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Dear Mike:

RE: SOCIO-ECONOMIC STUDY TO ASSESS THE CANADIAN METAL FINISHING
INDUSTRY . '

We are pleased to present three copies (two -bound, one unbound) of our Final Report assessing the
socio-economic characteristics of the Canadian metal finishing industry (Contract KA-168-3-7024).

The sfudy presented considerable challenges, given the scarcity of socio-economic data on the MFI.
The many metal finishers and suppliers that responded to our questionnaire and consented to be

interviewed deserve special mention. Their help in filling the many gaps in traditional information .
sources was much appreclated

Future analysis of strategic opuons will also be challenging. The MFI is unlike most other sectors -
being studied by Environment Canada. Any strategic options assessment will have to consider 7
industry characteristics such as: the very large number of metal finishing operations; the small size of
most operations; and the considerable diversity within the industry regarding markets, processes and

financial performance. Innovative strateglc options and analyncal methods wnll undoubtedly be -
needed.

We wish you well and thank you for ther_opportunity to participate in this exciting work.
Smcerely

/i

Ken Watson -
Director, Envxronment-Economy
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Execuﬁvo Summary

. Backgronnd

1. ‘The Federal Green Plan identified for urgent action toxic Pnonty Substancw released from
.. the metal finishing industry (MFI). Releases from the MFI have been found to contain
cadmmm,mckelchrommm.ludandothersubstam ' :

2 This study provxdw background socio-economic mfonnanon on the MFTI that will be useful in

evaluating strategic options to reduce toxic releases from the MFI and, 1f necessary, preparing
a Regulatory Impact Analysis Statement. :

’ 3 Thxs report summarizes information obtamed from: mtémews with 35 metal finishers and

metal finishing suppliers; 85 responses toa questionnaire sent to 650 companies; and a review
of existing pertmem studies. . ’

Industry Overview

4. In this study, the metal finishing industry is defined as all plants that utilize the follow -

. operations: mechanical deburring/sandblasting; hot dip galvanizing; electroplating; electroless
plating; electrocleaning; anodizing; alkaline cleaning; acid pickling; acid bright dipping;.
stripping electrodeposits; etching; chemical conversion coating; electropolishing; and

' electronic-component operations. Plastic coating and painting are excluded from the ‘study.

5. The Canadian MFI generates sales of approxunately $800 tmlhon, representmg about 0 2% of
*. total manufacturing shxpmems

6. About 600 Canadian firms are classed as metal ﬁmshmg operatlons About 60% of these

firms are located in Ontario. Quebec, British Columbia and Alberta account for 15%, 11%
and 8% of the remaining metal finishing firms.

7. About 75% of metal finishing operations are job shops — that is, firms that'do not own the
products being finished but are contracted by other manufacturing firms to provide metal
finishing services. "The remaining 25% are captive shops — metal finishing operatxons that are
owned by and integrated into firms producmg the products.

8. The ratio of job shops to captive shops has risen during the past 10 years. This trend is due
to four factors: the relative operating costs of captive shops to job shops has increased; the
- quality of finishes available from job shops has increased; costs of complying with :
increasingly stringent environmental standards were unjustified for some captive shops; h:gher
environmental liability risks associated with metal finishing operatlons have made firms .
reluctant to install captive metal finishing operanons
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Executiée‘ Summary -
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- 16.

17.

Half of the metal ﬁmshmg operations employ less than 20 workers. Only 20% of metal -
ﬁmshmg operations employ more than 49 people

The MFI employs about 8,000 people, represennng 0. 5% oftotal employment in
manufactunng industries. - -

Entry into the metal finishing industry can be difficult due to: creditors” reluctance to loan

money to firms with high environmental risks; the need to meet higher quality standards; and

the cost and time involved in obtaxmng certificates of approval from environmental

authorities.

The most sighiﬁcant barrier to exit is the cost of cleaning contaminated sites.

Metal ﬁnishing'technolo'gles are relatively mature. Although refinements and aumméiion are

- orf-going, little change in basic processes and equipment has occurred in the last 10 years. .

The most sxgmﬁcant change over the last 20 years has. been the mtroductlon of waste -
treatment systems. .

The quality of finishing provided is a key‘characteristic that divides metal finishers. ISO
9000 is becoming xncreasmgly unportant to obtain and maintain clients dcmandmg high
quality.

Almost all interaction between the MFI and governments have related to environmental
concerns. Many technology demonstration/transfer projects and pollution prevention studies
have been conducted with govcmmem assistance.

" There are less than 25 metal finishing suppliers in Canada. These supplxers include: the

largest mining companies selling metals; integrated metal finishing suppliers selling various
equipment and commodity and proprietary chemicals; and small suppliers serving niche
chemical or equipment markets.

Between 1988 and 1993, metal ﬁnishing suppliers report a decline in sales of 33% due to the
recession and low demand from metal finishers. Declining demand has resulted ina
sxgmf cant consolidation of metal finishing suppliers.

Metal Finishing Markets

-18.

By far the most important factor affecting demand for metal finishing services is demand for

the finished products. Trends away from metal finishing towards alternative finishes has a
relatively small, long-term effect. '

APOGEE 4\ : o ' PAGE ii




Executive Summary

- 19,
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21.

22.

23.

- The maJor metal finishing markets are: automotive parts (25% ofMFl sales). steel strip mills

(11%); wire goods (10%); electrical appliances (9%); and hardware (8%). Meta! finishing is
‘also used in the furniture, engmeandwornpans electrical equipment, pole hardware and -
heavy steel, electronics, printed circuit boards, plumbing fixtures, mllxtary, aerospace,
constmetlon, hollowware and flatware, Jewellery industries. .

Although metal finishing markets are diverse, three industries are the main driving force
behind well over half of the demand for metal finishing services. These mdustnes are the :
“auto, construction and housing sectors.

Different markets demand different levels of finish quality. lndustries that demand :
particularly high quality include auto parts, military, aerospace and printed circuit boards.
Industries that do not demand as high quality include furniture and wire goods.

Markets predominated by job shopa are hardware (nuts, bolts and serews),‘ plumbing (below
sink), wire goods, furniture, engine and worn parts, and electrical equipment. Markets

predominated by captive shops are: steel strip, electrical appliances, printed circuit boards
aerospace and hollowware and flatware.

Competmon for jobs on the lower end of the qnahty scale is lmeme, resultmg in low rates: of
return on sales for these jobs. »

Fmanclal Performance and Vulnerability

24.

- 25.

26.

27.

There is much uncertamty regarding financial performance in the MFI, since the MFI is

~ predominately small, privately-owned companies.

" "Best estimates” of average financial performance were developed, largely based on 25

responses to the questionnaire, financial databases and a previous Environment Canada report.
Estimates are provided for large job plating shops (sales of over $5 million), medium-sized
job plating shops (sales between $2 million and $5 million) and small job plating shops (sales

.. under $2 million). Return on sales and return on assets are generally lower for smaller shops.

Metal finishers identify the following factors as being most important to their financial
performance: the ability to meet quality control reqmremems. long-term decline in their
customers’ activities; wage rates and benefits; increasing material costs; the ability to raise
investment capital; and environmental regulations. '

Trade barners interest rates and labour problems pose few problems for the ﬁnancxal
performanee of most metal ﬁmshers
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Executive Summary

- 28..

29.

Financial vulnerability varies among ﬁrms serving the same markets and/or in tbe same size
range. However, as a general rule metal finishers serving low-quahty/low-rcmm markets and
not generating hlgh volumes of sales are most financially vulnerable. -

' Metal ﬁmshcrs are facmg increasing difficulty obta.lmng credtt due to the pereelved :
~ environmental risks of loaning to metal finishers.  Therefore, metal finishers that do not have

-access to other sources of financing (retaxned earnings and equxty infusions) are financially
vulnerable

'I‘rends in Metal Finishmg Processes and Substancw

30.

31.

32.

33,

34.

Apart from the uncertam impact of non-metal coatings, zinc plating and electroless ‘nickel are

increasing significantly. ' Reductions in cyanide and cadmium use have occurred in the U.S.,
driven at least in part by environmental concerns.

Material Réco'very and Récycling Practices

Evaporation, ion exchange and electrolytic recovery are the most common material

recovery/recycling systems used. Respectively, these systems are used by 41 % 20% and
13% of the questionnaire respondents.

Two-thxrds of metal finishers cite cost constraints as the most important barrier to further
material recovery and recycling. Lack of markets for recoverable materials, space constraints
in plants, lack of technical knowledge and government regulations are other important
barriers. Regulatory barriers include the requirement that smaller metal finishers wishing to.

pool wastes before shipment to metal refiners must have their wastes collected by a registered
hazardous waste receiver.

: Foreign Environmental Regulations

Information on environmental regulations affecting metal funshmg operatxons in the United
States Mexico, Hong Kong and Singapore are provided.

. Comparisons of effluent limits across countries are difficult. Nonetheless, it appears that: the

most stringent sewer use effluent limits in Canada are comparable to the most stringent limits
in all the countries surveyed; the least stringent sewer effluent limits in Canada are often less
stringent than limits in other countries; and Canada’s Federal Metal Finishing Liquid Effluent
Guidelines tend to fall between the most and least stringent sewer use efﬂuent limits imposed -

by Canadian mumcxpal governments.
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-1.0 Background and Purpose

Background

~ Canada’s Green Plan xdentxﬁes for urgent aeuon toxic Pnorlty Substances bemg released from several

industries. The Plan calls for a Strategic Options Report to be released by 1994 for each identified

industry. These Strategic Options Reports will assess the full speelmm of measures avmlable to achxeve-
reductions i in toxic releases to the environment.

The metal ﬁmshmg mdustxy (MFI) is one of the sectors identified by the Green Plan for urgent action.
Releases from the MFI have been found to contain cadmium, nickel, chromium, lead and other substances.

If current research confirms the toxicity of these substances, strateglc optlons to lumt such releases from
ﬂne MFI will be developed and implemented.

For any given environmental concem, Environment Canada is committed to identifying the most cost
effective policies of achieving Canada’s environmental goals. This process includes preparing background

~ industry profile, using background profiles to assess the full range of strategic opt:ons avaxlable to aclueve
our goals, and consulting with stakeholders .

Purpose -

-'Tl'xe purpose of the proposed study is to pépare a Background Socio-Economic Study of the MFI. In

conjunction thh the Technologmal Background Report, the Background Socno—Economxc Study will
provnde ‘

an understandmg of the state of the MFI;

) 'mformatnon that wxll be useful in preparing a Stmteglc Options Report that encompasses
‘the full range of environmental protection approaches; and

information that will be useful in preparing, if necessary a Regulatory Impact Analysns
Statement. ‘
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2.0 Methodology

Few sources of socio-economic information on the Canadian metal finishing mdustry exist. The industry

has rarely been the subject of economic analysis. Furthermore, the meml ﬁmshmg mdustry has many
~ characteristics that lunder data/information collectxon

> ﬁne metal ﬁmshmg industry is dommated by small, private firms that are not covered well |

by public data sources;

» the range of firms ofmteresttoﬂnssmdymnot well mpmcntedbymy mdustnal
classification used by Statistics Canada; and

> . some end-product manufacturers have "captlve",metal' ﬁn}ishinvg operations within their :

plants that are difficult to identify.

These difficulties necessitated using a multiple research approach. Each section of the report opens with
a description of the specific information sources used in completmg the section. Here we describe the
three most important information sources.

: :Company Interviewo

Apogee Research conducted confidential interviews with atotal of 35 companies associated with the metal

finishing industry. Twenty-three of these companies were metal finishers from a cross-section of
provinces and specializing in the full spectrum of markets for metal finishing services. Metal finishers
were questioned on a wide range of topics, including:

> oonditions and trends in their mojor market;

» fact‘ors affecting competit%veness; ‘

> location of major foreign competitors;

.> | material recovery and recycling practices; and- ,

> sales, employment, investment and financial performance.

Although metal finishers willingly discussed most topics, many companiés refused to provide confidential
information, particularly financial performance ratios.

An additional 12 metal fi mshmg suppliers were mtemewed regardmg markets for metal finishing
chemicals, metals and equipment. These companies account for the bulk of the Canadian market for metal
finishing supplies. Each company was asked to describe various aspects or their business including: types

APOGEE A\ : : o o " PAGE2




20 Methodology

" of products sold to metal finishers; the size of their markets; portion of sales accounted for by the metal

finishing industry; degree of competition in their markets; trade; factors affecting their competltnveness,

pmﬁtabxhty; telatxonshlps with metal finishers with mpeet to the detmmnatlon of pnm and passmg on
cost increases. : ' '

'Questlonnalre S o :

Approxnmately 650 questlonnaxres were mmled to companies identified as being metal finishers. Company
~ names and addresses were identified through a number of sources, including: Waste and Chemicals
. Division, Alberta Environment; Air Quality and Source Contro! Department, Greater Vancouver Regional

Dnstnct, the Montreal Urban Community; Environment Canada, and - CHZM Hill (1994). The

questionnaire ; and cover letter is provided in Appendlx A.

Questlonnanre responses are summarized in Exhibit 2.1. Seventy-elght of the questnonnalres mmled did

not reach metal finishers because companies had gone out of business or moved, mailing addresses were

incorrect, of the companies did not perform metal finishing processes. The remaining 572 questionnaires
yielded 93 responses, for a response rate of 16%.

. APOGEE A\
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‘20 ° Methodology

_ 'Exhibit 2.1 '
Summary of Questionnaire Response | '1
j Number of Number of Questionnaim I
Questionnaires as a % of Questionnaires . |
| | | ) ] Mailed |
; Questionnaires Mailed . | 650 I 100% |
i Questionnaires Completed I - _ ' -
Retumed By Mail n 11%
Completed During Telephone 14 - 2%
Interviews - : 8 1%
Do Not Use Substances of Concern _ o ' - .
93 , 14%
Total '
| Questionnaires Returned Uncompleted )
Retumed to Sender (unopened) 59 9%
Not Metal Finishers . ' 14 , 2%
Blank : : 3 <1%
No Longer In Business . 2 <1% .
Total 78 o 12%

The major reasons for this low response rate are likely the following.

>

>

As per the ob_)ectlves of the study, the questlonnalre requested economic and financial

information that is usually conﬁdentxal

The questnonnalre was clearly linked to an environmental pohcy initiative. Rather than
interpret the questionnaire as an opportunity to present their views, many metal finishers

may have been reluctant to cooperate thh a pohcy initiative that seems inevitable or
"non-influenceable.”

The recession has hit metal finishers pamcularly hard "In such times, questionnaire
response rates tend to suffer.

Our questionnaire followed several other recent questlonnanres of metal finishers. We
may have exceeded the tolerance level of the mdustry

APOGEE A\
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20

' Methodology

Nonetheless, the responses received were helpful in assessmg many of the socno-eeonomlc issues dxseussed '

in the report.

Other lnformatlon Soureec

Although socio-economic information on the metal ﬁmshmg mdustry is scarce, several studies provnded

useful information on other aspects of the industry. These are referenced throughout the smdy and listed
in Appendix B. The most valuable studies included:

 > 

 CH2M Hill (1994) "Background Document on. the Reduction of Potentxally Toxic
" . Discharges from the Canadlan Metal leshlng Industry" Prepared for Environment

Canada;

: Environment Canada (1987) Overview of the Co'nadtan Surface Finishing Industry: Status

of the Industry and Measures for Pollution Control Ottawa: Environment Canada, EPS

2/SF/1;

Monenco (1992) "Waste Management Practices of the Alberta Chemical -and

Electrochemical Plating Industxy Prepared for Alberta Envmomnent, Industrial Wastes
Branch and

. Proctor & Redfern (1991) MetaI F 1mshmg Survey for Ontano Toronto Ontario Mlmstry

of the Environment, Waste Management Branch.

" APOGEE A\
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3.0 Overview of the Metal Finishing Industry

Information Sources

The information presented in this section was obtafned from the following major sources:

>

>

0

(i)

.exnstmg studm, most importantly CH2M Hxll (1994), Pmctor & Redfern (1991),
Monenco (1992) and Envmnment Canada (1987), A

pubhshed and unpubhshed data from Statxstm Canada;

industry assocnatnons, most unportantly the Canadian Assocnanon of Metal Finishers, the

'Canadian Metal Finishing Suppliers Association and the Canadian Mining Association;

responses to our questionnaire; and

. interviews with 35 metal finishers and metal ﬁhishing suppliers..

Sales of the Metal Fimshmg Industry

Total sales of the metal fmxshmg mdustry are estxmated to be approxxmately $800 million. This is based .
' on an assumption that sales of $100,000 are generated for each worker.

Metal fmishing sales represent about 0.2% of tota! shipments by the manufacturing sector."

Number of Metal Finishing Firms

There are approximately 600 firms in Canada engaging in metal finishing processes. The number of firms
has decreased over the past decade from an estimated 644 in 1983. Industry representatives indicate that
few new metal finishing operations are currently being established. Industry representatives attribute this
decline in the number of firms and lack of new entrants to five major factors.

The recession which began in 1990 decreased the sales and profits that metal finishing
firms were able to generate, resulting in some plant closures.

There has been ‘an increase in the use of job shops (discussed in more detail below).
There are now instances of one or two job shops contracted to do metal finishing work
that was once completed in-house by several manufacturing companies.

1

H

Total manufacturing shipments in 1993 were just over $307 billion, as reported in Statistics
Canada (1994) Canadian Economic Observer (March): Table 20. Publication No. 11-010.

APOGEE A\
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30  Overview of the Metal .Finishing' Tndustry

- (iif) Some small firms could not aﬁ‘ord additional costs associated with complymg with more
' stnngent cnvnronmental mgulatlons and were closed.

Gv) Lenders reluctance to extend credit to metal finishers due to envu'onmental liability risks.

(v) . After the Canada-U S. Free Trade Agmement came into effect, some U.S. eompames

closed their captive metal finishing operations in Canada and relned on captive shops in
their U.S. plants for their metal finishing needs. ‘

Geographic Dlstnbuhon of the lndnstry

™~

Metal finishing firms typ:cally locate very close to thelr markets. The dnstnbutnon of metal ﬁmshmg fims
reflects the concentration of manufacturing industries in Canada. '

Exhibit 3 1 presents estimates of the distribution of metal finishing firms by provmce These ﬁgures show
that Ontario and Quebec account for three-quarters of all metal finishers. British Columbia and Alberta

contain approxlmately 20% ‘of the remaining firms. A small number of firms are scattered in the other
provinces. .

Some of the apparent changes in distribution over time are a result'of better data becoming available. For

example, increased efforts to identify metal finishers in Quebec, Ontario and Mamtoba likely account for
part of their increased share of firms from 1973 to 1983/1984
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e

30 Overview of the Metal Finishing Industry .

. Exlnblt 3.1 '
Reglonal Distribution of Csnadlan Metal Fmishers

Province

Newfoundland .00 - 0.0 - 0.0

Prince Edward Island 0.0 00 | - 00

Nova Scotia 09 2.1 C 13

New Brunswick - 03 ' 14 0.8

_* Quebec ' 182 253 152 |

Ontario 66 518 603 |

Manitoba . - 32 62 23 - |

Saskatchewan 0.6 02 08 ”

Alberta » 4.4 | 16 83

British Columbia 88 s | 108

CANADA 100.0 100.0 100.0 ]|

TOTAL FIRMS " ma 644 | 60 |
Sources: }Elng\;;?nment Canada (1975), Environment Canada (1987) and CH2M Hill
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‘3.0 - Overview of the Metal Finishing Industry

~ Job Shops and Cnptivé Shops

The metal finishing mdustry is typlcally bmken down into Job shops and captive shops, deﬁned as:

| 4 Job Shops " firms that do not own the pmducts being ﬁmshed but are contracted by
‘ ' - . other manufactlmng firms to provide metal ﬁmshmg services; and

> Captxve Shops metal ﬁmshmg operations that are owned by and mtegrated into firms
selling finished products.

While this disfmction holds for most metal finishers, some firms fall somewhere between the two
classifications. For example some metal finishing operanons ére pan of a larger manufacturing facility
but also provide serviees on a contract basis.

About 75% of metal ﬁnishing shops are job 'sh‘ops This marks a shift during the past 10 years from
captive to job shops. For instance, in the early 19805, Jjob shops accounted for only about 40% of metal
ﬁmshmg firms.

i

The increase in the ratio of job shops to captive shops is mainly the result of three factors.

(i)  For many manufacturing operations, the cost to operate a captive shop has become higher
than the cost of contracting the work out to job shops. In some industries, there has also
been a decline in the use of their captive shops because of changing product lines or
increased demand for non-metal finished goods. In- these cases, it becomes more
‘economical to use a job shop than maintain a largely idle captive operatnon

(i) The quahty of finishes now available in many job shops has increased. In the past,
automotive and other industries requiring higher quality finishes were unable to rely on
- the quality of work done by job shops.- Over the past decade, job shops have.increased -
the quality of their finishing to meet the standards of the automotive and some of the
aerospace mdustry

" (iii)  Some companies with captive metal finishing operations have had to meet more stringent
' environmental standards. Closing their captive metal finishing shops and contracting
metal finishing to job shops was one way of reducmg the costs of complymg with more

stnngent envxronmental standards. :

. .{iv)  Some companies may have been dissuaded from installing captive metal finishing
' operations by the potential environmental liabilities of such operations. Also to escape
 liability risks, companies may not report captive metal fmishing operations.

- The trend towards job shops has not occurred in all sﬁbsgctors. Where metal finishing quality standards

are still very high, such as jewellery, there is little movement to using job shops. In other subsectors, such
as hardware and plumbing fixtures, cost savings from consolidation of metal finishing operations has
provided less incentive to-switch to _]Ob shops.
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30  Overview of the Metal Finishing Industry

Firm Size'

Exhibit 3.2 shows the breakdown of metal ﬁmshmg eompames by number of employees Most metal

finishing companies tend to be small to medium-sized. Nearly 30% of metal finishing firms employ

- between 20 and 49 workers. Firms with 10 to 19 employees account for a further 20% of the metal
: ﬁmshmg mdusz Only 20% of metal ﬁmshmg eompames employ more than 49 people.

Exhlblt 3.2
Dlstnbutlon of Firms by Number of Employees’(SIC 3041)

Columns may not add to 100 due to rounding.

Soume. .’ Statlstncs Canada (various years) Mam{facturmg Industrtes of Canada: NatzonaI
: and Provincial Areas Cat. No. 31-203. .

Exhibit 3.3 includes only those companies that are classified in <SIC 3041 - Custom Coating of Metal
Products>. These compames are most hkely to be job. shops. Therefore, captive shops are not reflected

in the above figures.

APOGEE 4\ | ' o PAGE 10

Number of Employees
1-4 ‘ , :
5-9 15.6 179 | 205 17.3 17.7 181 | 156 1
10-19 ‘ 24.0 296 | 226 222 215 | 17.8 19.7
20-49 | 330 | 208 | 244 | 239 | 240 | 269 | 276
50-99 | 106 | 113 102 113 | 122 | 133 158
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30  Overview of the Metal Finlshlng Industry

On average, captive shops tend to be smaller than job shops. For example, in 1983/1984, | _job shops-

employed on average 27.5 workers, whereas captive shops employed on average 12.5 workers
(Envnonment ‘Canada, 1987) o

The quesnonnaue responses obtained for this study indicate that the average number of employoes in jOb
shops has increased to 37. Average employment in captive shops also appears to have increased. - This

is likely due to the fact that larger captive shops can compete against Job shops better than aller captlve
shops can compete agamst jOb shops

Employment
Total Emponees

Itis estlmated that metal ﬁmshmg shops employ a total of about 8 000 workers 'l'lus estimate is derived
as follows -

>  Environment Canada (1987) foundb that in 1983 'approximately 9,500 people were
; employed in 514 metal ﬁmshmg shops (both captive and job);

»  since Environment Canada ( 1987) esnmated that there were 644 metal finishing shops in
1983, total 1983 employment was pro-‘rated to 11,900;

> approximately 20% of the firms included in Environment Canada (1987) are not included
in the MFI under the definition used in this study;

> employment from 1983 to 1988 is assumed to have grown at an annual rate of 5%; and

. :

since 1988, employment is assumed to have fallen 33% in proportion to the decline in
sales of metal finishing supphes (as reported by the CMFSA - see below).?

The metal f inishing mdustry accounts for about 0.5% of employment m Canadian manufacturing
mdustnes .

2 Employment = 9,500 x (644/514) x (1 - 020) X (1 057 x (1 - 0. 3).

" 3 Total employment in Canadxan manufacturing 1ndustnes is taken from Statistics Canada (1994)
‘ Canadian Economic Observer Catalogue No. 11-010, March.
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3.0  Overview of the Metal Finishing Industry

Employees by Gender .

The breakdown of metal ﬁmshmg workers by gender is shown in Exhibit 3.3. Although this breakdown

covers only those firms classified in <SIC 3041 - Custom Coating’ of Metal Products>, the gender o

breakdown trends are pmbably very similar to those of all metal ﬁmshmg ﬁxms

Exhlblt 3.3

Gender Breakdown of Employment i in the Metal Finishing Industry (SI1C
{ 3041) . , .

1975 | 1980 | 1985

' Ratio of Female Employees to Total Employees (%) -

.Productl;on 16.9 17.9 19.9
Administration | 31.8] .355| 327
Total | 189 204| 213
Sources: _Statistics Canada (various years) Manufacturing Industries of Canada: National
' . and Provincial Areas Cat. No 31-203 Unpubhshed data for 1991 provided by
Statistics Canada. _

About 21% of employees in the metal ﬁnishing industry are women. Nearly 40% of administrative
workers are women. These ratios have been fairly constant since 1975.

Wages and SaIarzes

Exhibit 3.4 present average weekly earnings for <SIC 304 - stamped pressed and coated metals industry>,

_ of which metal finishing is one part. These are believed to be representatwe of ¢ earmngs in the metal '

fi mshmg mduslry

APOGEE 4\ PAGE 12
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Average Weekly Earnings in the Metal Finishing Industry (SIC 3041) ,
(Current Dollars)

Exhlblt 3. 4

D | 1975 | 1980 | 1985 | 1988 | 1989 | 1990 | 1991 | 19922 | 1993
All Employees ) . | o ] A ‘ .‘ | A
Incl. Overtime ~ - | 2212 | 3485 | 4838 | s311 | sa66 | s196 | s150 | 6329 | sssa
| ExcLovetime = | na | na | 4575 | so12 | s148 | s499 | ssos | soss | sson
‘Ealai-iedﬁmployees - 2607 | 4052 | ssss | 6256 | 6710 | 6717 | 6944 | 71724 | 7628
(incl. overtime) - : ' ' - . ‘
Employees Paid by the Hour | 2085 | 330.1 | 4589 | 4889 | 4965 | s322 | s213 | sm.6 | s339
(incl. overtime) L , ' '
Notes: 1. . Weekly earnmgs for July of each year.

2, Beginning in 1992, data are based on 1980 SICs. Data for other years are based on 1970 Sle

3. -Prehmmary data.

Source: Statlstncs Canada (various years) Employment Earnings and Hours Cat No. 72-002,
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Between 1985 and 1989, average weekly carnings by all metal finishing workers increased by about 3% |

per year. After an increase of 6% in 1989-1990, average weekly eamnings have declined since then.

- Employees paxd by the hour have bome most of the decline. Caution should be exercised in interpreting
the figures since data for 1992 and 1993 are based on a more recent version of the Standard Industrial
Classxﬁcatlon system than pnevnous yeaxs ' : _ .

Job Classg‘ﬁcation

A typical metal ﬁmshmg operatton mvolves the tasks descn'bed below. In smaller shops, an individual
employee may take on two or" ‘more roles. Employees of larger shops are usually more specialized.

> management;

| administrstive/clerical support;

placement (racking) of products to be platedi

momtormg and dipping of products (hoist operators, monitors of computerized systems),

/

~ lab operation (test baths and maintain chemical balance); and

v VvV v v

quality control (measure effluent concentrations).

Educatzon and T} rammg

The majority of trammg that Canadian metal finishing employees receive is on-the-_;ob training although
some metal finishers complete a course on metal finishing and receive a Certification of Electroplating
Finishing. Forrestal (1987) found that the average education of eqmpment operators in the Canadian metal
finishing industry is at a grade 10 to grade 12 level.

On-the-job training is required for supervisors and operators in -addition to any formal education or
certificates that they may have. Supervisors often require about one year’s worth of on-site experience
and operators are typically trained for 3 to 6 months. Further training may be conducted by equipment
installers when new machinery is acquired. Some companies hire consultants to conduct on-site training
programs with their employees.

The largest formal training program is the American Electroplaters and Surface Finishers Society (AESF)
metal finishing training courses. This program consists of either a 4 day advanced course or a 2 day
introductory course; both advanced and introductory courses are also offered through correspondence. The
courses cover a number of topics related to metal finishing such as: chemistry, hard chrome plating, .
electroplatmg, nickel plating, decorative chromium plating, and gold plating. An additional 4 or 2 day
course is offered in plating of electronic components. The course is available 6 or 7 times per year in
different cities throughout the U.S. and also by correspondence via the headquarters in Orlando, Florida.
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The AESF will also train workers on-site and eustomlze thexr progmm to meet the requuements of any
- individual companies who wish to have their employees take the AESF course at their plant. An optional
Certified Electroplater Finisher (CEF) exam is offered at the end of each course. Typically half the
students taking the course obtain the CEF certificate. The AESF indicated that, on average, 350 to 400
people take the eom'seeachyear, of which up to 30% are Canadians. TheABSFest:matesﬂthO% of
all employees mvolved in metal finishing have completed one of their courses.

In Canada, the AESF eomsewastaughtataseeondmyschoolm'l‘omnto forover40years In 1990, the
program was terminated because the minimum number of students was raised from 15 to 18 and there

~ were insufficient students to meet the new requuement. While the course was taught, there were an

average of 15 graduates per year.

Several years ago, the Ontario govemment proposed requlrements that all operators of wastewater
- treatment facilities must take a general course. ‘A multi-stakeholder committee formed and eventually
recommended that the government certify operators after passing courses specific to different types of

~ wastewater treatment facilities. The Ontario govemment is currently considering this proposal.

Barriers to Entry _ ‘
There are now ﬁve barriers that most strongly affect the entry of ﬂrms in tbe ‘metal finishing industry:

-up costs;
ability to raise invéstment capital;
meeting quality standards and obtaining certification;
obtaining permits from environmental authorities; and
future risks of being held liable for site contamination.

VVVVV

New metal finishing firms are typically established by former employees of other metal finishing firms.

New firms are usually very small and target niche markets. Start-up costs vary depending on the size of
the operation, the quality requxremems of the subsectors it will serve, and the type of shop. Very small
job shops who are not serving subsectors that require high: quality finishes have relatively low costs.

Larger job shops, capt:ve shops or shops that produce high quality finishes face considerably hxgher start-
up costs since they requnre additional space, labour and/or more expensive eqmpment
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Metal finishing firms face substantxal barriers to ﬁnancmg the costs of start-up or expansxon Four major

factors are causmg financial institutions to become mcreasmgly reluctant to anend loans to metal finishing
ﬁrms : . .

(@) - The receht msion' has reduced revénus eamed by the industry as a whdle. Industry
, -consensus indicates that metal finishing firms have been closing at the rate of about 1 per
month for the last.seveml years. This rate appears to be continuing. o

- (@i) - - The costsof complying with mcreasmgly stringent environmental regulations are reducmg
the portion.of revenues metal finishers can devote to loan repayment.’

(iii) Land'and buildings are not attractive as collateral due to the associated risk of -

environmental liabilities. Financial institutions are extremely reluctant to accept land and
buildings as collateral since, in the event of foreclosure, financial mstxtutnons could be
3 held liable for high costs to remediate contaminated sites.® :

@iv) 'Currently, there is a large supply of used eqmpment Resale values are generally low,
' currently about 15% of original costs. Therefore, metal finishing equipment is not
attractive as collateral. :

' These difficulties imply that entry into the metal finishing industry is largely. restricted to individuals or

firms that can self-finance the new operations or have personal assets with which to underwrite loans.

" Prospective job shops that wish td serve the automotive or aerospace industry face an additional entry

barrier associated with acquiring certification to meet the higher quality standards required. For many

metal finishers meeting quality standards is crucial; 41% of respondents to our questionnaire said they
considered the ability to meet quality control reqmrements very important to the competitiveness and
financial stability of their firms.

Another potential barrier to entry is the permits required for air emissions and- effluent discharges.
Obtaining these permits may increase the costs of entry into the metal finishing industry. -In most cases
to receive a permit the firm must develop waste treatment procedures and.discuss them with the permitting

- authority. Environmental regulations in general were considered to be a "most important" factor .
influencing the competitiveness and financial stability of 33% of firms responding to our questionnaire. -

4 Accordmg to the survey conducted for this study, dlﬁiculty in raising investment capltal for
- "production was considered most important by 36% of firms. Difficulty in obtaining investment
for pollution control equipment was ranked most important by 31% of responding firms.

. 5 Bankers call such risk "enviropmental credit risk" (Hanley, 1992).

6 Bankers call such risk "environmental liability risk" (Hanley, 1992).
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Finally, contaminated ‘site lisbility provisions are raising the risks associated with metal finishing
operations. - Building owners can be reluctant to let space for metal finishing operations. Metal finishers

' are discouraged from purchasing their own land and buildings by the nsk of bemg held lisble for site

medlatlon costs in the future.

BarrientoExit

| Bamerstoexxtarefaetorsthatpmentord:sconragetheshutdown, saleormsfer of a plant.

The major bamer to exit is envuonmental legislation and regulat:ons stnpulatmg site clean-up. Before
agreeing to a buy-out, prospective buyers and financiers generally demand that an environmental audit be
conducted of metal finishing sites. If a site is found to be contaminated, it is nearly impossible to sell it
prior to remednatxon Anecdotal evidence suggests that some contammated sites have been abandoned.

Note that eontammated site habxhty provisions vary amongst provinces.” In some provmees, such as
British Columbia and Manitoba, new legislation has been implemented. In other provinces, older
provisions continue to hold. Although the Canadian Council of Ministers of the Environment has
developed national guidelines for contaminated site liability policies, such policies continue to evolve.
Confusion remains among some lenders and other private sector stakeholders regarding liability risks. .
This confusion in itself, regardless of the actual liability- risks, tends to act as a barrier to exit. - -

A second barner to exit is the currently low prices for used equipment. Low pnoes for used equipment

| - decrease the economic attractiveness of closing metal ﬁmshmg shops.

Technologlcal Change

Major technologlcal changes are descnbed below. (See Section 5 for a detailed dlscussnon of process
trends.)

> Although lmle change in basic chemnstry of processes and equxpment has occurred in the
: last 10 years, refinements are on-going. ,

> The most significant change over the past twenty years has been the introduction of waste

..~ treatment equipment and procedures. In the past ten years, there have been few major

changes made to waste treatment technologies. Most of the equipment does not change.
significantly. For example, tanks can be used that are over 20 years old.

There has, however, been an increase in the use of polishing filters on final effluent from -
‘waste treatment plants. They are usually sand filters and can be back-washed. More
- sophisticated automatically. reciprocating filters are available, but their use is limited by

7 See,'lfor example, B.C. Environment (1991) and Manitoba Environment (1994).

APOGEE A\ ' A - PAGE 16




30  Overview of the Metal Finishing Industry

high capital costs Automatic sensing devices have been added by some finishers to

detect when effluent concentrations are out of compliance with-effluent limits. When
such sensing devices detect violations, effluent are diverted to a holding tank and/or the

“water supply is shut off. Lack of suﬁicnent training of waste trealment opemtors remains
a problem. :

> Overﬂlepastdecade,ﬂlmhasalsobeenaninmseduseofeompuws,meu:rsand
. automation. Computer usage is widespread among medium and large firms but is not
prevalent among small firms (fewer than 20 employees). Firms which are concerned
about meeting quality standards use computerized systems to increase control and
" accuracy of solution mixtures. Computers monitor inventories and tank contents and
'automanca]ly add chemicals to ensure the plating bath has the comrect concentrations.

Some very large, usually captive, firms have established computer systems to monitor

every aspect of the process line from mixing chemicals to pump pressures and waste
treatment efficiency. However, in most firs the use of computer technology is limited
to programmable hoists for moving workpieces, monitoring platmg bath solut:ons and
' admxmstratnon

Quality Reqnlrements

The metal finishing mdustry has no industry-wide certification requlrements However, thhm some
subsectors such as automotive parts, aerospace, military and pnnted circuit boards there are specific

standards set for metal finishing operations. Job shops that are serving these subsectors must meet high

quality standards to obtain and maintain contracts.

Within the automotive parts subsector, there are several quality specifications that must be met by parts
suppliers. All of the North American automobile manufacturers use the Automobile Part Approval Process
which requires that all parts are tested to meet all specifications; the parts suppliers must provide evidence
from accredited laboratories. With respect to metal finishing these specifications include corrosion
protection, adhesion, plating thickness and colour. For some specifications the automobile manufacturers
have conducted tests of subcontractor facilities to produce a list of approved companies that parts suppliers
must use. In most cases however, the metal finisher is contracted by the part supplier who develops their
own system of ensuring and testing the quality of metal finishing necessary to meet the manufacturer’s
- specifications. Therefore, the certification process within the automotive subsector is largely informal.
However, companies are tested by the parts suppliers or the automobile manufacturers themselves.
Companies which have met quality specifications and requirements in the past have a competitive
advantage for future jObS

In the future, ISO 9000 standards will likely become more important to the metal fmlshmg mdustry in
North America. ISO 9000 is an international framework of procedural standards that can be applied to
almost any manufacturing or service industry. To be registered as ISO 9000 compliant, an ISO 9000
_ auditor must visit the firm and examine its quality assurance procedures. The major requirement for

compliance is having a systematic, documented procedure in place for any operation or process (from -
manufacturing to contracting of suppliers) and a record keeping system which tracks any decision or
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_ problem-solving that oeeumed for that procedure. 1SO 9000 standards for environmental protection are
currently being developed and are expected to be in place in 2 years, by 1995. Currently, 22 companies
of the_ 541 compames identified in CH2M Hill (1994) are registered as ISO 9000 compliant. -

Relahonship with Government

The federal and provmcml govemments have sponsored many studlee of the metal ﬁmshmg mdustxy as
‘part of environmental protection initiatives. Examples of thesg studies include CH2M Hill (1994),
Monenco (1992), Proctor & Redfern (1991) and a current project of the Wastewater Technology Centre

in Burlington, Ontario. This last study, funded by Envn'onment Canada and the Ontario Mxmstry of the:
Environment and Bnergy has two objectives: = -

(i) to identify the nature and size of the metal ﬁmshmg mdusuy quantify toxics use and
” develop and test comprehensive audit and pollution- prevent:on protocols; and

(ii) to evaluate, develop (as required) and demonstrate innovative, technically feasible and cost
effective options.for minimizing toxic discharges from metal finishing operations with
particular emphasis on source reduction, instneam recycling and recoVery technologies.

-Industry representatives are pamclpanng on the Steering Commxttee in the testmg of protoools and in -
providing information.

_ The economic performance or structure of the industry have not been studied in detail. For mple '

socio-economic: statistics on the lndustry were not found in any government organization with the
exeeptnon of Statistics Canada. .

Many governments have sponsored incentive programs that may have beneﬁtted some metal finishers.

For example, the federal govemment s DRECT has paid for part of the cost of demonstration pro_;ects
including:

> an electrochemical reactor for ‘recovering eadrrﬁum, copper and zinc from’ effluent;
| 4 a system to recover and re-use ehrome ﬁom effluent;
> purification ahd xecovery of chromic acid in a chrome plating operation;
N _ :
» a "Chemelec” process to recover toxic metals from dilute electroplating rinse \vaters; .

a recovery system for chrome VI in metal finishing wastewater;
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> a precnpntatxon flotation process to produoe marketable concentrates of metal from metal
~_ finishing sludges; and ' . S

> awastemnnentandcopperrecove:ysystemforwastcwamﬁ'om a printed circuit board
' manufacturer. :

“The federal govemnment also offers an accelerated capital cost allowance for equipment acquired primarily

for the abatement of water or air pollution. Costs of purchasing eligible equipment are deductible at rates
of 25%, 50% and 25% over three taxation years, provided the facility has been in place since 1974. This
preferential tax treatment is due to be phased out at the end of 1998

Finally, some metal finishers have benefited from goVumnent—supported business financing initiatives,
including the Federal Business Development Bank and the Ontario Development Corporation. However,
industry representatives assert that such government affiliated financial institutions are becoming reluctant

to extend ctedit to metal finishing ﬁrms for the same reasons that private financial institutions cite (see
under "Barriers to Entry").

Metal Finishing Suppliers®

Sales
Metal finishing ;r»upplies, can be broken down into four areas:
- ‘_.' > equipment for both production and pollution control;
> commodity éhemicals, such as sodium \h_ydroxide;
> specialty @mpﬁe&w) chemi;:als; and
> metal.é, such as nickel and zinc.

For the past five years, total demand for metal finishing supplies has dropped considerably. Some
supphers estimate that demand has fallen off by 30-50% over the last five. years

8 See Hon. Paul Martin Tax Measures: SuppIementmy Informanon Tabled in the House of
Commons, February 22, 1994

9 ' Information for this section was obtained from interviews with 12 metal finishing suppliers, the
Canadian Metal Finishing Suppliers Association, the Canadian Mining Association, Natural
Resources Canada and the U.S. Bureau of Mines.
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* Exhibit 3.5.presents an index of sales by 6 metal ﬁmshmg suppliers in Canada. According to the

Canadian Metal Finishing Suppliers Association, these firms account for 60-70% of the Canadian market
for metal finishing supplies. The index shows 1993 sales being 33% lower than sales in 1988.

Exhibit 3.5

- Index of Sales of Canadian Metal Finishing Suppliers

.- 198 | 100 na
1989 | 105 N 50
1990 R | -16.2
w1 | e 227
1992 . es 0.7
19932 . . - | 66 - o 2.5

Notes: 1. Based on quarterly data from 6 firms representmg approxxmately 60-70% of total
sales of metal finishing supplies.
2. Includes first two quarters only.

Canadian Metal Finishing Suppﬁers Association.

Metal finishing suppliers cite several reasons for the decline in demand for their products. First, the
recession has had a severe impact on major customers of metal finishing companies, including the
automotive, hardware, plumbing and fumniture industries. As these manufacturing industries contracted,
their demand for metal finishing servnces also declined and therefore supphers faced reduced demand for -
their products. S S

Supphers also point to the Canada-U.S. Free Trade Agreement as a second factor that adversely affected
the metal finishing suppliers. Two of the suppliers interviewed indicated that the free trade agreement was
responsible for a loss of 30% of their business. These suppliers claimed that the agreement, in conjunction

‘with the recession, led a number of U.S. subsidiaries, clients of the metal finishing companies and/or
captive metal finishing shops, to close their Canadian operations. -
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Three suppliers indicated that envnronmental tegulatnons have increased  the production costs of metal
finishers such that metal finishers have reduced orders of supplm or stopped operating entirely.

Three supphers expenenced decreased demand for their products as a result of increased use of non-metal
coatings. - The most commonly cited example was the automotive industry’s use of plastic bumpers or
paint coatings. However, increased demand from the printed circuit board and electronics industries have
allowed some suppliers and finishers to generate revenue from these markets.

_Mar’kei Structure

There are probably fewer than 25 companies supplying the Canadian metal ﬁnishing industry ' Suppliers
range from very small shops with fewer than 5 employees to large multinational mining companies that

sell metals to the metal ﬁmshmg and other industries. All the companies interviewed had Canadian
* - headquarters in Ontario. The mining companies have offices throughout Canada.

'I_'here has been a significant consolidation of the suppliers in the past ﬂve.years to benefit from economies
of scale as the recession reduced demand for metal finishing and consequently for supplies. For example,
two large multinational companies from the U.S. and Europe, ENTHONE-OMI and ATOTECH
respectively, took over several of the small and medium-sized operations in Ontario. This consolidation
has occurred as a result of decreases in demand and profitability discussed below. '

| Equipment and Chemical Suppliers

Smaller suppliers typically concentrate on market niches such as pollution com_rol equipment, plating

racks, or specialty chemicals. Larger suppliers provide a variety of chemicals and some small equipment.

We interviewed 4 firms who specialize in equipment for the metal ﬁnishing industry. Over 90% of their
sales are equipment for metal finishing. These companies vary considerably in their annual sales.

depending on the type of equipment sold. Of the companies interviewed annual sales to the metal .

finishing industry ranged from $390,000 to $8 million. These firms sell a variety of metal finishing

equipment including equipment for: plating; cleaning; mechanical finishing; polishing; buffing; and -

pollution control. Most of the companies deahng solely in equnpment are Canadian-owned ﬁrms who buy
or manufacture in Canada.

'Commodity chemicals are sold by a large number of companies that SerVe,many industries. Firms that
.concentrate on specialty chemicals tend to be subsidiaries of U.S. or European firms. These subsidiaries
_ typically import 20% or more of their goods from their parent companies. There are a number of smaller

firms that specialize in proprietary chemicals and a few larger firms who sell both specialty and
commodxty chemicals.
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’Metals" ¥

Metals are sold by mining firms either du-ectly to metal finishers or mduectly through other distribution
channels. For example, mckel and zinc produoels sell their metals

> dxrectly to the metal ﬁmshers (minimum order quantmos generally apply),
> to recasters who pmduoe anodes for sale to metal ﬁmshers; or |

- > to distributors.

The majority of sales by mining companies to the metal finishing industry are nickel and zinc anodes.
The metal finishing industry accounts for approximately 9% of nickel sales worldwide and about 20% of
nickel sgles in Canada. Zinc sales to the metal finishing industry are more difficult to determine since
sales figures include zinc sold to steel mills for, purposes other than metal finishing. Including steel mill
consumption, sales of zinc to metal finishers accounts for about 57% of total zinc consumption in Canada.

Interviewed companies sold over $35 million worth of nickel and zinc to the Canadlan metal finishing

- industry in 1992.

Chromium is not producec! in Canada. Instud, chromium oxide (mostly CrO,) is imported by chemical
suppliers who sell it to metal finishers as is or use it to produce proprietary mixtures of chromium
compounds consumed in hexavalent chromium conversion coating. Chromium product sales to the metal -

ﬁmshmg industry are thought to be slightly under 30% of total chromium oxide imports, but thls figure
is based on U.S. trends -

‘Exhibit 3.6 summarizes the major supphers, shipments to the metal ﬁmshmg mdustry and pricing trends
for the six substances of interest to this study

Note that several metal mining companies will buy back nickel recovered from metal finishing wastes.

In effect, a closed loop is established between the suppliers and metal fmnshers About 12 metal finishers
are currently selling recovered metals to metal supphers

Metal recovery and re-sale has three main advantages to the metal supplier:
. - : :
» it can be profitable;
- » it locks the metal finisher into buying their nickel; and

» ‘the product contains only traces of sulphur.

10 Information in this section is derived from interviews with representatives of four Canadian metal

producers, the Mmmg Association of Canada, Natural Resources Canada and the U.S. Bureau of
~Mines. :
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Exhibit 3.6

Substance ‘Major Suppliers Shipments to the M Metal Finishing Industry m
Nickel. - Inco currently accounts for 70- | - nickel anodes sold to MFI dlrectly and through | - prices based on London Metal l
80% of sales to the Canadian distributors Exchange
MFI - MFI accounts for about 20% of Canadlan - significant fluctuation in prices :
- Falconbridge accounts for 20- nickel consumption - prices in past 3 years ranged |
30% of sales - nickel consumptlon by MFI expected to remain | from $10/Ib to $2/1b }
- other suppliers account for strong or increase - prices expected to remain |
smaller market shares _ volatlle
- shares are sensitive to the terms.
set by the suppliers :
Zinc - Hudson Bay Mining & - sold directly to MFI, through distributorsor to | - pnoes based on London Metal
Smelting (HBMS) remelters for manufacturing specialty products _Exchange -
- Noranda (does sales for its own | - steel mills, including steel strip mills, consume | - currently low due to over-
' mines and Falconbridge) over 45% of zinc consumed in Canada pmductlon by world producers A
- Cominco - other hot dip galvanizing and electroplating
: account for an additional 11% of consumptlon
- zinc consumptnon by MFI1 expected to remain
, ‘ ‘ strong or increase .
{| Chromium | - most imported from the U.S. as | - in U.S,, the MFI consumes 27% of chmmlum - CtO, isa commodlty chemlcal
CrO, (original ore can come oxide sold - conversion costs more
from abroad) ' - consumption expected to follow production - significant than costs of ore
- 'CrO, imported by many firms levels of MFI customers B .
Copper - Noranda (markets their own and | - MFI accounts for under 1% of total copper - prices based on London Metal -
o Falconbridge copper) consumption Exchange
- Cominco .t R
Continued on Next Page

: . : . ’ . v
ey ey o s e R O EEE B T

—



I Substance - Major Suppliers ‘ Shlpments to the Metal Finlshing Industry ' Pricing Trvends !
- Cominco ~ . | - MFI accounts for under 1% of total lead - prices based on London Metal |

-HBMS consumption . ~ Exchange

-Noranda - - - lead use by MFI expected to remain stagnant or |- supply has been short in some :

s o ' decline o : | regions, but stocks are climbing i
Cadmium ° | - Noranda (markets their own and { - MFI in Canada uses very little cadmium : - not traded on London Metal [

- | Falconbridge cadmium) . . |- consumption expected to remain ‘at current Exchange . ‘ }

- Cominco . . . (very low) levels , - currently at five year low ;

- HBMS , . : - .| - modest increase in prices |

S ' ' ‘ ' ' expected i in the next few years |

Souacea: Intervnews wnth representatwes of Canadian mining compames, the Mmmg Assocnatlon of Canada and the U S Bureau of
Mmmg : : :

|
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For the metal ﬁmsher, the advantages are

»> a substantlal saving on the cost of dlsposal toa hamdous waste facility (if volumes are
" high enough, the metal finisher can dispose of the matenal at no net eost); and

> the matenal is being shlpped to the smelter as a raw material and does not have to be
classified as hazardous waste. , . -

Metal suppliers place various restrictions (dryness, metal eontent, etc.) on the reeovered metals tbey will.

accept.

Competitibn Among Suppliers -

Equipment’ suppliers faee‘ moderate to intense competition for small equipment such as polishing
equipment and buffers. There are usually three to five competitors for a given contract. However, larger
contracts for plating equipment or pollution control equipment can usually be completed by only one or

two Canadian suppliers. Although competition is most often restricted to firms in Canada, sometimes.

equipment suppliers located outside Canada will compete for Canadian contracts. Half of the equipment
suppliers interviewed indicated that they faced direct U.S. competition in Canadian markets. Canadian

: supphers generally serve only the domestic market, particularly if the supphers are subsidiaries of U.S.
companies.” However, one equnpment supplier was consndenng competing in the U.S.

Specialty and comm'odity chemical suppliers face more intense competition, although there is less direct .

competition from U.S. or other foreign firms. Companies would typically face 10 to 12 competitors for
Canadian chemical supply contracts of which 4 or 5 would be large or medium-sized companies. -

It is difficult to generalize about the competiti\}e environment for mining companies in the metal ﬁnishing
supply market since there is a mixture of direct sales and sales through distributors. Metal suppliers may

compete with only one or two other large firms but in some markets (such as nickel) face very elastic
demand curves where small price differences (cents per pound) can cause clients to change suppliers.

- Profitability

Both equipment and chemical suppliers agree that their prices have remained stable or decreased over the

past five years as demand fell. Chemical companies in particular have held-prices constant even if costs -

increased in an attempt to maintain their customer base. Almost all equipment and chemical suppliers feel
it is virtually impossible to pass on costs to metal finishers. Instead, firms buying metal finishing services,
particularly large automotive companies, have been able to secure constant prices.or price reductions from
metal finishers. To meet such demands, metal finishers require price stability or reductions from suppliers.

 There is general consensus among chemical and equipment suppliers that absorbing costs for the past few

years has reduced their profit margins significantly. Sales of metal ﬁmshmg supplies account for at least
75% of the revenues of most of these firms.
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Canadnan pnoes for metals are generally based on prices set at the London Metal Exchange However, _
_ the metals sold to meta! finishers are usually refined and, therefore, command a premium over the prices

at the Exchange. Dependmg on the nature of the neﬁmng, these premmms can be substantml

Metal finishing generally accounts for only a small percentage of the total demand for metals. Themefore,
fluctuations in metal prices are usually caused by market forces unrelated to the metal finishing industry. -
For example, the market for stainless steel tends to drive prices for niekel

‘Profit margms vary depending on the type of supphes and the degree of competition for the products.

. Companies were reluctant to comment on proﬁt levels The comments provided, however, included the
following: .

>  one supplier indicated that_speeielty chemicals can have gross profit margins (prior to
taxes and selling and administrative costs) of up to 35%, while commodity chemical
margins are lower at 15-18% and anode supplies-have the lowest margins at about 7%;

.

> a second suppher indicated that gross profit margms on commodlty chemlcal are generally ‘
10-15%; and ,

a third supplier estimated average gross profit margins on: specialty chemicals to be about
50% with a net return on sales between 8% and 10%. .
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4.0 Markets,for Metal Finishing Services |

. Canadian metal finishers provide metal ﬁmshmg services for a wide range of industries. Exhibit 4.1 -
- disaggregates the total market for metal finishing services in Canada. Note that figures represent the direct

sales to each market. For example, steel strip used for auto parts is included in the steel strip market, not
 the auto parts market.

_ ~ Market - I % of Metal Finishing Sales
Automotive Parts - - ‘ o 25
Steel Strip Mills : Rt 1l
Wire Gdod§ 10 \
Electrical Appliances 9
Hardware 8
Fumiture - 5 Jl
Engine and Worn Parts 3 a §
Electrical Equipment | 4 ll
" ' Poie Hardware and Heavy Steel 4
Electronics. 3 “
" Printed Circuit Boards 3 “
" o Plumbing Fixtures 3 “
II - Military 3 "
' Aerospace » 3
Construction 3
n Hollowware and Flatware ' 05 "

Source: 'Adjustnients_made-by Ken Coulter to Table 2, Environment Ctinada (1987).
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On average, job shops serve 3 industries, though some may serve 7 or more. However, job shops that
serve industries with high quality standards tend to specialize in those industries. This is particularly true
for sectors that require quality certification, such as the auto parts, acrospace and military industries.

' Capt:ve'shops; by deﬁnmon,A serve only the industry of thelr'paren-t company. Captive shops tend to

dominate in steel strip, plumbing fixtures ("above smk"), electrical applmnoas, pnnted circuit boards,
acrospace and hollowware and flatware. ‘ , a

The remainder of this section provides demled descnpnons on metal ﬁmshmg in each of the above
industries. In particular, the section:

> describes the market, the metal finishers that serve the market, and the type of metal
- finishing processes the market relies upon;

> assesses trends in each market, including trends in demand for the finished products and
' trends in demand for metal finishing;

> presents the trade data that are available for each market; and
> the. degree of competitiveness_ in the market between metal finishers.’

Note that the data presentedlin this chapter - for example, sales, exports and imports — are aggregate
figures for the industries served by the metal finishing industry. The data do nor apply to the metal

finishing inputs purchased by the client industries nor the portion of the client xndustnes that purchases
metal finishing services. Such data are not available.

41 'Automotive Parts . -

The automotive parts industry produces a vanety of original parts for use in the assembly of new vehicles
and aftermarket parts for vehicle repair or alteration. Automotive parts are a significant portion of
Canadian manufacturing output. In 1990, the original and aftermarket auto parts industry accounted for -

approximately $13 billion in shipments and employed over 85,000 people."! Ongmal parts make up about
85% of total automotive parts output. _ _

11 ISTC (1991) Automonve Ortgmal Equmem Parts Ottawa lndustry, Science and Technology
Canada.

ISTC (1991) Automotive Aftermarket Parts Ottawa lndustry, Science and Technology Canada.
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Approximately one half of original parts are produced by captive operations in which vehicle assemblers
also produce the automotive components. Independent, foreign-owned parts producers constitute about
a third of original parts. Several hundred, mainly small and'medium-sized Canadian firms make up the
remaining parts manufacturing. Investment by Japanese companies in the Canadian parts sector has been

quite low eompared to their investment in the U.S. mduslry European eompames have made substantial
investments in productxon faexlmes in Canada.

The automotive parts mdusny has played an unportant role in the metal finishing mdustry for many years
and, despite recent design trends (discussed below), continues to do so. - Automotive parts plating firms
use chromium, nickel, zinc and copper in several metal finishing processes, including electroplating, acid
pickling and chemical conversion coating. ’

-

This market accounts for about 25% of metal finishing sales i in Canada. _Automotive parts plating firms

~ are typically Canadian-owned job shops which are located in Ontario or Quebec However, some parts
firms, mainly in the aftermarket parts industry, are located in British Columbia and Alberta. Auto part
_job shops responding to our questionnaire have sales ranging from $500,000 to over $5 million and
employ an average of 80 workers, of which 70 are full time production workers. The financial
‘performance of these shops is assessed in the next chapter of the report. .

T rends in Demand

There are a number of trends within the automotive parts mdustry that have had a large lmpact on metal ;

finishing compames

> Deeoratwe electroplating for automobiles has decreased sngmﬁcantly in the past five to-
ten years as designers prefer other materials for parts that were traditionally electroplated
with metals such as bumpers, grills, and door handles. In particular, the trend to plastic
or painted bumper coatings has been the most damaging to decorative plating shops.
Some recent evidence suggests increased truck and recreational vehicle sales have
recovered some of the lost metal finishing business in decorative plating because these

. types of vehicles use more- chrome

4 There is some increase in nickel-chrome plating on plastics, aluminum and zinc.

> Weighi reduction requirements for cars are expected to increase demand for nickel-chrome
plated aluminum wheels. :

> The bumper recycling market was once a major component of the metal finishing
industry, with a separate industry association (BRANA) and companies throughout
Canada. However, this market has been in steady decline since the 1970s and will Iikely
remain in decline.. The cost of refinishing damaged bumpers relative to the costs of
bumper replacements continues to increase. Indeed, one bumper recycling company
commented that it was less expensive to buy a new bumper now than to have one
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.

"recycled. . The trend towards altcrnatwe bumper coatmgs and the scrapping of older
- vehrcles are slowly decreasing the number of chrome bumpers in existence.

There is increased demand for functional ﬁmshw on locks, hmgw, fasteners and fittings -
to reduce corrosion and extend the life of vehicle. The use of zinc plating, phosphate

" coatings, and conversion coatings used for functional finishes doubled between 1973 and

1987 (annronment Canada, 1987). Similarly, there is strong growth in. the use of

~ electrogalvanized steel which is then painted. However, most eleotrogalvamzod steel is

currently produced outsrde of Canada.

~ The use of printed circuit boards in automobrles has grown srgmﬁcantly and it is

estimated that the auto mdustry accounts for 25% of printed circuit- board salcs (CH2M
Hill, 1994). ’

Intemanonal Trade

There is a great deal of trade in the auto parts market as a mult of the automobile manufacturers
organizing their North American market as a single entity through the Canada-U.S. Auto Pact. Demand
for original auto parts fluctuates with the demand for vehicles assembled in Canada and parts are'typically
imported for use in vehicles assembled here.- As a result there is usually a trade deficit for auto parts m
Canada. Exhibit 4.2 shows auto parts trade for the pcnod from 1985 to 1989.
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'Exhibit 4.2

Sources:

- Industry, Science and Technology Canada.

o
—

ISTC (1991) Original Automotive Parts Ottawa: Industry, Science and
Technology Canada; and ISTC (1991) Automotive Afiermarket Parts Ottawa

Trade in Automotive Parts '. o ’
" (aillions of Canadian§) | ’ |
1989 <i
| Original Automotive Parts . A -
| Exports | 10%6 | 10866 | 10756 | 10864 | 10810 |
4 , Exports s a % of Canadian 96.6 99.6 o80| 886] 863
' Shlpments - : ' ‘
Imports 18466 19000 17952 | 20590 | 19183
Imports as a % of Canadian Market 98.0 99.7 98.8 93.7 91.8
Aftermarket Parts |
Exports | c10s27| mn2e0| 12053 ] 12339 12249
Exports as a % of Canadian 59.0 56.2 594 s41| 558
~Shipments ‘ o
| Imports 7904 | - 6866 8278 | 997.8| 9010
Imports as a % of Canadian Market | 520 | 439 501 | 488 482 |

The U.S. is by far Canada’s largest trading partner in the automotive parts industry. The U.S. accounts
- for about 96% of Canadian exports of original parts and nearly all Canadian exports of aftermarket parts.
Over the period 1985-1989, the U.S. was the origin of 89.5% of Canada’s total auto parts imports, with
the balance originating in Japan and Mexico. The North American Free Trade Agreement on the
Canadian auto parts sector could have a significant, but as yet unknown, impact on trade in auto parts.
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Competmon in the Market

The recent rewssxonhadasevere xmpactonﬂneautomdush‘yandcausedmetal ﬁmsherstofwe
significantly decreased demand. In some cases, auto makers demanded price reductions or price stability

for several years from suppliers and finishers. Metal finishers serving this market indicate that the most A
unportant factors aﬁ'ectmg their competitiveness are: -

> Iabour costs;
> qualify standards; and -
»  and a long term decline in dg:mand for their services.

Competition among auto parts finishers tends to be on the basis of price but companies that attain high
level qudlity certifications from the manufacturers have a competitive advantage over those with lower
quality certifications or no certification at all. Most parts contracts are for one year or less with no
volume specified. However, some compames are able to establish somewhat longer term contracts for -
original parts.

Where auto compénents (such as headrests) have some parts manufactured in- Canada and some
manufactured in the U.S., there is direct competition for metal finishing contracts between Canadian and
American metal finishing operations. In addition to the competition from American firms, auto parts

makers have faced increased foreign competition especxally from Asna wlnch has also affected metal
ﬂmshers

Responses to our questionnaire indicate that auto parts platers rely heavily on a few customers for the

. majority of their volume of work. Over half of the respondents plating auto parts indicated that their 3

largest customers account for more than 60% of sales. This implies auto parts finishers are qulte
dependent on repeat business and the balance of | power often lies with their customers.

4.2  Steel Strip Mills

Steel strip mills make up a fairly large portion of the metal ﬁmshmg industry. It is estimated that they

account for 11% of sales in the metal finishing sector. Most of this finishing is performed by the steel
strip mills in captive shops - ,

The majority of steel strip is used by the automotive industry, although some steel strip is used in military,
aerospace and packaging (tin-plated cans) products There are only a few steel strip mills in Canada
These firms are Canadnan-owned and located in Ontario. (
The most common metal fmlshmg process used by steel stnp mills is zinc galvanizing of steel panel.
Cold rolled steel is plated with zinc (or tin) while it is still in strip form. The finish provides added
corrosion protectlon and/or coats interior surfaces otherwise impossible to plate.
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T rends in Demand

_ The most important. factor affecting the demand for ﬂmshed steel strip is the demand for automotive
. vehicles. Demand has fallen off in recent yeaxs but cumntly looks more promising as demand for cars

. and trucks grows. There has been a maJor increase in the amount of zinc and steel ooated stnp used as
corrosion protecuon standards have risen in the past decade

Intematzonal ﬁade

Canada exports approxxmately $122 million worth of finished iron or steel stnp, and imports nearly $200 |

mxlhon of similar products. Exhibit 4.3 dxsaggregates this trade- by type of finished slnp

: The U.s. is by far the largest tradmg partner, accounting for most imports and exports of these products
~ Other significant export destinations include Hong Kong, Taiwan and Mexico. The increases in imports

have resulted from increased trade with the U.S. but there also seems to be a small shift from European .

imports to more imports from Japan and Korea.

- Competition in the Market

Canadxan steel strip mills face significant competition from U.S. and off-shore mllls The major factors
' affectmg the competitiveness of steel strip mills are: trade policies; labour costs; and environmental

regulations. The hngh costs associated with establishing steel strip operations likely prevents any new
facilities from opening in Canada.

4.3  Wire Goods

Wire goods are estimated to account for about 10% of the metal finishing indusuy's business. Wire goods
include: shopping carts and baskets, display racks, and shelving. Typically surfaces are electroplated.with
nickel-chrome and then plated with nickel, brass, zinc or bronze or conversion coating is applied. .

Planng of wire goods is usually performed by local _yob shops that serve many other industries. Most
plating of wire goods is done in Ontario by small, Canadlan-owned compames '

T rends in Demand

Demand in this sector is riot expected to grow in the shoit-term. The recent high rate’of retail closings
has resulted in a surplus of used display racks and shelving. Since new grocery and retail stores are

limited in number, demand for finished shopping carts and baskets is mainly driven by a low but constant
~need to refurbish or replace exnstmg goods.
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Exhibit 4.3
Trade in Plated or Coated Iron and Steel Products

(mlllxons of Canadian $)

| Plated/Coated with Tin, thicdkness>0.5mm - | 2085| 318| 168 174| 236

 Plated/Costed with Tin, thickness <0.5 mm s479| 7287|  65100| sas8| 6875

| Plated/Coated with Lead incl. teme-plate | 010 ooo| o000] o14| 085

uSteel Electroplated/coated with Zine, 3 mm (min. | 1023 |  44s| oas| 1164] o096
yield point 275) or 23 mm (myp 355). - B . |

HMucts Electroplated/Coated with Zinc | 102 3.78 1210 756 349 ||
Products Plated/Coated with Chromium. Oxides or | 8'.41 21321 - 2065 | 3135 41.49
Chromium and Chromium Oxides . 1 S :
Products Plated/Coated with Aluminum , 0.0 70.39 -1.24 1.01 | 1.33 “
' Products Plated/Coated with Other Metals - 4341 2289 6.04 333 341
Total Exports . . ©99.74 | 128.88 10726 § 100.87 122.64
IMPORTS o | B
Plated/Coated with Tin, thickness 0.5 mm 043 02| o012) o023| 213}
Plated/Coated with Tin, thickness <0.5 mm 4.12 4.36. 7.32 19.39 34.92
Plated/Coated with-Lead incl. teme-plate - : 1138 | 1042 1239 999 | 1027
Steel Elecuoplated/coated with Zinc, <3 mm (min. | 4;42 , 1.31 624 6.25 7.83 "
yield point 275) or 23 mm (myp 355) ' 5

|| Products Electroplated/Coated with Zinc asas| s040| 4697| m35| 9222 |

Products Plated/Coated with chromium oxidesor | = 1.99 0.97 126 224 1.36 “
chromium and chromium oxides ' . -

|| Products Plated/Coated with Aluminum  ° 19.95 29.02 25.83 2033 | 2688 “
Products Plated/Coated with Nickel or Copper 1558 . 73| 1217 14.12 18.18 “
Total Imports ' )

Sources: ~ Statistics Canada (various years) Exports: Merchandise Trade Cat. No.65-202; and
: Statistics Canada (various years) Imports: Merchandise Trade Cat. No. 65-203.




Zinc plating is displacing some of the demand for nickel-chrome plated wire goods due to price
competitiveness. Powder paint eoatmg is also slowly replaemg mckel-chrome plating for display racks
and shelving.

Intemation_al ﬁdde-

'- Trade data for wire goods is presented in Exhibit 4.4. The data includes articles of iron or steel wire such

as cages, refrigerator and stove racks, baskets, carriers and wire display racks and other wire jtems.

. Exports of wire goods have declined sharply in the past few years. From 1989 to 1990 exports dropped

'by more than half and export levels have remained low since then. The 1992 figure shows some growth
over 1991, but exports of $8.2 million is still only slightly more than half the 1988 level of $15.4 million.
The decline in exports is likely due to declines in the U. S market for wire goods, similar to the declmes
in the Canadian market described above

Imports have grown somewhat in the past few years. However, since lmports are only $20-25 million,
these changes could be due to a very small number of sales contracts.

The majonty of trade is with the Umted States. Over 90% of Canadian exports each year are destmed

for the U.S. Other significant destinations for exports include the United Kingdom, West Germany and

- Mexico. About 75-80% of Canadian imports originate in the U.S. Other i unpomng countries are: Taiwan,
the Umted Kingdom, Italy, Germany and South Korea. :

Exhibit 4.4

Trade in Wire Goods S

v ‘ _ ~ (Millions of Canadian §) : '

Articles of Wire . 1988 1989 1990 1991 1992
| (Iron or Steel) ‘ ; ' . o ’

Exports to All Countries 15.4 | 146 1 75 67 _
Exports to the U.S. a5 | 1320 7.0 6.4 79 "
Imports from All Countries | 190 . | 181 ~ | 190 | 224 | 260
Imports from the US. 142 13.5 144

“Sources: Statistics Canada (vanous yeafs) Exporis Merchandise Trade Cat. No.65-202;
and Statistics Canada (vanous years) Imports Merchandxse Trade Cat.No. 65-
203.
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Competition in the Market

: Compent:onformmgoods_)obswbasedonpmeandnsqmtemtense Inmostcasw,wu'egoodsdonot_

require high quality finishing. Since more metal finishers can meet these standards, competition for wire
good jobs is intense. Competition is especially intense given the current depressed demand for metal .

- finishing. When there is sufficient work elsewhcne, metal finishers do not compete as readily for the wire
- goods jobs because such jobs are usually low price and low-volume and gamer little customer loyalty:

Wire goods metal finishing jobs rely largely on many small jobsin local markets There is nlat:vely little
competmon with foreign made products : , _

44 Eléctrical»"Appliances

" Electrical apnliances account for about 9% of total metal finishing sales. The largest appliance -

manufactures are foreign-owned and have captive metal finishing operations. 'However, a number of

_ Canadian-owned firms are involved in forming, stamping and finishing input parts for electrical

appliances. These parts manufacturers may have captnve metal ﬁmshmg shops or contract job shops to

- meet their metal finishing needs.

The maJor processes used in the metal ﬁmshmg of electrical appliance components include plating,
alkaline cleaning and acid pickling. The main substances of- mterest that are used are chromium, nickel

- and zinc.

. Trends in Demand

There has been a trend away from use of plated steel components toward coloured plastics for small
appliances such as kettles and toasters. Although plated plastics are replacing some metal parts on stoves
and refrigerators, the demand for finished metal parts for larger appliances has been more stable.

Demand for major appliances is dependent on the replacement of existing appliances and growth in the

- housing industry. Since major appliances. generally last 10 to 15 years, the replacement market is
. reasonably prednctable However, the new housmg market is less stable and declmed sxgmﬁcantly durmg

the recent recession.

Demand for small electrical appliances depends on more general economic conditions such as employment,

_ and disposable income and to a lesser extent on the establishment of new households. As a result, demand

for small appliances is more volatile and difficult to predict.”? The Canadian market peaked at $1.1 billion
in 1987. The recession reduced the Canadian market to $867 million in 1991

12 Industry, Scnence and technology Canada (1993) Small Portable EIecmcaI Applzances Otta“a
ISTC.
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International Trade o _ _ o

As shown in Exhibit 4.5, trade in apphanm is slgmﬁumt to Canadian manufaamtrs and metal ﬁmshcrs

" The majority of trade occurs with the U.S. who accounted for 77% of exports and 67% of imports of

. major appliances in the years 1983 through 1991. For the same penod, the U. S made up 81% of exports
and 55% of i imports of small appliances.

Other tradmg panncrs mclude Hong Kong, Korea and Japan who havc awolmted for a small share of
exports for both small and large appliances. Imports of large appliances from Asian countries have
declined somewhat in favour of U.S. and European countries during the past four or five years. Imports
of small appliances from the U.S. have declined but lmpons from Asian countries have increased by 10%
in the past five years..

Exhibit 4.5
Trade in Electrical Apphances

(mllllons of Canadian $)

Exports | | 1305 1345 | 1094 | 1152 105.7 ||
| Exports 2s a % of Canadian 10.4 110 87| 104 121 “

Shipments a ‘ '

Imports 438.4 595.1 s579| 826 567.8 |

Imports as a % of Canadian Market | 280 | - 354 | 326 347| - 425

" Small Appliances A .

I[ Exports - - 68 70 65| 66 60 ||
Exports as a % of Canadian 12,5 42| 16| 138 13.2
Shipments : '

Imports 607| 434 481|424 47ﬂ|

Imports as a % of Canadian Market

ISTC (1991) Major AppIzances Ottawa: Industry, Science and Technology

Canada; and ISTC (1991) Small, Portable Electrical Appliances Ottawa:

Industry Science and Technology Canada.
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* Competition in the Market

- Finishers of electrical appliances tend to compete on the basis of price, although both service and quality
 are becoming more important. There is significant competition among job shops for small apphanoe jobs.
Contracts with major appliance manufacturers tend to be long term. Competitiveness is affected by
_materials and labour costs, the ability to obtain investment capital for pollution contro] and production

equipment, and environmental regulations. There have been problems for finishers as some Amenean :
subsidiary apphanoe manufacturers moved back to the U.S. dunng the recession.

4.5 Hardware

Hardware includes items such as tools, locks and fasteners used in homes and other buildings. These
products ;ccount for an estxmated 8% of the metal ﬁmshmg industry.

Hardware metal ﬁmshmg is most often done by U.S.-owned corporatlons with captive metal finishing
shops. These hardware subsidiaries usually have sales of over $5 million annually. However, the nuts,
bolts and screws segment of hardware manufactunng is an exception. These products tend to be plated
in smaller, Canadian-owned job shops rather than in foreign-owned captive operations. Most hardware
metal ﬁmshmg operatnons are located in Ontario, Quebec and British Columbia.

Hardware ﬁmshxng may involve a variety of processes mcludmg mechanical deburring or sandblasting,
electroplating, electrocleaning, alkaline cleaning, acid bright dipping, stripping electrodeposits and

chemical conversion coating. Chromium and nickel are the most common substances of interest that are
used for hardware finishes. .

T iends in Demand -

This is a mature industry with no significant substitution of ‘materials or technology changes expected.
Demand for hardware, and consequently for metal finishing of hardware goods, is directly related to the
construction/housing industry. The recent recession in construction and housing had negative impact on
hardware metal finishers. Interviewed companies and questionnaire respondents in hardware metal

finishing all indicate they expect no change in size of their markets in the next five years.

International Trade

Exhibit 4.6 shows hardware trade data for the years 1984 through_ 1988.- The U.S. accounts for over 77% -
of exports and over 55% of imports. In recent years exports to the U.S. as a percentage of total exports

has grown by almost 10%. Imports from the U.S. have declined as poruon of total imports as imports
from Europe and Asia have increased.

APOGEE 4\ : _ ¢ e - PAGE 35




4.0 Markets for Metal Finishing Services

‘Exhibit 4.6
- Trade in Hardware Goods
(millions of Canadian $)

. Competition in the Market
The hardware industry faces. significant and increasing competition from foreign competitors located. in

Taiwan, Thailand and Mexico. Competition is largely on the basis of price. Canadian firms face higher
material and labour costs than their. off-shore competitors and are attempting to compete by:

g - adjusting the design, quality and selection of their product lines; and

> improving customer service.

4.6  Furniture

Furniture is presently a small_ market for metal finishers, accounting for about 5% of total industry sales.
Much of this fumniture is for offices and kitchens. Metal finishing is often contracted out by furniture
producers to local Canadian-owned job shops who rarely specialize in furniture plating but serve a variety
of industries. The majority of metal fumiture manufacturing is located in Ontario and Quebec.

The most common metal finishing process used for furniture is electroplating. Steel furmture is usually
* plated with nickel and chrome, but nickel and brass or brass only may also be used.
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Trends in Demand
Trends in the demand for metal finishing services ﬁom the fumniture market are highly dependent on

.dwgner preferences and may vary substantially from region to region. This makes it difficult to predict

trends in demand. However, three factors lumt the likelihood of gmwlh in dunand ﬁ'om the fumniture
v mdustry for metal ﬁmshmg ' _ '

> cteased use of second hand office fmmture,
> trend from nickel-chrome plating to pamted finishes; and
»> trend from brass plating to electro-lacquei- finishes.

Exports, mamly to the U.S., have been consistent but are not expected to grow in the long term unless ,
 fashions” change in favour of plated fumiture.

. InIematxonaI Trade

'Exhibit 4.7 presents trade data for office fumiture for the years 1985 through 1989. Exports of office - .

furniture are significant in most years, accounting for over 30% of shxpments Imports remain a small
portion of the Canadian market, although the share of i lmports has grown in recent years.

» The ma_;omy, over 90% of exports are destined for the U.S.; although there has been a slight increase in

exports going to Europe (ﬁom 0% to 3% of exports) (ISTC 1991). Imports are largely from the U.S,,
on average 74% originate in America. -There has been an increase in imports from Europe and Asia in-

the past 4 or 5 years. European imports have increased from 15 to 24% of total 1mports and Asian
imports have grown from 2% of total imports to 7% :
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_ Exhibit 4.7
Trade in Office Furniture
(millions of Canadian §)

i Exports

 Exports as a % of Canadian
| Shipments

Competition in the Market

Since furniture items require lower quality finishes than many other goods, there is often intense
competition for furniture plating jobs. The high degree of competition for jobs that require lower quality
finishes keeps rates of return on these jobs very low. Intense competmon for this segment of the market
for metal finishing services, the recent recession and the growing portion of furniture sales accounted for
by lmports have helped dnve some metal finishing operations out of business in recent years.

4.7 | Engine and Worn Parts

- Engine and wom parts account for about 5% of total metal finishing sales. Most metal finishing

operations in this market are Canadian job shops Jocated across the country to service the oil, pulp and

paper, transportation and forestry industries. These industries need to refurbish pumps, diesel and gasolme
cngmes and paper mill rolls.

Chrome and nickel are the predominant substances used. Hard chrome plating is used to apply heavy

_ deposits of chromium needed to restore original dimensions and to provxde a durable surface coating.
There is also some use of electroless nickel plating.
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Trends in Demand

The recession has increased demand as eompames restore and mﬁn‘blsh parts rather than buy new parts
‘or equipment. Oil and gas exploration and sales particularly affect hard chrome platers in Alberta and off-
shore drilling accounts for much of the Maritime refurbishing and restoring business. This market is
expected to remain static or expenenee slight decline in the fumre c

: Inlemational Trade

Trade data for this market are not available. However, industry representatives mdleate that there is not
significant trade in engine and worn parts

Competition in the Market

~ Anecdotal evidence suggests that engine and worn parts may account for a greater portion of metal

finishing sales in the western provmees In other parts of the country, competmon is believed to be
relatively moderate.

4.8 Electrical Equipment.

About 4% of metal finishing sales are to the electrical equipment industry. The largest equipment
manufacturers are subsidiaries of foreign-owned multinational companies, but there are a few smaller

Canadian-owned producers. Metal ﬁmshmg servnces on clectrical equipment are often comracted out to
Canadxan job shops. ,

Several electrical equipment products require metal finishing including: service boxes, conduit pipe and

transformer parts. Electroplating and hot dip galvamzmg are used to finish electrical equipment. These
processes pnmanly mvolve zinc.

_T rends in Demand

The most important factor influencing demand for metal finishing from the electrical equipment industry
is the demand for electrical equipment. Domestic demand for electrical equipment in turn depends on the
level of activity in the housing and construction sectors. Survey respondents indicate some growth is
expected from upgrading of utilities. Also the market may experience moderate growth if government

mﬁ'asu'ucture programs are lmplemented

As descnbed below, economic development in countries such as China and Pakistan is expected to result
in considerable growth in exports of electrical equxpment
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| Intemattonal T rade ,

The industrial electrical equipment market generates considerable trade in Canada. Exhibit 4.8 shows that

" exports have grown consnderably in proportion to domestic shipments over the past eight years. The main

destination for exports is the U.S. which received an average of 82% of exports from 1987 to 1991.

‘However, export markets in developing counlnes, such as Chma and Pakistan, are expected to grow
eonsnderably over the next decade. . _

Imports have been capturing an increesmg share of fhe domestic market over the past five years. On
average, 70% of i imports originate in the U.S. Asian countries have steadily mcreased their share of the
Canadian imports, moving from 8% in 1987 to 12% in 1991.

Exhibit 4.8
Trade in Industrial Electrical Equipment
(millions of Canadian $)
1987 | 1988 1989 1990 | 1991

| Exports | ER 593 sn| 007

Exports as a % of Canadian 14.9 262 235 364 39.3

Shipments . R E ' -

Imports : 792  877{ 1037 951

Imports as a % of Canadian Market 30.6 330 . 359 38.5°

Source: ISTC (1991) Industrial Electrical Equipment Ottawa: Industry, Science and

: Technology Canada.

Competition in the Market

Canadian manufacturers of electrical equipment have tended to specialize in niche markets which-require
custom engineering. In most cases, firms that comply with ISO 9000 standards have a competitive
advantage as well. Since the implementation of the Canada-U.S. Free Trade Agreement there has been
increased competition from American firms in the Canadian market and increased market penetration by
Canadian firms into the U.S. market. The competitiveness of electrical equxpment producers is also
affected by their access to new technolognes and capital.
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4.9  Pole Hardware and Heavy Steel

Pole hardware and heavy steel are estimated.to account for approxxmately 4% of total metal finishing
sales. Much finishing of pole hardware and heavy steel is done in captive shops. Ontario hot dip -

- galvanizers used to supply parts to all of Canada, but interprovincial barriers have been erected through

provincial content requirements for construction projects. These requuements have reduced Ontario-based
“firms® share of the national maxket and resulted in more galvanizing plants in other provinces.

The majonty of this market uses bot dip galvamzmg with zinc to meet corrosion protectxon standards and

because parts are too large to electroplate. Effective corrosion protection is essential since the products

must withstand weather and outdoor conditions for long periods of time. Parts that are galvanized include:
. highway guard rails, transmission towers and some heavy steel structures used in construction.

N

Trends in Demdnd

Demand for metal ﬁmshmg of pole hardware and heavy steel is most strongly linked to demand for the
end products. The adverse impact of the recession on the construction industry has affected the demand

for pole hardware and heavy steel finishing. However, this market may experience growth if government
mﬁastructure plans are implemented. '

There have been some attempts to replace hot dip galvanizing with other finishes such as mechanical ‘.

 plating. However, in markets where Canadian Standards Assoc:atnon approval is necessary, there has been -

httle movement from hot dip galvanizing.

 International Trade

Exhibit 4.9 summarizes Canadian trade in selected heavy steel products. Trade in heavy steel products .
is volatile because only a few orders can substantially alter export or import patterns.

For example, in the period 1988-1992, the destinations for Canada’s exports of towers and lattice masts
have fluctuated widely. In 1988, Columbia and India accounted for about 50% and 35% of Canadian
exports respectively. Similarly diverse patters hold for imports. It is likely that such contracts are won
on tender-specific characteristics, as well as general economic factors such as exchange rates.
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Exhibit 49

- Trade in Heavy Steel Products

(Millions of Canadian $)

Exports to All Destinations

Exports to U.S. as a % of All Exports

' Imports from All Origins

Imports from U.S. as a % of All -
Imports :

Exports to All Destinations

97.4

1932 | 1257 6.0 | 73.0 "
: " Exports to U.S. as a % of All Exports 84.6 79.4 64.4 63.3 63.9 "
Imports from All Origins - 35 | 526 | s43 | 633 | es0 " -
Imports from U.S. as a % of All 71.7 76.9 90.1 86.1

Imports

- 80.4

Sources: Statistics Canada (various years) Exports: Merchandise Trade Cat. No.65-202; and Statistics Canada (various
years) Imports: Merchandise Trade Cat. No. 65-203.
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' Competmon in the Market

Pole hardware and heavy steel demand relatxvely high dnekness metal ﬁmshmg " As a result, there are
fewer firms competing in this market than many of other markets for metal finishing. However, there is

~ also competition from overseas finished goods, as well as direct eompetmon from U.S. metal ﬁmshers

bidding on large galvamzmg contracts in Canada.

Vd

4.10 Electromcs & Pnnted Clrcult Boards _
Elecmomcs and prmted circuit boards make up about 6% of total metal finishing mdustry sales. Metal
finishing work for printed circuit boards is done by captlve divisions of large, usually foreign-owned
circuit board manufacturers or job shops who specialize in printed circuit work. Electronic components
also tend to be- finished in-captive operations but Jjob shops may be used in some cases.

Printed circuits are used in automotive vehicles, electronic machines such as telecommunications systems,

. computers and robots, and numerous other applications. Printed circuit boards. requlre mainly copper
- plating but some use of gold, nickel, tin and tin-lead (solder) processes. The printed circuit technology

has eyolved from primitive wire boards to current micro-circuit boards and multi-layered boards.

Trends in Demand

There has been steadily increasing demand for printed circuits over the past decade. However, as the
computer and telecommunications industries matured there has been increased competition and a levelling
off of demand. Currently there is growth in demand for electronic products and printed circuits from the
auto industry has offset some decreases, especially from military users. Further growth is expected in the
auto and aerospace industries. Greater use of tin/lead plating is anticipated for electronic components in- -
the future. However, it is possible that research into surface-mount technology in electronics may result
in non-metal substances replacing molten tin-lead. :

- International Trade

As shown in Exhibit 4.10, trade in printed circuits is conducted primarily with the United States. Over
the past 5 years the U.S. share of exports has grown from 87.6% to over 97% of total printed circuit

" exports. Similarly imports of printed circuits are almost exclusively from the America. The U.S. made .
- up over 95% of imports over the period from 1988 to 1990 for all years but 1991 (when Germany

accounted for an extraordinary 18.3% of total imports)..

Canadxan exports of prmted circuit boards show few consistent trading patterns with countries other than
the U.S. However, imports from Taiwan and Hong Kong have steadily increased their share of the
Canadian printed circuit market over the past five years.

4
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, Exlnblt 4 1o
Trade in Printed Circuit Boards
(Millions of Canadian §).
1 | 1988 | 1989 | 1990 | 1901 | 1032 |
| Exports to All Destinations 3553 | 3028 13304 | 12084 | 5715 {
'- Exports to U.S. as a % of All Exports 87.6 905 | 983 | 982 97.5
‘ Imports from All Destinations | 3440 | 407.8 14348 | 11194 | 7064
- Imports from U.S. as a % of All 962 97.0 99.1 76.4 96.2
Imports '
"Sources:  Statistics Canada (various years) Exports: Merchandise Trade Cat. No.65-202;
’ and Statistics Canada (vanous years) Imports Merchandise Trade Cat. No. 65-
203.

Tfade in consumer electronics, quantified in Exhibit 4.11, is less dominated by the United 'States.
Although the U.S. accounts for over 80% of exports, this share has been decreasing steadily over the
- 1980s from over 97% of total exports. There has been a rise in the percentage of exports destined for the

-European Community from just over 1% in 1984 to over 8% in 1990. Smaller i increases in exports to

Asia and other countries have occurred over the: 1980s as we]l

‘Imports of electr_omcs have consxstently accounted for about 79% of the Canadian market. The majority
of imports originate in Asia, which makes up over 55% of all imports of consumer electronics. The U.S.

share of 1mports has expanded. through the latter half of the 1980s from 26% in 1985 to over 36% in
1990.

¢
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 Exhibit4an
" Trade in Electronics
(Millions of Canadian §) -

| Total Exports

- U.S. Exports, % of Total

- Asian Exports, % 6f : Totalvv

' European Exports, % of Total |

' Other Exports, % of Toial o

Total Iinports

~ U.S. Imports, % of Total

Asian Imports, % of Total | 584 | 603 | 558 | na | na .

European Imports, % of Total | 14~ | 13 | 16 | na | na

23 . 53 59 | na | na ‘ ' |

Sourcgs: ' ISTC. (1991) Consumer EIectromcs and M croeIectromcs Ottawa Industry -
o Scnence and Technology Canada , :

 Other i:npons, % of Total
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Competmon in the Market

As mentioned above, competmon has become intense as the printed circuit board mdustry has matured.

There is now intense competition in the computer industry. Competitiveness is influenced by access to
new technologies, materials costs and to some extent the application of environmental regulations.

Interviewed companies indicated that they faced increasing competition especially from Asian firms
supplying printed circuit boards and finished electronic goods.
411 Plumbing Fixtures

Plumbmg fixtures represent about 3% of metal finishing sales. Both captive and _]Ob shops are mvolved
- with plumbing fixture plating jobs. Usually, fixtures that go above the sink are plated by captive
operations of plumbing manufacturers. - This ensures that the quality needed for. visible fixtures is
achieved. Plumbing products that are not usually visible are typically plated by job shops. -

"The large plumbing parts manufacturers tend to be foreign-owned subsidiaries. Small manufacturers and
plating job shops are usually Canadian-owned. Plumbing products manufacturers (and the metal finishing
Job shops servmg them) are located in all regions of Canada thh the ma_)onty in Ontano and Quebec

Metal ﬁmshmg processes used for plumbing fixtures include: electroplating, alknlme cleamng, and

stripping electrodeposits. Base metals are usually plated with nickel or chrome, but copper and zinc may
also be used _

Trends in Demand -

The most important factor affecting the demand for metal finishing from this sector is the demand for

plumbing products. Demand for plumbing is hlghly dependent on the housmg/construct:on mdustr) which
' was ‘adversely affected by the recent recession. :

. Two .lessor factors are also affecting the demand for metal finishing in the plumbing products industry:
, ERER S o a‘trend‘,towa'rds coloured plastics and plated plastics for plumbing fixtures; and
> increased use of acryllc ﬁxtures T : -

Metal finishers servmg this mdustry expect growth in demand of less than 10% in the next 5 years
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Intematzonal T rade

Trade in plumbing products is telauvely small Of the plumbmg pmduets traded, metal fixtures make up
probably less than 10%. Exhibit 4.12 shows trade data for all plumbing products for 1986 thmugh 1990

The U.S. accounts for over 85% of exports and about three-quarters of i unpons

Exhibit 4.12

" Trade in Plumbing Products -
-(Millions of Canadian Y] ‘
T aese | 1es7 | 1ess | 1989 | 1990
. ] | 4| s3] 4| o ar| 44
l Exponsasa%of Canadian |l 94| 96 82 ‘82| - 82 _
l Shipments _ _ , N o , A
} Imports” -~ . | 126] 170 10| - 107 101 |
lmportsasa% of Canadian Market 24| 2ss| 176|169 170
— —
Source: ISTC (199]) Plumbmg Products Ottawa Industry, Scxence and Technology
' Canada.

Compeutzon in the Market

The plumbing fixture market is reasonably competmve within Canada Imports of cheaper ﬁmshed goods L
made in Taiwan, Thailand and Mexico are challenging Canadian producers. However, there is
considerable flexibility among Canadian manufacturers, and several Canadian companies are developing

more dxﬁ'erentlated product mches, partlcularly in water conservmg fixtures and decoratlve plumbmg o
products. ' : : » '
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4.12 Military and Aerospace

The mlhtary and aemspaee mdustnes are estunated to account for about 6% of total meta] finishing sales.
These industries are characterized by large firms most of which are foreign-owned subsidiaries. However,

there are some Canadian faexlmes located in Quebec and Ontario that manufacune mnhtaxy and acrospace
goods

Most military and aerospace parts manufacturers do their own metal ﬁnishing; The prevalence of eaptive

shops is largely due to the high quality standards for metal finishing in these industries. However, there -

are a few mlhtary and aemspaee manufacturers who contract out metal finishing to job shops

Job shops serving these mdustnes must obtain eemﬁcatxon which states the job shop can meet metal
finishing quality specifications (primarily for coating thickness and corrosion protéction). To be certified,
job_shops must have their equipment and processes inspected by the manufacturers and, for military
equipment, Defense Department officials. If the facilities at the job shop pass the inspection the job shop
is placed on an approved suppliers list. Both captive and job shops serving the military and aerospace

subsector must certify that they have used approved processes and materials from approved supphers for
all parts. :

The most common processes used in metal ﬁnishing for military and aerospace ap'plicatidns are
electroplating, anodizing, conversion coating and some galvanizing. Chromium, cadmmm and zinc are
" the most common substances used in thns subsector. ’

Trends in Demand

‘A 1993 survey of the aerospace and defense related industries shows sales of acrospace and defense
subsector goods declined by 2.5% between 1991 and 1992'. This decrease in demand was largely due

to the slump in military sales, which fell by 4.2%. Civil aerospace sa]es actually increased by 1.1% from
- 1991 to 1992.

It is expected that there: wnll be contmued decline in demand for mlhtary goods through 1994 and after

~ that very limited growth ﬁ-om 1995 to 1997.

Civil aerospace sales are expected to have increased growth through 1993 and to make a- strong recovery

over the next few years.  The industry forecasts growth of 13 to 18% per year for the period 1994 to
1996. Of the companies responding to Apogee’s survey, 3 of 4 serving the aerospace mdustry indicated
that they expect thelr markets to grow by more than 10% over the next five years .

13 ISC. (1993). Aerospace and Defense-Related Industries: Statistical Survey Report 1993.

APOGEE A\ ' ) _ : o o PAGE 47




Lo

40  Markets for Metal Finishing Services

~The future gmwth of the aerospace indﬁsﬁy is’expeeted to come mainly from mcteased sales of aircraft,
particularly to foreign governments other than the U.S. government. The U.S. is expected to account for
somewhat fewer sales of exported goods over the-period from 1994 through 1997, while market share in

other countries is expected to grow. There is llttle growth ant:cxpated for the domestic market over the
penod from 1994 thmugh 1997. _ ,

Intemat:onal T rade ‘

As shown in Exhibxt 4, 13 the majority of trade in mlhtary and aerospace equnpment is with U.S. firms.
In 1991 and 1992 exports-to the U.S. accounted for 44% of sales each year and 61% of total exports.’
However, Canadian military and aerospace manufacturers expect the U.S. share of exports to decrease over

. the next few years to about 54% of all exports. This decline reflects the expectations of very limited .

- growth in U.S. defense spendmg and the anticipated increases in sales to other govemments pamcularly :

" gircraft sales.

o

Imports accounted for just under 30% of net sales in Canada during 1991 and 1992. The U S. accounts
fora large share of Canadian imports; U.S. imports constituted about 83% of total imports in 1991 and
-84% in 1992. In the years from 1994 through 1996 all imports are expected to grow by over 10% per

. ‘year. -Shares of the Canadian imports market are not forecasted to change significantly. The U.S. is '
- forecast to continue to make up over. 80% of total lmports over that penod whlle all other countnes

aecount for under 20%.
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Exhibit 4.13
Trade in Military and Aerospace Products
(Millions of Canadian Dollars)

'.Expons'

% of Exports Destined for the 612 609 | 557 52.7
Us. | S | e
Imports o 2431 | 2400 2389 2819

" % of Imports Ongmatmgmthe - 83.0 840|795
- uUs. 3 o

(F ) denotes forecasted values.

L

1 Source: ISC (1993) Aeraspace and Defense-ReIaled Industries: Stansncal Survey Report,
© - 1993 Ottawa: Industry and Science Canada.

Competition in the Market

There is significant competition among parts manufacturers including a large number of foreign firms, for
mllnary and aerospace contracts. To remain competitive Canadlan-based manufacturers tend to specnahze

- in the production of customized parts. ) _ , S
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Since the metal ﬁhishihg quality requirements are very high, and. meeting the requirements can be an

. expensive and time-consuming process, there are a very limited number of job shops serving the military
and acrospace industries. A representative from one of the Jobs shops interviewed estimated that there

are about 20 Canadian job shops in this subsector of whnch only 2 or 3 ﬁnns would eompete on a given

' mlhtary or aerospace metal ﬁmshmg contract.

In the future it is expected that ISO 9000 eemﬁcatlon will be tequued for eaptxve and job shops in this -
subsector in addition to the existing quality specifications that they must meet. - This additional

certification will probably further lumt the number of job shops that wxll operate in the mnhtary aerospace "
subsector. - v . ’

: 4 13 . Constructlon

: Metal finishing of construction matenals is estlmated to make up 3% of the total metal ﬁmshmg market

Construction materials such as steel beams, bridge components, railings, window and door frames may

~ be metal finished. Steel materials are often galvanized to provide additional corrosion protection and -
aluminum parts are anodized and coated using chemical conversion coating.

\

Both captive and job shops are involved in metal ﬁnishing of construction materials. Aluminum anodizing

- . and galvanizing of large materials that are difficult to transport are usually done by captive shops. Smaller

materials such as window and door frames or railings are frequently contracted out to job shops for
chemical conversion coating or galvanizing. It appears there are only a few metal finishing firms in the
constmetion_ subsector but t_hese_ﬁrms'tend to be located in all regions of Canada.

' ﬁ'ends in Demand

PN

Demand for construction matenals that are metal finished is dependent on the demand for new houses and
offices, and to some extent on industrial construction and infrastructure. The construction mdustry is very
cyclical and often ‘lags other sectors in recovery from recession. One company located in Quebec
indicated that the political instability in that province was expected to reduoe demand for construction

- materials and metal ﬁmshmg of those materials. -

The recent recession severely contmcted the construction mdustry, partlcularly in the Atlantic provmces

~ Quebec and Ontario. There are some indications that there will be growth in this subsector in the

upcoming year, particularly if infrastructure programs such as the fixed link to Prince Edward Island, and
federal-provmclal programs promlsed durmg the recent electlon campaign, are xmplemented

Some of the respondems to our survey mdlcated they have noticed a trend toward mcreased galvamzmg

in. place or in conjunctlon w:th pamt surfaces to mcrease corrosion protectlon and reduce mamtenance

costs.
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A' Intemat:onal Trade

Exhibit 4.14 shows lnde ﬁgures for steel and alummum construction matenals from 1988 to 1992. From
1988 to 1991 exports decreased by more than half while imports increased by more than 65% over the

- same period. The 1992 figures seem more optimistic as exports show an increase by 12% ﬁom the
previous year and imports declined by almost 7% from 1991

. The most sxgmﬁcant trading partncr for these construction nmenals is the Us. whnch typncally accounts
for over half of exports and more than 75% of imports. Other major partners include the United

Kingdom, Hong Kong and the Plnllppmw for exports and the United Kingdom, Germany, Sweden and '

Hong Kong for imports. -

- Exhibit 4.14

Trade in Steel and Alumlnum Construction Matenals
(Millions of Canadian $) '

' (inicl. ‘bridge parts,doors;’ wmdows, ‘frames; scaffolding

Exports . 239.0

 Imports. | | 795 | 1025 | 1183 | 1349 125

(mcl doors, windows, ﬁ'ames, plate, rods) G
“  Exports _ ' 40.2 289 530 | 459 | s01
I ~ Imports . . | 387 503 | 457 383 | 467
' - Source: Statistics Canada (various years) Exports: Merchandise Trade Cat. No. 65-202
, ' and Statistics Canada (various years) Imports: Merchandzse Trade .Cat. No. 65-
1203, :
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Competition in the Market

" Because there are a fairly small number of firms which finish construction materials and they are located

thmughout Canada, there is limited competition among metal finishing firms in this subsector. In many\

regions there are only two or three firms that would be competing on a given job. However, some firms
 indicated that the recession has brought about strong price-based competition. The increase in imports
- over the past five years has also decreased the market share of Canadian firms in this subsector since they
are in effect competing with finished imports. The price of materials is an nnponant factor which affects
the eompetxtnveness of metal finishing firms in this subsector. In particular, zinc (used in galvanizing)
fluctuates in price consxderably and may reduce pmﬁtabnhty of large, longer term contracts.

4.14 Hollowware and Flatware

This industry constitutes less than 1% of total metal finishing sales. Most production occurs in small

Canadian-owned firms with captive metal finishing operations. These firms are usually located in Ontario
or Quebec.

" Hollowware includes coffee pots, tea pots, bowls, cream and sugar containers and flower holders.

Hollowware items are often electroplated with silver using silver cyanide plating bath. Additionally a
small amount of nickel could be used for hollowware. Flatware includes tableware such as knives, forks
and spoons.” Flatware is made from stainless steel or cold-rolled steel plated in silver cyanide solution.

.’ Trends in Demand

In the 1980s, competmon from Germany and Japan significantly reduced Canadian productlon of both
hollowware and flatware products. . Demand for these products depends on populatnon growth and
formation of new households. There is some movement away from electroplated hollowware to other .

finishes. However, this small market is a relatively stable portion of metal finishing market with no.
sxgmf icant changes in demand expected

i

Internanonal T rade A

Trade figures for knives and tableware are shown below in Exhibit 4.15. Sufficiently aggregated data for

- hollowware was not available however, it is likely that hollowware accounts for similarly small volumes

of trade. The table shows the small volume of exports Canada generates in knives and tableware: a total
of only $6.2 million worth of knives and $7.1 million in tableware over the period from 1988 to 1992.
The majority of exports, usually over 75%, go to the U.S. Other export recexvmg countries mclude the
United ngdom Germany, Sweden, and several Caribbean countries.
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Imports of knives and tableware are more significant; imports of knives averaged $40 million per year and
tableware imports were worth an average of $28 million per year over the five year period from 1988

through 1992. Most knife imports originate in Asia (especially China and Japan), and the U.S. Tableware

. is’also most often from Asia in particular, South Konga, China, Taiwan and Thailand.

* Exhibit 4.15
Trade in Knives and Tableware
(Millions of Canadian §) )

Imports _ - 372 41.1 37.0 342 | 453 ll

26.1 282 | 255 260 | 327

Source: Statistics Canada (vahous years) Exports: Merchandise Trade Cat. No. 65-202;

and Statistics Canada (various years) Imporis: Merchandxse Trade Cat. No. 65-
203. ‘ S

Competmon in the Market

The major factor affecting competitiveness in recent years has been the mcreased competition from
imported goods, especially hollowware. However, as mentioned above, this market is relatively stable and

competition is not intense. Most hollowware firms are small compames that rely on specnahzed products
to retain market share :

APOGEE g\ " : _ “PAGE 53



40  Markets for Metal Finishing Services

415 Jewellery _
Jeweliéry is also a very small market for metal ﬁms-hmg“ It makes up less than 1% of total sales. Small, -
Canadian-owned captive opemtxons do the majority of jewellery finishing. Only costume jewellery is

plated. Costume jewellery is typncally finished w:th a ﬂash eoatmg of a ]::ecxous metal such as gold,
rhodmm ona mckel base » .- o

Trends in Demand

Itis unhkely this market wxll expenence any sxgmﬁcant gmwth or declme in the next few years. The

. most important ttcnd in this markct is the expected reqmrements for mckel-fme costume Jewellety

International Trade

Exhibit 4.16 presents trade statistics for jewellery for the past 5 years. Currently, the U.S. accounts for
most trade in jewellery items. Typically, two thirds of jewellery exports go to the U.S. with the remainder
going to many countries especially the United Kingdom, Hong Kong and the Caribbean. The majority
of imports come from Italy but imports from the U.S. have increased significantly since 1988. The U.S.

_ imports slightly less than Italy but these two countries make up about two thirds or all lmpons Other

significant unpomng counmes are Thailand and Hong: Kong




1

4.0 Markets for Metal Finishing Services

Exhibit 4.16

Trade in Jewellery of Precious Metal or Clad with Precnous Metal
(millions of Canadian §)

Of Silver whether or not plated/clad
with other precious metal

Of Precnous Metal whether or not ©10.89 9.85 26.10 34.45 40.69
-plated/clad with precious metal : o '
Of Base Metal clad with pnecnous ’ 2.04 0741 0.22 - 0.29 0.51
metal o

Total 1570 | 1407] 3006| 4184

45.67 |
1494 |
. 69.22

1107 11.86) 11.59| 1158
with other precious metal ' : '
Of Precious Metal whether or not 46641 61.27 51.58 | 63.36
plated/clad with precious metal : K
Of Base Metal clad with precious 5.20 6.58 6.36 7.47

” of lever whether or not plated/clad

metal

203.

62.91

’ITotal' R 62

|l source: - Statistics Canada (various years) Exports: Merchandise Trade Cat. No. 65-202;
. and Statistics Canada (vanous years) Imports: Merchandzse Trade Cat No. 65-

8.16 "

N
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A Competmon in the Market

1 Forlowquahtyﬁmshes,eompetxtnontendstobebasedonpnee Matmalandlaboureostsareespeclally :

important. Increasing competition ﬁom East Asian eountrm is expected.

' For higher quality jewellery, non-price features, mcludmg quahty and distribution channels, allow
Canadxan manufaetmers to remain competitive. ,

4.16 Summary of Fmdmgs

»  The Canadian metal ﬁmshmg industry pmvndes services for many, diverse industries. With the

exception of the auto parts market, most markets acoount for 10% or less of metal finishing sales.

> By far the most important factor affecting the demand for metal ﬁmshmg services is demand for

the finished products. Trends away from metal ﬁmshmg towards alternatlve finishes has a
relatively small effect.

> As illustrated below, three industries "drive" over half of the demand for metal ﬁnishing services.
 The auto industry is a major buyer of outputs from thiree metal finishing markets: auto parts; steel
strip and printed circuit boards. The construction industry is not only a market for metal finishing
services in its own right, but also absorbs goods from two other markets for metal ﬁnishing '
services: pole hardware/heavy steel; and hardware. Finally, the housing industry is a major dnver
of three markets for metal finishing: electrical apphanoes, plumbmg, and hardware

Industnes that Buy Industries that Purchase Metal Finishing Servnces

Finished Metal - (% of MFI Sales) .
Products '
Auto =>  auto parts (25%), steel strip (1 l%), printed circuit boards
' : (3%) . .
Construction => pole hardware/heavy steel (4%) hardware (8%), construction
| (3%)
‘Housing ~ => electrical appliances (9%), plumbing (3%), hardware (&%)

» Many of the firms served by metal finishers face significant competmon from foreign
manufacturers of finished products. These firms include those producing: auto parts, plumbmg,
steel] stnp, hardware electnca] apphances and electrical equxpment
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retum on sales for these jobs.

The receséion has significantly reduced many 6f the markets for metal finishing services.
Different industries demand different levels of finish quality. Industries that demand particularly
high quality include auto parts, military, acrospace and printed circuit boards Industries that do
not demand as high quahty include furmtum and wire goods. .

A!though some markets are served by both captive shops and job shops (auto, mllltary), many

other markets are served predommantly by one type of shop. - The followmg exhibit lists these

markets.

Markets Predominated By Captive Markets Predominated by Job Shops
Shops ' I -

Hardware ' : Hardware (nuts, bolts and screws)
Plumbing ("above smk") Plumbing ("below sink")

Steel strip . Wire goods ‘

Electrical appliances S Fumiture

Printed circuit boards - Engine and worn parts

Aerospace Electrical equipment
‘Hollowware and flatware .

. As a general rule, captive shops are more hkely to serve industries that demand hlgh quality or

speclalwed ﬁmshes

_Competltnon for jobs on the lower end of the quahty scale is intense, resulting in low rates of

I'd
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‘5.0 Assessment of Financial Performance and Vulnerability

51 Fmancial Performance

Assessmg ﬁnanclal perfonnanee in the metal finishing mdustry is mhiblted by several sngmﬁeant faetors

» Canadian ﬁnanclal datsbases have very poor eoverage of small, pnvately-owned
eompamesanddonotdeﬁnethehmmwnyssmtableforthlsmdy

> given the diversity of the industry and the large number of companies, it is difficult for
~ . industry expeﬁs to know with accuracy current financial performance; and

> small, pnvately-owned businesses operatmg ina eompetxtlve mdustry such as the metal
ﬁmshmg industry, are generally reluctant to reveal their ﬁnancml performance.

To overcome these difficulties, a four-step proeedure was used to develop best estimates of average
financial performance in the Canadian metal ﬁmshmg industry.

| (@) Financial performance ratios were provided by about 25 Canadian metal finishers in response to.

this study’s questionnaire. Average financial performanee ratios were calculated from this sample

(ii) The average financial ratios from the'qdestionnaire responses were eompered to financial ratios
contained in: Dun & Bradstreet’s Industry Norms and Key Business Ratios; and L. Buffa and K.

Coulter (1978) An Assessment of the Financial Impact of Federal Guidelines on the Canadian
Metal Finishing Industry

- (iii)  With the assistance of Mr. Ken Coulter, the above mformatlon was taken into aocount to develop

draft best estimates of four fmanclal ratios:

Return on Sales After Tax Eamings + Sales

Cash Flow/Total Debt (After Tax Eamings + Depreciation) + Total Debt ’
Return on Assets - Afer Tax Eamings + Assets

Total Debt/Total Assets Total Debt + Tota_l Assets

(iv)  The draft best estimates ‘\'Lvere reviewed in a meeting with a representative of the Canadian
. Association of Metal Finishers and then mailed to 60 metal finishers. These metal finishers had
responded to the questionnaire and indicated that they would be willing to partlmpate in future

research efforts. A cover letter asked these metal ﬁmshers to provide their opinions on the
accuracy of the best estlmates : : :
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5.0  Assessment of Financial Performance

This last step provided little feedback. Several metal finishers indicated that they had no knowledge of
financial performance in the industry as a whole and, thmfore, could not venture an opinion as to the
accuracy of the estimates. )

Exhibit 5.1 pments the best estimates of average financial performance developed through the process
described above. Estimates are presented for three types of job shops: small job shops (sales under $2
“million); medium-sized Job shops (salw between $2 million and $5 mllhon), and large job shops (sales
over $5 mllhon) .

It is inqportant to realzze that there is maclx unceuamry regardmg these estimates. Furthermore,
Jfinancial performance within any group of companies can vary significantly.

Formal financial performance ratios are, of course, not available for captive shops. In recent years,
- captive shops have had to become more competitive relative to job shops and, to this extent, have had to

match the performance of job shops. The result has been a sngmﬁcant decline in the number of captive
- shops, as described in Sectlon 3 of this report. .

However, some captive operations are maintained for reasons of increased quality control, reduced
transportation costs and timing convenience. For these shops, financial performance is of less concem. -

_ 5.2  Factors Affecting Financial Performance

_Exhibit 5.2 pnesents questionnaire responses to questxons regarding the factors affecting the financial
performance of metal finishing companies. Specifically, metal finishers were asked to rank various factors
as "most important," "important," "not very important" and "not at all lmportant " The number of
responses for each factor are shown in the exhibit.

< .

Metal finishers indicated that the most important factors affecting their financial performahce are:

> their ability to meet quality control requirements;

| > .,long-term decline in their customers’ activity;
> wage rates and benefits;
» inc.reasi'.ng materialA costs;
> their ability to raise ix_;vestr’ne‘n’tv capital for ﬁroduction equipmént; and
F existing environméﬁtal regulations. | | |
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- Exhibit 5.1 : , e
Best Estlmates of Average Financial Performance Ratlos , o ..i
(1988-1992) ~ ‘ '

g ___1 N

N Iﬁinénc‘iéi Ratio - Small Job Platmg Shop Medium-Sized Job Plating Shop Large Job Plaﬁng Shop

Sales Under $2 million Sales Between $2 million and $5 million | Sales Over $5 milhon
Less than 20 Employees | Between 20 and 50 Employees o Over 50 Employees .

Retu':“'Oh S;les I E Lo 3,%. . : | 3 ’,6%’ L 5 i 8% .

Cash Flow/Total. Debt Sl kw T

I RewmonAsses o f o wew oo f o Tew O 20%
| " Total Debt/Total Aésets 1. ' - 32% o S 32% ‘ 3% .
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Factors Affecting the Fin

“Exhibit 5.2

ancial Performance of Metal Finishers - -

(number of respondents from 85 completed questionnaires)

v

[Factor Most | Important | NotVery | Not AtAl
] Important -| Important Important
| Ability to Meet Quality Control Requirements 31 30 7 o
| Long-Term Decline in Customers® Activity 31 25 9 1
| Wege Rates and Benefits 25 34 12 3
{ Increasing Cost of Materials 24 39 8 1
|1 Ability to Raise Investment Capital for Production 24 21 15 8
| Equipment -
| Existing Environment Regulations 24 - 44 5 0 .'

|1 Ability to Raise Investment Capital for Pollution 2 27 15 4

]} Control Equipment '

I Federat Tax Structure 19 30 8 7
Provincial Tax Structure 16 33 '8 7
Short-Term Decline in Customers’ Activity 16 30 14 3
Exchange Rates 12 31 14 7
Access to New Technology 10 47 10 3 |
Ability to Obtain Operating Credit 10 25 19 10 N
Access to Federal Subsidies 10 16 22 - 1 |
Other (noxioenvironmental) Government Regulations 10 - . 38 10 -0
Location of Customers ' 10 25 19 10
Access to Provincial Subsidies 9 14 24 10
International Trade Barriers 7 - 22 21 14
Ability to Achieve Economies of Scale 6 39 14 4
Pressure from Environmental Lobby Groups 6 . 29 21 6

“ Interest Rates 5 . 26 22 -7
Pressure from Organized Labour 5 17 29 11
Scarcity of Qualified Labour - 3 20 36 9
Interpfovincia] Trade Barriers 3 6 33 21

ll Other 3 0 0




factors

5.0  Assessment of Financial Performance

A small number of respondents indicated "other factors as bemg most rmportant or important to their
financial performance These other factors rnclude :

> obtarmng ISO 9000 approval
o bv. - increased overhead costs;
‘ > keepmg up-to-date wrth legrslatrve changes, and -
N ‘; _ lthe Goodsand Servrces Tax.

Trade barriers, interest rates and labour problems pose few srgmﬁcant problems to the metal ﬁmshmg
mdustry . : _

The questronnarre responses mdrcated that the factors most important to financial performanee are srmllar
for dlfferent sizes of firms and firms that serve different markets.. Two major ‘exceptions to thts rule are:

. the abrhty to meet qualrty control requrrements is of ‘most concern to metal finishers
S servmg the auto parts, military, aerospace and pnnted cu'curt board rndustnes, and

> smaller firms tend to rank the ability to raise investment caprtal for pollutron control
equipment as-a more important factor than larger fums ‘

53 Financial vnmei-ability

Financial vulnerabrlrty refers to the. potentral for a metal ﬁnrshmg operatron to elose asa result of changes

to the factors that influénce financial performanee ° .

In this study, we are most concerned with assessing the potential for operation closures if more stringent
environmental standards are implemented. Higher environmental standards would require metal finishers
to invest in waste treatment or-material recovery systems. Such investments could be financed through
retarned earnings, credrt and/or equity infusions (that is, further investment in the company by owners).

The likelihood that metal ﬁnrshers have access to the three financing sources depends on the followmg

—

»> Retazned Eammgs

°© _ﬁrms wrth poor ﬁnancral performance in recent years wrll hkely have
- very low levels of retained earnings
s - decisions to retain eamrngs are made by individual owners and, therefore :

»access to retained. earnmgs is ﬁrm-specrﬁc
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5.0 Assessment of Financial Performance

> : _Credi(:

. _firms with poor ﬂnancxal performanee have less hkehhood of obtmmng '

credit

. even firms with strong ﬁnancxal performance can be demed credit dueto

.eredltors perceived environmental risks
»  Equity Infusion:

finishing companies must rely largely on current owners for equity
infusions

e the ability of current owners to increase their investment depends partly

on the finm’s past financial performance and partly on the owners’
personal resources

Given these factors, financial vulnerability clearly differs across metal fi mshmg operatlnns It would,

therefore, be useful to identify different groups of metal ﬁmshers (industry sub—sectors") that share a
-common Jevel of ﬁnancnal vulnerability.

In various parts of this report, the mdustxy has been dwnded aeeordmg to:
' b ' ownersh:p (job vs. captive);
> -the markets served; and - .

> the size of firm.
Unfortunately, none of these divisions of the industry yield sub-sectors that are sufficiently homogeneous

to draw conclusions regarding financial vulnerability. An example is useful to illustrate the-inadequacy
of defining sub-sectors according to markets and/or ﬁnn size:

Low rates of retun prevail in some markets Since rates of return eamed are a key component

of financial performance, it mnght seem loglcal to assess financial vulnerabxhty according to the

o markets served by a firm.

Some firms serving low-return markets, however, are able to earn sufficiently high profits by
finishing high volumes of products. Therefore, a division by market served fails to capture the
diversity of the industry. :

,' High-volume (large) firms should be less financially vulnerable than smaller firms since they are
better able to finance néeded investments through retained earnings. Therefore, it mxght seem
loglcal 1o assess finaricial vulnerabxhty accordmg to size of firm.
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50 " Assessment of l"inancial Ped’t:rmarxce :

However, firms - have dxﬁ'erent ﬁnanexal eommxtments and capacity. Even large ﬁrms may be

financially vulnerable if there are over-riding constraints on the firms ability to raise capital. A
large firm with a high debt load may need to borrow to meet more stringent environmental

standards. As discussed in Section 3; even metal finishers with strong financial performances are

having difficulties borrowing funds due to creditors’ wariness of the environmental risks
- associated with accepting metal ﬁmsher 5 land or building as eollateral

* Rather than imposing arbltmry divisions on a non-homogeneous mdustry the metal ﬁmshmg mdustry |
should be viewed as a eontmuum of diverse ﬁrms . ’

There are, however, some broad conclusxons regardmg financial vulnerablllty that can be made

»  Financial performance, and therefore financial vulnerablhty, ﬂuctuates wndely with the demand
for metal finishing services. This lmphes that the impacts of environmental policies will be more
- severe during periods of recession than in penods of increasing demand

| > The financial performance of many metal ﬁmshers declined srgmﬁcantly durmg the recent
recessnon Retamed earnmgs for the mdustry asa whole are likely low

> Rates of retun tend to ‘be lower in lower-quality markets such as wire goods, below-sink

_plumbing and some.hardware. Metal ﬁmshers servmg these markets are llkely to be more
, ﬁnanclally vulnerable

> Rates of return tend to be hlgher in markets that demand higher quallty, mcludmg aerospace and

military. Firms serving these markets are likely to be less financially vulnerable. Some metal

- finishers indicate that ISO 9000 certification can result in lmproved ﬁnancnal performance and
eonsequently lower ﬁnanc:a] vulnerablhty S o .

»  For any given rate of return, smaller firms wnll generate less total proﬁts thereby having less .

access to retained earnings, credit and equity mfusrons  Smaller firms, therefore, are likely to
more fmancxally vulnerable s ‘ '

> Anecdotal evxdence mdxcates that metal ﬁmshers abxhty to raise investment capital does not
always depend on financial performance. Creditors® perception of environmental risks is an
increasingly important barrier to financing investments. Therefore ﬁnanclal vulnerability can vary
sngmﬁcantly among ﬁrms w:th the same markets and size. -

» . If some shops close, the market share of at least some of the'remaining shops will increase
. Therefore, the closure of some shops may deerease the fmanclal vulnerabxhty of the remammg

: shops , o ‘ .
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6.0 Trends in Metal Finishing PfoceSses and »Subst,ances

Thls section provides an assessment of trends in processes used by metal ﬁmshmg operations. The
assessment was conducted in two parts. First, the most important process trends were identified and

assessed. These trends are believed to account for most of the changes taking place in the industry. .

Second, changes takmg place in the use of other substances of interest to tlns study were assessed

Major Trends in Metal Finishing Process es"'

Four major topics were identified where the most significant trends are occurring with respect to process
replacenien_t, the development of new processes, and substitutes for toxic inputs. These four topics are:

@) chlorinated solvent cleaning;
(i) 'ehro.miumuse;

(lii)_ cyanide use; and ‘
~(iv)  cadmium use.

Sometimes referred to as the Four Cs, these materials have been identified by EPA as key targets for
control within the metal finishing industry (U.S. EPA, 1992a and 1992b). As a result of existing and
anticipated environmental controls, I would estimate that 90% or more of the material substitution efforts
by the U.S. metal finishing industry have focused on these material. This estimate is supported by a
recent (and soon to be- published) survey conducted for the National Centre-for Manufacturing Sciences
~ (NCMS)". This study, which is entitled Assessment of Pollution Prevention and Control Technology for
Platmg Operations, asked platmg shop personnel to list environmental technology needs that are most
. ‘important to their company. Of the ten most frequently listed topics, six were related to process input

changes(e.g., alternatives to chlorinated solvent cleaning/degreasing), with the Four Cs makmg up over-

90% of these responses. -

" Before beginning this discussion, two points that relate to input material substitution are worth noting.
First, not all substitutions are environmentally sound, including many cases where a-less toxic material

~ is used. The truth is that most substitution studies fail to consider the life cycle costs associated with the
substitution. Also, they fail to consider engineering solutions that can make a hazardous process safe.
For example, there are many input material altemnatives to hard chromium plating. However, none of

14 This section is based on research by Mr George Cushnie of Sclence Apphcatlon Intematlonal
Corporation (SAIC)

15 The NCMS study results are presently under rev:ew and are expected to be released by January
11994
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these alternatives can be operated as an essentlally elosed-loop pnoeess llke chromium platmg “With
proper. engmeenng, chromium can be recovered from air emissions and water and the process solutions

~ can be maintained in useful condition mdeﬁmtely All of the altemnatives generate resuduals in the form

. of wastewater, spent baths etc.

Seeond, one should not eompletely aeeept the mformatxon contained in the hteratune with regard to the

success or material input substitution. Too often, articles portray products as state-of-the-art when they
are aetually in the development stage or have lumted appheabnhty _

Chlorinated Solvents‘°7 |

Chlorinate solvents have been used extensively in the metal working and metal ﬁnlslnng industry for
degreasing and cleaning. The most commonly used degreasing solvents include: 1,1,1 trichloroethane (or -

- TCA), trichloroethylene (or TCE), perchloroethylene (or PERC), chlorofluorocarbons, (or.solvent 113)

-and methylene chloride. - These solvents are used in a vanety of methods, but most frequently in vapour
degreasers, immersion or spray operations, and had wiping. Solventuse has declined during recent years
and especially since 1990, due to regulations restricting the use of ozone-depleting substances, voluntary .
actions by industry under EPA’s 33/50 Program (Industrial Toxics Project) (Graves, 1992), rising costs
for the purchase of solvents and the disposal of solvent wastes, and concerns over the health effects of
solvents. However, as late as 1989, an: estxmated 84 000 U.S. firms still used vapour degreasmg with TCA

i (Wemer and Mertens, 1991).

Data from the recent NCMS study show that approxlmately one quarter of the platmg shops that used :

~ chlorinated solvents in 1980 (approximately one half of the shops used clilorinated solvent in 1980) have

eliminated use of this material. The study also shows that newer plating shops (i.e., those established
since 1980) are even less likely to use chlorinated solvent. Further, the study showed that the avemge »
quantity of solvent used by shops has declined significantly since 1980. . .

Various alternatives are'bemg substltuted for chlormated solvents. The altematives include a combination
of equipment and material input changes. Usually, both an equxpment anda matenal change is necessary
since the equxpment is desxgned to the charactenstlcs of a given matenal

From an equxpment standpomt, vapour degreasers are bemg replaeed mostly by tanks eontammg non-
chlorinated materials. The tanks are used like other metal finishing process tanks. . Parts contained in_
baskets, barrels or on racks are lowered into the tanks, some form of agitation is apphed (i.e. mechanical

-~ and/or sonics), and after a period of time the parts are removed and rinsed. Other types of equipment

are also being used, but less frequently than the tank. One of the more common altematives is automatic

“parts washers. These units operate lxke washmg machmes, parts are loaded into the unit and- a

eleamng/nnsmg cycle occurs. -

16 Other Envxronment Canada initiatives are addressmg chlorinated solvent use in the MFI '

Hov~ ever, since the MFI s use of these substances is changmg, a bnef discussion of these trends
s mcluded in thls report S
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Input material changes mostly focus on aqueous and semi-aqueous cleaning substances. Aqueous cleaners
-have been used in the metal finishing industry since its inception. However, solvents were typically used

. prior to aqueous cleaning to remove the bulk of the soils (referred to as precleaning and/or degreasing).
As the role of the aqueous cleaner has changed, so has its formulation. The newer cleaners are more
sophisticated. Rather than simply removing and permanently holding soils, the new cleaner permit light
oils to float and heavy soils to sink. This prevents the cleaner from becoming overly saturated with soils
and therefore extends the life of the cleaner. Associated with the use of these cleaners are equipment such
as skimmers and filters that separate the soils from the cleaning bath. Semi-aqueous cleaners have better

- solvency properties than aqueous cleaners. However, there are some drawbacks with their use, including

oily films lift on parts, air emissions, and disposal pmblcms As a result, the general prefencncc istouse

~ aqueous products (e.g., buffing compounds) and the semi-aqueous chemistry is needed.

There are numerous other input material and equipment substitutions being used or investigated by the
metal finishing industry. However, these are most often directed at specific degreasing/cleaning operations
and generally have less applicability than aqueous and semi-aqueous cleaning. Some examples include:

(1) non-ozone depleting solvents that are used as drop in replacements in conventional chlorinated solvent
equipment (includes hydrochlorofluorocarbons (HCFCs); (2) pcrﬂuomcarbons (PFCs) which are used in
new vapour degreasing tanks for cleaning heavily soiled parts requiring a higher quahty cleaning process
.(Wang and Merchant, 1993); (3) supercritical fluids (e.g., CO,) which is an emerging technology with very
limited apphcatlon, and (4) moltcn salt baths which are in fairly wide use, but have hmlted apphcatlon

Cost differences between conventxonal chlorinated solvcnt cleamng and the alternative mcthods varies
. widely depending on the specific application. Also, chlorinated solvent cleaning costs are rapidly
changing due to decreases in material production and increases in disposal costs. Prior to recent -changes
in environmental laws governing chlorinated solvents, the cost of using these materials was relatively low.

Chromium

s

Chromium is one of the more common input material used in the metal ﬁnishing industry; with the most |

sngmf cant uses involving decorative and hard chromium electroplating, conversion coating for cadmium
and zinc plated parts, bright dipping of copper and copper alloys, and aluminum finishing (includes
~ chromic acid anodizing, deoxidizing/desmutting, sealing and aluminum conversion coating). Due mostly
‘to health concerns, environmental regulations and efforts to reduce operating costs (including treatment
and disposal costs), the metal finishing industry has sought altematives to the use of chromium. Also,

there has been some change involving the substitution of trivalent chromium in processes where

_ hexavalent chromium lias been traditionally used (trivalent chrommm is generally considered to be less
hazardous and less costly to treat). , : -

The. grcatest use of chromlum is with decorative chromlum plating. This process is tradmonally

performed with a hexavalent chromium bath, but trivalent chromium plating has increased in use,
especially during the past ten years. With either process, an undercoat of nickel/copper or nickel is

- usually applied. Chrommm plating has been replaced on some products by neplacmg steel parts with
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noncorrosive materials, such as stainless steel and by organic coatings (paint). An exainple of chromium

- platmg displacement is automobile bumpers. Although some chromium plating has been neplaoed it

remains as one of the most frequently applied electroplates.

Trivalent chromium plating is an eoonomically attractive altematiVe‘ to hexavalent plating for some -

‘applications. However, its use has been limited due to a difference in appearance from the standard
hexavalent bath. The trivalent bath chemistry is more expensive to purchase than the hexavalent bath.
The cost savings is a result of reduced metal loadings on the treatment system (the trivalent bath contains
less total chromium) and the avoidance of the hexavalent chromium reduction step during treatment. One
-source estimates that, considering treatment costs, the cost of trivalent chromium plating is about one-thmd
of the costs for hexavalent solution (Spearot and Peck, 1985)

Hard eluomlum platmg is applied to tools, hydraulic cylinders and other metal surfaces that require wear ~ -
resistance. The major difference between the decorative and hard chromium deposits is their thickness.
The hard chromium deposit is typically hundreds of times thicker than decorative ones. Although research
efforts have sought a trivalent chromium substitute for hard chromium plating, no solutions are

..commercially available. Input material changes for hard chromium have focused on alternative deposits.

Also, alternative processes have been used. The alternative input-material that has been most successful
is electroless nickel (Jeanmenne, 1990). Other altemative input materials under current consideration are
electroplated nickel alloys (e.g., Amplate), and nickel alloy composites (e.g., Boeing Ni-W SiC).
Alternative processes to hard chromium plating include brush plating and metal sprays. SAIC has worked

- with the Air Force during the 'past several years investigating alterative input materials and process for

hard chromium: It is my opinion that substitutions can be made, but that they will be done on a case by
case basis. ‘There will not be a universal substitute for hard chromium plating during the next 10 to 20
years. In fact, many users switching to non-chromium input materials and processes, may find that they
have complicated their treatment processes and increased their overall costs by switching away from hard
chromium plating and they may retum to hard chromium plating in the future.

Chromlum.use with alummum finishing is perhaps most common in the aerospace industry. Chromium
combines with aluminum on the surface of parts to provide corrosion and wear resistance and a chemically

- active surface for pamtmg of colouring. The two most common processes are chromic acid anodizing and -

chromate conversion coating. These are not competing processes, but rather each has a specific role.
Both processes are performed in hexavalent chromium baths. The anodizing process is electrolytically
performed and the conversion coating process involves simple immersion. Significant research efforts
have been expended during the past ten years to find alternatives to these processes. For many
applications, alteratives have been identified and implemented. For example, chromic acid anodizing has
been partially neplaeed by common sulphuric acid anodizing and sulphunc/bone acid anodizing and non-
chromium conversion coatings (e.g., permanganate, rare earth metals and zirconium oxide) (Hinton, 1991)
have to a lesser extent replaced the chromium baths. Another use of chromium during aluminium
finishing is for deoxidizing/desmutting. Deoxidizing and desmutting (sometimes a combined single step)
remove oxides and other inorganics that would interfere with aluminum processing ( e.g., anodizing).

Altematxves to the chromium-based products include iron and ammonium salts or amines mixed with
various oxidizers and/or etchants. Owing to the extent of research for non-chromium ‘aluminum finishing
and the success rate of these efforts, it is feasible that chromium’ use will eventually be eliminated from
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the aluminum ﬁmshmg area. One would expect to see large scale substitutions during the next ten tears. -
However, total elimination will take considerable longer due to small residual uses of chromium for which
no satnsfactory substitute exists and due to the eomplexxty of the military and aemspaoe specifications that
presently require the use of chromium."” ]

. Cadmmm '

Cadmium is eleeimplated, pnmanly on steel, to provnde corrosion resistance, It is eepeemlly useful for
marine environments, where zinc plating ( the primary altemative to cadmium plating) is less effective.
Cadmium plating presents even greater concerns that chromium plating. First, cadmium is usually
deposited from a cyanide based bath (non-cyanide baths are also employed, but to a much lessor extent
- due to their inferior plating characteristics), which provides additional incentive for its replacement.
. -Second, unlike chromium plated deposits (which are often applied to surfaces intended to contact humans,
including surgical instruments), cadmium deposits pose a potential health hazard. As a result, the use of
cadmium may be restricted on some parts/applications in the future (Ko, 1991). Therefore, cadmium
. plating poses a threat as a process and as a product.

Many alternatrves to cadmmm plating exnst, thh no single universal substitute available. Some of the

cadmium platmg alternatives include: zinc plating, tin or tin alloy plating, cobalt-zinc plating, nickel-zinc

plating, zinc-iron plating, zinc-flake dispersion coating, metallic ceramic coating, and ion vapour
deposition of aluminum (Mandich and Krulik, 1992; Holmes et al., 1989; Wood, 1990). Generally, for
alternatives to be successful, they must provide sufficient corrosion resistance as measured by standard
tests (e.g., salt fog test). Also, for certain military and aerospace: applications the altematlve deposits must
provnde other desu'ed characteristics such as lubricity. ' :

Many electroplating job shops have eliminated cadmium plating due to a reduoed market and to the
“enforcement of local discharge standards that are often much more restrictive than the federal limitations.
Also, many captive shops and mllltaxy shops have reduced or eliminated the use of. cadmlum plating.

It is conceivable, owing to the toxicity of the cadmium deposit, that cadmium platmg will be ehmmated
~ within ten to twenty years, except for some special apphcatrons (e.g., aerospace). 4

Cyanide

Cyanide, in the form of either sodium of potassium cyanide, has been a key component of plating
solutions for many years. Some of the metals commonly plated from cyanide baths includes: cadmium,
zinc, copper, brass, and precious metals. Cyanide is also present in some cleaning baths, some stripping
solution (e.g., nickel strips) and in many chromate conversion coatings (as ferrocyanide). The most

17 One Canadian metal finisher also noted that chromium is used as a passivate for zinc plated
articles. The chromium from this source cannot be readily recycled or recovered as it can from

chromium plating operations. There are apparently no readily available alternatives to these

chromium based passivates.
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extensive use of eyamde is in. platmg baths. When used in a plating bath formulation, cyanide forms a
- moderately stable complex with metal ions that permlts the deposmon of the metal under the influence .
ofa suttable electrical potentxal . '

: Although cyamde-eontammg baths are emmently satxsfactory as far as platmg results go, pollutton oontrol

- poses a problem in terms of both compliance and economics (Lowenheim, 1978). Cyanide effluent
limitation are often set Jocally at concentrations far below the federal standards (probably more for
emotional reasons than for scientific reasons).” The conventional cyanide treatment methods are able to
destroy cyanide to low levels as long as the cyanide is not present as a strong complex (e.g., cyanide and
iron form a complex that is not usually destroyed by conventional treatment). If an untreatable complex
is present, then compliance is difficult, especially if the local standards are more stringent than the Federal
_standards. In either case, cyanide destruction requires the use of expensive treatment reagents. As a
result, there has been a significant effort to find and implement cyanide-free plating processes since
approximately 1975. The earliest and most complete cyanide substitution that has taken place in the

~ plating industry is the switch from zinc cyanide plating to zinc chloride and zinc alkaline (non-cyanide)

baths to replace the single cyanide bath. On a positive note, in addition to cyanide use reduction, some

platers enjoy production benefits from the substitution, including better and brighter plating.

The second most complete non-cyanide plating substitution is the switch from cyanide copper plating to -
alkaline non-cyanide and acid copper baths. Like with zinc plating, platers switching to non-cyanide
copper must often implement two processes. For example, acid copper cannot be applied directly to steel
" or zinc-ally die castings, whereas copper cyanide can. When these types of parts are to be plated in an

» ae:d copper bath, they must first be coated with a copper cyanide or nickel strike (thin deposit).

‘Cadmium, silver and gold are’ almost exclusnvely plated from cyanide baths, although non-eyamde
substitutes are available for all three metals. In each case, the substitutes have very limited application
or are significantly inferior in terms of deposit quality. For example, non-cyamde cadmium solutions have
been available for more than 15 years (e.g. ., ammonium chloride/ammonium sulphate, ammonium
fluoborate/boric acid and sulphunc acid types). -However, they have poor throwmg power (cannot plate

into recesses) and therefore hmlted application.

Cyanide was previously a common mgrednent in electrolyzed cleamng baths such as those used for alkaline
descaling. Owing mostly to environmental regulations, cyanide cleaning formulations have been mostly
abandoned. Approxlmately less than 5% of platmg shops use cyamde-beanng cleamng solut:ons today

18 There is an emotional factor involved with cyanide because it is widely been regarded as a deadly
poison. Because of its notoriety, cyanide is probably feared more by the general public than many
compounds that pose sngmﬁcantly greater env:ronmental and health risks.
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In summary, much of the plating workload that was once processed in cyanide baths is now bemg :
processed in non-cyanide baths. Overall, cyanide usage has probably decreased by 50% or more since

1980.' The complete elimination of cyanide use has been accomplished by may plating shops. However,
because most non-cyanide substitutes do not cover the range of applications of their cyanide counterparts,
the majority of these shops have had to reduce their customer base in order to eliminate cyanide use. One
- would ‘expect continued improvements in non-cyanide metal ﬁmshmg solutions with nearly complete

substitution during the next ten to twenty years.

Tre‘nds m MetalA'Finishing Processes Ini'olving Other Substances of Interest” = - -

Copper
* Copper is used most frequently as a 'coatir\g between a substrate such as zinc diecastings, plastics,
aluminum and steel and the subsequent application of nickel and chromium. It is also used in the -
manufacture of printed circuit boards and, either as the metal itself or alloyed with zinc or tin, in the
plating of brass or bronze decorative finishes.

There are four basic copper processes.

> - Acid Copper Using Copper Sulphate as the Electrolyte

~ Acid copper is most frequently used to. apply heavier coatings of copper and to smooth out the
polishing marks and other minor surface imperfections. It also contributes to the corrosion
resistance and is usually specified by the automotive compames for exterior apphcatrons

There was some substitution away from acid copper in auto parts during the 19805 However
" - this trend is largely completed and no additional substitution is predicted.

> Cyam‘de Using Copper Cyanide

Copper cyanide baths are used to give a protectlve layer of copper on zinc diecastings, rolled
zinc and zincated aluminum to provide protectlon against the aggresswe acid action of -
o subsequent electroplating operations. '

Attempts have been made to develop an alkaline copper process to replace cyanide but it has
‘not worked well in production on zinc diecastings and zincated aluminum. It is more difficult
to control and more expensrve to operate.

19 ‘This section is based on research by> Mr. Ken Coulter.
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»  Pyrophosphate Using Copper Pyrophosphate .

. Copper pyrophosphate is used in electroplating of pnnted circuit boards and other applmtxons
- whm its abnhty to plate through holes is required. No substitutes are expectcd :

»  Electroless Copper

Electroless copper uses catalytic deposition of copper in an aqueous solution containing copper
ions with reducing agents, complexing agents and stabilizers. The process is primarily used in

-~ printed circuit board manufacture where its ablhty to plate evenly and through holes is
significant. This apphcatlon of copper is mcreasmg

~ With the lack of alternatives on 'tﬁe horizon, the use of copper in metal finishing is expected to be

proportional to demand trends in the auto parts and printed circuit board industries. Additional use for
decorating furniture will depend on trends in fumniture deslgn

. Nickel

Nickel electroplating isa key prot:ess in obtaining attractive, corrosion resistant coatings. It isan
intermediate step immediately pnor to the application of chromium or a precious metal. It provides

-major- protectlon against corrosion 'in the sequence of plating layers and produces a bright finish when

desired. There is no substitute on the horizon for nickel plating except in pamted or powdered coated
applications. _

The process baths are made up primarily of nickel sulphate and nickel chloride with agents added to
control grain structure and other process control chemicals. It is also applied by catalytic precipitation
on plastic and ceramic pieces as a step before plating with copper-mckel-chromlum

Electroless nickel is sometimes used as a substntute for hard chromium plating. Thls process has
significant potential for growth for several reasons:

» electroless nickel is used as an undercoating prior to plastic_ coating of some auto parts;

> tis used in the manufacturing of some printed circuit boards, a growing metal
finishing actxv:ty, and :

> _ it is replacing some hard chromium plating in the rebuilding of wom parts.
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lZin’c

Zinc is the most widely used metal in the metal ﬂnishing industry. Its applications are increasing

rapidly as the demand for greater corrosion protectxon is made by the automotlve, agncultum and
construction mdustnes

Zlnc is applied mechamcally as in hot dip galvaniziné and electrolytically. Small parts, such as

fasteners, are plated in barrels, while larger parts are fastened to racks and carried through the platmg
process.

Platmg baths may be acid with the electrolyte primarily zinc sulpbate or zinc chlonde or they may by
alkaline or cyanide based. The choice of which bath to be used is determined by the customers

specifications, the quality required, the economics, including waste treatment and the eqmpment in
- place for processing. _

Its applications would abply'across all but two or three of the sectors of the industry under discussion.
~ It is also used in the zincate process for chromium. plating aluminum.

Lead

There is very little application of lead in Canada, if there is any at all. It is, however, used
extensively when plated as a tin/lead alloy (usually 60%/40%) in the manufacture of printed circuit
boards. Its function there is to provide a solder to facilitate the manufacture of the boards. Some
processors have found altematives to its use such as tin plate plus a stearic acnd immersion.

- ‘Development of alternatives is on-going.

Non-soluble lead nodes are used i in chromium platmg However, some slight dissolution of the lead
does occur. Therefore, lead is found in the running rinses from such chromium plating progesses.

Finally, the tin/lead plating process uses lead fluoborate in the electrolyte.

)
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7.0 Material Recovery and Recycling Practices

Reductions of potentially toxic matenals from metal finishing waste streams can be achieved thmugh
material recovery and recycling practices. For example, recovery of materials for reuse at the source,
before they become part of the waste stream, reduces the amount of waste requiring treatment and
dlsposal Material recovery measures can be applied to rinse water, drag-out, plating bath solutions
and air emissions. Such measures can reduce waste water and plating chemical costs as well as
reducmg the capacity requirements for downstream recovery and treatment facilities.

Envuonmental policies are desrgned to reduce the environmental unpaet of industrial operations on the
environment. One way of doing this is to encourage metal finishers to adopt material recovery and
reeyelmg practices. Therefore, it is unportant to understand the current state of material recovery and
recycling in the industry and the potentxal to increase such. pracuces

_ This section of the report addresses these issues by answenng the following questions:

» What material recovery and recycling practices are available?
> How widely are these practices currently in use? |

4 What are the major barriers preventmg metal finishers from mcreasmg material
recovery and recyclmg"

' Informatlon on recovery and recyclmg techmques was assembled from 4 major sources:

> CH2M Hill (1994);

> Environment Canada (198.7‘);
> Forrestal (1987); and
>

the questnonnalre and interview program conducted by Apogee Research.

7. l Rmse Water Reductlon and Reuse

Rinse water is used to remove res:dual drag—out from racks and plated parts. Rinse water reduction or
reuse techniques decrease the amount of effluent that needs to be treated and lowers treatment costs.
However if rinse water becomes too concentrated treatment may be impaired. Conventional processes
employ a continuous flow tank but the amount of rinse water used and treated can be reduced
significantly from app]ymg any of the followmg techniques: counterflow rinsing, spray rinsing, still (or
"dead") rinsing, cascade rinsing, improved mixing, flow control, conductivity control, drip trays, air’

jets and tlrners These methods will be discussed in detall below.
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A majority of the responses from metal finishers indicate that they use some method of reusing rinse
water; of the 88 respondents (including interviewed eompanm), 59 reuse rinse water. Intervnewed

eompames most frequently referred to counterflow rinsing and closed loop rinse water systems to .
' _recover rinse waters.

Counterﬂow Rinsing

Counterflow rinsing involves i unmersmg plated parts in a series of rinse tanks (usually 3) to remove

residual platmg metals and chemicals. The parts move in the opposite direction to the flow- of water

There are a number of advantages associated with counterﬂow rinsing:

> Counterflow rinsing may reduce rinse water waste flows by up to 95% over
‘ convennonal method.

> - It reduces wasiewatelf treatment costs.
> ‘ Itisa simplé technique which requires very littl.e ‘mainténance after installation.
The niajor disadvantages to counterflow rinsing are: '
o > Series of counterflow rinsing tanks require additional space in the plant.
> Additional ﬁnsiﬁg.increaseg production time. | |

» . May not be cost effective if treatment cost savings do not offset costs of addmonal
: tanks, space requirements and longer productlon time.

> ~ Aeration may be required to ensure adequate mixing of rinse water.

Counterflow rinsing was specifically indicated by a number of companies in our survey as their major
means of rinse water reduction. Other studies indicate that it is usually the most common form of

rinse water recycling practice used by the metal finishing industry. Environment Canada (1987) found
that 27% of metal finishers in Canada used this technique. Two recent studies of Ontario and Alberta,

- Proctor & Redfern (1991) and Monenco (1992) respectwely, found that about 46% of respondents use
- counterflow rinsing.

Spray Rinsing

Residual drag-out is sprayed off over the plating tanks which allows rinse water to drain dxrectly back
mto plating baths to-make up for evaporatwe losses.
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Spray rinsing has several advantages:
> Thismeﬁnoduseslesswwmmﬁnsewww. _
> Spray nnsmg can recover 75% of the residual dragout’ matenals

> It requires less space than other methods of rinse water recovery, most notably
' counterflow nnsmg '

| »  This method can be applied to platmg baths which are operated at hlghcr temperatures
' since addmon of rinse water into the tank makes up for evaporation losses.

The method has two lmportant drawbacks:

$ _ ‘ Although spray rinsing is pamcularly well-surted to flat items such as printed circuit
boards, it is not as effective for parts with more complicated designs. -

> Although’this method is compatible with counterflow rinsing, it precludes other waste
- reduction methods such as cascade rinsing.

Despite these drawbacks, spray rinsing is one of the most common rinse water recycling practice used
by metal finishers. Environment Canada (1987) found that 144 firms, or 26% of respondents used
spray rinses. In particular, the majority of hard chrome operations use spray rinsing over plating
tanks. Ontario metal finishers indicated that this method was the second most common wastewater

reduction method with approxxmately 35% of respondents usmg spray rinsing (Proctor & Redfem,
1991). _

s

Still Rinsing

~ Also called "dead" rinsing, thls method uses a rinse water tank that is not contmually overﬂowmg and

being replenished.

The advantages of still nnsmg mclude

» - Dead rinse waters can be retumed to the plating tank to make up for losses due to
evaporation.
> Where there are a series of platmg tanks a dead rinse tank can be placed before a:
plating tank to drag in small-amounts of plating solution to make up for the drag out
lost as the part is removed from the platmg bath.:
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There are two notable dlsadvantages of stlll rmsmg

> Still rinsewater tanks must be used in conjunction with other rinse tanks and therefore
require additional space. v

> Without addmonal water flowing mto the tank, rinsewater may not be mixed enough ,
to allow for full usage of the entire volume of the tank.

Still rinsing was one of the first methods used by the mdustly to recover plating solutxon and is still
very common; almost every plant has at least one still rinse tank

Cascade Rinsing

Also known as "reactive” rinsing, this practice involves using rinse water effluent from one operation
as a rinse water supply for a compatible operation. For example, effluent from an acid rinse water
bath may be used as the rinse water supply for an alkaline cleaning process that precedes the acid
bath. The acid in the effluent helps neutralwe some of the dragged-in alkaline in the acid bath,
thereby extending the life of the acid bath.

Desirable features of cascade rinsing include:
N Cascade rinsing prolongs the life_of plating and cleaning solution baths.

> It can be used in conjunction with other waste minimization techniques such as -
counterflow rinsing.

Cascade rinsing has two significant disadvantages:

s

> It can only be used when chemicals used in various baths are compatible such as an
acid and an alkaline solution. '

> This method requires linkiné operations which may result in production seheduling
changes or extended production time.

' Cascade nnsmg is less commonly used than other rinsing practices. Nmeteen percent of companies in
Alberta use cascade rmsmg (Monenco 1992).

Improved Mixing :

Improved mixing refers to the use of agitation techniques to mix tank contents and help remove excess
plating solution from parts. Mixing techniques include: placing inflow pipe at bottom of the tank, air
or mechanical agitation, hydraulic or ultrasonic devices.
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There are three advantages to improved mixing of tank contents:

»  Properly mixed rinse water tanks improve efficiency by ensuring the entire tank is
used. ' ' ‘ g ’

> thmg of rinse tank contents with air or mechameal devices requires that lower rinse
: water inflow rates, thereby reducmg the amount of water used

> Agltatlon of rinsewater is effective in temovmg excess platmg bath solution from
. plated parts.

" The only potential drawback to im'proved mtxmg is the need for additional equipment such as water

 lines, or mixing machinery to be placed in the tank to agitate the nnsewater Addmonal mixing
machinery for instance, could require extra space.

Improved mixing techniques are employed by most metal finishers, since it is a simple means to
increase the efficiency of rinsewater tanks. The Alberta study found that 50% of firms responding
used rinse water agitation (Monenco, 1992)." Although there are no figures specifically on the
improved mixing techmques in other ‘areas of Canada it is likely that approxnmately the same

: percentage use unproved mlxmg

- Flow Control

Flow control refers to the use of valves to regulate the amount of water inflow into rinsing tanks.

The advantages of flow c'ontrol systems. include:

l< .

> Water supply valves can be used to keep effluent flow rates to rinsing tanks at a
minimum and therefore reduce water usage : S

> Flow control ensures constant flowrates and_constant quality of rinsing despite
- variations in water line pressure.

There is one major drawback' to flow controls:

> " The eﬁ'ectlveness of the flow contml may be llmlted where hlgh flow rates are
4 requnred to provnde adequate mixing in rinse water tanks

The Ontano study found 76 f irms, 29% of respondents used rinse water flow controls whlle the
Alberta study shows 50% of the 80 responding companies employed flow controls.
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| Condnchvnty Control

Conductxvxty meters can be placed in rinse tanks to measure the eonducmnce of the solution and mfer -
" the contamination of a rinse tank. As the rinse water becomes contaminated, the ionic strength

increases and the conductance measure increases. When the conductance reading reaches a set point,

the controller allows addmonal ‘water to enter the rinse water tank

The advantage of the oonduetmty control system is that it minimizes the amount of fmsh water added
to the rinse tank while ensuring that the parts are properly rinsed.

The dlsadvantages to conductivity control meters are:

S They must be regularly maintained to perfonn well’ and do not withstand rugged .
condmons

> Itis often difficult to establish optimum set points.

Since they are relatively inexpensive, conductivity controllers were once widely used, however as their : ||
dxsadvantages became known they became less prevalent. The Environment Canada 1987 study found .
45 companies, only 8% of respondents used conductivity meters and the pmvmc:al studles also found II

8% of plants mdlcated that they used conductivity controllers

~

Timers

Timers are also employed to ensure mixing occurs at appropriate times and that flow is adequate.
‘They are used to reduce rinse water flow by providing inflow only when rinsing is takmg place
Timers have similar advantages-and disadvantages as conductivity cells

7.2 Dreg-Out Minimization and Recovery

As workpieces are removed from plating solution baths, some residual plating solutions remains on the
part, the residual solution is drag-out. Drag-out is rinsed off of plated parts with rinse water baths or
- sprays.” Recovery and minimization of drag-out can be achieved using a variety of methods including: *

surface tension reduction
improved racking orientation
drip bars over process tanks
maximize holes in plating barrel
increase plating bath temperature
use drain boards between tanks
rock parts to maximize drainage
segregation of effluents

longer withdrawal/drainage times

minimize concentration of plating baths
reduction of bath viscosity

rotation of plating barrel over process tank
low pressure air jets over process tank
agitate plating bath contents

use de-ionized water

use of tanks to catch splashes or spills -

VYVYVYYY
YYYVYYYYY
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Drag-out minimization and recovery has several significant advantages:
> Recovery of drag-out is a nelatiirely inexpensive mateﬁel fwovety procedure.

> Minimizing or using drag-out w:ll reduce the total amount of rinse water requmed and o
ﬂxeamountofnnsewaterthatmustbeﬁuted. :

> Cany-over"ﬁomonepmeessbaﬂxtoﬂxenmnsredueedsoﬂxetenslessmss-
* contamination betweén process tanks

> Drag-out minimization and recovery methods often involve slmple, operatlonal or -
pmcess changes. L

».  Recovery and minimization techniques can easnly be used in conjunctlon thh other
' material recovery methods

There is one notable dlsadvantages associated with drag—out recovery:

> Addmonal tnme required to drain off drag-out increases total productxon time. .

. Our survey results indicate that half of respondmg ﬁrms, 44 of 88, practice some form of drag-out

recovery. In particular, longer withdrawal time was used by 28 of 88, or 32% of respondgnts.

~ Existing studies show similar trends. Environment Canada (1987) reports that: 32% of firms used

delays to reduce dragout; 32% of firms had tanks to catch spills; and 18.5% of firms practnsed efﬂuent
segregatxon :

More recent findings indicate that in Ontario 37% of operations ﬁse longer withdrawal/drainage time
and 16% use wetting agents to reduce surface tension or viscosity in plating baths. Monenco (1992)

reports somewhat higher rates in Alberta study. ‘There were 78% of firms using longer dramage over
plating tanks and 35% using drip collectlon between tanks.

73 Evaporation

. Evaporation of rinse waters is used to i increase the coneentrat:on of metals contained in the nnsewater

baths. The concentrated solution can then be punﬁed and reused in plating baths. This method can

be used for many metal finishing processes including: chrommm nickel, copper, cadmium, brass, zinc,
silver, gold, alkalis and acids:

- There are two types of evaporatofs, atmospheric.and vacuum. Atmospheric evaporators evaporate the
-liquid as it is passed counter-current to the air stream. Relative humidity has a direct effect on the .

evaporation rate of room temperature baths. Vacuum systems take advantage of the lower boiling
pomt of the liquids in low pressure conditions. Energy requirements are lower for vacuum,evaporatlon
as is the potentlal for dccomposmon of the recovered matenals
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Evaporation has several advantages as a recovery prooedure:

> Evaporators are readily available on the commercial market thh suﬂicxent selection
: for both small and large meta] finishing operat:ons '

> Maybeusedwrthother recovery systems suchaslon exchangetofonn a closed loop
: system which reuses all rinse waters.

»> Large plants may find reeovery of chromium, nickel and cyanide may have a.
favourable pay-back period with considerable savings lf conventional rinse water
treatment is avonded

» Atmosphenc evaporation is a relatively simple technology and is therefore easier to
install, operate and maintain than some other recovery methods.

There are some significant disadvantages to using evaporation:

> Evaporation is relatively costly as a result of higher capital costs and energy required
to generate steam.

Not suitable for highly diluted solutions due to high energy consumption

» Solutxons susoeptlble to foammg (like cyamde) may not be suitable for atmospheric
evaporation. :

> Evaporation is most cost-effective for high temperature baths, such as chromium
plating baths, but may not be as effective for other plating baths.

s

> Evaporatlon, in pamcular vacuum evaporatlon requires sngmﬁcant expertlse to operate
- efficiently. .

Evaporatron is one of the most frequently used recovery technologies. Our questionnaire found 41%
of respondents use evaporation recovery. ‘This is considerably higher than other studies. Environment
Canada (1987) found evaporation techniques in less than 4% of metal finishing operations. Proctor &
Redfern (1991) indicates that 9% of Ontario metal finishers use this method. The Alberta study did
not identify evaporation as prevalent in waste minimization practices (Monenco, 1992).

7.4 Ion Exchange

Ion exchange involves passing wastewater through a resin bed which contains negatively and
positively charge'd ions. Harmless ions held by electrostatic forces in the resin are exchanged for

targeted ions in the solution, such as metals. When the exchange sites on the resin are saturated the
resin is regenerated using an acid or a base

o
rd
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-lon exchange can be used for chemical recovery, water recycling or effluent polishing. Commercial
applications include acid-copper, acid-zinc, nickel, tin, cobalt, and chromium plating baths. An ion
exchange system usually consists of a wastewater storage tank, pre-filters to prevent fouhng the
exchange resins, cation or anion exchange vessels, and caustxc or acid tegenerat:on equnpment

The advantages of usmg ion exchange mclude

> Ion exchange is an effective technology for removmg a wide range of metals fmm the
waste stream.

Resulting de-:onized water can be reused in the rinsing system.
May be used in conjunction with evaporation to complete a closed lcop system.

Ion exchange may be cost-effective when drag-out rates are relatively hlgh and costs
of waste treatment is prohibitive.

However, ion exchange has the followmg major dxsadvantages:
> The upper concentration limit is generally < 2500 ing/L for efficient oneration.
> Relativeiy_ high capital expenditures are needed to set up this type of system.

> Regenerating resin on-site requlres exther a shut-down period or multlple ion
' exchangers _ : _

| 2 Regeneratnon agents contain metals and other targeted materials and may be
recoverable but often need to be treated before disposal. -

>  lon exchange isa relatlvely complex technology and has sngmﬁcant mstallatlon
operation and maintenance requ;rements

Ion exchange is not as common as some of the other materials recovery pi-actlces for some of the
reasons given above. Our survey found that about 20% of responding plants use this system.
Environment Canada (1987) indicates less than 5% of metal finishers use ion exchange. Only 4% of

Ontario plants and 1% of metal finishers in Alberta are reported to use ion exchange (Proctor &
Redfern, 1991 Monenco, 1992)
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7.5 Reverse Osmosns

Reverse osmosis separates solute from a solutlon by forcing the solvent through a semlpetmeeble
membrane by applying a pressure usually 2750-5500 kPa. - The membrane permeate can be used as
rinse water and the remaining concentrate may be returned to the plating bath. This pmcedure can be
- applied to recover nickel, copper, cadmium, zinc and other solutions.
The advantages of reverse osmosis include:
> This process is relatively inexpensive and requires little floor space to operate.

>  Reverse osmosxs may be applied to any dilute waste stream where ionic specles
“removal is desn'ed

> . Power requixemeqts for this system are lovv.

»> Pure vvater is produee& as a byproduct which can be used as rinse water.

> ~ Pay-back periods of about three years bave been realized by indbshy.
Dnsadvantages include the followmg

R4 There is a narrow operating temperature, and pH range at whxeh thns proeess is

. effective.
> The membrane is susceptible to strong acids, bases and pamculate matter and can be
. expected to last only 1 - 4 years.
> Replacement costs for membranes, high pressure pumps and accessories may be
» sngmﬂcant

Reverse osmosis is rarely used in Canada. Our questionnaire results show 3 firms 'usi'ng it and the-
Environment Canada (1987) study found only 2 metal finishers using reverse osmosis. The Ontano
and Alberta studies do not specifically list the number of plants using reverse osmosis.

7.6 Electi‘olytic Reeovery

: Electrolyiic recovery refers to the use of an electrolytic cell through which, metal ions in the
wastewater are deposited onto a cathode while elemental metals and oxygen are produced at the anode.
Conventional electrolytic recovery used stainless steel cathodes. More advanced methods have been

developed which feature the use of stainless steel mesh cathodes, expanded meal-mesh electrodes or
carbon filament mats cathodes.
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The advahtages of usihg elecﬁ'olyt_ic recovery are:

> . This method is highly effective in iecovmng metals; rates of 90-98% have been

realized with advanced systems. Reeovermg such a hngh percentage of metals
significantly extends bath life.

> Cyamde in rinse water is destmyed through oxidation in this process and therefoxe
’ - pretreatment processes for cyanide are not necessary.

> Recovered metal foil Or powder is of high purity and is vahiable for reuse'or resale.

> lnstallatnon, operating and service requirements for this relatively simple technology
are lower than other recovery processes.

The use of electmlytlc reoovery is limited by the followmg dxsadvantages

> Electrolytic.recovery tends not to-work when metal concentrations are low (e.g., below
100 mg/l)

> Thls method is generally not useful for treating organic wastes or §iscous liquidé.

| 2 Fumes consisting of oxygen, hydrogen, chlorine and other gases may form and require
- a scrubbing system to be set up.

>  The remaining waste requires further treatment. Usually the waste is batch tneated and
dlsposed of as sludge

Electrolytlc recovery is used by 13% of firms responding to this study s survey. Environment Canada
(1987) found only about 1% of metal finishers employed this recovery technology In Ontano, about
7% of firms use thxs method (Proctor & Redfern, 1991) ‘

7.7 Electrodialysis

Electrodialysis is a relatively new waste recovei'y method which utilizes an electrical dﬁving force -
over a series of ion exchange membranes. Positively and negatively charged ions move to opposite
ends of alternating ion-permeable membranes. ' Alternating cells of dilute solutions and concentrated

_solutions are formed. Dilute solutions may be recycled as rinse water and concentrated solutions are

returned to the platmg tanks. Thxs techmque is generally used for treating rinse tanks to minimize
bmld-up ' _
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" Electrodialysis has two major advantageS'

>

>

It can produce more eoncentrated solutions than tevelse osmosis or ion exchange
processes. ~

'EIectmdnalysns does not often requme an accompanymg evaporator when used ‘with
ambient tempetature baths. : .

The dlsadvantages melude

>

>

>

Elecu'odialysis is only partially effective in removing contaminants such as brighteners

and wetting agents and is generally not feasible as a standard "turnkey" system.

Electrical requirements for this system are generally high.

Membranes may be fouled by precipitation of metals and would need to be replaced;
particulate mater and oxidizing substances must be removed prior to processing.

This method is not economically feasible for very dilnte rinse water; other treatment

. methods may be required before final effluent is discharged.

Only one of the metal finishing companies responding to our questionnaire and interview questions.
uses electrodialysis for material recovery. The extent of electrodxalysns use is not discussed in other

Teports.
|

7.8 Ultrafiltration

.

Ultrafiltration -refers to the use of very fine filters of 5 microns to 0.5 microns to remove oils and solid
materials-from cleaner tanks. It is most-often used with nickel chrome plating lines.

The advantage of ultrafiltration is that it is one of the only methods available to extend the hfe of
N cleaner solutions.

There are several disadvantages to using ultrafiltration:

»>

»

-Ultrafiltration does not remove dissolved metals from cleaner solution, only oils and

other solid matter.

Ultrafiltration systems are relatively expensive and (as noted above) are limited in the

materials they can recover; they are not economical for small to medium s:zed
compames
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I »

These systems are quite complwated and require additional equnpment, such as pumps,u' |
which take up extra space.

Our questnonnaxre respom suggest that 16% of metal finishers use ultrafiltration methods to recover
waste. Ultrafiltration is not specifically discussed in other studies. -

7.9 - Summary of Fihdings.
.Prevalence

" Exhibit 7.1 below summanzzs the .use of matenal recovery or tecyclmg practices by Canadxan metal
~ finishing oompames
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7.0 Material Recovery and Recycling Practices

Exhibit 7.1 | -
Summary of Material Recovery/Recycling Practices
Percentage of Total Firms Responding to Surveys

Rinse Water Reduction/Reuse

Counterflow Rinsing
Spray Rinsing
Still Rinsing
Cascade Rinsing
~ Improved Mixing
- Flow Control
Conductivity Control
" Timers
Drag-Out T ‘ | | | 50
. Minimization/Recovery 32 37 78 32
Longer Withdrawal - 32 na 35 na
Spill/Drip Collection o 19 ‘na na na
Effluent Segregation . . ; - na . 16 28 na
- Wetting Agents E : : ' '
" Evapbratioh - 4 . 9 . na - 41
" Ton Exchange | 5 4] 1| 20
. Reverse Osmosis N B na na| 3
Electrolytic Recovery - o1 na - 13-
Electrodialysis ' . | na na | - na 2
. Ultrafiltration ~ na o na| - 16
Sources: Environment Canada (1987), Proctor & Redfern (1991), Monenco (1992) and
responses to the questionnaire and interview program conducted for this study.
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Barriers to Increased Material Reeov'ery and Recycling

Althongh neérly all (94%) metal finishers use at least one material recycling or recovery method, most
compames identify barriers to increased material recycling and recovery. Exhibit 7.2 summarizes

survey responses concerning barriers to increased matmal recovery and mcychng We discuss the
most nnponant barriers below '

| R ,
‘ - ~° Exhibit 7.2
Barners to Increased Material Recovery/Recyclmg
[ . om
| CostConstrioss | 66
| Lack of Markets for Recovered Materials | 39
Space Clonstraints. k | | B - 3 I ]l
Lack of Technical Kn‘owledge : | ‘ 24
Government Regulgtions - I .16

~ Cost Constraints

Economic factors seem to be the most significant barrier for the majority of éompanxes with two-.

thirds of metal finishers identifying cost constraints as important. These cost constraints exist desplte
the foliowing factors.

> . 64% of metal finishers expenenceA lower costs as élreshlt of recycling and recovery
practices.. ‘A small sample of firms indicated that operatmg costs are reduced by an
average of 6%. ' :

> 17% of metal finishers generate revenue by selling recovered matenals For example
some suppliers of electroless copper reportedly will take back "waste materials."

'Falconbndge and Inco also buy back relatively small quantmes of metal-containing
. sludge.
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“These offsettmg benefits, however, are apparently not sufficient to make mcyclmg and reeovery
proﬁtable activities.

.~ Cost constraints are closely linked with the problems faced by many metal finishers in raising .

- investment capital for material recovery ‘and recycling. As described in Section § of the report, metal
- finishers cite difficulties in raising investment funds for reeovexylrecyclmg systems asa maJor factor
affecting their competitiveness and financial vmbllny

Finally, more education and trammg of system operators could improve the effectiveness of _
recyclmg/recovery systems. This would increase the offsetting benefits, thereby increasing the overall
. economic vrabnllty of matenal recychng/reeovery -
' Lack of Markets for Recovered Materxals

After cost constraints, the next most common barner noted was the lack of markets for recovered
materials. Thirty-nine percent of firms md:cated this prevented increased use of recovery methods.

One important factor in the lack of markets for recovered materials is the small amounts generated by
many metal ﬁmshers Several small firms indicated that:

> the volume of waste material they generate is too small to warrant mvestmg m
Tecovery technology; . .

> . metal produeers..will only accept. recovered materials that will not upset their
operations; and

> - metal producers will only accept recovered materials in large q_uentities. P

Space Constraints

Lack of ‘space to install treatment systems was cited by 35% of metal finishers as a constraint to
material recovery and recycling. Depending on plant lay-out, space constraints can increase
significantly the cost of retrofitting metal finishing operations. For example, some plants may not
have sufficient space around metal finishing lines for additional recovery and recycling equipment.
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7.0  Material Recovery and Recycling Practices

Lack of Technical Knowledge
Lack of technical knowledge refers to two related factors.

- 1@ _ Some metal finishers are unaware of the existing technical options for material
' recycling and recovery. The small size of job shops makes it difficult to quickly

disseminate information on new recovery eqmpment. This is partncularly true for new
technical optlons

(ii)  Operation of some pollution control equipment requires knowledgeable operators.
~ About one-quarter of metal finishers cite lack of knowledge as an unpednment to
material recychng and recovery. _

Suppliers of pollution.contro! equipment offer some training in the use of their -

- products. However, some industry representatives indicate that this is not sufficient.
There have been some attempts to develop provincial certification progmms for
treatment system operators to redress this problem.

Government Regulations

Government regulations were cited by 16% of metal finishers as being an impediment to increased -
material recycling and recovery. Metal finishers cite regulations regarding the transportation, storage
and management of hazardous waste as being major constraints. More specifically, some metal |
finishing waste could be recycled if sent to metal refineries. While it is not economical for individual
smaller finishing operations to ship their wastes to refineries, pooling wastes may be possible.

However, provincial regulatlons generally require anyone poolmg hazardous waste to be registered as a
‘hazardous waste receiver.
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8.0 Environmental Regulations Affecting Metal Finishing

‘This section of the report is meant to supplement information contained in CH2M Hill (1994) Tlus
previous background study reviewed regulations pemnnmg to air emnssnons, waste water and wastes
promulgated in the following jurisdictions:

> Canada (federal provincial and selected mumclpalmes),

4 United States (federal, state and mummpalmes); and :

» - Europe (European Economic Community, United Kingdom,-ance, Germany). |

To provide a broader picture of environmental regulatlons affecting the metal ﬁmshmg mdustry, this
section describes regulations in the following jurisdictions:

> United States (additional federal effluent standards);
> .Mexico‘; V
- > Hong Kong; and -
»  Singapore.
Repeatedv requests for information on regulations affecting the metal finishing industry were also séﬁt

to embassies and/or local economic and trade development offices for Japan Malaysna, Korea, Taiwan
and Indonesia. However, no responses were provided. ‘

Information was also sought regardmg compliance costs and monitoring and enfomement efforts in -
‘each of the above countries. Limited information was available for the United States. -

8.1 United States

CH2M Hill (1994) reviews federal, state and mumc:paj regulations for air emissions, effluent and
waste. That information is not repeated here. However, additional mformatlon is presented on the
costs of complying with U. S. federal effluent standards. -
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. . ) .

Metal finishing effluent standards set by the U.S. Environmental Protection Agency are listed in
Exhibit 8.1%° Pretreatment Standards apply to those operations discharging to publicly-owned =
treatment plants. Best Available Technology Effluent Limits and New Source Performance Standards
applytoopemt:onsdlsehargtngdneetlytowaterways "Newsomces are defined asthoseoperatlons '
starting up since 1983. .

- Other effluent standards may apply for captrve shops in the followmg industries: nonferrous metal
smelting and refining; coil coating; porcelain enamelling; battery manufacturing; iron and steel; metal

castings foundries; aluminum forming; copper forming; plastic mouldmg and formmg, nonferrous
- forming; and electrical and electromc components

These standards represent minimum standards that metal ﬁmshers must achieve. State and mumcnpal
governments may impose more stringent requuements

~ In addition to the effluent standards, all dischargers subJect to a pretreatment standard or new source
standards must produce Discharge Monitoring Reports every six months under Parts 403.12 (e) and
122 of the Regulations Code. These reports must indicate the nature and concentration of discharges

. of regulated pollutants as well as records of measured or estimated daily high, low and average
releases. The control authority may specify further reporting requirements or develop alternative

reporting methods such as certification statements with individual dxschargers Cyamde dlschargers
must self-momtor by:

> - monitoring: cyamde waste aﬁer treatment but before it is- nuxed wrth other effiuent .
. streams; or .

> monitoring the final effluent flow given the plant’s hmnts ad_yusted for the dilution ratio
(cyamde waste flow to the effluent flow).

20 Existing, indirect ‘discharging electroplating job shops and independent printed circuit board
manufacturers are also subject to the U.S. EPA ‘Electroplating Point Source Category Regulations
(CFR Part 413). However, these older effluent standards are not as strmgent as the newer effluent

~ standards for the metal ﬁmshmg mdustry
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: Exhlbit 8 1 o
- Pretreatment Standards for U.S. Metal Flmshing Emnent
‘ (mg/1)

Pollutant —— Best Available Technology | Pretreatment Standards , Pretreatment Standards fo NSnrce Performance

: Effluent Limits for Existing Sources | New Sources Standards _ l

| Day Max. | 30 Day Avg. | 1 Day Max. | 30 Day Avg. | 1 DayMax. |30 Day Avg. | 1 Day Max. | 30 Day Avg. |

Cadmium 069 026 0.69 0.26 0.11 007 0.11 007 |
Chromivm 27 1.71 2.77 L | am 171 2.77 m |
Copper 338 207 138 2.07 3.38 2.07 338 | 201 |
Lead 0.69 043 | 069 043 0.69 043 0.69 043 |
Nickel 398 238 | 398 238 3.98 238 398 238 |
Silver 0.43 024 | o4 0.24 0.43 0.24 0.43 024 |
Zinc 261 1.48 261 1.48 2.61 148 261 | 148 |
Cyanide 12 0.65 1.2 0.65 1.20 0.65 12 0.65
Total Toxic 213 . 213 o 213 | - 213 .
Organics . _ _ __ 3 ' - ' .
Source: ' US. Code of Federal Regulations Title 40, Part 433, |




8.0 Environmental Regulations Affecting the Metal Finishing

Eshmated Complumce Costs2l '

The U.S. Envnromnental Protection Agency dcveloped estimates of tbe costs of complymg vvnth the
metal finishing effluent standards (U.S. EPA, 1982) and assessed the economic impacts of the
standards. Cost estimates and impacts were assessed for three categories of metal finishers: job shops;
captive shops; and mdependent printed circuit board manufaemras

It is important to realize that these cost estimates are only the costs of the mcrememal reductions

nequued 'by the metal finishing effluent guidelines. The costs of achieving reductions required by
previous regulations are omitted. _

Jo’b,Shops .
It was expected that, on average, each direct discharging job shop would have incremental compliance
costs of over US$2,890 per year. These figures are based on the fact that all shops in this category
already met requirements for precnpltatxon/clanﬁcatlon, hexavalent chrome reduction, alkaline
chlorination and sludge dewatermg The only additional requnrements were that shops comply with a
"no dumping of total toxic organics” provision and invest in a multimedia filtration unit.

In addition, a one-time monitoring cost of $1,904 was expected to be incurred by 15% of direct

discharging job shops. A further 2% of such shops were expected to incur this monitoring cost on an
annual basns

Indirect dlschargmg jOb shops were expected to incur only momtormg costs of the same magmtude
and ﬁ'equency as direct discharging _|ob shops.

4

lndepehdent Printed Circuit Boérd (IPCB) Manufacturers

-All mdependent circuit board manufacturers are already subject to effluent standards of stringency

equal to metal ﬁmshmg effluent standards. Therefore, only monitoring costs will be incurred by IPCB

- plants. All plants will incur a one-tnme monitoring cost of $1,904 and 27% of plants will incur annual

monitoring costs of $2,890.

21 Costestimates are taken from: U.S. EPA (1982) DeveIapment Document for E_[ﬂuenl Limitations
Guidelines and Standards for the Metal Finishing Point Source Category; and U.S. EPA (1983)
- Economic Impact Analysis of Effluent Standards.and Limitations for the Metal F. zmshmg Indusny

. All estimates are in per plant 1982°U.S. dollars.
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Capt:ve Shops

Direct and mduect discharging captive shops compliance costs vary widely dependmg on the volume -

‘of their effluent stream. The annual costs of reduction measures range from $8,415 for plants with

less than 10,000 gallons per day of effluent np to $154,814 for plants wnh gwater than 500,000
gallons per day. .

One time monitoring coétsare'e)cpectedto aﬁ'ect 36% ofcaptiveshoﬁsand result in an extra =
US$1,900 for each affected firm. Annual monitoring is expected to affect about 6% of captxve shops
and result in mcremental costs of US$2,890 per year for each plant.

8.2 - Mexico

The Mexican govemment has established limits for metal finishers that discharge into water bOdlCS It

is not clear, however, whether these regulations apply to indirect dischargers as well as direct :
dischargers. The regulations have been designed to support codified water quality objectives and are

supported with a series of test protocols. -Exhibit 8.2 presents Mexico’s metal finishing effluent
standards. _
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Exhiblt 8. 2 '
Mexncan Standards for Dn'ect Dlschargw from Metal leshmg Operatlons

Avee Daily t (mgIL)

Instnnumeons imit (m)

69 69
1.0 12 |
| Suspended Solids 500 600 ﬂ
Grease and oils 10.0 150 .
Hexavalent Chromium 0.1 0.2 b
I Total Chromium 0.5 1.0 o
1| Copper 0.5 1.0
Nickel 2.0 2.4
Iron 10 12
Zinc 0.5 1.0 |
Cyanide 0.1 0.2
ll Cadmium - 0.2 04 -
Lead 0.l 02
I Aluminum 10 0.2 JI
1 Barium 2.0 24 |

Manganese -

20

i

. In addition to these standards, metal ﬁnishing,borhpanies are requested to limit amounts chemical

oxygen, dissolved solids, and fluorine in discharges as well as monitoring the temperature of
discharge. However, no legally enforceable or voluntary standards are provided. .
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8.3 Hong Kong

It is estimated that there are about 1000 metal finishers in Hong Kong. Metal finishing operations in
Hong Kong are subject to three environmental ordinances: the Water Pollution Control Ordinance, the
Axr Pollution Control Ordmanoe, and the Waste Disposal Ordmanoe

AY

Water Pollution

. Under the Water Pollution Control Ordinance (WPCO) an area is first designated as a water control
zone, and within each zone effluent discharge limits are established in a Technical Memorandum. .
These limits are then controlled through licensing. Currently 7 water control zones have been declared
in Hong Kong and the government plans to declare remaining areas in the near future so that WPCO
will be applied throughout the territory. All dischargers of waste or polluting materials into any
inland, territorial, or tidal waters within a zone must have a license (with the exception of domestic

- sewage discharged into a foul sewer). The discharger must ensure that the effluent meets the :

~ standards stipulated in the license but the Government monitors discharges. The maximum penalty for
-a first offence is HK$100,000 (about $C17,000) and HK$200,000 for any subsequent offenses.
Continuing offenses under WPCO may result in additional fines of $HKS5,000 per day.

Exhibit 8.3 presents the limits on discharges of selected substances into sewers leading to government
treatment plants. The technical memorandum also includes specific discharge levels for effluent
~ discharged into 4 inland water groups and the seven water control zones.

Discharge levels permitted into inland waters and water control zones are typically much lower than
the effluent discharged into sewers. Of the substances Environment Canada is interested in the
following upper limits for discharges into inland waters and water control zone were noted:

Cadmium Limits for cadmium are specified in all tables for inland waters and water
control zones. Inland waters limits are much lower than sewers at 0.001 mg/L
permitted for all flow rates. Water control zones set limits at the same level as

sewers for high flow rates but usually have lower limits of 0.1 or 0.5 mg/L at
ﬂow rates under 400 m*day.

Copper | Copper is listed specifically only in two of the inland water areas. lelts are
usually 0.2 mg/L or less for each flow rate. '

Nickel Only listed in one inland water area. Upper limit of 0.2 mg/L for flow rates
: " up to 1000 m*/day, at higher levels nickel is limited to 0.1 mg/L.

Chromium Permissable discharge for chromium is listed specifically for one inland water
' region, at level of 0.05 mg/L for all flow rates. .
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 Exhibit83 ‘ '
" Hong Kong Standards For Effluents Discharged into Foul Sewers Leading |

into Government Sewage Treatment Plants
(upper limits expressed in mg/L)-

[ Substance | N | Flow Rite (m¥/d) | )
| | @0 >0 >100]| >200| >a00| >600| >s00| >1000 | >1500 | >2000 | >3000 | >a000 |
: ‘ and - and and and and | -+ and and and and and and
e <100 <200 <400 | <600 | <soo| <1000 | <1500 | <2000 | <3000 | <4000 | <s000|
Cadmivm | - 2| .5 | 01| oor| o0t] wo1| 001] 0o1]| 01| .00o1| .o01
Copper - .| 4| -4l 4| 3| as] s 1| 1 1 1 1 B
Hcopperr | oas| a1 1| o8] 06| os| o4] 03] o02] ois 01|
Inicket ] o) 3 sl 2] is 1] 1| o8 07| 07| o6 06 |
| chromivm | 2 2 2 2 1] o7 06| 04| 03|  o02] o1 0.1
Zine 5 s| 4 3| 1s| as| 1| os 07| 07| 06| o6

* standard for eopper discharged into foul s’ewers leading to government sewag‘e treatment plants with microbial treatment.

Source: | Hong Kong Water Pollution Control Ordinance, Technical Memorandum Standards for Effluents Dlscharged into Dramage and.
' '~ Sewerage Systems, Inland and Coastal Waters.
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Zinc Zinc levels are speclﬁed for only one mland water regnon, at 1 mg/L for all
. flow rates. - S ‘
Lead beadlsnotspeelﬁedmseWerdnschargehm:tsbutxsnotedmZofthe mland
~ water regions. Permissible upper limits are usually 0.1 or 0.2 mg/L or less for
all flow rates. : , .

Complianeerates for metal finishers were not available. Costs of eomplianee vary from firm to firm
however, ensuring upper limits are not exceeded may involve installing pre-treatment systems.

4 ir Pollution

The Air Pollution Control Ordinance (APCO) was signed in 1989. This ordinance controls emissions
of air pollutants form stationary sources including metal finishing operations. The government may

~ .declare ‘any region in Hong Kong to be an air control zone and set air quality objectives within each
zone. In general 23 processes have been identified as specific processes for which a license is
required. Factories are required to do their own sampling and submit monitoring data to the
Environmental Protection Department. The EPD also does emission/effluent sampling to collect
evidence for prosecution. Penalties for non-compliance with air pollution control measures vary

depending on the offence; maximum fines range from HK$5,000 to HK$50,000 with potentlal
additional fines for continued non-compliance.

Draft Codes of practice have been established for several types of operations that are 'subject to APCO
including electroplating, metal pickling processes and spray painting. These codes are expected to be
introduced in 1994/95. Exhlbn 8.4 outlines the pollutnon limits presented in the draft codes of

' practlce .
Informatnon on rates of compliance among metal finishers was not available for air pollution controls.
Costs of compliance includes installing suitable air pollution control equipment, and if necessary,
undergoing modification and/or material substitution.

Wa;sle Disposal :

The Waste Control Ordinance (WDO) is the legislative mechanism which govemns chemical waste.

This ordinance has been in effect only since May 1993. Under the WDO, chemical waste producers
are required to register with the Environmental Protection Department and must comply with labelling

+ and storage of their chemical waste. Chemical waste includes any substance or thing that is scrap

material, effluent or by-product from processes that involve chemicals listed on the prescribed schedule -

and that cause pollution or endanger health. Chemical wastes must be eollected and transported by
licensed collector to licensed facilities for treatment.and dlsposal _
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. -Exhibit 8.4
: Hong Kong Draft Codes of Practice
Ambient Air Pollntlon Standards and Limits

1-Hr Ambient Stnndnrd

(ug/m’)

Emission Limit ' |

~ (g/m*)

C,r"‘6 compounds

Cr compounds

CN 50 0.01

Ni compounds - 05 0.02 1
~ Sn compounds 20 , 0.02

Metal -Pickling" Processes . ; "
NHO, 300 0.5 B
4 ” NO, 100 05 i
-~ Hso, 100 0.1°
| 'H,S0, 30. 0.4 |
HCI 70 0.4
WP 30 0.4
. | |
expressed as SO, »
Source: Hong Kong Axr Pollutxon Control Ordmance, Appendxx B - Codes of
Practlce A
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A govemment-owned chemncal waste treatment centre has been established to enable chemical waste
“producers to comply with the regulations. The maximum fines for non-compliance is HK$200,000
- and 6 months in prison. The govemnment is considering implementing a charging scheme on disposal
of chemical waste at present which would significantly affect the costs of compliance with WDO.

84 Singapbre ,

Singapore’s Ministry of the Environment (MOE) has established allowable limits for metal finishing
effluent discharges to sewers, water courses and controlled watercourses. Controlled watercourses are
those waterways from which potable water is supplied by the Public Utilities Board but does not
include a watercourse from which water is pumped into a PUB water main. Exlubxt 8.5 shows
Smgapore s effluent discharge limits.

Metal finishing plants that generate effluent that exceeds the limits listed above are required to install,
~ operate and maintain a treatment system that reduces contaminants to the allowable limits. Diluting
effluent with potable water, rainwater and industrial water to comply with effluent standards is not

permitted. The Ministry of the Environment has issued technical requirements for the waste treatment -

systems which includes requirements for pH self-monitoring and effluent mspectlon equipment.
Failure to meet effluent limits will render the factory llable to prosecution.

The MOE also requires that chemicals and oil be stored in & designated- covered storage area that will

contain any leakage and spillage. Spills and leaks must not be able to reach a stormwater dram or
- sewer. All spillage must be collected and disposed of as toxic industrial waste.

8.5 Summary | | .

In many cases, it is difficult to compare metal finishing regulations across countries. Some of the
difficulties encountered are that: '

> some countries have standards that vary with flow rates;

" some countries have standards that vary dependmg on the ambient quahty of the

receiving waterbody;
| 4 some countries have special standards for new sources; and
P the substances controlled by regulations vary across countries.

Nevertheless, Exhibit 8.6 summarizes metal finishing effluent standards from 8 countries. Readers are
advised to refer back to the original discussions for details on each set of standards.
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, pH Value
| Total Suspended Solids -
~ } Total Dissolved Solids

Exhlblt 85

Smgapore s Allowable Limits for Effluent Discharges
_ (mg/L unlss otherwnse noted)

Controlled Watercourse

Chromium (trivalent and hexavalent) 5 1 -0.05

Copper ‘ 5 0.1 0.1 "

Lead 5 0.1 0.1 |

Mercury 05 0.05 0001

Nickel 10 -1 0.1

Selenium 10 0.5 0.01

Silver -5 0.1 0. i
il zinc 10 1 0.5 |

Metals-in Tota_]A 10 1 0.5

Chlorine (Free) 1 0s.

Source: Singapore Ministry of the Environment: ‘

“
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‘ Exhibit 8. 6
Summary of Metal Flmshmg Emuent Standards (in mg/l)

_ Lead

Nickel

Metal Finishing Eﬁ?uent Regulations

| Regulation ‘ Cadmium | Chromium | Copper Cyanide ° . Zinc-
Canada 1.5 - 1.0 1.0 0.1 (oxidizable) 1.5 20 20
Federal Metal Finishing Liquid Eﬂluent ' 3.0 (total)
|| Guidelines , . '
Canada o 0.05-4.0 | 0.05-5.0 0.3-5.0 1.0-3.0 0.2-5.0 0550 | 0.5-10.0
Sanitary Sewer Use Effluent Limits ' :
|l (survey of 17 mmicipalities) o
I :
France _ , , 0.2 0.1 (aAV) na na 1.0 50 na
Effluent Standards for Metal Finishing 3.0 (1) o
| Germany 0.1-0.5 0520 | 03-20 na 0320 | 0320 | na
Proposed Bavaria Sewer Effluent Limits ' ‘
Hong Kong | 0.001-02 | 0.1-20 | 0.05-4.0 na na 06-40 | 0.6-5.0
Standards for Indirect Discharges
Mexico , , 0.2 0.5 0.5 na’ na na na -
Standards for Metal Finishing Direct ’
Discharges (average daily limit) _
Singapore ‘ ro 0.01-0.1 0.05-1 0.1 0.1-0.1 0.1 0.1-10 . | 0.5-1.0
|| Efftuent Limits for Direct Discharges : : ” : '
United Klngdoni ’ <1.0 2.0-5.0 2.0-5.0 1.0-10.0 2.0-5.0 2.0-5.0 5.0-10.0
"Typical” limits applied to Indirect ~ : : . i
|| Discharges .
|| United States 0.07-0.69 | 1.71-2.77 | 2.07-3.38 0.65-1.20 - | 0.69-0.43 | 2.38-3.98 | 1.48-2.61

Sources:

Exhibits 8.1 to 8.5 and CH2M HI" (1993)
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While comparisons are dlﬂicult, Exlublt 8.6 reveals that.

> . the most strmgent sewer use effluent Iunlts in Canada are oompamble to the most
smngent limits in all the countries surveyed. :

> -d:eleastsmngcntsewereﬁluenthmxtsmCanadamoﬁenlwssmngentthanhmxtsm
v other countries; and v

> Canada s Federal Metal leshmg qumd Effluent Guidelines tend to fall between the
most and. least stringent sewer use eﬂ'luent limits imposed by Canadian mumcnpal
govemments.
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S September 22, 1993
ATTENTION METAL FINISHERS

 Under the Federal Green Plan, Environment Canada is committed to evaluating the toxicity of substances

commonly found in the wastes of metal finishing operations. If the toxicity of these substances is
eonﬂrmed, Envu'onment Canada will nnplement policies to lnmt thexr release. -

Before unplementmg any policy, Envuonment Canada will assess policy options to determine how they
‘would affect the competitiveness and financial stability of metal finishing operations. Environment
Canada is committed to selecting policies that meet environmental obJectxves without unduly burdening
the metal finishing mdustry But your help is needed.

‘To ‘understand the xmpact envuonmental pohcles may have on the metal finishing mdusuy an
understanding of the current economic situation of the mdusuy is needed. Environment Canada has

contracted Apogee Research, in association with Mr. Ken Coulter, to provxde a socio-economic assessment
of the Canadian metal finishing industry.

Apogee Research is undertakmg an extensive research program with over 600 metal finishers and metal

finishing suppliers across the country. Please help by eompletmg and returning all or a pomon of the
attached questionnaire.

Measures have been taken to respect the confidential nature of the information requested. Apogee
Research-will assess the questionnaire responses and provide conclusions for the industry as a whole. No
information contained in the study reports will be attributable to any individual company. Apogee
Research will not provide information on individual companies to Environment Canada or any other agent.

Please complete the questionnairé and return it to: Mr. Ken Watson, Apogee Research International Ltd.,
144 Front Street, Suxte 500, Toronto, Ontario MSJ 2L7. s

Thank you in-advance for your cooperation. It is only with your help that Canada’s environmental goals

-can be met without imposing undue costs on the metal finishing industry.-

Jack Dupuis, Executive Director. Co , Arthur Sheffield, Chief

~ Canadian Association of Metal Finishers ~ Regulatory and Economic Affairs

Environment Canada .

‘Serge Archambault, Chairman © Walter Wikaruk, Secretary .

Metal Finishing Suppliers Association ‘ ~ American Electroplaters & Surface Finishers
' : ' Soclety
A-1l
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A Note on Confidéntiélity...

-Yommpomstothmqumonnmmwdlbeaggmgatedwnhmpoms&omomerﬁm
~ Information on individual firms will not be provided to Environment Canada or any other agent.
The report outlining the results will not identify any individual firm, either in the text of the

report or the tables. Drafts of the report will be sent to the Canadian Association of Metal .

- Finishers for review. Final copies of the report will be available upon request from:

Mike Barré
Regulatory and Economic Affairs Division
Environment Canada :
' (819) 953-2054-

Company Identification...

- It is not necessary to identify your company. However, if you wbuld like to paruélpate in any
-follow-up work on how environmental regulations may affect your company, please provxde the

followmg information.

Company:
Address:

Telephone: — Fax:.
Contact:

For Assistance or Comments...
Any questions or comments on this questibhnaire can be diréctcd, énonymously or omerWise; to:
Ken. Watson

- Apogee Research”
(416) 971-7201 .



NAQa'0
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Anodizi

Alkaline cleaning

Acid pickling

Acid bright dipping
Stripping electrodeposits
‘Etching
Chemical conversion coatmg
Electropolishing :
Electronic-component operatxons

| Other (specify):

~ Please check any metal finishing processes used in your operations.

Mechanical dcbumng/sandblasﬁng
Hot dip galvanizing

Electroplating
Electroless plating
Electrocleaning

| ljl*l-l s

IF YES

IF NO

Are any of the followmg substances used i in the metal finishing processcs of your plant? .

Cadmium .
Chr_omium
Copper

IF YES
IF NO

" Did you check any of the above metal finishing processes?

Please continue the questionnaire '
Please return the uncomplcted survey to Apogee Research

, Dxd you check any of the above substanoes”

Piease complete the -remamdet of the questionnaire
Please return the uncompleted survey to Apogee Research.

i
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©

In  what .pl'fovinee(s) are your metal finishing operations located?

. How would you describe your metal finishing operations?

Job Shop
Captive Shop

How would you descnbe the ownershlp of your company"

Smgle-Owner/Operator
- Partnership
Corporation

Other:

Over the last five years (1988-1992). how many workers have been employed in your
metal finishing opcrauons?

Type of Employee 5.Year | 5-Year | 5-Year | Current
- Average | High Low ’
| Production Full-Time
Workers 4 .
: Part-Time

Administration | Full-Time
Workers

Part-Time

Total
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10.

11.

Please check any matenal recoveiy/recycling practices used in your opeti;ﬁons.

_ reuse of rinsewater

. evaporation
ion exchange
electrolytic recovery
reverse osmosis
electrodialysis
ultrafiltration
drag out recovery
longer drag out ume
other

ARRRERREY

Do these recovery/recycling practxces

lower the operating costs of your plant"

YES NO
‘generate revenue from the sale of recovered materials? :

" Please check any barriers preventing increased miaterial recovery/recycling in your plant.

'V Possible Barrier - | =
Technical Knowledge

Cost Constraints

: Spéce Constraints

Lack of Mark_ets for Recovered Materials
Government Regulations '

, Other (specify):
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v B Marketh &% of Total Sales
Auto Parts

Steel Strip Mills
Pole Hardware and Heavy Steel
Hardware

 Electrical Appliances

Wire Goods

12.  Please identify the major Sectors your metal finishing operations serve: B |I

Plumbing Fixtures

Electrical Equipment

Furniture

' Electronics
1 Printed Circuit Boards

N EU I U R RO RO RO RV EU RV RO
-

Engine and Worn Parts

N

Hollowware and Flaﬁvare

Jewellery |

Construction -

Military
Aircraft
Other (specify):

Sl RUJ RO PO RU 3 PO

13.  What percent of your total sales are accounted for by your largest three customers?

14. - Approxxmately what percent of your total sales are exported (either by your company or
by your customers)? - % o S :

Ale ‘ | | i N
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15.  What are the major trends affecting the markets for your metal finishing services?

16. How do you expect the size of your markets-to change over the next five ymrs" '

l Increase by more than 10%
Increase by 1% to 10%
» ~ NoChange
l - " Decrease by 1% to 10%
: -+ Decrease by more than 10%

- 17, Is pressure from foreign competitors important to your company 'S competmveness and
' financial stabxhty" 0 ¢ /N) _

s

_If yes, in what countries are these competitors located? -

\
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18.  Please rate the followmg factors in terms of their nnportance to the competitiveness and
financial stability of your metal finishing operations. For each factor, place a check in

. one column. RanknomorethanSfactomasmostlmponant

Factor

Most
Important

Important

Not Very

| Not At All
Important

Scarcity of Qualified Labour

Important

Wage Rates and Benefits

Increasing Cost of Materials

Access to New Technology

Ability to Raise Investment Capital for -
_Production Equipment

Ability to Raise Investment Capital for
Pollution Control Equipment

Ability to Obtain Operating Credit

Ability to Achieve Economies of Scale

 Ability to Meet Quality Control
Requirements

| Long-Term Decline in Customers’ Activity

| Short-Term Decline in Customers’
Activity

Location of Customers-

Interest Rates

Exchange Rates

| Interprovincial Trade Barriers

International Trade Barriers

Federal Tax Structure

Provincial Tax Structure

Access to Federal Subsidies

'
/

...continued on next page

~
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1 Factor

- | Most

Not Very | Not At All
Important | Important |

Access to Provincial Subsidies

Existing Environment Regulations

Other Government Regulations

| Pressure from Envxronmental Lobby

“Groups -

Pressure from Organized Labour

Other (specify):

Other (specify):

If you héve the time and would like to provide any additional comments on the factors
affecting the competitiveness or financial stability of your firm, plmse attach a separate

sheet of paper

19.  Please check the range in which your compémy's sales fall. -
Sales Range ' 5-Year | 5-Year | 5-Year | 1992 .
| Average | Low | High | Fiscal Year
$0 to $500,000
$500,000 to $1 million
$1 million to $2 million . .
$2 million to $5 million
Over $5 million '
A-9
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20.  Please check the range of your company’s annual investment in metal ﬁmshmg
equxpment machmcryandbuﬂdmgs

Investment Range S-Year | 5-Year | 5-Year 1992
Average Low High 1 Fiscal Year
| $0 to $50,000 - B
$50,000 to $150,000
$150,000 to $500,000
Over $750,000

21, Approximately what percent of annual investment in  your metal ﬁmshmg operations is
' devoted to environmental protection? %

22, Forthe followmg annual ratlos please indicate your company'’s five year average (1988-
1992). .

| Ratio . Definition | 5-Year *
, _Average |
Return on Sales After Tax Earnings + Sales '
Cash Flow/Total Debt | (After Tax Eamnings + Depreciation) +
. Total Debt _
Return on Assets | After Tax Earnings + Total Assets
Total Debt/Total Assets | Total Debt + Total Assets

“A<10
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