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Introduction

In 1989, the Commonwealth of Massachusetts enacted the Toxics Use Reduction Act. The Toxics Use Reduction Act (TURA) was passed unanimously by the state legislature. TURA established the Commonwealth of Massachusetts as a leader in environmental protection by declaring that the state’s first priority is to prevent pollution at the source.  

Toxics Use Reduction focuses on reducing the use of toxic chemicals or the generation of waste by improving and redesigning products and processes of production.  Facilities may choose to reformulate products, redesign production processes, substitute less or non-toxic chemicals for known toxic chemicals, upgrade and improve production equipment, enhance operations and maintenance, or recycle and reuse materials in production processes.

Over the past nine years, Massachusetts manufacturers have worked with government to implement this innovative program in environmental protection. The progress of Massachusetts industries in reducing toxic chemical use, waste, and emissions is significant.

To assist the reader in understanding some of the key TURA elements, please refer to “Key TURA Terms” on Page 27.

Executive Summary
This report summarizes information from 520 Large Quantity Toxics Users who reported to the Massachusetts Toxics Use Reduction Program (TURA) during the 1998 calendar year.  This report also provides an overall analysis of nine years of TURA data and highlights toxics use reduction progress within the Core Group from 1990 through 1998.  The Core Group consists of industries and chemicals that have been subject to yearly reporting since 1990 (see page 7 for more information on Core Group qualifications).

Changes in Production

Between 1990 and 1998, Core TURA filers reported an overall 40% increase in production.  The TURA data is adjusted to eliminate the effects of changes in production, using facility reported Toxic Release Inventory production ratios, (see description on page 9.)

Core Group Toxics Use Reduction Progress From 1990 to 1998 – Production Adjusted Data

When the 1998 reported data has been adjusted for production, TURA filers have decreased their toxic chemical use by 33% from the 1990 base year to 1998. The Toxics Use Reduction Act had a stated 10-year goal of reducing the generation of toxic waste by 50% from the base year of 1987 to 1997.  From 1990, the first reporting year, to 1998, there was a 48% reduction in production adjusted byproduct. Using the same adjustment method, TURA filers have been equally successful in reducing their releases of TRI reported on-site chemicals by 83% since 1990 (see Figure 1). 

Figure 1 – Core Group Toxics Use Reduction Progress From

1990 to 1998 – Production Adjusted
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Core Group Reported 1998 TURA Data – Not Adjusted For Production

Total chemical use decreased from 858.3 million pounds in 1997 to 800.2 million pounds in 1998. 88% of this 58.1 million pound chemical decrease can be attributed to 4 chemicals which were ranked in the top 20 chemicals used in 1998 (see table 4 on page 14). These 4 chemicals are styrene monomer, copper, sodium hydroxide, and methanol. 

In addition, on-site releases reported on the federal Toxics Release Inventory (TRI) have decreased from 5.6 million pounds in 1997 to 4.8 million pounds in 1998, a decrease of 14% (see Table 1).
Table 1 - 1997 to 1998 Reported Changes for Core Group

Year
Total Use (Lbs.)
Byproduct (Lbs.)
TRI On-Site Releases to

 the Environment (Lbs.)

1997
858,300,000
81,700,000
5,600,000

1998
800,200,000
78,000,000
4,800,000

Core Group Toxics Use Reduction Progress From 1990 to 1998 – Not Adjusted for Production 

From 1990-1998, Massachusetts filers have decreased their total use of reportable chemicals by 5% (from 844.6 million pounds in 1990 to 800.2 million pounds in 1998), reduced their byproduct generation by 26% (from 106.2 million pounds in 1990 to 78 million pounds in 1998), and reduced their TRI on-site releases by 77% (from 20.6 million pounds in 1990 to 4.8 million pounds in 1998.) 

I. Measuring Progress Under TURA

TURA reporting information is used to measure progress of Massachusetts TURA filers in reducing their use of toxic materials and their generation of toxic byproducts. 

Figure 2 below summarizes the 1998 data for all filers in the system.  Note that these companies reported using about 1.4 billion pounds of chemicals and generated 137 million pounds of waste. 

Figure 2 - How many Tractor-Trailer Trucks would you need to haul…

Total Use = 1,380,000,000 Lbs. which = 17,250 Tractor-Trailer Trucks

Total Generated as Byproduct = 137,000,000 Lbs. which = 1,712 Tractor-Trailer Trucks

Total Shipped in Product = 533,000,000 Lbs. which = 6,662 Tractor-Trailer Trucks

TRI Transfers and Releases = 64,000,000 Lbs. which = 800 Tractor-Trailer Trucks


To measure the progress made by TURA filers, information was analyzed back to 1990, the first year of the program.  In 1990, only manufacturing firms were required to report.  Then, pursuant to the TURA statute, the reporting universe was expanded to include industries not traditionally considered manufacturers.  The list of chemicals subject to reporting was expanded during reporting years 1991 through 1993.  The expanded chemical list further enlarged the universe of companies reporting and reflects information that is not federally required under TRI (Toxics Release Inventory).  In addition, over the years, certain chemicals have been delisted.
Figure 3 illustrates the changes in the number of chemicals reported over the past nine years.  Out of 1,420 chemicals regulated under TURA, only 188 were actually reported in 

1998.  This compares to a high of 201 chemicals reported in 1996. 

Figure 3- TURA Filer Trends 1990 -1998

Figure 3 also shows the decline in the number of facilities reporting under TURA from a high of 727 firms in 1991 to 520 in 1998.  The number of individual Form S’s declined from a high of 2,659 in 1993 to 2,229 in 1998. 

Figure 4 shows the reasons for new filers (17) and filers who ceased reporting (18) in 1998.  The most predominant reason for filers to leave the reporting universe is elimination of the chemical or reduction of use below threshold, both often due to TUR.  Significantly fewer filers left due to chemical delistings and going out of business.  Filers entered the reporting universe for reasons such as new businesses or enforcement action (10).  A slightly smaller number entered because they trip the reporting threshold (7) (over 10,000 lbs. chemical use) .

Figure 4 – Filers Entering and Leaving Reporting Universe in 1998








Measuring Core Group Progress

Measuring progress is difficult when looking at all the information reported each year because of changes in what is required to be reported each year.  In order to allow for a consistent picture of TUR progress, a group of records, called the Core Group, has been defined. The Core Group consists of industries and chemicals that were subject to reporting in 1990 and remain subject to reporting in 1998.  For industries, the Core Group includes any facility whose Standard Industrial Classification (SIC) code is within the range of 20 to 39 (inclusive), the manufacturing SIC codes. For chemicals, the Core Group includes all chemicals in the 1990 TURA reporting list that have not since been delisted. 

· The above qualifications for inclusion in the Core Group never change. However, there are yearly changes in the Core Group according to chemical delistings and new filers.

· If a chemical is delisted, it is removed from the Core Group for all reporting years.

· New filers are included in the Core Group if their SIC codes and chemicals qualify as core.

· If a core facility drops below the reporting threshold, its prior year records remain in the core.

· The Core Group does not include chemicals for which a facility claimed trade secret in any year.

Figure 5 – Number of Facilities: Core Group vs All TURA Filers


The Core Group, as shown in Figure 5, includes 376 or 72% of the facilities reporting in 1998. 

Figure 6 – Amount of Total Use: Core Group vs All TURA Filers

The Core Group used 800 million pounds or 58% of the total toxic chemicals reported in 1998 (see Figure 6).

Reported Changes – Core Group

The changes in total reported Core Group quantities over the period 1990 to 1998 (unless otherwise noted) are shown in Figure 7 and Figure 8.  Please note that these figures report raw data, which has not been adjusted for changes in production. 

From 1990 to 1998, Massachusetts Core Group TURA filers have decreased their total use by 5%, from 844.6 million pounds in 1990 to 800.2 million pounds in 1998.  

Filers have reduced their byproduct generation steadily since 1990 from a high of 106 million pounds to a low of 78 million pounds in 1998, a 26% reduction.

Figure 7 – Core Group Quantities 1990 –1998 (not production adjusted)

Massachusetts TURA filers have been very successful in achieving reductions in federal TRI On-Site Releases.  Since 1990, these releases have been reduced from a high of 20.6 million pounds to a low of 4.8 million pounds in 1998, a 77% reduction. 

The quantity of TUR chemicals shipped in product has increased over the past 9 years, from a low of 234.6 million pounds in 1992 to a high of 267.3 million pounds in 1998, a 9% increase.  However, please note that the increase does not take into account any changes in production, which are reflected in the next section, Production Adjusted Data.

Since 1991, TURA filers have increased their TRI Transfers Off-Site (byproducts that are transferred off-site for energy recovery, recycling, treatment and disposal) from a low of 22.1 million pounds to a high of 34.4 million pounds in 1996, lowering slightly in 1998 to 32.7 million pounds.  Over the 1991-1998 period there has been a 48% increase in TRI Transfers Off-Site.

Figure 8 – Core Group Quantities 1990-1998 (not production adjusted)



Toxics Use Reduction Progress from 1990 to 1998 - Production Adjusted Data:

Production Ratio

The TURA data is adjusted to eliminate the effects of changes in production using the facility reported TRI production ratios.

From 1997 to 1998, production increased an average of 4% in Massachusetts. The increase in production from 1990 to 1998 represents a 40% increase in the overall change in production since the first reporting year.

The following example illustrates how data is adjusted to reflect changes in production:

Example
· A facility produces 1,000 machine parts, and generates 100 lbs. of byproduct in year 1.  

· In year 2, it produces 25% more machine parts (1,250). Therefore, the TRI production  ratio = 1.25.  However, assume it still generates 100 lbs. of byproduct.  

· The production adjusted byproduct for year 2 is 100 lbs./1.25 = 80 lbs.  

· The production adjusted percent change year 1 to year 2 is [100-80]/100=0.20 or a 20% reduction, while its actual byproduct reduction is 0%.

Production Adjusted Changes

When the Core Group information is adjusted to account for changes in production (see Figures 9 and 10), Massachusetts TURA filers have reduced their toxic chemical use by 33%.

Since 1990, Core Group facilities have generated 48% less byproduct when adjusted for production.

Figure 9 – Core Group Quantities (production adjusted)








Quantities of chemicals shipped in product have varied over the past years, a production adjusted reduction of 23% since 1990.  

Massachusetts Core Group TURA filers have been very successful in reducing their generation of TRI On-Site Releases. These filers have reported a steady decline in TRI On-Site Releases of chemicals.  This reflects a reduction of 83% over the past nine years.

Figure 10 - Core Group Quantities (production adjusted)














Over the past years TURA filers have increased their TRI Transfers Off-Site of chemicals, from a low of 22.2 million pounds in 1991 to a high of 31.1 million pounds in 1995.  Since 1995, TURA filers have reduced their TRI Transfers Off-Site to 24.3 million pounds.

Table 3- Core TURA Data : 1990 - 1998 Trend Summary

(Does Not Include Trade Secret Quantities)

Quantities are in Millions of Pounds


Total Use

Byproduct

Shipped In Product

TRI On-Site Releases 



TRI  Activity Index(1) 


Actual Quantity
Indexed for Production
Actual Quantity
Indexed for Production
Actual Quantity
Indexed for Production
Actual Quantity
Indexed for Production


1990
844.6
844.6
106.0
106.0
244.9
244.9
20.6
20.6


1991
807.0
832.0
104.4
107.6
248.7
256.4
17.0
17.5
0.97

1992
754.8
786.0
101.1
105.3
234.6
244.3
14.7
15.3
0.99

1993
706.6
735.8
94.4
98.3
241.7
251.7
11.5
11.9
1.00

1994
827.6
736.6
94.3
83.9
290.9
258.9
9.8
8.7
1.17

1995
789.3
709.6
86.6
77.9
270.9
243.5
8.0
7.2
0.99

1996
760.8
645.3
82.4
69.9
244.5
207.4
6.4
5.4
1.06

1997
858.3
633.0
81.7
60.3
307.3
226.6
5.6
4.1
1.15

1998
800.2
567.5
78.0
55.3
267.3
189.6
4.8
3.4
1.04

 Percent Change

1990-1998
5% Reduction
33% Reduction
26% Reduction
48% Reduction
9% 

Increase
23% Reduction
77% Reduction
83% Reduction
40% Increase

(1) A ratio of reporting production by comparing current year to prior year production (TRI). 

The “Core TURA Data: 1990-1998 Trend Summary” chart shows the Reported and Adjusted for Production Quantities for 1990 to 1998.  The Adjusted for Production numbers eliminate the effects of changes in production on the reported quantities by using the reported TRI production ratios.  The Adjusted for Production numbers are adjusted to the base year production levels, thus providing a production-level comparison of current quantities to base year quantities.  Please refer to the example on Page 9 for an additional explanation of Adjusting for Production.
II. 1998 TURA Data: By Chemical

Massachusetts facilities are required by TURA to report on chemicals according to type of use: “manufacture,” “process,” or “otherwise used.”  This information allows the public to know what chemicals are created in Massachusetts, incorporated into products, or used for ancillary activities such as cleaning. The terms are specifically defined under TURA as follows:

Manufactured – “to produce, prepare, import or compound a toxic or hazardous substance”  (e.g., the unintentional manufacture of hydrochloric acid during combustion of the fossil fuels or intentional manufacture of a metal compound).

Processed – “the preparation of a toxic or hazardous substance, including without limitation, a toxic substance contained in a mixture or trade name product, after its manufacture, for distribution in commerce” (e.g., in the formulation of paints or coatings, any listed constituents are “processed;” in the manufacture of polystyrene, the styrene monomer is processed).

Otherwise Used – “any use of a toxic substance that is not covered by the terms manufacture or process and includes use of a toxic substance contained in a mixture or trade name product” (i.e., in the cleaning of parts).
Manufactured Chemicals

As shown below in Figure 11, there is very little manufacturing of TURA chemicals in Massachusetts.  Chemicals reported as “manufactured” account for only 4% of the total statewide use.  Approximately 40% of the total amount reported as manufactured is reported as being generated as byproduct.

This suggests that almost half of the chemicals reported as manufactured are “coincidentally manufactured,” i.e., produced as a byproduct of some other activity.   An  example of this is the production of nitrate compounds as a result of  wastewater treatment or the creation of acid gases in power generation. 

Processed Chemicals

In Massachusetts, the predominant activity is “processing,” where a listed chemical is incorporated into a product. Copper accounts for about 23% percent of the 906 million pounds of chemicals reported processed in 1998, approximately 206 million pounds. 

Figure 11 – 1998 Chemical Use (does not include trade secret)

Otherwise Used Chemicals

The “otherwise used” category represents 19% of the 1.2 billion pounds of total non-trade secret statewide use reported in 1998 by TURA filers.  “Otherwise used” chemicals are involved in such ancillary activities as cleaning or providing the carrier solvent for paint application. 

There has been, in fact, a slight increase in “otherwise used” chemicals since 1994, when the remaining CERCLA (U.S. Comprehensive Environmental Response, Compensation and Liability Act) chemicals were phased in.  TURA filers reported an 8 million pound non-production adjusted increase in otherwise used chemicals, from 221 million in 1994 to 227 million in 1998.

Top 20 Chemicals

Looking at chemicals across the board in 1998, 188 chemicals were reported out of  1,420  TURA-listed chemicals.  Of the 188, twenty chemicals accounted for 72% of the total use reported statewide.  For some of these chemicals, trade secret claims have been made, so that Tables 4 and 5 shows the reported quantities of the 1998 top 20 chemicals, excluding confidential business information, unless otherwise indicated.

Under DEP’s trade secret procedures, aggregated information on the top 20 chemicals may be made public.  The total use of the top 20 chemicals was 968.8 million pounds (including trade secret information).  Note that the sum of the total use data in Table 4 is less than 968.8 million pounds because only non-trade secret quantities are presented in Table 4.

Of the 1998 top 20 chemicals used, two substances dominate: styrene monomer, which accounts for 35% of the total top 20, and copper, which amounts to 21% of the total.  Styrene monomer is the building block for various plastics, while coppers predominant uses include the manufacturing of printed circuit boards and cable wire.

The 1998 top 20 chemicals generated as byproduct accounted for 86% of the total byproduct generated statewide or 137 million pounds (including trade secret information).  Table 4 presents the total pounds of each of these chemicals.  

Note that styrene monomer, which is the highest volume TURA chemical in Massachusetts, does not appear on the 1998 top 20 chemical byproducts.  This is largely attributable to the efficiency of the process by which the monomer form of styrene is turned into plastic polymers.  For styrene monomer, byproduct as a percent of total use is less than 1%,  reflecting on efficiency in use of greater than 99%.

Copper, which is second in the top 20 chemicals in terms of use, is number four in terms of byproduct generation.  Six percent of the total copper used is generated as byproduct.  Nearly all of it, however, is recycled off-site.

In terms of the top 20 chemicals for byproducts, the top two are sodium hydroxide and toluene.  Sodium hydroxide is the most widely used of the TURA chemicals in terms of the number of firms reporting it.  Of the 520 facilities reporting under TURA, nearly 40 percent reported sodium hydroxide. Toluene, which is number two in terms of byproducts generated, is third based on the number of firms reporting it.  Twenty-five percent of TURA filers reported using toluene.  

Please see page 27 for chemical fact sheets on the 5 most used chemicals in Massachusetts.

Table 4 - 1998 Top 20 Chemicals

Total Use

These quantities do not include 

Trade Secret


Byproduct Generation

These quantities include

 Trade Secret

Chemical Name

(CAS #)


Total Use (Lbs.)
Chemical Name

(CAS #)
Byproduct

Generation  (Lbs.)

Styrene Monomer (100425)
346,093,080
Sodium Hydroxide (1310732)
15,600,543

Copper (7440508)
206,611,099
Toluene (108883)
14,452,213

Sodium Hydroxide (1310732)
83,960,258
Sulfuric Acid (7664939)
11,567,216

Hydrochloric Acid (7647010)
45,725,308
Ethyl Acetate (141786)
11,291,019

Sulfuric Acid (7664939)
38,236,020
Copper (7440508)
9,805,066

Toluene (108883)
37,918,838
Acetone (67641)
8,972,123

Polycyclic Aromatic Compounds (1040)
32,195,828
Methylethylketone (78933)
8,622,377

Methanol (67561)
30,238,182
Methanol (67561)
6,346,448

Sodium Hypochlorite (7681529)
19,249,277
Hydrochloric Acid (7647010)
5,726,751

Methylethylketone (78933)
19,031,609
Copper Compounds (1015)
4,614,611

Potassium Hydroxide (1310583)
16,759,268
Nitric Acid (7697372)
3,046,215

Zinc and Compounds (1039)
15,569,923
Nitrate Compounds (1090)
3,016,553

Phthalicanhydride (85449)
14,781,501
Lead Compounds (1026)
2,488,958

Acetone (67641)
13,852,020
Acetic Acid (64197)
2,360,696

Copper Compounds (1015)
12,581,748
Ammonia (7664417)
2,109,971

Ethylacetate (141786)
12,447,162
Dichloromethane (75092)
2,084,968

Acetic Acid (64197)
10,752,852
Ethyleneglycol (107211)
1,840,142

Lead Compounds (1026)
10,472,404
Phosphoric Acid (7664382)
1,819,409

Ethyleneglycol (107211)
10,193,930
Butylalcohola (71363)
1,729,211

Phosphoric Acid (7664382)
10,162,977
Potassium Hydroxide (1310583)
1,576,452

The following three chemicals appear in the Top 20 Chemicals Total Use list (above) when trade secret quantities are included: Butyraldehyde, Formaldehyde, Vinyl Acetate.



One of three things can happen to a chemical in manufacturing and/or processed.  It can be consumed or transformed, as when acids are neutralized.  The substance can be shipped as or in a product, like copper in printed circuit boards, or it can become a waste.  Wastes are either treated on-site or transferred or released off-site.  

Table 5 shows the top 20 chemicals shipped in product.  The total of these chemicals was 406 million pounds or 76% of the total shipped in product in 1998.  As with total use, copper and sodium hydroxide are the predominant chemicals shipped in product.  Until this year, styrene monomer was in the top 20 list for shipped in product; however, this year, a reporting error was identified which resulted in an error over the past eight years.  This year, styrene monomer does not appear in the Shipped in Product Top 20 list.  Note that the sum of the top 20 chemicals shipped in product is less than 533 million pounds because only non-trade secret quantities are presented for shipped in product chemicals.

In terms of transfers and releases, the top 20 chemicals accounted for a total of 54 million pounds, which represents 84% of the 1998 transfers and releases reported statewide.  Copper and toluene are numbers one and two respectively.  Nearly all of the off-site transfers of copper were to recycling.  For toluene, 24% of the transfers and releases were to the air; 76% were transfers off-site for treatment, disposal or recycling.

Table 5 - 1998 Top 20 Chemicals



Shipped

 in Product

These quantities do not include

Trade Secret
TRI Transfers and Releases

These quantities include 

Trade Secret

Chemical Name

(CAS #)


Shipped in Product (Lbs.)
Chemical Name

(CAS #)
Transfers & Releases (Lbs.)

Copper (7440508) 
196,613,458
Copper (7440508)
10,931,776

Sodium Hydroxide (1310732)
39,353,189
Toluene (108883)
5,665,275

Methanol (67561)
24,402,422
Copper Compounds (1015)
4,673,705

Toluene (10883)
23,009,551
Nitrate Compounds (1090)
3,173,939

Potassium Hydroxide (1310583)
13,231,622
Hydrochloric Acid (7647010)
3,046,593

Sodium Hypochlorite (7681529)
13,175,124
Methanol (67561)
2,907,808

Zinc and Compounds (1039)
11,935,348
Acetone (67641)
2,771,443

Methylethylketone (78933)
10,160,317
Ethylacetate (141786)
2,701,392

Ethyleneglycol (107211)
8,422,052
Lead Compounds (1026)
2,486,637

Lead Compounds (1026)
7,073,176
Methylethylketone (78933)
2,447,696

Hexane (N-Hexane) (110543)
6,997,104
Dichloromethane (75092)  
2,085,390

Copper Compounds (1015)
6,771,009
Butylalcohol (71363)
1,642,464

Acetone (67641)
6,699,103
Ammonia (7664417) 
1,391,692

Glycol Ethers (1022)
6,245,780
Acetic Acid (64197)
1,348,257

Antimony Compounds (1000)
5,625,413
Formaldehyde (50000)
1,262,003

Formaldehyde (50000)
5,486,096
Ethylene Glycol (107211)
1,207,368

Ammonium Hydroxide (1336216)
5,475,828
Nickel and Compounds (1029)
1,160,504

Diethylhexylpht (117817)
5,280,653
Sodium Hydroxide (1310732)
1,031,615

Phosphoric Acid (7664382)
5,089,555
Zinc and Compounds (1039) 
1,001,213

Sulfuric Acid (7664939)
4,675,685
Trichloroethylene (79016)
615,737

The following chemical appears in the Top 20 Chemical Shipped in Product list (above) when trade secret quantities are included: Ethyl Acetate.



III. 1998 Significant Industrial Sectors 

The following series of figures represent the results of analyzing the 1998 TURA Information as reported by industrial sector.  Under TURA, the firms that must report include those in the Manufacturing Standard Industrial Classification (SIC) codes (20-39 inclusive) and those in SIC codes 10-14, 40, 44-51, 72, 73, 75 and 76.  

The sector with the most firms (99), Chemicals and Allied Products, accounts for more than half of the statewide total chemical use (manufactured, processed and otherwise used).  This sector is a diverse group of industries, which includes companies that manufacture or formulate adhesives, paints, pharmaceuticals, and plastic materials and resins.  Approximately 45% of the total chemical use for this sector is attributable to one chemical, styrene, used in the manufacture of polystyrene and other plastics.    

After Chemicals and Allied Products, the Primary Metals sector is the next largest user, accounting for 14% of total statewide use.  The 49 firms in this sector engage in such production processes as heat treating, drawing, forging, casting and coating of metal products.  Some 84% of their chemical usage is attributable to copper.

The third largest sector in terms of chemical use is the Wholesale Non-Durable Goods sector.  The firms in this sector are primarily engaged in distribution of chemicals, medicines, paper, and clothing, and account for 9% of total statewide chemical use.  

The Rubber and Plastics sector account for 5% of chemical use, while the Electric, Gas and Sanitary Services sector accounted for 4% of chemical use and, as reported later, 8% of total byproduct.  This sector’s contribution to total use and byproduct has increased since 1997, due to changes in calculation methods as a result of new technical guidance issued by the US EPA which applies to industrial power generators.  That guidance provides detailed estimation factors for substances coincidentally manufactured during combustion.  The utility contribution to total on-site releases has increased 9% from 1997.  Off-site transfers from this sector have not changed significantly since last year. 

The Paper and Allied Products sector account for 3% and the Instruments sector account for 2% of the total statewide amount, leaving the balance of statewide use (7%) to a variety of sectors.


Figure 12 – 1998 Chemical Use (by industrial sector)



Figure 13 below shows byproduct generation by industrial sector.  Note that while the Chemical and Allied Products sector accounted for 56% of total statewide use, this industry produced only 22% of the total byproduct. 

In contrast, the Paper and Allied Products sector, which represented 3% of the total statewide chemical use, accounted for 16% of the byproduct generated in 1998.  The use of toluene, acetone, and ethyl acetate (ingredients in coating mixtures) accounts for 62% of the total byproduct generated from the 40 firms in this industry group. 

The Primary Metals sector accounted for 10% of total byproduct generated, of which copper sent off-site for recycling represents some 60% of that byproduct. The Instruments sector, which accounted for 9% of total byproduct, engages in the manufacture of items like flight navigation sensors, laboratory equipment, and optical lenses.  The Fabricated Metals sector generated 8% of total byproducts in 1998, while using only 2% of the statewide total chemicals.  That sector contains 81 firms, which make very different products, including pipes, cans, cutlery, and general hardware.

Other major industries that generated byproduct include the Electric, Gas and Sanitary Services sector (8%), and the Rubber and Plastics sector (8%).  The remaining 19% of byproduct was generated by a variety of sectors.

Figure 13 – 1998 Byproduct Generation (by industrial sector)



Figure 14 and Figure 15 show on-site releases to the environment and off-site transfers by industrial sector respectively.

With regard to on-site releases to the environment, the Electric, Gas and Sanitary Services sector is the largest source of such releases under TURA.  The 28 firms in this sector accounted for 39% of all on-site releases.  71% of the on-site releases from this sector are of hydrochloric acid.  The Chemical and Allied Products sector, which represents a little over half of total statewide use, accounted for 13% of total on-site releases and 31% of off-site transfers.  Paper and Allied Products also generated 13% of total on-site releases, but was only responsible for 6% of the total off-site transfers.  These three sectors combined account for almost two-thirds of the on-site releases, but are comprised of just under a third of the facilities reporting under TURA.

Figure 14 – 1998 TRI On-site Releases (by industrial sector)

Two sectors, Primary Metals and Chemical and Allied Products account for 22% and 31%, respectively, of the off-site transfers.  For the former, copper scrap sent off-site for recycling was responsible for 76% of the off-site transfers.  The third largest sector in the category, the Instruments sector, is responsible for 18% of the off-site transfers in 1998.
Figure 15 – 1998 TRI Transfers Off-site (by industrial sector)

IV. 1998 TURA Data: Major Facilities 

Commitment to Outstanding Achievement

The Commonwealth, annually recognizes a number of TURA industries that have made exemplary commitments to TUR in their business practices.

The companies so honored in 1999 were:  

Foilmark Manufacturing Corporation, Newburyport

Polaroid Corporation, Waltham

Riverdale Mills Corporation, Northbridge 

The review panel had a difficult task in choosing recipients from the diverse field of applicants.  Some entrants reported strategies that were conceptually simple, while others were more complex or unusual.  All of the entries showed substantial reductions in the use of toxics.  Many credited their successful programs to a comprehensive team approach to problem solving, an important component of successful TUR initiatives. 

These recipients not only achieved substantial reductions and gained significant economic benefits, but they also put significant time and effort into sharing their successful strategies with others, even those in competing organizations.  Their commitment to promoting toxics use reduction as both an environmentally and an economically sensible approach to solving problems reinforces the Commonwealth’s role as a national leader in this arena.

1999 Governor’s Award Recipients’ Project Summaries

Foilmark Manufacturing Corporation

Newburyport

Foilmark Manufacturing Corporation, a company with 100 employees, manufactures hot stamping foils.  Foilmark, as a company that relies on solvents, recognized that there were many areas in which it could accomplish toxics use improvement in terms of source reduction, recycling and reuse, and emissions reduction.  Foilmark undertook a corporate effort to find innovative solutions that were both environmentally sound and profitable.

Foilmark’s toxics use reduction program has focused on source reduction and emissions reduction, which has been accomplished through:

· Solvent use reduction and substitution

· Process improvements to allow for higher solids and lower VOC coating use

· Reformulation of over 80% of Foilmark’s coatings

Since the implementation of Foilmark’s toxic use reduction program in 1993, various benefits in terms of toxic use reduction and cost savings have accrued annually.  From 1994 to 1998, usage of adhesives decreased from a total of 184,000 gallons to 88,000 gallons, despite increases in sales.  From 1993 to 1997, overall volume usage of VOC topcoats decreased by 17%, while total production increased by 6%.  Higher solids coating has led to fewer drums of coating being manufactured since the same footage requires less coating, thus reducing solvent usage and VOCs (contained in the coating).  The solvent recycling and reuse program resulted in large disposal cost savings as well as savings from reduced virgin solvent consumption.

Foilmark also realized improvements in production efficiency and quality due to their toxics use reduction program.  Production efficiency increased dramatically.  Adhesive coat application speeds have increased by 75-100% due to use of gravure methods rather than rod coating methods. Further reformulations are in progress that will increase speeds by an additional 50-100%.  Similarly, topcoating speeds have increased by 50% because of the use of higher solid coatings.  At the same time that gravure coating has improved efficiency, it has also improved quality since the low VOC gravure coating allows Foilmark to manufacture a much more consistent product under more controlled conditions.

Foilmark’s toxics use reduction efforts have also resulted in increased efforts to reduce worker exposure.  Enclosures were placed around the coating heads of coating machines to trap fugitive emissions. A rag drying cabinet was installed to capture fumes from clean-up rags, with these fumes then vented to a thermal oxidizer.  These measures increased Foilmark’s capture efficiency from 90.6% to 100%, reducing air emissions from 39 tons to 5 tons per year. Overall, Foilmark’s toxic use reduction efforts have resulted in:

· Reduced manufacturing costs

· Increased manufacturing efficiency

· Improved product quality and performance

Foilmark has also undertaken a host of other environmental initiatives, including waste reduction and a variety of energy reduction measures.  Foilmark recognizes the benefits of responsible environmental practices for all involved, and further improvements are constantly sought through ongoing dialogue with employees.
Polaroid Corporation

Waltham
Polaroid Corporation designs, manufactures, and markets a variety of products worldwide, primarily in the instant image recording field.  The manufacture of these products requires the use of approximately 35 to 40 TURA chemicals.  In 1987, Polaroid’s CEO introduced a corporate wide voluntary Toxic Use and Waste Reduction (TUWR) program, which has been modified over the years to emphasize reduction of TRI byproducts and releases.

From 1992 to 1997, Polaroid’s Massachusetts facilities have achieved an overall reduction of: 

· 16% in use of TURA chemicals

· 46% in byproduct generation 

· 69% in TRI defined releases (from 920,000 lbs. in 1992 to less than 290,000 lbs. in 1997).

Most of the reductions took place at Polaroid’s most chemical-intensive facility, located at 1265 Main Street in Waltham.  Between 1992 and 1997, this one site achieved reductions of:

· 33% in use of TURA chemicals

· 63% in byproduct generation (over 7,500,000 pounds)

· 65% in TRI defined releases

Two projects in particular, an aqueous L coat used in Polaroid instant color film and pressure nutsche systems (enclosed filtration systems), significantly contributed to the results achieved at this facility.

One of the major functional coatings used in Polaroid instant color film is an acid layer that is 100% solvent-based and accounts for the majority of solvent usage and emissions at this facility.  Since the early 1970s, Polaroid made several attempts to reformulate the coating into a water-based layer.  In early 1990 Polaroid scientists began to develop a water-based coating that would require a relatively thin solvent coating and would reduce usage and emissions from the coating by about 75%.  By late 1996 a new facility to produce the new coating was constructed.  Between 1996 and 1998 Polaroid saw reductions of:

· 1,970,000,000 lbs. in usage and byproduct

· 39,400 lbs. in VOC emissions

· approximately $2.5 million in savings on raw materials in 1998 alone

In the early 1990s, Polaroid began replacing traditional unabated filtration and drying equipment such as centrifuges, filter presses, and tray dryers, with pressure nutsche systems in order to reduce point source air emissions.  The pressure nutsche systems have resulted in:

· 5% reduction in overall chemical usage

· substantial reductions in air emissions (estimated at 98% for 1998)

· solid waste reduction in the disposal of used filtration supplies, personal protection equipment, and storage drums.  

Polaroid’s pressure nutsche systems are considered state-of-the-art technology.  Successful operation of these units has generated outside interest, particularly from pharmaceutical companies.

Polaroid has ongoing R&D efforts to improve product yield and improve the “filterability” of products.  Polaroid’s TUWR program continues to provide a framework for corporate wide goal setting and for divisions to set their priorities regarding which products, processes, and toxic substances to target for byproduct reduction.

Riverdale Mills Corporation

Northbridge

Riverdale Mills Corporation manufactures welded steel wire mesh that is used for applications in fishing, agriculture, aquaculture, security, erosion control, and horticulture. 

Riverdale Mills’ commitment to the environment is evidenced by its invention, design, and manufacture of a wire-mesh plastic-coating line that uses no solvents.  Previously the plastic coating was attached to the wire with adhesives that were 80-90% solvents.  After two years of research and development Riverdale Mills incorporated the use of an adhesive system that is water-based in production, thereby eliminating the use of solvents.  Furthermore, Riverdale Mills has designed and built a descaling device that removes rust and scale from wire without using any acid, has been as traditionally required.  Riverdale Mills also sells the rust and scale from the descaling process to scrap dealers who return it to steel mills for recycling.  Other environmental measures at Riverdale Mills include reliance on hydroelectric power for 20% of its energy needs and use of natural gas to meet its remaining energy needs.

Riverdale Mills’ most recent toxics use reduction initiative is a process to use in lieu of traditional electric resistance convection heating processes.  The new process combines several existing technologies for galvanizing wire and uses far less energy than conventional lines.  The new induction annealing and strand galvanizing process offers the following benefits:

· About 50% less energy intensive than conventional lines 

· Elimination of the use of hydrochloric and sulfuric acids

· Elimination of the disposal of toxic waste products  

All of these features make the new process safer and healthier than the traditional process.  Although the new equipment is 50% more expensive than traditional strand wire galvanizing equipment, the savings in energy will provide for a payback period of less than four years.  Due to the economic competitiveness of this design – from its savings in energy use, elimination of acids and fluxes, and its increased efficiency – Riverdale Mills anticipates that this design will become widely adopted.

Top 20 Facility Lists 

The 1998 top 20 facilities (in terms of total use) used a total of 929 million pounds, which is 67% of the 1998 total use reported statewide. The 1998 top 20 facilities (in terms of byproduct generation) generated a total of 74 million pounds of byproduct, which is 54% of the 1998 byproduct generation reported statewide (see Table 6). 
Table 6 - 1998 Top 20 Facilities

(Largest Quantity of Total Use and Byproduct Generation)



Total Use


Byproduct Generation

Facility Name
Town 
Total Use (Lbs.)
Facility Name
Town 
Byproduct

Generation (Lbs.)

Nova Chemicals Inc
Springfield
269,863,945
Rexam Image Products
South Hadley
9,436,351

Solutia Inc
Springfield
142,380,473
Solutia Inc
Springfield
8,263,691

American Polymers
Oxford
77,751,209
Chemdesign Corp
Fitchburg
7,520,450

Borden & Remington
Fall River
55,656,606
Flexcon Co Inc
Spencer
7,001,210

Holland Company Inc
Adams
42,046,075
American Insulated Wire Corp
Attleboro
5,543,710

American Flexible Conduit
New Bedford
41,645,000
Texas Instruments
Attleboro
5,454,200

Eastman Gelatine Corporation
Peabody
39,702,550
Eastman Gelatine Corporation
Peabody
4,226,279

General Cable
Taunton
37,748,350
Polaroid Corporation
Waltham
4,102,802

American Insulated Wire Corp
Attleboro
26,756,000
Bostik Inc
Middleton
2,556,340

Astro Chemicals Inc
Springfield
25,768,371
Clean Harbors Enviro- nmental Services Inc
Braintree
2,507,215

Elite Chemicals
Ludlow
25,166,406
Venture Tape
Rockland
2,258,201

Canal Electric Co
Sandwich
21,984,360
Crane & Co Inc Pioneer Mill
Dalton
2,192,098

Bicc Brand Rex Nonotuck Division
South Hadley
21,073,388
Ideal Tape Company
Lowell
2,099,064

Afc Cable Systems Inc
New Bedford
16,669,539
Polaroid Corporation
New Bedford
1,872,654

Teknor Apex Co
Attleboro
16,505,289
Madico Inc
Woburn
1,782,013

New England Power Company
Salem
15,540,150
BBA Nonwovens Griswoldville Plant
Colrain
1,650,305

Texas Instruments
Attleboro
15,271,042
Allegheny Rodney Strip Division
New Bedford
1,635,771

Chemdesign Corp
Fitchburg
12,533,386
New England Power Company
Salem
1,460,490

Ashland Chemical Company
Tewksbury
12,495,031
Cranston Print Works
Webster
1,447,996

Houghton Chemical Corp
Boston
11,959,890
Sanmina Corp
Wilmington
1,381,563

The 1998 top 20 facilities (in terms of quantity shipped in product) shipped a total of 382 million pounds in product, which is 71% of the 1998 shipped in product reported statewide. The 1998 top 20 facilities (in terms of quantity of TRI transfers and releases) transferred and released a total of 40 million pounds, which is 62% of the 1998 TRI transfers and releases reported statewide (see Table 7).

Table 7 – 1998 Top 20 Facilities

(Largest Quantity of Shipped in Product 

and TRI Transfers and Releases) 



Shipped in Product
TRI  Transfers and Releases

Facility Name


Town 
Shipped in

Product (Lbs.)
Facility Name
Town 
Transfers and

Releases (Lbs.)

Borden & Remington
Fall River
55,543,135
Chemdesign Corp
Fitchburg
5,974,453

American Flexible Conduit
New Bedford
41,645,000
Solutia Inc
Springfield
5,499,551

General Cable
Taunton
37,522,536
American Insulated Wire Corp
Attleboro
5,491,955

Solutia Inc
Springfield
36,493,840
Texas Instruments
Attleboro
5,327,163

Elite Chemicals
Ludlow
24,681,300
Polaroid Corporation
Waltham
3,099,037

Astro Chemicals Inc
Springfield
24,387,102
Clean Harbors Environmental Services Inc
Braintree
2,509,755

American Insulated Wire Corp
Attleboro
21,513,000
Rexam Image Products
South Hadley
1,860,973

BICC Brand Rex Nonotuck Division
South Hadley
20,407,117
New England Power Company
Somerset
1,286,936

AFC Cable Systems Inc
New Bedford
16,658,121
New England Power Company
Salem
1,105,650

Ashland Chemical Company
Tewksbury
12,495,031
Ideal Tape Company
Lowell
1,038,035

Houghton Chemical Corp
Boston
11,939,944
Sanmina Corp
Wilmington
856,827

Monson Companies Inc
Leominster
11,579,744
Montaup Electric Co
Somerset
771,899

Van Waters & Rogers
Salem
11,400,842
Starmet-NMI Corporation
Concord
750,265

TACC International
Rockland
11,097,259
Bicc Brand Rex Nonotuck Division
South Hadley
666,281

IBC Corp
Easton
9,579,771
Eastman Gelatine Corporation
Peabody
635,330

Shipley Co Inc
Marlborough
8,690,860
Attleboro Refining Company, Inc
Attleboro
634,199

Texas Instruments
Attleboro
7,584,000
Polaroid Corporation
New Bedford
631,513

Mohawk CDT
Leominster
6,627,510
Flexcon Co Inc
Spencer
619,496

American Cable System
New Bedford
6,246,412
Stahl USA
Peabody
612,045

Bostik Inc
Middleton
5,866,435
Holyoke Water Power Mount Tom Station
Holyoke
599,663

V. Conclusion

Since 1990, there has been a 40% increase in production for Massachusetts TURA filers.  When we take into account this increase in production, Massachusetts TURA filers have decreased their toxic chemical use by 33%, their byproduct by 48%, and their TRI On-Site Releases by 83%.  

This significant achievement could not have been made possible without the cooperation of Massachusetts industry working with state government to implement the goals of the Toxics Use Reduction program. A total of thirty-three companies have received Massachusetts Governor’s Awards for outstanding achievement since the inception of the program.  This past year’s Governor’s Awards recipients, Polaroid, Riverdale Mills and Foilmark are proven examples of success in implementing toxics use reduction. These companies incorporated input substitution, production unit modernization, production unit redesign, improved operation and maintenance and recycling and reuse into their production processes.  They have demonstrated that TUR not only reduces toxic chemical use and waste, and improves operational efficiency, but also saves money over the long term.

It will depend on the continued cooperation of Massachusetts industry and government to work together to pursue toxics use reduction as the preferred method of operation, and to continue to serve as a national role model in our efforts.


VI. Chemical Fact Sheets

DEP has chosen to highlight the 5 most commonly used substances reported in Massachusetts under the TURA program, giving the reader more detailed information on its use, exposure routes, effect, and fate in the environment.  The five substances highlighted in this year’s TURA report are: copper, styrene, sodium hydroxide, hydrochloric acid, and sulfuric acid.
COPPER

Copper is a reddish metal that occurs naturally in rock, soil, water, sediment, and air. Its average concentration in the earth's crust is about 50 parts copper per million parts soil (ppm). Copper also occurs naturally in plants and animals.  It is an essential element for all known living organisms. 

Copper is one of only two substances reported in the Massachusetts TURA program that appear in the top 5 substance lists in every category of analysis done by the TURA program: total use, byproduct generation, shipped in product, and transfers and releases. (See Tables 5 and 6.)  

Approximately 10% of the facilities that report to the TURA program generate the following numbers:

· 206,600,000 pounds of copper were used in 1998 (17% of the total amount reported, #2 reported substance); 

· 196,600,000 pounds were shipped in product (35% of the total reported amount, #1 reported substance); 

· 9,800,000 pounds were generated as byproduct (7% of the total amount reported, #5 reported substance); and 

· 10,900,000 pounds of copper was transferred or released (19% of the total amount reported, #1 reported substance). 

The amount of copper used in Massachusetts in 1998 was enough to generate a line of pennies, lying on their flat side, to go around the circumference of the earth 15 times.

Nearly all of the off-site transfers of copper went to recycling facilities, where the copper is reclaimed and then sold for reuse. 

In addition, the non-production adjusted change in use for copper since 1990 has increased by 56% or approximately 74,000,000 lbs. a year (or with pennies on their flat side, the equivalent of half the distance between earth and the moon).

Because copper can be easily molded or shaped, it is used in a variety of products.  Its reddish color is most commonly seen in the U.S. penny, electrical wiring, and some water pipes.  It is also found in many mixtures of metals, called alloys, such as brass and bronze.  Many compounds (substances formed by joining two or more chemicals) of copper exist. These include naturally occurring minerals as well as man-made chemicals.  The most commonly used compound of copper is copper sulfate.  Many copper compounds can be recognized by their blue-green color.  Copper is extensively mined and processed in the United States and is primarily used as the metal or alloy in the manufacture of wire, sheet metal, pipe, circuit boards, and other metal products.  Copper compounds are most commonly used in agriculture to treat plant diseases, like mildew, or for water treatment and as preservatives for wood, leather, and fabrics.  

Copper is common in the environment; hence, exposure is common. You may be exposed to copper by breathing air, drinking water, eating food, and by skin contact with soil, water, and other copper-containing substances.  Occupational exposure to forms of copper that are soluble or not strongly attached to dust or dirt would most commonly occur in agriculture, water treatment, and industries such as electroplating, where soluble copper compounds are employed. 

Most copper compounds found in air, water, sediment, soil, and rock are so strongly attached to dust and dirt or imbedded in minerals that they cannot easily affect your health. Copper found in hazardous waste sites is likely to be of this form. Some copper in the environment is less tightly bound to particles and may be taken up by plants and animals. Soluble copper compounds (those that dissolve in water) that are most commonly used in agriculture, are more likely to threaten your health. However, when soluble copper compounds are released into lakes and rivers, they generally become attached to particles in the water within approximately a day, and are then less of a threat to your health.

The effects of copper on human health depend on how much copper is present and the length and frequency of exposure. Effects also depend on the health of a person or the condition of the environment when exposure occurs. 

Copper is necessary for good health.  However, very large single or daily intakes of copper can harm you.  Long-term exposure to copper dust can irritate your nose, mouth, and eyes, and cause headaches, dizziness, nausea, and diarrhea.  If you drink water that contains higher than normal levels of copper, you may experience vomiting, diarrhea, stomach cramps, and nausea.  Intentionally high intakes of copper can cause liver and kidney damage and even death.  Very young children are sensitive to copper, and long-term exposure to high levels of copper in food or water may cause liver damage and death.  Copper is not presently known to cause cancer or birth defects in humans. 

SODIUM HYDROXIDE

Sodium hydroxide is a white, odorless solid that is used in water solutions in a wide range of industrial and chemical processes.  Water-based solutions of sodium hydroxide are known as soda lye.

Sodium hydroxide is used to neutralize acids, make sodium salts, rayon, plastics, paper, and cellophane, in reclaiming rubber, and in the manufacture of laundering, bleaching, and dishwashing materials. 

Exposure can occur in the workplace or outside the workplace following releases to air water, land, or groundwater. 

Approximately 40% of the facilities that report to the TURA program generate the following numbers:

· 83,960,000 pounds of sodium hydroxide were used in 1998 (6% of the total amount reported, #3 reported substance); 

· 39,353,000 pounds of sodium hydroxide were shipped in product (7% of the total reported amount, #3 reported substance); 

· 15,600,000 pounds of sodium hydroxide were generated as byproduct (11% of the total amount reported, #1 reported substance); and 

· 1,032,000 pounds of sodium hydroxide were transferred or released (2% of the total amount reported, #18 reported substance). 

The amount of sodium hydroxide used in Massachusetts in 1998 was enough to generate 419,800,000 gallons of bleach.

The non-production adjusted use of sodium hydroxide has not changed significantly since 1992.

Small quantities of sodium hydroxide will slightly raise the pH of water in aquatic ecosystems, but larger quantities can raise the pH for extended periods of time. Sodium hydroxide is highly soluble in water and, when dissolving, generates considerable heat. Sodium hydroxide is very toxic to aquatic life at high levels; effects may include the death of animals, birds, or fish, and death or low growth rate in plants. 

The effects of sodium hydroxide on human health depend on how much is present and the length and frequency of exposure. Effects also depend on the health of a person or the condition of the environment when exposure occurs. 

Breathing sodium hydroxide can irritate the mouth, nose, and throat.  Exposure to higher levels may irritate the lungs, causing coughing and/or shortness of breath.  Still higher exposure can cause a buildup of fluid in the lungs (pulmonary edema), causing death.  Sodium hydroxide is a corrosive solid or liquid and can cause severe burns of the eyes and skin on contact.  It has not been tested for its ability to cause cancer, nor has it been tested for its ability to adversely affect reproduction.

STYRENE

Styrene (also called vinyl benzene) is a flammable, oily liquid. It is clear to yellowish in color and has a penetrating odor.  Styrene is not found in nature. 

Styrene is produced in very large amounts to make plastics, synthetic rubber, resins, and insulators.  Some styrene plastics are used in business machines, luggage, and in construction materials; others are used in automotive and household goods and in packaging material. Cigarette smoke and automobile exhaust contain small amounts of styrene. 

Less than 5% of the facilities that report to the TURA program generate the following numbers:

· 346,093,000 pounds of styrene monomer were used in 1998 (25% of the total amount reported, #1 reported substance); 

· 455,500 pounds of styrene monomer were shipped in product (less than 1% of the total reported amount, not in top 20 list); 

· 95,500 pounds of styrene monomer were generated as byproduct (less than 1% of the total amount reported, not in top 20 list); and 

· 99,500 pounds of styrene monomer were transferred or released (less than 1% of the total amount reported, not in top 20 list). 

The amount of styrene monomer used in Massachusetts in 1998 was enough to fill 8,652 carrier trucks like the ones seen on the highway.

Note that styrene monomer, which is the highest volume TURA  chemical in Massachusetts, does not appear on the 1998 top 20 chemical byproducts.  This is largely attributable to the efficiency of the process by which the monomer form of styrene is turned into plastic polymers.  For styrene monomer, byproduct as a percent of total use is less than 1%, reflecting on efficiency in use of greater than 99%.

In addition, the non-production adjusted change in use for styrene monomer since 1990 has decreased by 12% (approximately 50,000,000 pounds  per year), or by 1,250 carrier trucks.

Exposure can occur in the workplace or outside of the workplace following releases to air, water, land, or groundwater.  Exposure can also occur when people breathe air contaminated with cigarette smoke or automobile exhaust or consume food or water contaminated with styrene.  Styrene is less likely to be absorbed through skin contact.  Styrene does not remain in the body for a long period of time.

Styrene evaporates when exposed to air, but dissolves only slightly when mixed with water.  Most releases of styrene to the environment are to air; once in air, styrene breaks down to other chemicals. Microorganisms that live in water and in soil can also break down styrene. Because it is a liquid that does not bind well to soil, styrene can move through the ground and enter groundwater.  Plants and animals are not likely to store styrene in their tissue. 

Effects of styrene on human health depend on how much styrene is present and the length and frequency of exposure.  Effects also depend on the health of a person or the condition of the environment when exposure occurs.  

Styrene vapor irritates the eyes, the nose, and the throat.  Styrene vapor can also adversely affect the human nervous system, causing adverse eye effects.  However, these effects are not likely to occur at levels of styrene that are normally found in the environment.  Human health effects associated with breathing small amounts of styrene over long periods of time in the workplace include alterations in vision, hearing loss and increased reaction times.  Other human health effects associated with exposure to small amounts of styrene over long periods of time are not known.  EPA is currently reviewing the potential for styrene to cause cancer in humans, and to affect reproduction.  Long-term animal exposure to high styrene levels has resulted in liver damage;  however, this effect as not been seen in humans.

HYDROCHLORIC ACID

Hydrochloric acid is also known as hydrogen chloride. Hydrochloric acid occurs as a colorless, nonflammable liquid or gas with an irritating, pungent odor. 

Hydrochloric acid is used in the production of chlorides, for refining ore in the production of tin and tantalum, for pickling and cleaning of metal products, in electroplating, in removing scale from boilers, for the neutralization of basic systems, as a laboratory reagent, as a catalyst and solvent in organic syntheses, in the manufacture of fertilizers and dyes, for hydrolyzing starch and proteins in the preparation of various food products, and in the textile and rubber industries.  Hydrochloric acid is also emitted during incineration, and during petroleum refining.  It is used to maintain pH balance in swimming pools, spas, etc.  It is also registered as an antimicrobial, a bactericide, and a fungicide. Hydrochloric acid is used as a general antimicrobial to disinfect bathrooms, kitchens and food preparation areas, and other areas in commercial and industrial buildings, in hospitals, in nursing homes, and in and around household dwellings.
Approximately 15% of the facilities that report to the TURA program generate the following numbers:

· 45,725,000 pounds of hydrochloric acid were used in 1998 (3% of the total amount reported, #4 reported substance); 

· 5,727,000 pounds of hydrochloric acid were generated as byproduct (4% of the total reported amount, #9 reported substance); 

· 3,900,000 pounds of hydrochloric acid were shipped in product (less than 1% of the total amount reported, not in top 20 list); and 

· 3,047,000 pounds of hydrochloric acid were transferred or released (5% of the total amount reported, #5 reported substance). 

The amount of hydrochloric acid used in Massachusetts in 1998 was enough make 57,156,250 gallons of disinfectant.
In addition, the non-production adjusted change in use for hydrochloric acid since 1991 has decreased by 4% (approximately 1,600,000 pounds per year) or by 2,000,000 gallons of disinfectant.

Exposure can occur in the workplace or in the environment following releases to air, water or groundwater. 

Hydrochloric acid released into the atmosphere as a gas will be readily incorporated into clouds, rain, and fog water.  Hydrochloric acid is also soluble in alcohol, benzene, methanol, ethanol, and ether.  It is incompatible with most metals.

Effects of hydrochloric acid on human health depend on how much is present and the length and frequency of exposure. Effects also depend on the health of a person or the condition of the environment when exposure occurs. 

Hydrochloric acid is corrosive to the eyes, skin, and mucous membranes.  Short-term inhalation exposure may cause coughing, hoarseness, inflammation and ulceration of the respiratory tract, chest pain, and pulmonary edema in humans.  Short-term oral exposure may cause corrosion of the mucous membranes, esophagus, and stomach, with nausea, vomiting, and diarrhea.  Skin contact may produce severe burns, ulceration, and scarring. 

Long-term occupational exposure to hydrochloric acid has been reported to cause gastritis, chronic bronchitis, dermatitis, and photosensitization in workers.  Prolonged exposure to low concentrations may also cause dental discoloration and erosion. 

Hydrochloric acid has not been classified with respect to potential carcinogenicity, nor has it been tested for its ability to adversely affect reproduction.

SULFURIC ACID

Sulfuric acid is a clear, colorless, oily liquid made in large volumes for commercial use.  It is highly reactive, corrosive, and is an explosion hazard. 

Sulfuric acid is used to make fertilizers, dyes, textile fibers, explosives, petroleum products, alcohol’s, pulp and paper, detergents, and other chemicals. It is also used as a leaching agent for ores, a pickling agent for iron and steel, and is a component of lead storage batteries.

Approximately 30% of the facilities that report to the TURA program generate the following numbers:
· 38,236,000 pounds of sulfuric acid were used in 1998 (3% of the total amount reported, #5 reported substance); 

· 11,567,000 pounds of sulfuric acid were generated as byproduct (8% of the total reported amount, #3 reported substance); 

· 4,676,000 pounds of sulfuric acid were shipped in product (less than 1% of the total amount reported, #20 reported substance); and 

· 556,000 pounds of sulfuric acid were transferred or released (less than 1% of the total amount reported, not in top 20 list). 

The amount of sulfuric acid used in Massachusetts in 1998 was enough to make 3,058,880 automobile batteries.
In addition, the non-production adjusted change in use for sulfuric acid since 1990 has decreased by 12% (approximately 5,400,000 pounds  per year), or by 432,000 automobile batteries.

Exposure can occur in the workplace or in the environment following releases to air, water, land, or groundwater. 

Sulfuric acid has a great affinity for water. It may enter the environment from industrial discharges or spills.  Acute (short-term) toxic effects may include the death of animals, birds, or fish, and death or low growth rate in plants. Acute effects are seen two to four days after animals or plants come in contact with a toxic chemical substance. Sulfuric acid has moderate acute toxicity to aquatic life. Sulfuric acid is very corrosive and would badly burn any plants, birds, or land animals exposed to it. 

Chronic(long-term) toxic effects may include shortened lifespan, reproductive problems, lower fertility, and changes in appearance or behavior. Chronic effects can be seen long after first exposure(s) to a toxic chemical. 

Some substances increase in concentration, or bioaccumulate, in living organisms as they breathe contaminated air, drink contaminated water, or eat contaminated food. These chemicals can become concentrated in the tissues and internal organs of animals and humans. Small quantities of acids will be neutralized by the alkalinity in aquatic ecosystems, but larger quantities can lower the pH for extended periods of time. Sulfuric acid contain sulfate, whose concentration in fish tissues is expected to be about the same as the average concentration in the water from which the fish was taken. 

Effects of sulfuric acid on human health depend on how much is present and the length and frequency of exposure.  Effects also depend on the health of a person or the condition of the environment when exposure occurs.  Sulfuric acid can severely burn the skin and eyes causing permanent damage.  Exposure to mist can irritate the eyes, nose, throat, and lungs, causing coughing, chest tightness and sneezing. Higher levels can cause a buildup of fluid in the lungs (pulmonary edema), a medical emergency.  Repeated exposures can cause permanent lung damage and damage teeth.  

Chronic health effects can occur at some time after exposure and can last for months or years.  EPA has not tested sulfuric acid for its ability to cause cancer in animals or its ability to adversely affect reproduction.  Based on limited human data, the International Agency of Research on Cancer (IARC) believes there is sufficient evidence to state that occupational exposures to strong inorganic mists containing sulfuric acid is carcinogenic to humans. In general, repeated exposure can cause bronchitis, with cough, phlegm, and shortness of breath and may cause emphysema.  Sulfuric acid can also cause chronic runny nose, tearing of the eyes, nose bleeds, and stomach upset.

For Information Regarding Chemicals, TURA and Pollution Prevention, the Following Web Sites Can Be Accessed:
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http://www.turi.org/turadata/index.html
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Toxic Use Reduction Program, Massachusetts DEP (TURA)

http://www.state.ma.us/dep/bwp/dhm/tura






     Toxic Use Reduction Institute (TURI) 






     http://www.turi.org

Office of Technical Assistance for Toxics Use Reduction (OTA)



http://www.state.ma.us/ota


Agency for Toxic Substances and Disease Registry

http://atsdr1.atsdr.cdc.gov:8080/ToxProfiles/
CambridgeSoft Chemfinder gives basic physico-chemical data and molecular structures for chemicals, and provides links to international data sources addressing specific chemicals.
http://chemfinder.camsoft.com/
Envirofacts, US EPA

http://www.epa.gov/enviro/html/emci/chemref/index.html
Environmental Chemicals Data and Information Network (ECDIN)
http://ecdin.etomep.net/ 

Environmental Defense Fund’s (EDF) Scorecard web site

http://www.scorecard.org/chemical-profiles/
Global Information Network on Chemicals (GINC)
http://db.hihs.go.jp/ 

Integrated Risk Management Information System (IRIS) is a database of human health effects that may result from exposure to various substances found in the environment US EPA

http://www.epa.gov/iris/
TOXLINE.  Free access to the National Library of Medicine's toxicology-specific database of abstracts, reference journal articles. http://www.medscape.com/misc/FormToxlineInfLive.html 

Top of Form 1

Bottom of Form 1

Top of Form 2

Top of Form 3

University of Akron Hazardous Chemicals Database. The Hazardous Chemicals Database provides physical data on chemicals and links to Department of Transportation safety guides that are valuable for emergency response
http://ull.chemistry.uakron.edu/erd/ 
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Throughout this report many terms have been used.  The definitions below are provided to assist the reader in understanding some of the key elements of TURA.  Additional information regarding TURA and TRI, as well as general chemical information can be obtained from the Internet web sites noted on the next page.





TURA – Massachusetts Toxics Use Reduction Act of 1989 (MGL 21I)


TRI – federal EPA Toxics Release Inventory


TRADE SECRET – the information identified as confidential by TURA filers.  To protect confidentiality claims by Trade Secret filers, all trade secret data in this information release is presented in aggregated form.  Aggregated data does not include the names and amounts of chemicals subject to claims of confidentiality.





The terms and definitions below have been arranged in order of inputs and outputs.  Chemicals that are used by companies are brought into the facility and are  Manufactured, Processed or Otherwise Used.  As a result of using these chemicals, a company has outputs that can include a product that is created for sale or  byproduct or waste. The calculation of use and waste of chemicals is known as ‘Mass Balance’. Generally the inputs equal the outputs, but there are circumstances where a chemical is used in ways that result in an imbalance between inputs and outputs.  These circumstances are most often the result of: 1) chemicals are recycled on-site, 2) the product was held in inventory, 3) chemical is consumed or transformed, or 4) the chemical is a compound. 





PRODUCT – a product, a family of product, an intermediate product, family of intermediate products, or a desired result or a family of results.  “Product” also means a byproduct that is used as a raw material without treatment.





SHIPPED IN PRODUCT – the quantity in pounds  of the chemical that leaves the facility as product.





TRANSFERS OFF-SITE (TRI) – byproducts that are transferred off-site for energy recovery, recycling, treatment and disposal.








TOTAL USE – the total  quantity in pounds of TURA chemicals reported as manufactured, processed and otherwise used.





CHEMICAL USE – amount in pounds of the manufacture, processing and otherwise use of a chemical.  (Relabeling or redistributing a container of a toxic substance where no repackaging of the toxic substance occurs does not constitute use or processing of the toxic substance.)





MANUFACTURE – to produce, prepare, import or compound a toxic or hazardous substance.





OTHERWISE USED – any use of a toxic substance that is not covered by the terms “manufacture” or “process” and includes use of a toxic substance contained in a mixture or trade name product.

















ON-SITE RELEASES TO THE ENVIRONMENT (TRI) – all byproducts that are released to the air, discharged to surface waters, on-site releases to land & underground injection wells.





TRANSFERS & RELEASES (TRI) –


 total transfers & releases reported under TRI.  This is the total of all releases to


the environment.





BYPRODUCT – all non-product outputs of reportable substances generated by a production unit prior to handling, treatment, and release.














PROCESS – the preparation of a toxic or hazardous substance, including without limitation, a toxic substance contained in a mixture or trade name product, after its manufacture, for distribution in commerce:  a) in the same form or physical state, or in a different form or physical state, from that in which it was received by the toxics user so preparing such substance; or b) as part of an article containing the toxic or hazardous substance.











V. Key TURA Terms: Definitions
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Chart6

		Chemical & Allied Products

		Primary Metals

		Instruments

		Electric,Gas & Sanitary Services

		Paper & Allied Products

		Electronic & Electrical Equipement

		Fabricated Metals

		Other



17024170

11906421

9458268

3076254

3032845

3003781

2831983

3374612



SIC98ALL

		SIC		year		total use for sic group		%		total byproduct for sic group		%

		20		1998		8,221,556		0.60%		1,992,322		1.45%		food and kindred products

		22		1998		17,687,658		1.28%		10,496,410		7.66%		textile mill products

		23		1998		106,733		0.01%		20,894		0.02%		apparel and other finished products

		24		1998		2,202,591		0.16%		717		0.00%		lumber and wood prdoducts

		25		1998		298,700		0.02%		154,797		0.11%		funiture and fixtures

		26		1998		35,719,225		2.59%		21,678,872		15.83%		paper and allied prducts

		27		1998		2,482,198		0.18%		1,640,802		1.20%		printing and publishing

		28		1998		770,285,978		55.85%		30,913,931		22.57%		chemical and allied prducts

		29		1998		89,381		0.01%		0		0.00%		petroleum refining

		30		1998		74,851,792		5.43%		10,709,651		7.82%		rubber and misc. plastic prducts

		31		1998		477,438		0.03%		56,707		0.04%		leather and leather prod

		32		1998		948,340		0.07%		344,288		0.25%		stone,clay,glass, concrete products

		33		1998		190,325,560		13.80%		13,567,961		9.91%		primary metal industries

		34		1998		24,618,136		1.78%		11,066,354		8.08%		fabricated metal products

		35		1998		2,438,302		0.18%		1,972,699		1.44%		industrial machinery and computer equip

		36		1998		22,988,656		1.67%		7,492,063		5.47%		electronic and electrical equipement

		37		1998		644,521		0.05%		391,476		0.29%		transportation equip

		38		1998		26,724,842		1.94%		12,748,146		9.31%		instruments

		39		1998		9,727,668		0.71%		544,775		0.40%		misc. manufacturing

		49		1998		61,726,957		4.48%		10,633,782		7.76%		electric,gas,sanitary services

		51		1998		125,824,095		9.12%		168,352		0.12%		wholesale trade - nondurable goods

		72		1998		678,727		0.05%		156,580		0.11%		personal services

		73		1998		221,240		0.02%		221,240		0.16%		business services

						1,379,290,294		100.00%		136,972,819		100.00%





Chemical Use

		770,285,978		Chemicals & Allied Products

		190,325,560		Primary Metals

		125,824,095		Wholesale Non-Durable Goods

		74,851,792		Rubber & Plastics

		61,726,957		Electric,Gas & Sanitary Services

		35,719,225		Paper & Allied Products

		26,724,842		Instruments

		93,831,845		Other





Chemical Use

		





Byproduct

		30,913,931		Chemical & Allied Products

		21,678,872		Paper & Allied Products

		13,567,961		Primary Metals

		12,748,146		Instruments

		11,066,354		Fabricated Metals

		10,709,651		Rubber & Plastics

		10,633,782		Electric,Gas & Sanitary Services

		25,654,122		Other





Byproduct

		





On-Site Releases

		3,891,677		Electric,Gas & Sanitary Services

		1,365,314		Paper & Allied Products

		1,292,235		Chemical & Allied Products

		850,568		Fabricated Metals

		657,246		Rubber & Plastics

		556,643		Textile Mill Products

		284,052		Primary Metals

		1,275,323		Other





On-Site Releases
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		17,024,170		Chemical & Allied Products

		11,906,421		Primary Metals

		9,458,268		Instruments

		3,076,254		Electric,Gas & Sanitary Services

		3,032,845		Paper & Allied Products

		3,003,781		Electronic & Electrical Equipement

		2,831,983		Fabricated Metals

		3,374,612		Other
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Chart3

		Maufactured

		Otherwise Used

		Processed



Manufactured
4%

51591469

226644833

906130611



SICFINAL

		Sic Code		sum of total use		percent		sum of total byp		percent		sum of tri on-site releases		percent		sum of tri-off-site		percent

		20 total		19,199,139		0.74%		4,076,339		1.21%		9,697		0.06%		534,584		0.29%		food and kindred products

		22 total		35,729,422		1.37%		22,685,404		6.73%		1,076,486		6.45%		2,202,845		1.21%		textile mill products

		23 total		258,115		0.01%		89,202		0.03%		20,662		0.12%		3,434		0.00%		apparel and other finished products

		24 total		3,572,795		0.14%		33,185		0.01%		6,856		0.04%		31,184		0.02%		lumber and wood prdoducts

		25 total		447,200		0.02%		154,797		0.05%		38,712		0.23%		2,355		0.00%		funiture and fixtures

		26 total		44,169,984		1.69%		28,568,757		8.48%		1,873,352		11.22%		5,035,395		2.77%		paper and allied prducts

		27 total		6,872,233		0.26%		3,970,614		1.18%		317,319		1.90%		713,482		0.39%		printing and publishing

		28 total		1,175,774,911		45.03%		56,310,891		16.71%		2,332,269		13.96%		32,316,226		17.79%		chemical and allied prducts

		29 total		69,192		0.00%		0		0.00%		0		0.00%		0		0.00%		petroleum refining

		30 total		289,180,064		11.07%		29,867,152		8.86%		1,722,505		10.31%		12,358,607		6.80%		rubber and misc. plastic prducts

		31 total		3,191,981		0.12%		336,652		0.10%		29,651		0.18%		57,386		0.03%		leather and leather prod

		32 total		17,854,047		0.68%		6,661,404		1.98%		363,827		2.18%		5,379,443		2.96%		stone,clay,glass, concrete products

		33 total		351,563,123		13.46%		56,346,560		16.72%		858,838		5.14%		47,441,223		26.11%		primary metal industries

		34 total		102,848,413		3.94%		37,433,113		11.11%		1,342,900		8.04%		22,176,521		12.21%		fabricated metal products

		35 total		4,455,633		0.17%		3,582,532		1.06%		196,796		1.18%		892,494		0.49%		industrial machinery and computer equip

		36 total		81,254,425		3.11%		20,634,116		6.12%		694,131		4.16%		14,492,423		7.98%		electronic and electrical equipement

		37 total		16,733,404		0.64%		6,384,488		1.89%		144,933		0.87%		5,531,630		3.04%		transportation equip

		38 total		43,399,740		1.66%		18,426,737		5.47%		301,571		1.81%		14,820,036		8.16%		instruments

		39 total		30,971,298		1.19%		7,517,664		2.23%		471,774		2.82%		6,256,118		3.44%		misc. manufacturing

		42 total		308,779		0.01%		302,196		0.09%		0		0.00%		16,821		0.01%		motor freight trans.

		49 total		252,917,757		9.69%		32,335,257		9.60%		4,857,604		29.08%		10,366,124		5.71%		electric,gas,sanitary services

		50 total		442,480		0.02%		442,480		0.13%		12		0.00%		442,468		0.24%		wholesale trade - durable goods

		51 total		129,058,800		4.94%		402,175		0.12%		30,454		0.18%		347,412		0.19%		wholesale trade - nondurable goods

		72 total		746,871		0.03%		212,318		0.06%		12,226		0.07%		35,566		0.02%		personal services

		73 total		221,240		0.01%		221,240		0.07%		6		0.00%		221,234		0.12%		business services

		grand total		2,611,241,046		100.00%		336,995,273		100.00%		16,702,581		100.00%		181,675,011		100.00%





SICUSE

		Sic Code		sum of total use

		2013		206,440

		2021		360,108

		2023		360,108

		2024		802,119

		2026		1,570,108

		2033		941,355

		2035		1,375,038

		2037		206,440

		2064		1,484,432

		2066		406,196

		2075		232,744

		2077		3,303,365

		2086		1,086,036

		2087		3,303,365

		2091		51,480

		2099		3,509,805

		20 total		19,199,139

		2221		571,802

		2231		58,492

		2258		571,802

		2259		754,523

		2261		7,571,355

		2262		4,524,818

		2269		8,970,811

		2295		9,409,325

		2296		433,509

		2297		58,492

		2299		2,804,493

		22 total		35,729,422

		2399		258,115

		23 total		258,115

		2434		1,370,204

		2491		2,202,591

		24 total		3,572,795

		2511		88,112

		2521		49,500

		2531		223,154

		2599		86,434

		25 total		447,200

		2621		15,925,414

		2631		798,975

		2653		167,545

		2671		5,489,169

		2672		18,657,787

		2673		118,961

		2674		510,950

		2677		118,961

		2678		501,281

		2679		1,880,941

		26 total		44,169,984

		2741		160,000

		2752		1,973,329

		2754		3,609,864

		2759		937,110

		2796		191,930

		27 total		6,872,233

		2812		2,650,830

		2813		225,337

		2819		114,350,523

		2821		534,296,114

		2822		298,504

		2824		4,987,813

		2833		542,318

		2834		1,119,539

		2836		144,600

		2841		5,926,645

		2842		10,702,528

		2843		1,822,575

		2844		705,204

		2851		23,910,018

		2861		5,629,072

		2865		5,149,462

		2869		100,760,086

		2874		135,108

		2879		457,421

		2891		181,312,620

		2893		1,296,682

		2899		179,351,912

		28 total		1,175,774,911

		2992		69,192

		29 total		69,192

		3052		14,161

		3053		501,281

		3061		75,313

		3069		10,062,937

		3081		156,617,658

		3082		1,181,824

		3085		25,166,406

		3086		6,479,885

		3087		66,678,361

		3088		118,876

		3089		22,283,362

		30 total		289,180,064

		3111		2,085,836

		3131		961,545

		3149		144,600

		31 total		3,191,981

		3231		501,281

		3264		60,748

		3269		65,890

		3291		722,050

		3295		99,652

		3297		566,692

		3299		15,837,734

		32 total		17,854,047

		3315		18,009,846

		3316		7,324,524

		3321		138,786

		3324		35,820

		3325		659,477

		3331		2,041,230

		3339		4,826,941

		3341		41,787,494

		3351		63,872,780

		3353		1,854,368

		3354		31,500

		3355		15,271,042

		3356		23,602,724

		3357		140,030,534

		3363		15,933

		3364		78,084

		3366		5,251,830

		3398		24,493,206

		3399		2,237,004

		33 total		351,563,123

		3411		561,171

		3421		597,774

		3423		532,039

		3425		227,916

		3429		644,813

		3432		270,668

		3441		138,786

		3443		16,356

		3444		209,950

		3449		1,432,378

		3451		15,417,307

		3452		628,448

		3462		628,082

		3463		2,851,964

		3465		270,668

		3469		16,456,049

		3471		33,936,572

		3479		14,761,011

		3484		176,050

		3491		544,559

		3492		513,605

		3494		261,595

		3496		3,126,164

		3497		1,085,668

		3498		29,205

		3499		7,529,615

		34 total		102,848,413

		3511		227,261

		3545		147,832

		3552		54,622

		3555		1,095,630

		3556		391,461

		3559		14,161

		3566		227,261

		3568		117,384

		3569		359,800

		3571		173,654

		3572		560,421

		3575		18,525

		3577		1,049,096

		3579		18,525

		35 total		4,455,633

		3612		45,426

		3621		101,150

		3629		2,296,786

		3635		101,150

		3641		1,095,860

		3643		8,633,888

		3644		9,946,643

		3645		599,670

		3646		640,971

		3661		326,100

		3663		60,227

		3671		272,093

		3672		5,529,285

		3674		5,578,627

		3675		1,435,603

		3677		31,070

		3678		15,470,963

		3679		27,112,507

		3692		1,799,139

		3699		177,267

		36 total		81,254,425

		3714		15,940,073

		3724		383,726

		3728		221,059

		3761		188,546

		37 total		16,733,404

		3812		15,271,042

		3821		27,549

		3822		15,271,042

		3823		77,665

		3827		14,133

		3829		129,237

		3841		366,635

		3842		1,033,110

		3843		336,179

		3845		62,683

		3851		25,963

		3861		10,784,502

		38 total		43,399,740

		3911		1,388,765

		3914		130,651

		3915		1,377,714

		3944		657,774

		3949		9,754,162

		3961		50,546

		3991		139,419

		3999		17,472,267

		39 total		30,971,298

		4222		308,779

		42 total		308,779

		4911		54,438,571

		4925		101,624

		4931		6,180,826

		4939		142,615,024

		4941		1,479,595

		4953		5,529,212

		4959		1,221,805

		4961		41,351,100

		49 total		252,917,757

		5013		221,240

		5084		221,240

		50 total		442,480

		5169		125,824,095

		5172		3,234,705

		51 total		129,058,800

		7211		207,498

		7213		68,144

		7216		16,178

		7218		455,051

		72 total		746,871

		7389		221,240

		73 total		221,240





Chemical Use

		1,175,774,911		Chemicals & Allied Products

		351,563,123		Primary Metals

		289,180,064		Rubber & Plastics

		252,917,757		Electric,Gas & Sanitary Services

		129,058,800		wholesale Non-Durable Goods

		102,848,413		Fabricated Metal Products

		81,254,425		Electronics

		228,643,553		Other





Chemical Use

		0

		0

		0

		0

		0

		0

		0

		0



Wholesale Non-Durable Goods
5%



Byproduct Generation

		56,346,560		Primary Metals

		56,310,891		Chemical & allied prducts

		37,433,113		fabricated metal products

		32,335,257		electric,gas,sanitary services

		29,867,152		rubber and misc. plastic prducts

		28,568,757		paper and allied prducts

		22,685,404		textile mill products

		73,448,139		Other





Byproduct Generation

		0

		0

		0

		0

		0

		0

		0

		0



Chemical & Allied Products
17%
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Electric, Gas & Sanitary Services
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Rubber & Plastics 9%

Paper & Allied Products
8%

Textile Mill Products
7%



TRi On-Site Releases

		4,857,604		Electric,Gas & Services

		2,332,269		Chemicals & Allied Products

		1,873,352		Paper & Allied Products

		1,722,505		Rubber & Plastics

		1,342,900		Fabricated Metals

		1,076,486		Textile Mill Products

		3,497,465		Other





TRi On-Site Releases

		0

		0

		0

		0

		0

		0

		0





TRI Off-Site Releases

		47,441,223		Primary Metals

		32,316,226		Chemical & Allied Products

		22,176,521		Fabricated Metals

		14,820,036		Instruments

		14,492,423		Electronics

		12,358,607		Rubber & Plastics

		38,069,975		Other





TRI Off-Site Releases

		0

		0

		0

		0

		0

		0

		0





Figure 10

		Maufactured		51591469

		Otherwise Used		226644833

		Processed		906130611
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SIC98ALL

		SIC		year		total use for sic group		%		total byproduct for sic group		%

		20		1998		8,221,556		0.60%		1,992,322		1.45%		food and kindred products

		22		1998		17,687,658		1.28%		10,496,410		7.66%		textile mill products

		23		1998		106,733		0.01%		20,894		0.02%		apparel and other finished products

		24		1998		2,202,591		0.16%		717		0.00%		lumber and wood prdoducts

		25		1998		298,700		0.02%		154,797		0.11%		funiture and fixtures

		26		1998		35,719,225		2.59%		21,678,872		15.83%		paper and allied prducts

		27		1998		2,482,198		0.18%		1,640,802		1.20%		printing and publishing

		28		1998		770,285,978		55.85%		30,913,931		22.57%		chemical and allied prducts

		29		1998		89,381		0.01%		0		0.00%		petroleum refining

		30		1998		74,851,792		5.43%		10,709,651		7.82%		rubber and misc. plastic prducts

		31		1998		477,438		0.03%		56,707		0.04%		leather and leather prod

		32		1998		948,340		0.07%		344,288		0.25%		stone,clay,glass, concrete products

		33		1998		190,325,560		13.80%		13,567,961		9.91%		primary metal industries

		34		1998		24,618,136		1.78%		11,066,354		8.08%		fabricated metal products

		35		1998		2,438,302		0.18%		1,972,699		1.44%		industrial machinery and computer equip

		36		1998		22,988,656		1.67%		7,492,063		5.47%		electronic and electrical equipement

		37		1998		644,521		0.05%		391,476		0.29%		transportation equip

		38		1998		26,724,842		1.94%		12,748,146		9.31%		instruments

		39		1998		9,727,668		0.71%		544,775		0.40%		misc. manufacturing

		49		1998		61,726,957		4.48%		10,633,782		7.76%		electric,gas,sanitary services

		51		1998		125,824,095		9.12%		168,352		0.12%		wholesale trade - nondurable goods

		72		1998		678,727		0.05%		156,580		0.11%		personal services

		73		1998		221,240		0.02%		221,240		0.16%		business services

						1,379,290,294		100.00%		136,972,819		100.00%





Chemical Use

		770,285,978		Chemicals & Allied Products

		190,325,560		Primary Metals

		125,824,095		Wholesale Non-Durable Goods

		74,851,792		Rubber & Plastics

		61,726,957		Electric,Gas & Sanitary Services

		35,719,225		Paper & Allied Products

		26,724,842		Instruments

		93,831,845		Other





Chemical Use

		





Byproduct

		30,913,931		Chemical & Allied Products

		21,678,872		Paper & Allied Products

		13,567,961		Primary Metals

		12,748,146		Instruments

		11,066,354		Fabricated Metals

		10,709,651		Rubber & Plastics

		10,633,782		Electric,Gas & Sanitary Services

		25,654,122		Other





Byproduct
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SIC98ALL

		SIC		year		total use for sic group		%		total byproduct for sic group		%

		20		1998		8,221,556		0.60%		1,992,322		1.45%		food and kindred products

		22		1998		17,687,658		1.28%		10,496,410		7.66%		textile mill products

		23		1998		106,733		0.01%		20,894		0.02%		apparel and other finished products

		24		1998		2,202,591		0.16%		717		0.00%		lumber and wood prdoducts

		25		1998		298,700		0.02%		154,797		0.11%		funiture and fixtures

		26		1998		35,719,225		2.59%		21,678,872		15.83%		paper and allied prducts

		27		1998		2,482,198		0.18%		1,640,802		1.20%		printing and publishing

		28		1998		770,285,978		55.85%		30,913,931		22.57%		chemical and allied prducts

		29		1998		89,381		0.01%		0		0.00%		petroleum refining

		30		1998		74,851,792		5.43%		10,709,651		7.82%		rubber and misc. plastic prducts

		31		1998		477,438		0.03%		56,707		0.04%		leather and leather prod

		32		1998		948,340		0.07%		344,288		0.25%		stone,clay,glass, concrete products

		33		1998		190,325,560		13.80%		13,567,961		9.91%		primary metal industries

		34		1998		24,618,136		1.78%		11,066,354		8.08%		fabricated metal products

		35		1998		2,438,302		0.18%		1,972,699		1.44%		industrial machinery and computer equip

		36		1998		22,988,656		1.67%		7,492,063		5.47%		electronic and electrical equipement

		37		1998		644,521		0.05%		391,476		0.29%		transportation equip

		38		1998		26,724,842		1.94%		12,748,146		9.31%		instruments

		39		1998		9,727,668		0.71%		544,775		0.40%		misc. manufacturing

		49		1998		61,726,957		4.48%		10,633,782		7.76%		electric,gas,sanitary services

		51		1998		125,824,095		9.12%		168,352		0.12%		wholesale trade - nondurable goods

		72		1998		678,727		0.05%		156,580		0.11%		personal services

		73		1998		221,240		0.02%		221,240		0.16%		business services

						1,379,290,294		100.00%		136,972,819		100.00%





Chemical Use

		770,285,978		Chemicals & Allied Products

		190,325,560		Primary Metals

		125,824,095		Wholesale Non-Durable Goods

		74,851,792		Rubber & Plastics

		61,726,957		Electric,Gas & Sanitary Services

		35,719,225		Paper & Allied Products

		26,724,842		Instruments

		93,831,845		Other





Chemical Use

		





Byproduct

		30,913,931		Chemical & Allied Products

		21,678,872		Paper & Allied Products

		13,567,961		Primary Metals

		12,748,146		Instruments

		11,066,354		Fabricated Metals

		10,709,651		Rubber & Plastics

		10,633,782		Electric,Gas & Sanitary Services

		25,654,122		Other





Byproduct

		





On-Site Releases

		3,891,677		Electric,Gas & Sanitary Services

		1,365,314		Paper & Allied Products

		1,292,235		Chemical & Allied Products

		850,568		Fabricated Metals

		657,246		Rubber & Plastics

		556,643		Textile Mill Products

		284,052		Primary Metals

		1,275,323		Other





On-Site Releases
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SIC98ALL

		SIC		year		total use for sic group		%		total byproduct for sic group		%

		20		1998		8,221,556		0.60%		1,992,322		1.45%		food and kindred products

		22		1998		17,687,658		1.28%		10,496,410		7.66%		textile mill products

		23		1998		106,733		0.01%		20,894		0.02%		apparel and other finished products

		24		1998		2,202,591		0.16%		717		0.00%		lumber and wood prdoducts

		25		1998		298,700		0.02%		154,797		0.11%		funiture and fixtures

		26		1998		35,719,225		2.59%		21,678,872		15.83%		paper and allied prducts

		27		1998		2,482,198		0.18%		1,640,802		1.20%		printing and publishing

		28		1998		770,285,978		55.85%		30,913,931		22.57%		chemical and allied prducts

		29		1998		89,381		0.01%		0		0.00%		petroleum refining

		30		1998		74,851,792		5.43%		10,709,651		7.82%		rubber and misc. plastic prducts

		31		1998		477,438		0.03%		56,707		0.04%		leather and leather prod

		32		1998		948,340		0.07%		344,288		0.25%		stone,clay,glass, concrete products

		33		1998		190,325,560		13.80%		13,567,961		9.91%		primary metal industries

		34		1998		24,618,136		1.78%		11,066,354		8.08%		fabricated metal products

		35		1998		2,438,302		0.18%		1,972,699		1.44%		industrial machinery and computer equip

		36		1998		22,988,656		1.67%		7,492,063		5.47%		electronic and electrical equipement

		37		1998		644,521		0.05%		391,476		0.29%		transportation equip

		38		1998		26,724,842		1.94%		12,748,146		9.31%		instruments

		39		1998		9,727,668		0.71%		544,775		0.40%		misc. manufacturing

		49		1998		61,726,957		4.48%		10,633,782		7.76%		electric,gas,sanitary services

		51		1998		125,824,095		9.12%		168,352		0.12%		wholesale trade - nondurable goods

		72		1998		678,727		0.05%		156,580		0.11%		personal services

		73		1998		221,240		0.02%		221,240		0.16%		business services

						1,379,290,294		100.00%		136,972,819		100.00%





Chemical Use

		770,285,978		Chemicals & Allied Products

		190,325,560		Primary Metals

		125,824,095		Wholesale Non-Durable Goods

		74,851,792		Rubber & Plastics

		61,726,957		Electric,Gas & Sanitary Services

		35,719,225		Paper & Allied Products

		26,724,842		Instruments

		93,831,845		Other





Chemical Use
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