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Overview
The METRO Chemical Inventory Hazard Evaluation & Management Tool is a web-based system designed to help ensure compliance with the OSHA Hazard Communication Standard and to provide health, environmental, and physical hazards analysis of the products in use at METRO. The tool also includes an element that identifies “best-in-class” products that METRO recommends for use at its facilities. During the course of the past year, two major changes were made to the tool and its supporting database at the direction of METRO which impact this report. These changes include:

· Updating the tool to include reference data current to September, 2012
· Incorporating the results of METRO’s product inventories conducted during 2012
Each of the reference data sources used in the tool was reviewed in September 2012 to determine whether new information was available that could be used to update the system. Reference data were updated for the following elements that are used by the tool to help evaluate potential risks: the California Proposition 65 List (includes newest 7/20/2012 edition), the International Agency for Research on Cancer List (includes newest IARC list available online at 9/5/2012), the National Toxicology Program (includes latest 12th Annual Report on Carcinogens, 2011), the EPA’s Integrated Risk Information System list (includes the latest  list available online at 9/5/2012), and the EPA’s List of Lists (includes the latest 7/26/2011 list). In addition, as described later in this report, the reference data sources used to determine whether products are “best-in-class” were also reviewed in September 2012 to determine whether updates to this element of the evaluation tool would be warranted. As a result of this review, the tool was updated to include the latest available (September 2012) online listings of approved products under the Green Seal Program, the EcoLogo Program, and the EPA’s Design for the Environment Program.
During 2012 METRO conducted an extensive inventory of products currently in use at their facilities. This inventory resulted in three important changes to the METRO database of evaluated products:

· Products formerly in the METRO database that are no longer in use at the facilities were archived, and their Material Safety Data Sheets (MSDSs) and accompanying evaluation results were removed from the current active database and website.
· Products formerly in the METRO database that are still in use at the facilities were retained, new MSDSs were obtained where available, and these products were reevaluated using the updated evaluation tool.
· New products identified at the METRO facilities were added to the database and website.  MSDSs for these products were obtained and the products were evaluated using the updated evaluation tool.
This status report presents current information on the operation of the system and the database, including the following elements:

· Summary Statistics

· Data Quality

· Product Evaluation Criteria

· Overall Product Evaluation Results

· Detailed Health Hazard Rating Evaluation Results

· Detailed Environmental Hazard Rating Evaluation Results

· Detailed Physical Hazard Rating Evaluation Results

· Additional Hazard Properties of METRO Products
· Best-in-Class Product Evaluations

· Recommendations
Because of the extensive changes to the database brought about by the new inventory of products, much of the discussion in this report is focused on changes between the last reporting interval (September 2011) and the current status of the system as of September 2012.

Summary Statistics (details are provided in the following sections)
· There are currently 1,959 products in the active METRO inventory reflected on the website. However, the inventory from the PCPA  was not completed in time for this report.  The former version of the database included 3,703 products. Based on the results of the METRO inventory, 3,064 products were archived from the database. A total of 1,320 new products with valid MSDSs were identified in the inventory and have been added to the database. Using the terminology currently in place on the website for METRO locations, the products are distributed by service center location as follows:  26 at EXPO, 163 at MRC, 249 at OCC, 1086 at the Oregon Zoo, 135 at Parks, 123 at SWO, and 177 at METRO. 
· There are 7,150 individual chemical constituents identified on the MSDSs for all products in the METRO database. The number of constituents identified varies from 1 to 45 per product, with an average of 4. However, 1,584 products have only 1 constituent, and 96% of the products have less than or equal to 10 constituents.

· There are 5,514 chemical constituents among these METRO products that have a listed Chemical Abstract Service (CAS) number (77% of total chemical constituents identified on MSDSs). There are 1,066 unique CAS numbers among these products. A total of 20 CAS numbers are found in 50 or more products, while 54 CAS numbers are found in 20 or more products.

· A total of 798 (41% of the total), 413 (21% of the total), and 718 (37% of the total) of the products in the active METRO inventory reflected on the website are rated as health hazard #3, environmental hazard #3, and physical hazard #3, respectively.
Data Quality

There are two essential elements that determine the quality of the product data in the METRO database: the accuracy of the product inventory that is incorporated into the database and the quality of the MSDSs. The first of these elements is greatly improved for 2012 since a current, up-to-date inventory has been completed. For quality assurance, Metro staff assessed past inventory efforts and then systematically improved the design of the data collection process, the tools used to collect data and also ran a pilot test before launching the full inventory of all facilities. The inventory results and database update also went through a review for discrepancies (QC).  To strengthen the QA/QC of the physical inventory the Metro venue with the most products (i.e., Zoo) had inventory support from Metro’s Hazardous Waste team; a HHW technician did the bulk of the physical inventory, researched and acquired replacement (i.e. most current and product specific) MSDSs and assisted in identifying stockpiled products needing removal.  With regard to MSDS characteristics, one major index of quality is the date of preparation of the MSDS. MSDSs that are older than a few years may contain information that is out-of​-date and less comprehensive than would be found on newer MSDSs. Older MSDSs that do not list the constituent CAS numbers are not able to be processed using the rating system in this evaluation tool, so they will fall into the “No Data Found” category of results. In addition, older MSDSs may no longer correspond to the products that are actually stored and used at the various facilities within METRO. To help prevent such problems, an effort was made during the inventory process to collect as many new MSDSs as possible for products that are currently in use. 

Figure 1 shows the latest revision date for the MSDSs in the METRO database. Of the 1,959 products, approximately 90% of the MSDSs were revised in 1990 or later, while approximately 30% were revised in 2007 or later.  This is a significant improvement over the previous database, where about 75% were revised since 1990 and only about 2% were revised in 2007 or later. METRO may wish to establish a continuing goal to review products stored and used at their facilities and update the MSDS inventory for actively used products on a regular basis.
Product Evaluation Criteria

Product evaluation criteria were established in Year 1 of the ongoing METRO project to provide a means to rate the potential health, environmental and physical hazard risks of METRO products. In this rating system, hazard level #1 corresponds to a risk on the low end of the scale, while hazard level #3 corresponds to a risk on the high end of the scale. Specific criteria that are used to develop product hazard ratings are defined in the User’s Guide documents on the METRO website.
Overall Product Evaluation Results

Figure 2 shows the distribution of unique Chemical Abstract Service (CAS) numbers among the products in the METRO inventory. As noted in the summary statistics, of the 7,150 individual constituents there are 5,514 chemical constituents in METRO products that have a listed CAS number (77% of the total chemical constituents listed on MSDSs). There are 1,066 unique CAS numbers among the products. A total of 20 CAS numbers are found in 50 or more products, while 54 CAS numbers are found in 20 or more products.  
The major constituents identified in the new database are very similar to those reported in the 2011 report. Among the top 10 constituents reported in this year’s inventory,  9 were also in the top ten in 2011 and the 10th constituent this year was 12th last year.  All of the constituents reported at a frequency of 20 or more in this report were also reported in the 2011 report at a frequency of at least 15 or greater.
Figure 1. Date of Preparation of MSDSs
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Figures 3, 4, 5, and 6 present the overall hazard evaluation score results for the 1,959 METRO products in the active METRO inventory reflected on the website in terms of their health, environmental and physical hazard scores. Figure 3 shows the distribution of overall product hazard ratings per rating category for the health, environmental, and physical hazards evaluations, while Figures 4, 5, and 6 provide details on the individual health, environmental, and physical hazard ratings. As noted earlier, 798 (41% of the total), 413(21% of the total), and 718 (37% of the total) of the products in the active METRO inventory reflected on the website are rated as health hazard #3, environmental hazard #3, and physical hazard #3, respectively. These percentages are approximately the same as those reported for the database in 2011 (45%, 23%, and 35%, respectively), indicating little change in the hazard nature of the overall METRO inventory.  
Figure 2. Unique CAS Numbers Reported as Constituents of METRO Products
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Frequency Chemical Name

187 Titanium oxide (Ti02)
148 o-xylene: [1] poxylene: [2] moxylene: [3] xylene [4]
147 Water
140 acetone: propan-2-one: propanone
127 propane
103 propan-2-ol; isopropyl alcohol: isopropanol
101 ethylbenzene
96 Quartz (Si02)
90 Stoddard solvent: Low boiling point naphtha -unspecified
89 toluene
87 calcium carbonate
84 ethanal: ethyl alcohol
84 Distilates (petroleum), hydrotreated light: Kerosine - unspecified
78 ethanediol: ethylene glycol
70 butane: [1] and isobutane [2]
68 2-butoxyethanol: ethylene glycol monobutyl ether: butyl cellosolve
58 butane: [1] and isobutane [2]
54 butanane: ethyl methyl ketone
53 Solvent naphtha (petroleun). light aliph.: Low boiling point naphtha

50 Talc (Mg3H2(SI034)
48 methanol

48 Solvent naphtha (petroleumn). medium aliph - Straight run kerosine

44 Carbon dioxide

43 Carbon black

43 Distilates (petroleum), hydrotreated heavy naphthenic: Baseol - unspeciied

42 Petroleum gases. liquefied, sweetened: Petroleum gas: [[A complex combination of hydrocarbons obtained by
subjecting liquefied petroleum gas mix to a sweetening process to convert mercaptans or to remove acidic impurities.
It consists of hydrocarbons having carbon numbers predominantly in the range of C3 through C7 and boiling in the
range of approximately 40 °C to 80 °C (40 °F to 176 °F) ]]

39 sodium hydroxide: caustic soda

39 Solvent naphtha (petroleun). light arom.: Low boiling point naphtha -unspecified

36 Kaolin

35 1.2-Propanediol

35 1.2 4trimethylbenzene

32 n-butyl acetate

29 n-hexane

29 Ligroine: Low biling point naphtha

28 Silica

25 Naphtha (petroleum), heavy alkylate: Low boiling point modified naphtha

24 2-(2-butoxyethoxy)ethanol diethylene glycol monobutyl ether

24 2-aminoethanol. ethanolamine

24 heptane [and isomers] [1]

24 Naphtha (petroleum). hydrotreated heavy: Low bailing point hydrogen treated naphtha

23 2-methoxy-1-methylethyl acetate

23 dipentene: imonene: [1] (R)-p-mentha-18-diene: d-imonene: [2] (S)-p-mentha-1.8-diene: Himonene: [3] trans-1-
‘methyl4-(1-methyhinyl)cyclohexene: [4] (1)-1-methyl4-(1-methyhinyl)cyclohexene [5]

22 4-methylpentan-2-one: isobutyl methyl ketone

22 tetrahydrofuran

21 butan-1-of: n-butanol

21 naphthalene

21 Petroleum gases. liquefied: Petroleum gas: [[A complex combination of hydrocarbons produced by the distilation of
crude oil. It consists of hydrocarbons having carbon numbers predominantly in the range of C3 through C7 and boiling
in the range of approximately 40 °C to 80 °C (40 °F to 176 °F)]]

20 dichloromethane: methylene chloride

20 cyclohexanone

20 sodium carbonate

20 potassium hydroxide: caustic potash

20 Cristobalite (Si02)

20 Distilates (petroleum), sohvent-dewaxed heavy parafnic: Baseoil - unspecified

20 Alcohols, C9-11, ethoxylated




Figure 3. Distribution of Product Hazard Ratings for METRO Products
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Figure 4. Distribution of Product Health Hazard Ratings for METRO Products
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Figure 5. Distribution of Product Environmental Hazard Ratings for METRO Products
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Figure 6. Distribution of Product Physical Hazard Ratings for METRO Products
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Detailed Health Hazard Rating Evaluation Results

The health hazard evaluation ratings were analyzed in detail to determine the relationship between product category (29 categories, as defined on the METRO website) and product ratings.

Figure 7 shows the distribution of assigned product health hazard ratings versus product category. This figure also shows a separate graph illustrating only #3 health hazard rated products. In both graphs it is apparent that the product categories with the highest numbers of constituents are the ICLEAN (industrial cleaners and soaps), PLIQ (paints and coatings, liquid), CEM (cements, adhesives, glues, and resins) and VET (veterinary products) categories. The accompanying data show that differences exist within categories with regard to health hazard ratings; for example, the ICLEAN category has approximately one and a half times as many #3 rated products as #2 or #1 rated products. It is also interesting to note some changes in the total distribution of products among the 29 classification categories in comparison to the previous database. Relative to the distribution in 2011, the products reported in 2012 after the new product inventory show relative increases in the numbers of VET, LUBE, and PLIQ products as a consequence of the 2011 inventory process.
Figure 7. Distribution of Assigned Product Health Hazard Ratings versus Product Category
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Detailed Environmental Hazard Rating Evaluation Results

The environmental hazard evaluation ratings were also analyzed to determine the relationship between product category (29 categories, as defined on the METRO website) and product ratings.

Figure 8 shows the distribution of assigned product environmental hazard ratings versus product category. This figure also shows a separate graph illustrating only #3 environmental hazard rated products. In both graphs it is apparent that the product categories with the highest numbers of constituents are the ICLEAN (industrial cleaners and soaps),PLIQ (paints and coatings, liquid) and VET (veterinary) categories. The accompanying data show differences within categories with regard to health hazard ratings; for example, the VET category has considerably more #1 rated products than #2 or #3 rated products.

Figure 8. Distribution of Assigned Product Environmental Hazard Ratings versus Product Category
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Detailed Physical Hazard Rating Evaluation Results

The physical hazard evaluation ratings were analyzed to determine the relationship between product category (29 categories, as defined on the METRO website) and product ratings.

Figure 9 shows the distribution of assigned product physical hazard ratings versus product category. This figure also shows a separate graph illustrating only #3 physical hazard rated products. In both graphs it is apparent that product categories with the highest numbers of constituents are the ICLEAN (industrial cleaners and soaps), PLIQ (paints and coatings, liquid), and VET (veterinary) categories. Physical hazard ratings are primarily #3 throughout the product categories, a consequence of the scoring criteria being based on significantly dangerous physical hazards (e.g., explosivity, high flammability, corrosivity).
Additional Hazard Properties of METRO Products

The product hazard rating system used in this tool allows the METRO products to be categorized by a number of additional criteria. Figure 10 shows the number of METRO products that contain constituents listed on the Portland & Multnomah County Priority Chemicals of Concern List. Several of these constituents are widely recognized as hazardous chemicals from multiple perspectives, and these may represent important targets for METRO to eliminate from their inventory.  In the 2011 report a total of 213 products were identified that contained these chemicals of concern; in the new 2012 inventory a total of 61 products contain these chemicals of concern.  
The METRO product evaluation tool also indicates whether constituents present in products are classified as persistent, bioaccumulative, or inherently toxic (based on the Canadian CEPA Rules). Out of the 1,959 METRO products in the active METRO inventory reflected on the website, 1,195 (61%) are classified as persistent, 342(18%) are bioaccumulative, and 684 (35%) are inherently toxic. This percentage distribution is very similar to that reported in 2011.To illustrate these data, Figure 11 shows the top product constituents rated as persistent that are present in 20 or more METRO products. These may also represent important target compounds that METRO may wish eliminate from their inventory. 

Figure 9. Distribution of Assigned Product Physical Hazard Ratings versus Product Category
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Another criterion that the tool considers in rating the health hazards of METRO products is based on the presence of constituents that are rated as carcinogens, based on a number of authoritative reference sources (these are detailed on the METRO webpage).  Figure 12 shows the top product constituents rated as confirmed or probable carcinogens by at least one of these reference sources that are present in at least 10 or more METRO products. Overall, a total of 60 different chemicals recognized as confirmed or probable carcinogens by at least one of the reference sources are present in at least one METRO product. Three of the most frequently found constituents [quartz (93instances), cristobalite (20 instances), and carbon black (30 instances)] are recognized as carcinogens by at least one of the reference sources, but generally the evidence comes from occupational studies where the route of exposure for the material is inhalation. This is not a likely exposure route for many of the METRO products, especially those which are liquids or paste-type products, so this risk may not apply. In addition, although ethyl benzene is listed in this table on the basis of California Proposition 65 data, EPA classifies ethyl benzene as EPA-D (not classifiable as to human carcinogenicity) and the IARC classifies ethyl benzene as possibly carcinogenic to humans, so ethyl benzene’s presence  on this list is subject to different interpretations. Nevertheless, the presence of potentially carcinogenic constituents in some METRO products represents yet another group of products that METRO may wish to target.

Figure 10.  METRO Products with Constituents on the Portland & Multnomah County Priority Chemicals of Concern List.
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Figure 11. Product Constituents Rated as Persistent Present in 20 or More METRO Products
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183 Titanium oxide (1102)
139 acetone: propan-2-one: propanone
126 propane
100 propan-2-ol: isopropyl alcohol: isopropanol
93 Quartz (Si02)
92 ethylbenzene
84 toluene
81 ethanal: ethyl alcohol
70 butane: [1] and isobutane [2]
57 butane: [1] and isobutane [2]
53 Solvent naphtha (petroleun). light aliph.: Low boiling point naphtha
50 butanone: ethyl methyl ketone
48 Talc (Mg3H2(SI034)
46 methanol
44 Carbon dioxide
43 Distilates (petroleum), hydrotreated heavy naphthenic: Baseoil - unspecified

42 Petroleum gases, liquefied, sweetened: Petroleum gas: [[A complex
‘combination of hydrocarbons obtained by subjecting liquefied petroleum gas
‘mix to a Sweetening process to convert mercaptans or to remove acidic
impuriies. It consists of hydrocarbons having carbon numbers predominantly
in the range of C3 through C7 and bailing in the range of approximately 40
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39 sodium hydroxide; caustic soda

37 Carbon black

35 Kaolin

32 n-butyl acetate

28 Silica

23 Ligroine: Low bling point naphtha
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20 dichloromethane: methylene chioride
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20 Cristobalite (Si02)

20 Distilates (petroleum), solvent-dewaxed heavy paraffinic: Baseoil -
unspecified





Figure 12. Product Constituents Rated as Carcinogens Present in 10 or More METRO Products
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Figure 13 lists constituents rated as developmental toxins that are present in METRO products, based on the California Proposition 65 list. A total of 8 different chemicals are identified, with 268 instances of developmental toxins in the 1,959 METRO products in the active METRO inventory reflected on the website. The two important phthalate constituents (dibutyl phthalate and benzyl butyl phthalate) and toluene reported in the previous inventory are no longer reported in the current inventory. As noted above, developmental toxins also represent a group of products that METRO may wish to target.

Figure 13. Product Constituents Rated as Developmental Toxins Present in METRO Products
[image: image13.png]CAS# _ Frequency Chemical

100414
108883
75092
71363
7647010
91203
7722841
50000

52 ethylbenzene
84 toluene
20 dichloromethane: methylene chioride
18 butan-1-ol: n-butanol
17 hydrogen chloride
14 naphthalene
14 hydrogen peroxide solution . %
9 formaldehyde %

CA-developmental
CA-developmental
CA-developmental
CA-developmental
CA-developmental, female, male
CA-developmental, female, male
CA-developmental, male
‘CA-developmental, male




Best-in-Class Product Evaluations
In 2011 a new method of categorizing METRO products was developed to identify which products would be recommended for use within METRO operations. This method identified what are referred to in the evaluation tool as “best-in-class” products. Best-in-class products are those products which are listed as recommended products in the Green Seal, Eco Logo, or EPA Design for the Environment rating systems.  (See the following websites for more information on these rating systems: http://www.greenseal.org/  ,  http://www.ecologo.org/en/   ,  http://www.epa.gov/dfe/ ).  

For 2012, each of these rating systems was rechecked and an updated inventory of approved products was created from on-line data available as of September 2012. This inventory is incorporated into the METRO products evaluation system for 2012, and METRO inventory products which are listed by one of these 3 rating agencies are noted as METRO “best-in-class” products.

Figure 14 shows the 36 products among the 1,959 products in the active METRO inventory reflected on the website that are currently rated as best-in-class products.  Note that some of these products are present at more than one location within METRO (e.g., METRO Paint is at 5 locations). There are 25 ICLEAN (industrial cleaners) and 11 PLIQ (paint, liquid) products.   The 2011 report included 41 best-in-class products, but several of these were archived as a result of the new product inventory process conducted in 2011.
Recommendations

Several recommendations are presented above under the previous sections. As noted in last year’s report, the most important effort that can be made to improve the operation of this tool is to improve the quality of the input data. METRO’s 2012 effort to perform a new inventory at the facilities goes a long way toward improving the data quality. We recommend that METRO continue the inventory process to make sure that all elements of their operations are included. It is also important to continually update the MSDSs as new versions become available. As noted in last year’s report, older MSDSs in the system that do not have CAS numbers to describe the constituents of products limit the ability of the tool to provide ratings for all products and results in statements such as “No Data Found” to describe the products. The 2012 inventory process led to the inclusion of newer MSDSs with more data so that this limitation could be addressed. We expect that this situation will improve in the future as proposed changes to the OSHA Hazard Communication Standard are brought on line that require more comprehensive information on MSDS, and we recommend that METRO make a continuing effort to include the latest available MSDSs in this evaluation tool.  It is also important to continually review the evaluation criteria used in this tool. In the 2012 revision to the database we updated all available reference sources used in this tool, and we recommend that regular updates be made to this evaluation data.
Figure 14. Best-in-Class Products on the METRO Website
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