IDT’s
growth.
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FACILITY DESCRIPTION: Thel
§ ¢

z%; éé% erse and include sme %Eg?s‘a fo xra:‘séfgéf»;ie}sa anodizing E%zz*;;;az [ conversion coating
and g:}a he facility has been in o ce 1963 and employs approximately 240

pere
> 18 3354, extruded aluminum products.

Non aqueous 236 .

Hecycling | bt 40 .

WSTE %%f% RATION AND %%é SINESS: The most significant
o te : U Extrusion Corporation is the
n Corporation has con

sLaic ¢ }§

nitted a L eat deal of
money t > g . however, at the same EE has sacrificed some

%? 18T

ent program. High-

,;Aéa@; tmzz,;a;ié%a%ﬁééé‘g}; docu-
3:«, source reduction

, : r feasible. Land disposal

%}g‘%u‘s;m&; measures at the Inter-

zer, the ugiiﬁ;ifiﬁ&i Caustic recovery

'“%é;‘ig whe

% 5 {g&’&/{é

national

waste. These

Process, 4

zer - Prior to the installati er unit, VOC
the curing oven was discharged to activated carbon

» with the local air

booths and

as necessary o a

ty manasement éum& 11 iiss and reculations. {}séw ?m{; was saturated {(when break-
was regenerated ’%“? injecting zg%@»;’;;wm?@ steam into the carbon vessel

sarated the VOU’s from the carbon. The steam, now containing the VOC’s was
%.w VOC's and water were Eh >d through a phase separator where the
mixture was used for closed-loop paint equipment aészsn%w; The water was reused in the boiler.
&% hen contaminated from the paint equipment cleaning operation, the spent solvent was sent to an
ftsite TSDF for use as an alternate fuel source.

Vi‘i“%{i ensed ,ziés%
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FACILITY DESCRIPTION: The Jennings T oy Corporation manufactures electronic
capacitors, relays, high voltage in 33‘%%?{6%‘% and ;’{ % SW a,%{f& The Jennings Corporation has
been in business since 1944 and employs approximately 190 people. The SIC code is 3699,
electrical equipment and supplies.

SOURCE REDUCTION HIGHLIGHTS: Significant reductions have occurred in hazardous
waste generation between 1990 and 1994. Specifically, in the process baths, waste water reduc-
tions have been as great as 37,500 tons. This was accomplished during 1992 and 1993. Plating

and cleaning process lines were replaced with moder ;%z;a:fi, equipment. Single stage rinses were
replaced with three stage counterflow tanks enabling iter reduction in each stage which
also reduced the amount of required make-up water. Automated conduct
equipment and automatic valves were inst

power supplies were upgraded for more ef

ity monitors, control
Plating racks and
ficient control of the plating processes. These mea-
sures helped reduce drag out to the rinse tanks and lessened the tank chemical replenishment
frequency.

o

led to control make-up water tlow.

in addition, Jennings evaluated alternate cleaning products to replace the solvent 1,1.1-
3

trichloroethane (TCA) and freon during %‘/%w nd 1993, The final selection for replacing TCA

for degreasing oily parts was Kleer Flow F-99, a petroleum based degreaser using a washer with
flow zzi&l;@g Also the freon degreasing process was replaced by an agueous solution with a

mitd nonionic surfactant used in an ult

sonic agitation bath.
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FACILITY DESCRIPTION: National Semiconductor Corporation’s Santa Clara production

site and corporate i};‘? ces have %}e’:s;"s in operation since 1967. This facility employs approximately

4

s 1,500 resident contractors. National conducts a series of processes includ-
aigwavgiz* ent, manufacturing and marke émg of o 5:} oad range isi 5 ;?z&nﬁwga 3 ,,mg}s;}w

nents, including the production of integrated >

manu i;‘a{ turing and related devi

the 48 percent reduction in waste ¥ m 1990 to 1994, 15 due to the shut down of

1g of several
iations in waste volumes and types. The
s constantly changing as new technolo-
>se changes also affect hazardous waste generation.

&

AFFECTING WASTE GENERATION AND BUSINESS - Closir

> other areas expand results in 3

Wnig

ai%‘f% cation Drocess for 5“23“&%&&;%?55? semiconductors

The need tor high purity chemicals and processes
in the ;}z‘s}séxsgiéé‘;ﬁ %‘ UERuEE‘iJ“{.‘f(‘E”‘ can result in reduced bath life and increased chemical usage
and waste generation. Also, due to highly m%;éﬁi < chemical processes and the associated %éiféi
cost of process development, there is a reluctance to modify a working process in an attempt to

solely reduce waste generation.

SOURCE REDUCTION HIGHLIGHTS: One of the more significant succ
an effort to improve the quality of deionized (DI) water which resulted in a signif
in sulfuric acid consumption. National’s DI water plant implemented a production process
change in its reverse osmosis (RO} units which yielded a 37 percent rec duc iw? in the quantity of
sulfuric acid used at the plant. This production process change additionally yielded a signit

quality improvement in DI water.

&

To make DI water, city water is initially filtered to remove particles as small as 5 microns in
imeter. This water is then pumped to the RO units, where it moves through the RO mem-
branes, %’az?sézéf‘é: reducing 1onic contaminant levels. The RO water is then pumped through dual
bed DI units which remove positive and negative ions from the water. Finally, Sﬁs water flows
throu ‘gi a ;ézzxfsg% DI bed of cationic and anionic resin as a final polish prior to its d y 1o the

fabrication areas as high purity DI water.




The process change in the RO units involved converting from cellulose acetate membranes to
teflon é’s'asg?a%énz;;u; This change improved the quality of water delivered to the DI beds. The
improved water quality resulted in the cationic resin beds requiring regeneration on a less fre
quent basis. In the past, the cationic resin bed underwent a r .g neration approximately once per

week. Now, with the new membranes, the beds need regeneration only once every two weeks,
are regenerated with sulfuric acid, the RO process change resulted

‘%zi‘; ¢ the cationic resin bed
a 37 percent annual reduction in the guantity of sulfuric acid needed for DI water production.

Lo




FACILITY DESCRIPTION: Northrop Grumman {fazzg} ation manufactures aircraft as well as
components and tooling for commercial military aircraft. Northrop Grumman employs
approximately | f

1,300 people. The SIC code is 3721, air

. ?gggggﬁ i%gné e

L;i?}?ifrﬁ military contracts occurring with a general decline in defense spendi
notable Lﬁ{i@zja waste reductions.

%%%ﬁiﬁéég?gz Hazardous waste generation has decreased approximately 77 percent (not
including waste water) during the period 1990 to 1994. When w
eneration numbers, the decrease is approximately 17 percent.

aste mséu is included in waste

g

PROCESS GENERATING THE WASTE - Vapor degreasing of aerospace parts is the princi-
pal solvent use. This degreasing must remove z‘}iiy contamination that would interfere with
chemical processing such as anodizing, deoxidizi onversion coating or adhe
bonding. Insufficient degreasing is a cause for p;zéézé adhesion failures nore importan %
structural bonding failur

o chemical ¢«

ot

IMPLEMENTED %%éi‘ﬁ{“g REDUCTION MEASURE
acceptable degreasing method needed to be implemented at N
change such as this required an extensive research and develc

following tasks:

1} Vendor and industry surveys were conducted to detersn the best possible degreasing
processes and candidate degreasing materials.

2) Evaluation testing was performed on {ive candidate degreasers to determine which cleaner
to qualify. Evaluation ;mm >d various shop sotl removal tests, corrosion tests, i
bonding tests and paint adhesion tests.




3

3) Qualification/chara {:Ecs"%;faséaéiz %’Q‘\éé*zg was gwré'°f>;‘iz}@<§ on the best candidate degreaser.

Since Northrop manufactures aircraft parts for other aerospace customers
cation testing needed to be performed on the new candidate cleaner. All ¢

tion requirements ngg{é@é to be met %&: the new de g easing m }t% d. Ch ;’ié"é?”"i@'%f&ﬁ@ié zssiéség
was performed to determir 1
concentration and rec

.. Production and test
er to verify the new process and to

43y Production validation was conducted (n a si§§§ size productio
parts were ;?i‘{}i‘afs;ﬁé:’{i in a new production-sized ¢
solve any scale-up technical problems.

"f&

5) Full production %%"E"i{i%"‘i33$§?§iii§{}§ was achieved with cooperation of facilities, maintenance,
process control, manufacturing technology and materials and process functions.

As g result of this research and development program, Northrop s
aqueous degreaser
gallon and :
and coniinue (o

""'S;Egu the use of Egas i\{:*a% 1.3, D -trichioroethane {1

e be

1 operating satisfactorily sinc %?}"}%

QUANTITY REDUCED - Approxir

water were eliminated,

CAPITAL COST - Approximately $300.,000

s

PAYBACK PERIOD / ROI - The use of
. )»%“

the new aqueous cleaner has saved Not ‘é%}é‘i};é approxi-
$77,000 per year in disposal costs of 1%&—? ‘CA. The ROI for this project is 3.8

YEAR WHEN IMPLEMENTED / COMPLETED - 1994



prepares and coats phi;i@ge@;gs drums. R%w% also recy cles p hote }i(}y?’? aézx;;“féx at Sﬁzx Q&Ei%s y. The
i approximately 180 people. The SIC

gy s

‘:é;ewg}x ).

ents waste water reuse back into th
rom this process.

s&ie“ im coating
water jets. This s{}gﬁégg removal process caused three pro if*i“ﬁ%. E} §§éa§ as;:d drums were some-
times damaged by the water jets:; 2) The resultant waste water required filtration prior to dis-
charge to the POTW:; and 3) The process was unreliable, and had high operating and maintenance
costs. In 1993, Ricoh installed a new process for the removal of the selenium coating from

g}i‘za}a@a}p%s;‘ drums. This process is achieved with a recirculating low pressure, high volume
water abrasive slurry. Process effectiveness is enhanced by the introduction of compressed

into the guns used for the selenium removal. The {:{}3}2;}?’; sed air bath accelerates and atomizes
the slurry as it is directed at the selenium coated drum. The media that is used to help the water
remove selenium is recirculated and returned back into the process. Originally, a high efficien
filter was installed to capture selenium particulates prior to recirculating the water for abrasive
reintrainment or water discharge to the local POTW. After designing the new coating removal
unit, the use of the filter was replaced with a centrifuge which separates out the slurry compo-
nents and waste selenium from the water. This centrifuge has enabled Ricoh to eliminate di
charge to the local POTW from this process. This new selenium removal system has also resu
in lower labor costs and less damage to the aluminum drums. Capital cost for the new system
was approximately $180,000 with a pay back period of 1.5 years.

A second process modification was implemented in 1991 for aluminum drum core preparation.
The old process involved machining the edges of the cores using a lathe with a coolant. Th
drums were then cleaned in a large methylene chloride vapor degreaser. The surface of the drums
were then turned ba, a lathe using kerosene as a coolant. The surface was then cleaned in a large

perchloroethylene degreaser, and sent on to the coating process.

i
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volves machining the edges of éi@é‘ cores with a lathe using a coolant. The
cores are then ¢ &gzu% 1 a smaller, more efficient perchloroethylene vapor degreaser. The surface
of the cores are ﬁ’zaécissgacé using a “Water Jet’ wé}im uses very fine, high pressure streams of
vater to remove the outer surface of the aluminum. The cores are then dipped into hot DI water

The new ;}mu% i

and sent to the coating process.
This process change helped reduce hazardous waste generation at Ricoh by eliminating the
generation of spent %xai‘i}&;{iéiﬁ and n séh};; chloride as well as reducing the generation of spent
perchloroethylene by 60 percent.

Lind
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e Southern California Edison Company (SCE) 1s a privately-
faci ?;iim throughout Southern California. SCE owns and operates 13

. more than 25 hydro-generating stations, one nuclear

>n substations and various other support service facilities. SCE’s San
Onofre nuclear station 1s located in San Diego county. This facility consists of three pressurized
water reactors of which only two are currently operating. ?hm‘ total output capacity is a

IProxi-
nately 2,200 megawatts. San Onofre has approximately 2,100 employees. The SIC code is 4911
electric services.

station, éiéi"‘ 15 z;}% ir mxm%m

_PercentChange |

%ﬁ&ifé ORS AFFECTING WASTE GENERATION AND BUSINESS: Of %as‘z Onc
units, units 2 and 3 have been in operation sinc
been in operation since 1967, was permanently s
of its shutdown, the impact of Unit | on the total quantit;
significant in | i}iﬁ and throughout 1993, i}e!;{}zaé:ﬂif;sia
process; therefore, future decommissioning proc
creased leve %\s of iilﬁi}(ééibd. hazardous waste,

s three
)83 and §i}§%f§ respectively. Unit 1, which had
er 1992. Due to the timing
Of waste streams produced was very

- of a nuclear power plant is a ;\j{;af

tt likely continue to contribute in-

OBSTACLES TO SOURCE REDUCTION - Variations in decommissioning activities from
year to year atlect hazardous waste generation for each Unit. Also, due to the facility’s ;;e
?éi?‘aagﬂﬁ is an ever increasing waste generating activity. However, %‘éﬁs’éiii{?ﬁ\ waste generation for
each painting event has decreased due to source reduction implementation as describe %‘*&a;\;«

SOURCE REDUCTION HIGHLIGHTS: Due to the plant’s age and proximity to the ocean,
salt air and water are extremely harsh on the system’s buildings and components making continu-
ous repainting to eliminate/reduce corrosion a necessity. The following source reduction and

waste minimization techniques have been implemented to reduce waste paint and related spent
cleaning solvents.

Mix Paint According to Need - The majority of paints currently used are two component paints
that remain useable for only a few hours after mixi

ng. Paint that has not been used up after this

Ll
o




i i mit ?;‘g‘sézzsé:i‘s? is currently underway
o n f'siliéi:é in
iously, most

. "}
y ;&i{}ﬁ&

trol of cleaning

ups, including

ensures that e are no

miézg%: ¢ ontainers for each product. Better
xe«;s:s;é prior to shelf life expiration.

Use of Efficient Application Equipment - The use <
been %;zég} feme *ga:aé,
of paint due to wind car

areas and eg iU ;??E’Ei’;iﬁ,

e guns allow high volumes of e mgx;sé \,xiﬁia

er spray. This also avaézéﬁ unnece an up of s

sary ¢l

Use of Enclosed Cleaning Stations - Enclosed washers are now
ment. Spray equipment is inserted into the enclosed contair

ip
inside and outside of i. a&;zggyzzmni This process allows for rec

\m
(\

Recycle Thinner/Solvent - Recy

These measures ha this unspecified solvent mi ‘aste stream by 43 percent
vhen comparing 1990 to 1994, This amounts to almost a il reduction.
Lubrication Oil / Hydraulic ‘aste o1l and mixed oil, were also identified for reduction

This stream i1s generated 1 and %:u%u ?;i;ft pla
1
H

y pumping into
e replacement of
ed only once every

( %’aziazgs has been

?*% separator

itional é
‘ears as 0; posed to onc
respol a@‘% or much of

sfream.




FACILITY DESCRIPTION: During 1990 the Chatsworth facility was operated by Monarch
Mirror and Door Company, Inc. (Monarch). Stanley purchased the facility from Monarch and
began operations in 1992, This facility employs approximately 120 people and manufactures
mirror products. The SIC code 1s %zﬂ&, products of purchased glass.

FACTORS AFFECTING WASTE GENERATION AND BUSINESS: The purchase of
Monarch by Stanley placed a financial burden on Stanley which did not allow implementation of
source reduction measures, including low-lead based paint, for Chatsworth as proposed by
Monarch in their 1990 SB 14 Plan. The ability to use low-lead paint in the coating ?E‘é‘?tgx‘s would
allow Stanley to manage scrap waste mirror as non-hazardous waste. Based on the low-lead paint
evaluation process conducted at their Tupelo, Mississippi plant, Stanley plans to implement a
similar process at their Cali ?asmza Chatsworth facility.

In January 1994, the Chatsworth facility experienced significant damage from the Northridge
earthquake. Operations were severely restricted for approximately 4 months while damage was
repaired. Financial and scheduling burdens caused by the earthquake significantly affected
implementation of proposed source reduction measures.

OBSTACLES TO SOURCE REDUCTION - The availability of low-lead paint that meets
3 p
quality control and non-hazardous content for lead/environmental permits is the primary barrier.

HIGHLIGHTS
WASTE STREAM / CWC - Scrap mirror / 181

PROCESS GENERATING T EiF WASTE - Over 100 different sizes of mirror product are cut
from master sheets during the assembly process resulting in scrap mirror waste, or trimout. This
trimout consists of unusable mirror pieces.

IMPLEMENTED SR MEASURE - Stanley is currently in the process of evaluating alterna-
ives to the lead-based paint used in the roller painting process at Chatsworth. The paint currently
contains 9 to 10 percent total lead. In order to maintain product quality and meet the regulatory

Lk
o




criteria of non-hazardous waste for scrap mirror, the paint must contain approximately 1.5 per-
cent total lead.

The first step taken by Sta

zz%&;{ paints ¢o 3
U *“E?Z W%sxiéen e szfsf@% xxm;é%dﬁ;fé Stanley
10D isn%% This unit has also

4

After implementing these improveme 5t VW oin to rebuild the existing roller
painting process to be ; n testing low-lead based pamnt. Each paint will be evaluated individually
to determine if it meets product quality specifications as well as to ensure compliance with lead

limits,

QUANTITY REDUCED - 688 tons

i

Aqueous waste / Silver recovery system
E{} 0, the silver recovery

stem was upgraded for phase separation of the silver
‘he new filtration/gray zi}f

amount {‘z«f“ influent and has also increased

in the aque-
lowed Stanley to reduce the
he silver recovery rate. The new system has helped
reduce the silver discharge to the local POTW by three to five times compared to discharge prior

{ous waste st s;ss%ggzz has ¢

New Paint process

A catalytic oxidation unit has been installed 1« the painting process. This

rrors. Rebuild of the roller
coat paint application system has also been complet h wi v for further ¢ X"‘diiiiéii{f‘séé of

has allowed Stanley to use the newest paint

With these modificati ipleted, Stanley has been able to test low-lead paints twice each
month beginning in ;}muz@u 1996. The goal is to be running a low-lead paint in production by
end of Aug vxi 1997, ay back for this project is a two year ROI. (The lead content of the

paint (sealant) on i?k, mirror %}3@%’ *'><;a;§;"cx that serap mirror (with paint) be managed as hazard-

2 scrap mirror could be handled as

g paint lead content, pain

Copper recovery process

Mirrors are copper coated on the back over the silver reflective surface in order to protect it from

ino, Waste copper is recovered %fsf repse with ion exchange units. In 1996 Stanley up
&= & up-
‘ 54

graded their onsite copper recovery system to eliminate copper discharge to the POTW fo
process. The benefits from t % is upgrade were numerous. In @{% dition to zero copper

Q;xh@gaa the ig?jgt% ty and quantity of recovered copper also in

oxidiz

this

J

coati

reased as compared to before the
de. In addition, sulfuric acid and ammonia use have been reduced by 50
ercent respectively without affecting product quality

C“




FACILITY DESCRIPTION: TAMCO manufactures steel reinforcing bar (rebar) from steel
scrap received offsite. The SIC code is 3312, blast furnaces and steel mills. TAMCO has operated
at this site since 1983 and employs 350 people.

FACTORS AFFECTING WASTE GENERATION AND BUSINESS: TAMCO melts scrap
steel to a molten state in an electric arc furnace (EAF). Particulate emissions are created as the
temperature of the molten steel reaches 3000°F. The South Coast Air Quality Management
District (SCAQMD) requires TARECC} to use a pe i%m;w control ai:,a ice “‘b! ed a ba gk(}aac to
capture particulate emissions created by the melti
TAMCO’s baghouse is required %:3\’ the SCAQMD 1@ ave g?gzzigwms {:aigmrs G%E iciency o%
greater than 99 percent. The baghouse captured particulates are regulated by the U.S. Environ-
mental Protection Agency as a hazardous waste. In addition, any solid waste mixed with these
hazardous emissions a

1150 becomes a hazardous waste,

OBSTACLES TO SOURCE REDUCTION: In order to increase steel rebar production, more
scrap is consumed by the EAF and in turn more hazardous waste called baghouse dust is gener-

ated. In addition, TAMCO is required by the SCAQMD to make a “good faith” effort to increase
baghouse capture efficiency.

Due to the nature of TAMCQO’s operation, direct source reduction and p

lution prevention
opportunities are limited. TAMCO is legally obligated to maintain a particulate capture effi-
ciency of over 99 percent, so pollution prevention cannot include reduction of this efficiency.
TAMCO is to increase prs@u@m& the amount of steel scrap cannot be reduced. However,
TAMCO was able to identify direct and md%:{sct source reduction and pollution prevention
opportunities. During the period from 1989 to 1994 the facility increased its production of steel
rebar by nearly 65 geﬁ:éﬁ During ihs same period, TAMCQO’s largest waste stream, baghouse
dust, increased by only approximately 10 percent. While there was a quantitative increase in
waste generation, *‘é‘iam«, o pr a}{fgaui@a, it decreased.

o




PRODUCTION

1989 - 284.853 tons of steel rebar 1890 - 284 953 tons of steel rebar 1994 - 449,217 tons of stes! rebar

HIGHLIGHTS: One effective direct pollution prevention/source reduction measure imple-
mented was switching from a powdered type lime flux additive used during the production of
steel, to a pelletized lime product. This resulted in less lime dust being captured by the baghouse
and therefore avoided its contamination with hazardous steel melting particulates. Thus a de-
crease in total hazardous waste baghouse dust resulted.

Another effective direct pollution Qi‘ﬁ%%ﬁi‘%@ﬂf%g}mtﬁ reduction method was the construction of

concrete pads in the scrap yard storage area. When scrap is stored on the concrete pads there is
less chance of dirt and soil being f@d to the electric arc furnace and captured in the baghouse as
hazardous waste.

TAMCO also identified other pollution waste minimization opportunities. In 1991, TAMCO
worked with the California Department of Environmental Protection (Cal/EPA) to find a solution
to the challenge of managing used oil filters. Eventually, a recycling exemption for used oil
filters was promulgated. Used oil filters would still be managed as hazardous waste, unless the
filters were drained, crushed or shredded, the oil sent to an approved recycling facility and the
filter canisters sent for metal reclamation. Since 1991, TAMCO has recycled m@rﬁ i%mn 56
million used oil filters. The net result is that for every ton of used oil filters recycled, 1700
pounds of steel rebar is produced, 31 gallons of used oil is recovered and 10 u};b;g yards of
landfill is conserved. In addition, similar used oil filter recycling programs have begun through-
out the country. Due to the California recycling program, manufacturers of oil filters ceased
putting lead terne plating in their product. So, in effect, recycling of used oil filters caused the
filter manufacturing industry to invoke source reduction by eliminating lead from their product.

Another successful waste minimization opportunity identified by TAMCO was the recycling of
steel drums and containers that met the Cal/EPA contaminated containers exemption. Companies
were encouraged to remove the contaminants from these drums and containers instead of merely
crushing them prior to shipment to hazardous waste landfills. The steel drums and containers,
once empty, are then shipped to TAMCO for recycling into rebar. Since the inception of the
program in 1991, TAMCO has recycled approximately 542 tons (1,082,980 pounds) of steel
containers and drums into rebar. As a result of these programs, several companies list TAMCO
directly or indirectly in their pollution prevention documents.



FACILITY DESCRIPTION: U.S. Circuit, Inc., manufactures printed circuit %émzréx U.s.
Circuit has been at this site since 1985, employs approximately 100 people and claims small
business status for the purposes of SB 14 document preparation. The SIC ga}da is 3672, printed
circuit boards.

¥3§§g§§ﬁ ﬁ%‘gaﬁg%

ears has “i*}::—izz's approxi ;g% a 41} percent
reduction 1n hazardous waste gener ‘ti;oﬁ aizisu“e o this period. In mid 1995, U.S. Circuit became
subject to waste water effluent discharge changes i1 npa}s&iﬁ by U.S. EPA. The impact of this was
to reduce discharge limits causing the company to resort to additional offsite waste i;xgirmi of
previously in-house treated waste water. Pre 57»., U.S. Circuit is re-introducing treated waste
water on a gradual basis in order to gkzﬂzzzz;sm quantities that may be added to facility discharge
without compromising i

-egulatory compliance.
SOURCE REDUCTION HIGHLIGHTS: U.S. Circuit, Inc., is continuing to explore process
changes which will enable the company to wz%irs%z,aii y achieve source reduction despite increases
in production. Specifically, they have invested $160,000 in a direct 1
to eliminate the need for the conventi onal electroless mppss process.

netalization process designed
This new process was in
place by 1996. Additional source reduction zae‘a‘*éasdx are also Es‘mfa;z onsidered. Printed circuit

board production has increased by more than 70 percent from 1990 to 1994 while hazardous
waste generation has increased by only :;zg;g;;‘oxmmzaéy i1 percent during the same period,




FACILITY DESCRIPTION: US S
0-50 joint venture was establishec

{ . LTD. (POSCO) of South Ko

people. The SIC code is 3312, xagé milis.

cen at this site since 1929, In 1986, a
S Steel and Pohang Iron and Steel
employs approximately 970

1980 1994 Percent Change

Aqueous 14,275 17,200 420

Non agueous 7,985 1,490 -81

Recycling 4191 8 744

Treatment / Disposal 22,260 18,690 -16

al (Tons) 22,260 18,690 -16

WASTE REDUCTION ﬁg{;gg;g{;g %L 5: Many
curred prior to 1990 when major reto
replacement of inefficient ;L%é{% outdated ¢

v waste fajzw on efforts at USS-POSCO oc-
=d, which included the
18 a;;% finist

y technologies and

red %é;‘i}asﬁéé §§ e | %Eam ing general programs:

equipment. These accomplishments occus

e
3

m Cold Mill (PLTCM) which included a hydrochloric
e generation of 35,000
solution within a closed loop
ide product and has

system. f%aédéiéimzzi y
3

oric acid pun chases

2) Upgraded the Terminal Water treatment Plant, which included the installation of a dual stage
5]

~
J

pH control xx”'i’i’??‘s. Under normal circumstances this pH contrc is capable of maintain-

tey
3
:

ing the pH within 1 percent of the target. Upgrading the treatment plant included adding a filter
press and allo afiiéjg for closure of several open ponds, thus reducing the potential for uncon-
trolled air releases. This also decreased the amount of m&m pz‘nmué and reduced the potential

for contamination to the soil and grou mdwater.

A

3} A contractor was located onsite to produce a salable
uc 40,000 gall

ons per month of fuel o1l is
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1990 TO 1994

1) A chromium recovery system was installed to produce reusable product from the chromium
contaminated rinse waters on the tin plating processing lines. This system is capable of recycling
enough chromium solution to reduce the requirement of purchasing sodium dichromate solution
by up to 70 percent. Additionally, by installing a comprehensive secondary containment system
in the chromium chemical processing area, the amount of chromium found in the Terminal Water
Treatment Plant sludge was reduced by over 90 percent, thus resulting in a reduction of over
5,500 tons per year of hazardous waste.

2) Three recirculating “ultrafiltration” units have been installed on sodium hydroxide based
cleaner systems in the Sheet and Tin Processing Mills. These in process filtration systems extend
the useful life of the cleaning solutions by removing oils and dirt that accumulate form the
cleaning process. The oil removed in this filtration process 1s converted into fuel oil and sold as a
product. By extending the cleaner life, USS-POSCO has reduced waste by over 3,600 tons.




This chapter presents information on data normalization for those facilities that had production

numbers in their SB 14 source reduction documents, A ;}%éf‘aaxinegi?ﬁl half the twenty-one facilities
that submitted documents did have some information on production from 1990 to 1994,
C ’wwr*x in production rate and output from one vear san result in significant varia-

in waste types and quantities gen
ha;zz;éims waste reduction within a facih

a;s;c;zi“i}: a meaningful picture on
ybtained without tying the amount and type
id types o produced (i.e., ﬁ(}f’;ﬁﬂzzi??%!zg data). Without
data normalization, a comparison of annual cha nges in waste stream generation over multiple
years does not provide insight on that quantity of waste reduced due to source reduction mea-

of wi generated to the number

sures. A company may have a waste reductior
) sol
source reduction activity. Conversely, a company with a decreasing f};(*éi&i%é level might reveal
a reduction of the total hazardous generated without carrying out any source reduction measures.
A couple of facilities that participated in this report did present normalized dat
specific waste streams in their source reduction documents.

rogram in place but if the production level is

1D
ate the waste fzuskzm on change attributable to the

ymes impossible to i

a for process

¥
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These facilities are grouped together due to the fact that from their SB 14 documents they have
successfully identified and implemented source reduction measures from 1990 to 1994, In

addition, some of these facilities offer production number
generation data. In some cases production has increased while hazardous waste generated has
decreased during the same period. One of these companies is Beckman Insfruments. From
1990 1o 1995, Beckman experienced an increase in printed circuit board production of approxi-
mately 14 percent. At the same § ime %?z y reduced i‘m;; hazardous waste generation by 34 per-
cent. This reductic in the waste water stream as a resuit of simple source
reduction techniques. Another ty, Eaégé} Corporation, formerly Zycon, also experienced
an increase in production with a corresponding decrease in hazardous waste generation. Hadco's
production of printed circuit boards from 1990 to 1994 increased by approximately 66 percent
while generated hazardous waste decreased by 12 percent during the same period. ??szs was
zzi:cem;‘?i%aheé through simple source reduction such as drag out reduction on metal finishing
lines. U.S. Circuit is a facility that had sales numbers to compare with hazardous waste data.
During the period 1990 to 1994 this facility’s hazardous waste generation increased by approxi-
mately 11 percent while their sales increased by more than 70 percent during the same period.
They implemented source reduction such as production process changes in their printed circuit
board line. U.S. Circuit ;igm s small business status and their SB 14 documents state that addi-
tional source reduction activities are planed for this site. Another company, National Semicon-
ductor, stated that technology advancements in semiconductor manufacturing affect hazardous
waste generation quantities. Even though, National presented normalized data based on produc
tion numbers that showed a decrease in hazardous waste generation as a result of source

WO Compare w ith hazardous waste

g
=
the

¥

e reduc-
tion activities. For example, the conversion of membranes in the reverse osmosis units from
cellulose acetate to teflon membranes yielded more than a 37 gsawa% reduction in the quantity of
sulfuric acid used at the plant during the period 1990 to 1994,

Imation Corporation and Ricoh Electronics were not &ﬂ%: able to reduce their hazardous waste
generation and on site treatment of hazardous waste water, but their in-process recycling syst
for waste water may also enable these facilities to reduce regulatory costs associated with the
hazardous waste permitting process. Callaway Golf Company also installed an in-process waste
water recycling and reuse system as part of their aqueous slurry shaft slotting operation. They
have also introduced other input and operational changes that have helped reduce hazardous
waste generation since the facility began operations in 1992, Their SB 14 documents also include
future plans and goals to implement source reduction at the site.

The Jennings Technology Corporation was able to reduce their hazardous waste water genera-
tion through production process changes in their plating lines. These changes helped achieve a 62
percent reduction in hazardous waste water gener ation in 1994 when compared with 1990.
Jennings also eliminated the use of CFC solvents in 1993. The Northrop Grumman Aircraft
Division implemented production process source reduction measures from the period 1990 to
1994 1o achieve a 77 percent reduction in non-aqueous waste plus they found a successful re-
placement for the solvent 1,1,1-TCA. Modifying cleaning tank agitators, counterflow rinsing and
eliminating process steps are some of the successfully implemented techniques. In addition,
Northrop prepared very complete and thorough SB 14 documents that also show the company’s
plans for future source reduction success at this fac USS-POSCO Industries has imple-
mented source reduction and recycling measures from 1990 to 1994, Production process changes

<
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have helped reduce hazardous waste generation by
has decreased its hazardous waste generation

16 g}ézé‘a:s;fé% From 1987 to 1994 this facility
v more than 65.000 tons, In addition, USS-
POSCO’s SB 14 documents state additional source reduction and recycling efforts are planned
for the future.

One of the companies in this report is in the business of manufacturing products from scrap
material designated for re ng. The TAMCO steel company gxg}sggé‘géwa an increase in haz-

ardous waste generation of ?z*a}wszaim}f {1 percent while their production increased by more

than 60 percent during the same period. Two simple, effective source reduction measures, input
and production process changes, were identified by Tamco as %*e:%g}%gég to keep generated hazard-
itive to production. Ar wother facilit ty, the Southern California
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red as a large g generator due to the decommissioning of one

ous waste quantities low rela
Edison {j%ﬁ}i}gﬁ’%\ was capt
of their nuclear power units. ']

Y
s type of waste is exempt from SB 14 when determining applica-
y and x%f%ea’“e evaluating waste streams ;»g}; aisa;s‘u s‘u&;mgéﬁ (lg}ﬂm‘?éﬁ%i?é’:% Despite these
g:t:igg%ép* wastes, this facility ge
the preparation of source reduction docu
source reduction were f

> wastes requiring
npany targeted £
tlity painting and agsgr;;g‘r ent %sz%‘}fﬁszii%aa}fé é?gfzﬁx oil. The imple-
mented administrative, production process and input measures helped reduce this facility’s
hazardous waste generation by almost 27 percent for the period Ei}‘;és to 1994, In addition, the

Edison Company is planning future source reduction activities.

Another company that gave standardized data, comparing solvent and water generation per
product manufactured, is Integrated Device Technologies. This company began business at the
site in 1991 with accurate waste generation data available for 1993, The facility ézzzg@%s%s@@*‘;i'«xi a
production process change by ‘;fé‘s‘_zéimg recirculators in the photo resist stripper baths to reduce
E’%’%"’* c a;i;;;ff ination rate <>§ solvent and thus reduce sol generated wastes. In

a decrease in water use [

g
fue)

vent use gmsé h,ia‘és

mp %!\;;m& by ‘m;?% enting mnpuf, operational
a’%ﬁz(fzg‘;szcd water process Mai in the fabrication %mx
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cilities listed in this section may have not yet implemented beneficial source reduction mea-
sures E}i{,z% ties were placed in this category if they have shown a marked increase in the genera-
tion of hazardous waste from 1990 to 1994. Supporting this classification even more is the fact
that two of these three companies show a decrease in production during the same period. The
third facility did not state their production numbers.

Anheuser Busch’s non-aqueous hazardous waste streams decreased by approximately 16 per-
cent during 1994 as compared with 1990. These reductions occurred with waste streams such as
paint wastes, rags, inks and cleaning solvents. As stated in their SB 14 documents, source reduc-
tion including operational improvements and production process and administrative changes have
helped reduce these waste streams. However, Anheuser’s hazardous waste water generation
increased by 78 percent during the same period. This occurred even though the facility’s produc-
tion rate dropped by approximately 11 percent from 1990 as compared with 1994, The SB 14
documents state that product package cleaning requirements and export standards for their
product have required the use of cleaning chemicals in the process water and have rendered the
effluent hazardous due to pH. This waste water 1s treated on site before discharge to the loca
POTW. Anheuser’s SB 14 documents also state that source reduction activities were planned for
the period 1994 to 1998 to reduce this large aqueous hazardous waste stream. (Anheuser Busch’s
SB 14 documents are some of the most complete and thorough of those evaluated for this report)

Though Douglas Aircraft has successfully reduced its generation of non-aqueous hazardous
waste by almost 75 percent, overall their hazardous waste generation has increased by more than

50 percent from 1990 to 1994. This is due to an increase of approximately 59 percent in the
generation of aqueous hazardous waste. According to Douglas, this occurred with the elimination
of on site water reclamation and recycling systems and with the redirection of metal finishing
waste streams into the pretreatment system pursuant to a U.S. EPA Consent Order. These in-
creases occurred despite a 67 percent decrease in aircraft production at Douglas during the same
period, 1990 to 1994, Source E‘Q(j ction and recycling efforts were successful with other waste
streams, such as with machining coolant. Please see the facility abstract section in this report for
details.

Associated Plating did not give production numbers or normalized data (difficult in plating
operations due to varying part configuration) but did experience a substantial increase in hazard-
ous waste generation from 1990 to 1994, Most of this increase was due to %zzz;;réi@as waste water
generation. Associated’s SB 14 documents did not reveal the reason for the increase in these
aqueous waste streams. Even though their documents state that some source reduction and
recycling techniques have been implemented at Associated, such as counter flow rinsing and ion
exchange systems, their increase in aqueous waste in 1994 as compared with 1990 is unex-
plained. An increase in business activity, or other factors could also contribute to the noted
increase.




The facilities listed in this category are those whose source reduction and/or waste minimization
efforts during the period 1990 to %?% are not clearly identified as having a direct effect on

i

hazardous waste generation. In addition, other Mul; ies’ lack of data did not allow for a complete
evaluation of source reduction and waste minimization efforts.

5

ienced a 39 percent reduction in hazardous waste generation from 1990 to 1994,
1lso stated that 50 percent of their identified E“{mg r waste streams have been affected
by changes (decrease) in business activities. No production data was given in their SB 14 docu-
ments. They also state that it is difficult to correlate waste stream reductions directly to any of
their implemented waste reduction projects. Aerojet has implemented recycling and source
iques to decrease hazardous waste generation at the facility but attributing quanti-
fied reductions to source reduction and waste minimization was not possible based on informa-
tion provided in the SB 14 documents,.

recduction techni

Dow Chemical’s generation of hazardous waste increased by approximately 50 percent during
1994 as compared with 1990. Formerly, generated hazardous waste water was used in the manu-
facturing process of products at the Pittsburg facility before 1992. When that process shut down,
the waste water was treated and disposed at the local POTW rather than used in manufacturi ng
process as before. This increased their overall hazardous waste generation during 1994 as com-
pared with 1990. During the same period, Dow states that overall business activities have de-

creased. Also, Dow implemented operational improvements, production process changes, and
(liéisf source reduction activities in addition to recycling to manage their hazardous wastes during
the period 1990 to 1994. Dow is planning source reduction and recycling activities for the next
reporting period, 1994 to 1998.

Dupont’s hazardous waste generation decreased slightly (5 percent) during 1994 as compared
with 1990. However, since 1990, approximately 25 (35}5‘% tons (80 guéla} of this annual amount
is reprocessed and sold locally as a road base component. This is not source reduction, recycling,
reuse or waste minimization. In fact, DTSC has been evaluating the reprocessing and use of this
waste by Dupont for several years. During October 1997, i}é{;}oz%z stopped generating and repro-
cessing this waste stream. U.S. EPA has established land disposal restrictions for this type of
waste effective July 1998, Dupont’s SB 14 document states that source reduction activities are
planned for implementation for the period 1994 to 1998.

Production process changes and operational improvements were implemented at the Hartwell
Corporation as well as other waste minimization techniques for the period from 1990 to 1994,
By installing conductivity control sensors in the plating shop counterflow rinse tanks they were
able to reduce their water usage by 50 percent. The effect that this may have had on the genera-
tion of hazardous waste water 1s unknown as 1990 aqueous waste generation data was not avail-
able from this facility. Only non-agueous data was available for comparison. Hartwell reduced
their non-aqueous hazardous waste by more than 70 percent during 1994 as compared with 1994,
However, the non-aqueous waste accounts for only approximately '/ of 1 percent of the total
hazardous waste generated in 1990. Since most waste data was not available for comparing 1990
and 1994, determining the effectiveness of Hartwell’s source reduction activities is difficult.
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International Extrusion Corporation’s hazardous waste generation increased by approximately

8 percent from 1990 to 1994. Their SB 14 documents did not state if this was due to an increase

in business activities or other factors. The factlity stated that they have %i@&'%%cad business in
order to reduce the generation of hazardous waste. The International Extrusion Corporation did
implement source reduction and waste minimization techniques that helped igéum process
specific hazardous waste streams from 1990 to 1994 R@wd%w and recovery processes have also
been implemented at the facility. Their SB 14 documents did not evaluate hazardous waste water

for source reduction opportun 33;{:3; for the period 1994 to Ei}%}&

Stanley Home Decor took over operations from the previous owner in 1992, This purchase,
combined with the | }%?é Northridge earthquake placed financial and physical burdens on this
facility, thus | ing source reduction implementation. Stanley’s SB 14 documents propose
many source reduction and recycling techniques for the period 1994 to 1998, One ongoing
project that Stanley 1s evaluating is low lead content paint used on the mirre
is successful in finding acceptab % low lead paint, they could
stream that accounts for the vast majo
Stanley hopes eventually to find a replacement paint that does not contain any It ;%g;gfezzrs
ir SB 14 documents that Stanley did not evaluate hazardous waste water for sour
reduction opportunities for the period 1994 to 1998.

iminate this waste
» of their non-aqueous hazar dous waste generation.
H i

3

&

The Hi-Shear Corporation, z::rp“r%sawaé a significant drop in business during the period from

1990 to 1994, Though they experienced a business downturn, th vere able successfully to
implement administrative and operational source reduction measures into their waste water

treatment operation. This waste stream realized a E{E percent reduction in their hazardous waste
water generation with a return on investment of only one month. It is difficult to determine if the
mple: a@s@&zé source redu re is responsible §

wy

e for the entire reduction or if it was also
gn ‘ected by the business downturn, Hi-Shear’s 5%% 14 documents include future plans for source
reduction activities at the site

{107 measu

Though K/J Plating classifies themselves as a small business, they appear on the RCRA list of
largest hazardous waste generators. K/J states that they will be implementing operational and
administrative source reduction measures that they state will reduce their hazardous waste gen-

ation by approximately 5 percent. Their SB 14 documents do not explain the reduction in non
aqueous hazardous waste generation at the facility during 1994 as compared with 1990. Their
documents do not give production numbers for normalized data since this is difficult to establish
for plating shops.
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FACILITY DESCRIPTION: The IBM, San Jose facility manuf &éﬁi?g\ data storage systems
@aau components including tape and disk storage systems such as thin-film hard disks, thin film

%“sf usféé tape heads. The San éaxc site has been in %ii\ 1ess since 1956 and employs approxi-
mately 8,400 people. The SIC code is 3572, computer storage devices.

1990 1904 Percent Change

236158 2 14

B602 . -96

5 280 1286 | U

1120 031 . 4

336,158

Total {?@gg}‘ 338438 15889 o5

FACTORS AFFECTING WASTE GENERATION AND BUSINESS: IBM has achieved a
six-fold increase in production during the period of 1990 to 1994, The fact that IBM has de-

creased hazardous waste generation during the same period demonstrates the increase in produc-
tion efficiency at IBM’s San Jose facility.

OBSTACLES TO SOURCE g%@égi{“ﬁéf}% - Increasing product complexity, shorter product
development cycles and the requirement to provide cost competitive, high i.gm lity products while

protecting worker health and safety nn w?& it increasingly difficult to modify existing processes (o
reduce hazardous waste.

HIGHLIGHTS: IBM achieved the following net waste reductions and benefits from source
eduction efforts during the period from 1990 to 1994.

»‘3; net résfiaagm& in total hazardous waste shipped offsite of 576 tons in spite of a six fold
: i

luring the same period. This represents a 25 percent decrease in offsite

Hazardous waste generation and ¢

wemical usage is reduced by 2,400 tons annually.
Waste water generation is reduced by 151,000 tons annually.

Hazardous waste sent to landfills is reduced from 20 percent of total waste shipped offsite to 7
percent of total.

Savings of $6.7 million.
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EXAMPLES OF SOURCE REDUCTION, 1990 -1994:

WASTE STREAM / CWC - Spent Solvent / 214

PROCESS GENERATING THE WASTE - Magnetic coating of computer hard disks

IMPLEMENTED SOURCE REDUCTION MEASURE - Production process change / IBM
developed a new disk coating process that uses an improved method to apply the magnetic
coating on the computer disk. The new process generates less waste solvent and less solvent
contaminated solid hazardous waste.

QUANTITY REDUCED - 253 tons of solid hazardous waste and 41,000 tons of waste water
annually

CAPITAL COST - > $1,000,000

PAYBACK PERIOD / ROI - Not determined

YEAR WHEN IMPLEM

—

ENTED / COMPLETED - 4th quarter 1

Toam

PROCESS GENERATING THE WASTE - Texturing of computer disks

IMPLEMENTED SOURCE REDUCTION MEASURE - Production process change / Reduced
abrasive and deionized water use in disk texturing process.

QUANTITY REDUCED - 21.6 tons of solid hazardous waste and 333 tons of waste water.
CAPITAL COST - $25,000

PAYBACK PERIOD / ROI - < One year

YEAR WHEN IMPLEMENTED / COMPLETED - December 1994

WASTE STREAM / CWC - Plating and etch waste water / 132

PROCESS GENERATING THE WASTE - Plating computer heads with an automated nickel
plating tool.

IMPLEMENTED SOURCE REDUCTION MEASURE - Operational improvement / Water flow
controliers were installed on the plating lines to shut down or reduce flow when lines are not in

QUANTITY REDUCED - 18,300 tons of hazardous waste water.

CAPITAL COST - $20,000

LA
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PAYBACK PERIOD / ROI - Four months

YEAR WHEN IMPLEMENTED / COMPLETED - August 1992

OTHER ACCOMPLISHMENTS

IBM has continued to work on pollution prevention for the computer disk texturing process since
the last SB 14 report was written in 1994. During 1995, an additional 12 tons of generated
hazardous waste was reduced due to the continued phase out of the mechanical @gs& texturing
process. By 1996, mechanical texturing was discontinued with all disk production using a new
laser texturing process. This new texturing process associated with the conversion of 2.5" disks
from aluminum substrate to glass has contributed to the overall substantial hazardous waste
reductions that have occurred at IBM during the 90’s. The conversion from aluminum to géa‘e%
disk substrates alone accounted for a reduction of almost 90 tons of hazardous waste generated in
addition to the elimination of 39,340 tons (9,440,000 gallons) of hazardous waste water. ‘(}vf=ra |
pollution prevention activities at IBM, from January 1991 through December 1996, have resulted
in the elimination of 3,240 tons of non-aqueous hazardous waste generated as well as the elimi-
nation of 258,000 tons (62,000,000 gallons) of hazardous waste water.

The new disk texturing process and the substitution of aluminum for glass disk substrate is
described below.

L
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DESCRIPTION

nent achieved is the elimination of chemical processes for plat-
ing, polishing and texturing nickel phosphorus (NiP) layers on aluminum magnetic recording
disks. This provides a major reduction in chemical waste discharged, as each of these processes
are chemically intensive. Moreover, this is a source elimination of nickel, a heavy metal listed
and monitored by the U.S. EPA as a specific ecological risk.

The environmental accomplishr

Until 1995, all IBM thin film magnetic disks and nearly all disks produced within the industry
were based on aluminum substrates coated with a layer of NiP. The NiP layer promotes adhesion,
educes corrosion, and allows the substrate surface to be polished to the surface finish required
or disk drive applications. Today, all of IBM’s 2.5" disks employ a glas te which does
not incorporate a NiP layer, nor does it substitute an alternative ghu"lfigi process. Thus, the
heavy metal, nickel, is completely eliminated in the 2.5" disk process. By comparison, when
aluminum substrates with NiP layers are employed, capture and abatement of nickel is requirec
at the plating process step, and at both the polishing and texturing process steps. In these later
processes, abrasive slurries are used to change the surface finish 0% the NiP layer, and the slurry
waste discharged includes NiP debris as a solid and ionic nickel in solution.

T
fi

By eliminating the NiP layer entirely, three process sources of nickel discharge are eliminated

within IBM, and the finished disk is also made more readily recyclable. Finished disks and scrap

disks made from aluminum substrates with NiP layers are recycled for aluminum content, but the

recycling process is specialized because of the presence of NiP. Currently, only one recycler in

the U.S. accepts aluminum disk rejects. By contrast, finished glass disks and rejects are recy-
clable as ordinary glass.

The innovative nature of the accomplishment is in the vacuum process used to texture the glass
substrate. Glass substrates have been available for many years, but only in the last few years have
glass disks been used in disk drive products. One reason glass was not used previously is cost;
glass substrates are more expensive than aluminum substrates. This is less so today than previ-
ously, but cost is still a factor and is the reason zm IBM continues to use aluminum substrates
for 3.5" disks. For 2.5" disk drive applications, glass substrates provide a performance advantage
(shock resistance) which aluminum substrates cannot match. However, glass substrates, like
aluminum substrates, must be textured for most disk drive applications, and herein lines the
innovation. The mechanical abrasive processes used to texture aluminum substrates are unsuit-
able for glass. Chemical processes for texturing glass have bean developed outside of IBM, but
substrates and disks produced from this approach have not been acceptable for IBM standards.

The innovative texture process developed and implemented by IBM 1s a vacuum sputtering
deposition of an aluminum-based layer. The process generates no L%ﬁmng waste discharge and
the resulting disk product can be recycled as ordinary glass. In addition, the product has perfor-
mance advantages. Our process is proprietary, and patent rights have been applied for. In 1997,
IBM’s 20 million glass disk production will represent 40 percent of glass disk usage in the
industry.
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ENVIRONMENTAL BENEFITS

By “C?%zza ng mechanical textured aluminum disks with vacuum textured glass disks for all 2.5
ucts, the San Jose plant site effected a much needed reduction in the amount of nickel
iF ‘;u: in waste Cisiiiﬁﬁg §s i «;xmai is%«*% siaaclim

rge iiiifa:zx :

are a c?;%%sf@ issue in f%&gm {Ezzz‘:'

“mechanical disk texture s;% this ?mgs ion. ?E‘;is

f
of good corporate citizenship has §?Cs‘j

‘%@;}E séaé §”¥j both the ii}’
result of this is that IBM has gained a reduction in environmental o
The IBM disk process and product described ?‘;u are imdustry iz:z,ﬁ
delivered to the customer and in environmental awareness.
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California’s petroleum industry ites” largest hazardous waste genera-
tors. As such, it deserves a spec ;zé f{};f, . E%‘s 53% 1997 SC completed its latest detatle
review of this industry’s source reduction efforts. For a discussion beyond the scope of this
report, see DTSC’s fs:jyg}ﬁ nu 36. The following section summarizes the results of DTSC’s
second assessment of the California petroleum industry source reduction planning efforts. These
efforts are mandated by the California Hazardous W aste Source Reduction and M anagement
Review Act of 1989 (the Actor SB 1@; The petroleum mdustry was previously evaluated follow-
ing its response to the initial 1990-1994 source reduction planning cycle under the Act. Duris
the review, DTSC examined a total (sf ighteen sets of ;}sm;iamza industry 1991 source reduction
planning documents and released the first “Assessment of The Petroleum Industry Facility
Planning Efforts” in December 1993. The data and subsequent analysis from this assessment are
pizsgﬂw in this chapter separately from the waste generation data and analysis for the previ-
ously discussed facilities.

e
—I:‘

This second petroleum assessment is based upon a review of 1995 documents prepared by

our facilities. Many of the eighteen facilities participating in the initial 1991 industry
review are among the twenty-four 1995 documents reviewed. The source reduction documents
prepared under the Act include information on the sources and types of hazardous waste gener-
ated and describe the source reduction steps %;zkszé to reduce the quantities or hazardous charac-

teristics of generated waste. These documents also provide information on the progress made by
Vi mentation of ’Qi eviously selected source reduction measures in 1991, and 2) an

tion achieved throug 1991-1995

ycling and treatment actions taken during the peri

1994, the fargest hazardous waste streams generated by the petroleum industry were:
1 I.&mgﬁesgs aqueous waste streams entering the onsite waste water treatment plant; 2) oil/water
separator sludge; 3) tank bottom waste; and 4) spent catalyst waste. The “second as sment”
report provides a comparison of 1990 versus 1994 waste generation and reduction data and
discussion of hazardous waste streams and waste reduction measures. DTSC’s second focus on
petroleum industry documents provides an excellent opportunity to track waste reduction
progress of California’s largest hazardous waste generating industry. The Department’s first
focus in 1993 was based on the review of eighteen sets of 1991 source reduction documents. This
review enabled the Department to project that the petroleum industry as a whole would reduce 20
percent of its hazardous waste by implementing more than 80 source reduction measures {iugi;@g
the 1990-1994 SB 14 planning z’:’ygic Actual data from the twenty-four ﬁcagiszizm participating in
the second review based on 1995 Performance Reports, the petroleum v indicates a 32
percent reduction of hazardous waste generation during the 1990-1994 gasréoéi. This amounted to
more than 61,000 tons annually. The above data reflect all hazardous wastes except aqueous
hazardous waste treated in the onsite aqueous waste treatment plants. Aqueous hazardous waste
quantity data are provided separately in this summary.

With current hazardous waste disposal costs for petroleum waste ranging from $
ton, these reductions are estimated to have saved the petroleum industry $7.6 t0 §
annually. Based on our review of the latest documents (1995) produced under the éa{ DTSC
projects that the industry will ;“ﬁ@!amwz 122 measures during the 1994-1998 SB 14 planning
cycle. Based on this review of zhg ‘1%}‘ g} e}féé‘}%”%g efforts, it is projected that the industr ry non
aqueous hazardous waste wdditional 31 percent (equivalent to more than
53,500 tons annually over the 61, %{}5} to zx,dﬁéa >d over the first 1990-1994 planning cycle) of
hazardous waste reduction over the next several years. If fully achieved, this reduction will result
in a total annual savings of $6.7 to $40.1 million.

125 t0 $750 per
5.7 million
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This report’s findings are summarized in Table | and Table 2. The following discussion focuses
on the findings displayed in each table

Non Agueous Waste Reduction Results 1990 versus 1994:

This is the second source reduction assessment report for the petroleum industry. During the first
e, this indusiry - comprised of twenty-four sites - gen zu% more than ai}zi}{}{é tons of SB 14
able non aqueous hazardous waste. These guantities are based on 1990 calendar year data
determined from a review of the industry’s 1995 Waste Management Performance Reports.
Observed individual non aqueous waste quantities ranged from 38 to 49,000 tons annually.
During the 1994 calendar year (second cycle) i’%}e industry generated approximately 169,000 tons
of SB 14 applicable non aqueous hazardous waste. This %i’éf{)]‘fé@;{iiééﬁ was obtained from the 1995
Source Reduction Plans representing the mdu}%a y's twenty-four sites affected by SB 14. Four out
of the twenty-four sites increased their hazardous waste generation ranging from 28 to 283 tons
(5 to 131 percent) from the 1990 calendar year to the 1994 calendar year. Unocal San Francisco
attributed the incre: ation to an increase in the quantity of crude distillation; a
normalization of data by production indicates that Unocal actually reduced its waste per unit of
product.

se in waste ge

The comparison does not include the Chevron El Segundo site (among three other sites) becau

Chevron only reported waste disposal quantities for 1990 as opposed to waste generated quanti-
ties. The amount of disposal of major waste streams for this site decreased by approximately 45

percent from 1990 to 1994,

In 1995, that portion of the petroleum industry affected by SB 14 projected its ultimate hazard-

ous waste reduction to be 32 percent of that quantity generated by this indus iz‘s; in 1990, This

reduction quantity will amount to more than 60,000 tons annually. Thes
fude aqueous hazardc

mates do not in-

s€e
Ci § wastes treated onsife in waste water treatment ?'Ei ants.
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Hazardous waste generation during 1994 ranged individually from 66 tons to 41,000 tons, with
an average generation of approximately 7,0(

i?a g ’afz;: ’?%’s@ verage hazardous waste reduc-
tion goal is 31 percent per site and accounts for a total of ,200 tons for each of the
twenty-four SB 14 sites annually.

Eighteen out of the twenty-four sites reported their hazardous waste reduction goals ranged from
1 to 100 percent 2%&’1%0i§§§1!1§ from 7 to 17,000 tons for the next four years beginning in 1995,
?('E%’iﬁ?‘%i}% (Ezg was 1n ﬁ?@f‘: gsm ess of dismantling its };%aési rior io selling it overseas; therefore this

= i

Twenty-four of the California petroleum sites collectively generated more than 169 {}'i tons of
non aqueous, SB 14 applicable hazardous was
facilities in é%cié Plans, we project the industry
reducing ag}gﬁg‘oxiaw” y 3

5

amo th

nfing to more than

d iﬁ‘s these
vely is capab E wnémozés% of
percent of its present non aqueous haﬁfd%g% waste generation

000 tons annually during 1994-1998 and

I
3,

bevond.

L
o




CAL RESOURCES/SHELL
WESTERN), Bakersfield

CHEVRON, Richmond 7.3854 6,967 333 5
CHEVRON, Bakersfield 3,152 2,577 575 18
CHEVRON, El Segundo 7.467¢ 34 5649 N/A N/A

EXXON, Benicia

GATX TANK STORAGE, Carson

HUNTWAY, Benicia/Wilmington

MOBIL, Torrance

PACIFIC REFINERY, Hercules

PARAMOUNT PETROLEUM,
Paramount

868

POWERINE OIL, Santa Fe Springs

970

SHELL, Carson

N/A

SHELL, Martinez

24,490

TEXACO (Area 1&12), Bakersfield

6,968

TEXACO { Area 33, Bakershield

38

Y

66

TEXACO, Wilmington

28,015

16,100

TOSCO, Martinez

2,539

2,015

ULTRAMAR, INC., Wilmington

1,660

UNOCAL, Santa Maria

1,563

LIS N

UNGOCAL, Carson

9,290

UNOCAL, Wilmington

22,130

18,600

UNOCAL, San Francisco

6,083

WITCO CORP. OILDALE
REFINERY, Oildale

610

TOTAL

192,295 @

1

i

1,408 7

61,084

Wil
N



' The waste data in Table | ?S?“fﬁ‘lﬁﬁ‘i‘; only non aqueous, SB 14 applicable, hazardous waste
generated as reported in each site’s SB 14 Hazardous Waste Performance Report. Non aque-
ous waste for SB 14 applicable hazardous waste can be defi }€3§ as: “the hazardous waste

aste water treatment unit.”

stream which 1s not processed 1 a s

" Hazardous Waste “disposed” quantity. Not included in the Total. Disposed quantities {major
waste streams] for 1990 and 1994 are 7,476 and 3,880 tons respectively.

Since the ?2?95} quantity is é%%po&cc vs. 1994 quantity is generated the “Amount Reduce
{Tonsy” and “Amount Reduced (%) can not be determined.

>

Y GATX mentioned that it was not captured during 1990 due to lower threshold SB 14 appli-

cable hazardous waste generation quantity. Therefore its baseline and reporting years are same
e, 1994, Hence “Amount Reduced {Tons) and Amount Reduced (%) are not determined.

Revised figure - In 1990 the hazardous waste generation quantity was erroneously reported.

' The Shell Carson plant is the result of a significant 1 adziugea in overall facility size and
operation of what formerly was the Wil Emaﬁoa Manut omplex. In December 1991 a
portion of the refinery was sold. The refinery wrote ihc r first SB 14 documents in 1994,
Therefore the *@axcim“ and reporting years are same i.e., 1994. Hence “Amount Reduced
{Tons)” and “Amount Reduced (%) are not determined.

Y

7 The 1994 total does not inciude the GATX quantity (3, (f‘%é» ;g;m @cai&%e 1990 data are not
- . ,
H

34,569 tons).

available. The total also does not include Chevron El v {

Amounts noted in { 3 indicate an increase in hazardous waste @?QEEQ’{&?E{}EL

N/A = Not Applicable
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'nlike non agueous hazardous waste, aqueous hazardous waste quant
i

990 and ii}i}i s not applicable. For the initial documents pre
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I no (11 mx&ax& streams
now included in %w current 1995 documents. SB
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in their source &;uso@ evaluation which
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waste streams.
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] along with appropriate waste reduction mformatio

n 1994
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The applicable SB 14/5 % 1133 individual x‘iizs aqu
ranges from 620 tons to 7.2 m}% 101 £
stream processed in a waste water tr ! rges to a publicly owned treatment
works or maﬁu a National Ea%ée;a E\Ez%ﬁ}i;““ ~limination "s"“«icé“ﬁf DE

i il Water iibﬁimzm Control Act, as 1**1i‘§z§z,u fﬂ? S.C. Sec
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I
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2 source reduction measures,

hazardous aqueous wast
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percent (9,
specific
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3 cimately 2.0 percent or
0.34 million tons annually of he mi%éj{}w iqueous waste during 1994

and beyond.

St

The petroleum industry generated a tota 15,
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In general, DTSC felt that most participating facilities did an adequate job in preparing their SB
14 documents. There were however, two aspects of the documents that should have generally
recetved closer attention. Hazardous aqueous waste streams that were treated onsite prior to
dis*‘%ogai in the local POTW were not always or consistently identified in the SB 14 documents as
aste streams that required evaluation for potential source reduction measures. Some facilities
even stated that the only waste streams identified for listing waste generation totals and for

evaluation were those manifested offsite. This of course would eliminate any non-aqueous and
aqueous hazardous waste streams treated onsite. When determining SB 14 applicability, all waste
streams that are hazardous at the point of generation must be included.

The second notable factor is the general need for facilities to careful i} prepare their SB 14
documents and making gb; effort to verify the accuracy of included information. An attempt was
made to contact all facilities whose SB 14 information was used in the abstracts listed in this
assessment. The information from these abstracts was gleaned directly §E‘>§>!§ ikgs submitted SB 14
documents. These companies were %E}“ contacted and given an opportunity to review the w i*ﬂ;
generation data and other narrative information before publishing. The overwhelming majority o
facilities chose to rewrite the narration sfi@f@i vise the data as it was presented in these report
abstracts. Since many factors may affect waste ;gi‘zc?da&?ﬁ information and source reduction
neasure implementation itis important to ensure the accuracy of information in one’s source
reduction documents. In addition, companies must revise source reduction information when
changes occur at their facility due to changes in business or other factors. Information in one’s
SB 14 documents is available to the public and made be used and published without prior consul-
tation with the facility. Care must be taken to ensure that the information presented in the docu-
ments is as complete, accurate and carefully prepared as possible.

The source reduction and waste minimization accomplishments achieved by the participating

facilities during the periodof 1990 to 1994 was possible for a variety of reasons.

!

Source Reduction - Many facilities successfully identified and implemented source reduction

reasures that directly resulted in decreases in the generation of hazardous waste. These mea-
sures included operational changes, administrative changes and input changes. Some of the most
dramatic decreases were achieved by changing fundamental production processes and operations.
Most facilities were able © implement some type of administrative measures to help decrease
hazardous waste generation. Many facilities did state that specific reductions in hazardous waste
generation were difficult to correlate to individually implemented source reduction measures.
This was due 1o changes i business activity that also had significant effects on hazardous waste
generation.

Recycling - Almost all the reporting facilities recycled some portion of their generated hazardous
waste. Some of the most «ugccxs?ai ere those that had implemented onsite recycling that would
allow for the reintroduction of the égazﬁeé waste stream back into the same process. The remain-
der of the facilities conducted offsite recycling with the treated waste stream returned for reuse

o

back into the process or reused at another facility.

During 1990, seventeen of the facilities with usable data, stated that they had recycled almost
S./“,ﬁi?{}(} tons of hazardous waste both on and offsite. In 1994, despite a decrease of over 300,000

64




A

tons of hazardous waste generated, these same facilities managed to recycle more than 204,000
tons.

Hazardous waste generation - Total hazardous waste

tors reporting facilities dropped ent from approximately 1,630,000 tons down to
1,300,000 tons when comparing 1990 to 1994 data. H
ies decreased by approximately 19 perces

generation for California’s largest genera-

rdous aqueous waste generation for the
tfrom 1,540,000 tons to 1,250,000 tons

T
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