Petition to Amend
40 C.F.R. § 261.4(b)(6)(ii) to Specifically
Exclude Trivalent Chromium-Bearing Waste Streams From
Regulation as Hazardous Waste
March 8, 2017

Pursuant to section 7004(a) of the Resource Conservation and Recovery Act (“RCRA”), 42 U.S.C.
§ 6974(a), and 40 C.F.R. § 260.20(a), NSK-AKS Precision Ball Company (NSK/AKS)submits this Petition to
amend 40 C.F.R. § 261.4(b)(6)(ii) to add certain chrome-bearing waste streams generated by NSK/AKS at
its Clarinda, lowa facility to the list of specific wastes which meet the standard in 40 C.F.R.
§ 261.4(b)(6)(i)(A), (B) and (C) and which are therefore excluded fromegulation as hazardous waste.
NSK/AKS submits this Petition at the invitation of the United States Environmental Protection Agency
(“EPA”) as stated in its October 30, 1980 Federal Register notice adding 40 C.F.R. § 261.4(b)(6).

ITEM 1: PETITIONER’S NAME AND ADDRESS

Name of Petitioner:

NSK/AKS Precision Ball Company
1100A North First Street
Clarinda, lowa 51632
Telephone: (712) 5426515
RCRA ID No.: IAR000518720

People to contact for additional information pertaining to this Petition:

Mr<Rhett Nason

Environmental Health and Safety Coordinator
Address: Same as above

Telephone: (712) 542-6515 ext. 6473

e-mail: nasonr@aksball-us.com

Facility Responsible for generating petitioned waste:
Same as above

Location of Petitioned waste:

Same as above
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ITEM 2: PETITIONER’S INTEREST IN PROPOSED ACTION

NSK/AKS seeks an amendment to 40 C.F.R. § 261.4(b)(6)(ii) to specifically exclude from
hazardous waste regulation two grinding swarf chrome-bearing waste streams generated by NSK/AKS at
its Clarinda, lowa facility. NSK/AKS manufactures steel balls of various sizes at this facility for use in ball
bearing assemblies. These steel balls are manufactured from high carbon chromium bearing steel.
NSK/AKS’s manufacturing processes generate two distinct grinding swarf waste streams referred to in
this Petition individually as “Grind Swarf” and “L-1 Swarf,” and collectively as the “Petitioned Waste.”
These waste streams and their generating processes are described in greater detail in Item 4 Section B
of this Petition.

NSK/AKS has contracted testing laboratories to analyze the Grind Swarf.and the L-1 Swarf to
characterize them for disposal. These waste streams contain steel fines and hydrocarbon coolant,
rendering the streams an “oily waste” under current waste regulations. Historic analytical results have,
on occasion, exceeded the 5.0 mg/L TCLP limit for chromium.(but exhibits no other hazardous
characteristic) and, accordingly, NSK/AKS has managed thése streams as@a characteristic hazardous
waste. During a 14 month period from December 2014 through January 2016, the cost for disposal of
this material as a characteristic hazardous waste due solely to TCLP-Cr exceedances was $208,000.

The chromium contained in the raw materials, however, does not exist as hexavalent chromium,
and until now, NSK/AKS had not previously attempted to speciate the chromium in the Petitioned Waste
to determine whether chromium exists as trivalent (Cr 1ll) or hexavalent (Cr VI). Recent advancements
in chromium speciation analytical techniques have allowed NSK/AKS to determine the Grind Swarf and
the L-1 Swarf contain exclusively, or nearly exclusively, trivalent chromium (Cr ll). Based on the data
generated for this Petition, the two grinding swarfs discussed herein qualify for exclusion under 40 C.F.R.
§ 261.4(b)(6) Trivalent Chromium Wastes.

ITEM 3: DESCRIPTION OF PROPOSED ACTION

Subparagraph (i) of 40 C.F.R. § 261.4(b)(6) provides that the following chrome-bearing solid
wastes are excluded from regulation as hazardous waste:

Wastes which'fail the test for the Toxicity Characteristic because
chromiumdis present or are listed in subpart D due to the presence of
chromium, which do not fail the test for the Toxicity Characteristic for
any other constituent or are not listed due to the presence of any other
constituent, and which do not fail the test for any other characteristic, if
it is shown by a waste generator or by waste generators that:

(A) The chromium in the waste is exclusively (or nearly
exclusively) trivalent chromium; and
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(B) The waste is generated from an industrial process which
uses trivalent chromium exclusively (or nearly exclusively) and the
process does not generate hexavalent chromium; and

(C) The waste is typically and frequently managed in non-
oxidizing environments.

Subparagraph (ii) of 40 C.F.R. § 261.4(b)(6) lists eight specific waste streams which the United
States Environmental Protection Agency (“EPA”) has determined meet the above-listed standard. EPA,
however, expressly stated in the Federal Register preamble that the exclusion afforded in § 261.4(b)(6)
was not limited to these eight listed waste streams, and invited other persons to petition EPA for a
rulemaking to add other wastes:

Other wastes also may meet the temporary exclusion factors and will be
excluded if a proper showing is made to the Agency. Eligibility for a
temporary exclusion may be requested by filing a petition for
rulemaking under § 260.20(a). Petitions may be filed by individual
generators, or on an industry-wide basis. Each petition must

demonstrate why the wastes in question meet the temporary exclusion
standards. Petitions will then be processed by the Agency in accordance
with the procedures set forth in § 260.20(c)-(e). 45 Fed. Reg. 72035,
72036 (Oct. 30, 1980) (emphasis added).

As documented in this Petition, the Petitioned Waste meets the standard set forth in 40 C.F.R.
§ 261.4(b)(6). Accordingly, NSK/AKS requests that EPA amend that regulation to add a new
subparagraph (ii)(1) that expressly lists the Petitioned Wastes as excluded under that regulation.

ITEM 4: STATEMENT OF NEED & JUSTIFICATION FOR ACTION

A. Statement of Need for Amendment to 40 C.F.R. § 261.4(b)(6)

NSK/AKS’s primary need for the requested amendment to 40 C.F.R. § 261.4(b)(6)(ii) is to ensure
that the Petitioned Wastes are properly managed as non-hazardous waste in accordance with applicable
regulations, and to preventthe mismanagement of these waste streams as hazardous waste. Such
mismanagement can result in the waste streams being subjected to unnecessary and costly treatment,
storage and disposal requirements, which reduces capacity for the management of actual hazardous
wastes. Further, an amendment is 40 C.F.R. § 261.4(b)(6)(ii) to specifically list the Petitioned Wastes as
excluded is necessary to document to waste service providers that the Petitioned Wastes do in fact
meet the standard for exclusion under 40 C.F.R. § 261.4(b)(6). Waste service providers do not have the
expertise necessary to review the complex chromium speciation demonstration contained in this
Petition, and are therefore are unwilling to manage the Petitioned Wastes as excluded waste in the
absence of the requested EPA action. During a 14 month period from December 2014 through January
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2016, NSK/ASK needlessly incurred $208,000 in excess disposal costs to manage this material as TCLP-Cr,
hazardous even though it contains exclusively trivalent chromium.

B. Statement of Justification for Amendment to 40 C.F.R. § 261.4(b)(6)

The discussion in this section of the Petition presents NSK/AKS’s justification for the requested
amendment to 40 C.F.R. § 261.4(b)(6)(ii). First, NSK/AKS’s manufacturing process is described in detail,
including the waste generation process for the Grind Swarf and the L-1 Swarf. Second, NSK/AKS's
procedures for sampling and analyzing the Petitioned Waste for purposes of this Petition is discussed.
Finally, the analytical results demonstrating that the Petitioned waste meets the standard of 40 C.F.R.
§ 261.4(b)(6)(i) are summarized.

1. NSK/AKS Steel Ball Manufacturing Process and Waste
Generation Description

a. Manufacturing Processes

NSK/AKS produces high quality steel balls that are utilized in fabricating ball bearing assemblies.
NSK/AKS forms steel balls from coil high carbon.steel stock usinga cold heading process and then
through a series of grinding and lapping steps, the final size and surface finish is produced. This process
consists of seven steps, described as follows (A detailed flow diagram describing the steel ball process
can be found in Appendix 4):

Step 1 - Heading Machine: cuts steel coil into a billet of desired length
and presses.the billet into a round shape;

Step 2 - Flashing: removes the small amount of metal that remains
from heading process;

Step3=Retort Heat Treat: increases steel ball hardness using heat and
air;

Step 4 - Grind Process (“Grind”): hardened steel ball is introduced into
the Grind process where the hardened steel balls are ground to the
desired round ;shape and size between a cast iron plate and a silicon
carbide plate. Circulating hydrocarbon based coolant is used to
lubricate and cool the steel balls during the grinding process, as well as
to carry the grinding swarf away from the plates and back to the Grind
Central System, where swarf is separated from the coolant. This step
generates the Grind Swarf.

Step 5 - Off-line Wash: grinding residue from the Grind process is

washed off the steel ball;
Step 6 - Peening: steel balls are further abraded by tumbling balls into
one another. No additives are used in this step.
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Step 7 - Lapping Process (“L-1"): final grinding step polishes the steel
balls between a cast iron plate and a polishing plate. Circulating
hydrocarbon based coolant is used to lubricate and cool the steel balls
during the lapping process, as well as to carry the grinding swarf away
from the plates and back to the L-1 Central System, where swarf is
separated from the coolant. This step generates the L-1 Swarf.

b. Raw Materials

The materials and processes used by NSK/AKS are maintained to closetolerances in order to
predictably and consistently produce a high quality product. The precisionsfequired to attain these goals
dictate that the raw materials and equipment used during the manufacturing process must be closely
controlled, with minimal differences between raw materials used and the process variables involved in
manufacturing the steel balls. The primary raw materials used in‘ball manufacturing include:

e High carbon steel coil stock

e Hydrocarbon based coolant and additives
e Abrasive grinding wheel materials

e Equipment Hydraulic Oil

NSK/AKS uses three primary suppliers for its steel raw-material, each meeting the same
specification. The composition specifications for the high‘carbon chromium bearing steel are as follows
(Steel Safety Data Sheets and raw material certifications are provided in Appendix 3):

Iron: 84 — 100 (wt. %)
Carbon:/ 0.95-1.1 (wt. %)
Chromium: 0=5(wt. %)
Nickel: 0-5 (wt. %)
Manganese:  0-3 (wt. %)
Molybdenum: 0-3 (wt. %)

Similarly, the “Grind” and “L-1” processes use identical coolant formulations to minimize
process variability, including (SDSs can be found in Appendix 5):

In addition to these coolants, the process equipment used to grind and lap the steel balls during
production operates under hydraulic pressure and therefore hydraulic oil is present in these machines.
Hydraulic oil is not intentionally used in the ball manufacturing process, however NSK/AKS anticipates

coolant and hydraulic fluid has the potential to commingle, and therefore be present in the grinding
swarf wastes.

The coolant, steel grinding swarf, and grinding wheel residues all combine to generate the Grind
Swarf and L-1 Swarf. The Off-line Wash process utilizes a silicate based detergent. Wash residues that
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2. Characterization of Petitioned Waste for Purposes of Exclusion

a. Waste Exclusion Petition Team

NSK/AKS has established a Waste Exclusion Petition Team consisting of NSK/AKS employees and
contracted professional consulting and analytical services. Petitioned Waste samples were collected by
Terry Kinman, a facilities engineering technician employed by NSK/AKS. Mr. Kinman collected samples
as described in the SAP/QAPP. Oversight was provided by Rhett Nason, Technical Assistant Manager for
the facility.

NSK/AKS has contracted with the following organization for environmental chemistry consulting
and analytical testing services:

Ann Arbor Technical Services, Inc.{(ATS)
290 South Wagner Road

Ann Arbor, Michigan 48103

Phone: 734-995-0995

All analytical data presented in this petition have been generated by ATS. The qualifications and
responsibilities for NSK/AKS and ATS team members are provided in‘Appendix 2.

b. Sampling and Analysis Time Line

Weekly swarf samples were.collected over a six week period in 2014, and 12 weekly samples
over a 15 week period in 2016. Samples were collected at one week intervals from the same sample
locations described in the Sampling and Analysis Plan/Quality Assurance Project Plan (SAP/QAPP)
developed for this petition, found in Appendix.1. A total of 18 samples were collected from the Grind
process and another 18 samples were collected from the L-1 process. The tables in Appendix 6 detail
the sample identification.and collection dates/times.

c. Petitioned Waste Sampling Methodology and Handling
Procedures

The information gathering effort for this petition was conducted according to a formal
SAP/QAPP. Developmentof the sampling plan for this waste incorporated a review of the process raw
materials used (high grade carbon steel), grinding equipment consumed by the process (grinding
wheels), and any other raw materials that have a potential to exist in the final waste material being
sampled (coolant and hydraulic oil).

The Sampling and Analysis Plan (SAP/QAPP) for this petition was designed to evaluate a
statistically significant number of samples from both the “Grind” and “L-1” waste streams so that the
variability associated with production of each waste could be determined. Between October 14, 2014
and November 18, 2014, weekly grab samples were taken from the “Grind” and “L-1” sampling
locations, described in the Process Flow Diagram in Appendix 4. Six samples from the “Grind” process
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labels and the COC, if any, were documented on the SRF. If there were inconsistencies, a Corrective
Action Form (CAF) was filled out to reconcile them. The SAP/QAPP prepared for this effort, found in
Appendix 1, includes the requirements for sample handling and preparation.

d. Analytical Testing and Reporting

Swarf samples received at ATS were stored at 4° C, except during analysis. Sample preservation,
containerization, and storage specifications are given in the SAP/QAPP Table 4. Prior to analysis, each
swarf sample was homogenized by transferring the entire sample of the 250 mL poly bottle to a large
aperture container, and then manually mixing the dense solids and viscous liquid oil phase thoroughly to
visual homogeneity. This is an important preparation step, because of the.density and viscosity of the
phases, and rapid phase separation that occurs during sample storage.

Once homogenized, sub-samples were taken for the following analyses using the methods
referenced:

e Qil Content (USEPA 9071B)
e TCLP Metals (USEPA 1311/3010A/6010C/7470A)
e TCLP Chromium Speciation (ATS Custom IC/ICP-MS)

Standard Operating Procedures (SOPs) for these analyticalmethods are given in the SAP/QAPP
(Appendix 1).

e. Laboratory Data Reports

The analytical data.generated to support this petition are presented in data reports found in
Appendix 6. A summary ofthe total chromium;,chromium VI, and chromium Il & llI results can be found
in Table 2 below.

ATS prepared EPA Level 2 data reports for this project. These reports include key quality control
information‘useful to the users of the data. An Electronic Data Deliverable and EPA Level 4 Data
Validation Package (DVP) can also be provided upon request.
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Table 2: Chromium Data Summary of TCLP Analyses: “Grind” & “L-1” Swarfs

Sample Name

Sample Date & Time

TCLP Leachability Results

Total Chromium

Chromium Vi

Chromium I & 11

mg/L mg/L mg/L
Grind Sludge #G-01 10/14/2014;12:30 PM 0.57 - -
Grind Sludge #G-02 10/21/2014;12:30 PM 0.77 - -
Grind Sludge #G-3 10/28/2014;12:20 PM 0.48 - -
Grind Sludge #G-4 11/4/2014;12:25 PM 0.51 < -
Grind Sludge #G-5 11/11/2014;12:35 PM 0.61 4 -
Grind Sludge #G-6 11/18/2014;12:30 PM 0.85 - -
Grind Sludge #G-01 5/3/2016;12:30 PM
Grind Sludge #G-02 5/10/2016; 1:00 PM
Grind Sludge #G-03 5/17/2016; 12:30 PM 0-95 . <O'02. 083 .
(Composite) (Composite) (Composite)
Grind Sludge #G-04 5/24/2016; 1:00 PM
Grind Sample 5/31/2016; 12:30 PM
Grind Sample 6/7/2016;12:15 PM 1.1 <0.02 0.83
Grind Sludge 6/14/2016;12:00 PM 0.92 <0.02 0.70
Grind Sludge 6/21/2016; 12:00 PM 0.63 <0.02 0.48
Grind Sample 7/19/2016; 12:00 PM 0.60 <0.02 0.48
Grind Sample 7/26/2016; 12:00 PM 0.52 <0.02 0.46
Grind Sample 8/2/2016;12:00 PM 0.88 <0.02 0.90
Grind Sample 8/9/2016; 12:00 PM 0.99 <0.02 1.0
L1 Sludge #L1-01 10/14/2014;12:30 PM 1.0 - -
L1 Sludge #L1-02 10/217/2014;12:30 PM 0.1 - -
L1 Sludge #L1-3 10/28/2014;12:20PM 0.70 - -
L1 Sludge #L1-4 11/4/2014;12:25 PM 0.92 - -
L1 Sludge #L1-5 11/11/2014;12:35 PM 0.48 - -
L1 Sludge #L1-6 11/18/2014;12:30 PM 3.6 - -
L1 Sludge #11-01 5/3/2016;12:30 PM
L1 Sludge #L1-02 5/10/2016; 1:00 PM
L1 Sludge #L1-03 5/17/2016; 12:30 PM 4.4 . <O'02_ 46 .
(Composite) (Composite) (Composite)
L1 Sludge #L1-04 5/24/2016; 1:00 PM
L1 Sample 5/31/2016; 12:30 PM
L1 Sample 6/7/2016;12:15 PM 0.46 <0.02 0.40
L1 Sludge 6/14/2016; 12:00 PM 0.32 <0.02 0.33
L1 Sludge 6/21/2016;12:00 PM 0.67 <0.02 0.63
L1 Sample 7/19/2016; 12:00 PM 0.21 <0.02 0.21
L1 Sample 7/26/2016; 12:00 PM 1.2 <0.02 0.99
L1 Sample 8/2/2016;12:00 PM 0.65 <0.02 0.74
L1 Sample 8/9/2016;12:00 PM 0.35 <0.02 0.42
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3. Demonstration That the Petitioned Waste Meets the Standard
for Exclusion Under 40 C.F.R. § 261.4(b)(6)

40 C.F.R. § 261.4(b)(6)(i): “Wastes which fail the test for the Toxicity Characteristic because chromium
is present or are listed in subpart D due to the presence of chromium ...”

(0]

Both the Grind Swarf and the L-1 Swarf periodically exhibit the toxicity characteristic for
chromium.

In this Petition NSK/AKS presented TCLP data that shows chromium is consistently found
in TCLP waste extracts of the Petitioned Wastes (see Table 2,.and the summary table
and laboratory data reports in Appendix 6).

Although TCLP data generated specifically for this Petition indicate that the Petitioned
Waste did not exhibit the hazardous characteristic for Chromium during the specific
study period, other historical data demonstratethat the Petitioned Waste does exhibit
this characteristic from time to time. The TCLP-Cr exceedances in these historic
samples range from 5 to 8 mg/L (see summary table in Appendix 7).

During a 14 month period from December 2014 through January 2016, NSK/ASK
needlessly incurred $208,000 in excess disposal costs to manage this material as TCLP-
Cr, even though it contains exclusively trivalent chromium.

40 C.F.R. § 261.4(b)(6)(i): “Wastes ... which do not fail the test for.the Toxicity Characteristic for any
other constituent or are not listed due to the presence of any other constituent, and which do not fail

the test for any other characteristic ...”

(0]

In this Petition NSK/AKS presented analytical test results for multiple samples showing
the only constituent causing the.waste to fail TCLP is chromium (see summary table and
laboratory data reports in Appendix 6).

Documentation (product bulletins and Safety Data Sheets) of all materials used in the
process further supports the waste does not contain any other constituent that could
cause the waste to fail for constituents other than chromium, since no other TCLP target
analytes are contained in their formulations (see Appendices 3 and 5).

In this Petition NSK/AKS presented information on the manufacturing process, including
all'raw.materials, processing materials, and process controls that support the
declaration that the resulting the Petitioned Wastes are not listed hazardous wastes.

40 C.F.R. § 261.4(b)(6)(i)(A): “The chromium in the waste is exclusively (or nearly exclusively) trivalent

chromium ...”

O In this Petition NSK/AKS presented chromium speciation analytical data that confirm the
chromium in TCLP extracts is present exclusively as Cr Il and Cr Ill, with no Cr VI detected
in any of the sample TCLP extracts (see Table 2, and summary table and laboratory data
reports in Appendix 6).
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40 C.F.R. § 261.4(b)(6)(i)(B): “The waste is generated from an industrial process which uses trivalent
chromium exclusively (or nearly exclusively) and the process does not generate hexavalent chromium

”

O In this Petition NSK/AKS presented information on the raw materials, processing
materials, and process controls that demonstrate that they do not contain hexavalent
chromium, and do not generate hexavalent chromium (see Appendices 3 - 6);

0 The carbon steel raw material used is the product of a reductive steel-making process
that yields alloy metals such as iron and chromium in the zero valent state;

0 Steel ball production is done at in ambient air and at ambient temperatures. Raw steel
balls are heat treated in ambient air, exposing the surface of the steel to oxygen at
elevated temperatures which could produce surface oxides of the alloy metals.

40 C.F.R. § 261.4(b)(6)(i)(C): “The waste is typically and frequently managed in non-oxidizing
environments.”

0 The presence of high concentrations of zero valent iron in the grinding swarf wastes
serves as a reducing agent in the TCLP extraction, as acetic acid dissolves the Fe (0) to
produce Fe Il and free electrons at a pH ofiapproximately. 4.0. Chromium (0) is similarly
dissolved by acetic acid to produce Cr Il and Cr lll, plus free electrons. Under these
conditions any minor residues of Cr VI,.f present, would be quickly reduced to Cr IlI;

0 The Petitioned Waste will be disposed of in a municipal waste landfill where non-
oxidizing conditions are typically found (See 45 Fed. Reg. 72036, citing Ham. R.A., et al,
Background Study on the Development of a Standard Leaching Test).

REVIEW DRAFT
HO001-NSK.17\FE28R001.docx Page 12



ITEM 5: Certification Statement

For the foregoing reasons, NSK/AKS requests that EPA grant this Petition and amend 40 C.F.R. §
261.4(b)(6)(ii) to specifically exclude from hazardous waste regulation the Petitioned Waste generated
by NSK/AKS at its Clarinda, lowa facility.

| certify under penalty of law that | have personally examined and am familiar with the information
submitted in this demonstration and all attached documents, and that, based on my inquiry of those
individuals immediately responsible for obtaining the information, | believe that the submitted
information is true, accurate, and complete. | am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment.

For NSK-AKS Precision Ball Company:

By:

Its:

Date:
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Appendix 1

SAP/QAPP

(Title Page & Table of Co s only)
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SAMPLING AND ANALYSIS PLAN (SAP) &
QUALITY ASSURANCE PROJECT PLAN (QAPP)

PETITION TO EXCLUDE TRIVALENT CHROMIUMBEARING
WASTE STREAMS

NSK/AKS PRECISION BEARINGS
CLARINDA, IOWA

Prepared for:

The NSK/AKS Precision Ball Company
1100A North First Street
Clarinda, lowa 51632

Prepared by:
Ann Arbor Technical Services, Inc.

290 South'Wagner Road
Ann Arbor, Michigan. 48103

January 31,2017
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Internal Ref. No.: 11—004

Material Safety Data Sheet

NSK-AKS Ltd.

Manufacture's name [N

Date prepared : Feb.18".2011

1. Product ldentification: High carbon chromium bearing steel

High carbon chromium bearing steel specified in the [ B material standard @nd equivalent
grades.

2. Composition/information on ingredients:
Pure / mixed material: Alloy steel

Chemical element and composition: As showndn Table 1

Table 1 (wt%)
Fe (*2) Cr(*1,*2) Ni(*1,*2) 1 Mngt1,2) Mo (*1,*2)
Contents Bal. 0~5 0~6 0~3 0~3
CAS No. | 7439-89-6 | 7440-47-3 | 7440-02-0 | 7439-96-5 | 7439-98-7

(*1) Designated as firsf-class chemical element in the [N

chemical glement required to be reported of ils use in thm
Ithoughy the preduct specified in this document is solid and stable at norma
conditions, ptionsdn the clause 3 should be referred.
Notes: (1) Contents of chemical @lement are within the range shown above, but will be different according to

each grade.

(2) Chemical element other than listed in Table.1 might be contained in accordance with the
application of each grade.

(3) Details are specified in the mill sheet.

3. Hazards identification:

Steel products intheirsolid state and under normal conditions do not present any harmful effect. However,
appropriate measures to prevent Injuries should be taken in following cases/conditions.

(1) In case of dust and fume are produced by processing (e.g. heating, melting, grinding etc.), measures for
protecting faces and ventilation should be taken to avoid the chemical hazard. (e.g. fume of manganese

compound causes acute and chronic health hazard if itis inhaled.) Guidelines provided by || NG
and ACGIH should be referred.

(2) Collected dust and/or fume should be treated in accordance with its form and toxicity.

(e.g. steel powder might be combustible/explosive.)

(3) When the metal is dissolved in solutions of pickling or de-scaling, measures should be taken to avoid
contacting with the solutions or inhaling of the solutions.

(4) Pb, Te, Se contained in steals might be vaporized slightly during machining. Mechanical parts should be
covered by hood while machining.




4. First-aid measures:

Baslcally, the materlal has no danger or hazardousness to cause situations that require first-aid measures,
howsver in case of overexposure to dusts or fumes as described above, immediately remove them to
fresh-air, wash off them with waters and get immediate medical attention if required.

5. Fire-fighting measures:
Incombustible. Any kind of extinguishers can be used in case of fire around products,

6. Accldental release measures:

Not applicable. High carbon chromium bearing steel is non-hazardous solid material.

7. Handiing and storage:
(1) Pay special attention not to collapse, rolling and falling of bar products.
(2) There is no danger and toxicity stored under normal condition.

8. Exposure controls/personal protection: Not required.

9. Physical and chemical properties:
Appearance: Bar/Wire rod steel product (Solid)
Combustibility: Not flammable. Steel powder produced by grinding/machining might be
combustible/explosive.
Melting point: over 1400 °C
Density: 7 ~ 8g/em’

Chemical properties: Water-insoluble,. Corrosion resistant to weak acid and alkaline, Low solubility to
strong acid (Hydrochloric acid, Sulfuric-acid.and alkaline at high temperature. Passive state film is formed by
oxidizing acid

10. Stability and reactivity:

Stable under normal condition. Métallic compound might be formed by processing (e.g. heating, melting,
grinding).

11. Toxicologicat information;

Nospecific information available on these products.

12. Ecologicalinformation:

No specific information available on these products.

13. Disposal consideration:

Recyclable as steal scrap.

14. Transport information:

No specific information avallable on these products.

15. Regulatory information:

I - I -7 ic
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16. Other information
References;
(1) Database of hazardous materials {JJjFire Department)
(2) Special research report of major 1000 data (GGG
(3) Metallic Alloys and Harmonization of Classification Criteria(OECD)
(4) Safsty data sheet for chemical products (1ISO11014-1)

(5) Recommended values provided by || NG =< ACCH

(8) Handbook of dangerous and hazardous material edited by the || Sz ety and Health
Association.

Anyone using this information is solely responsible for the accuracy and@pplicability of this information to a
particular use or situation.

I ocs not in any way suggest or guarantee the applicébllity, viability or use of this information to

any person or for use in any situation.

The information In this document Is complied from information maintained by [ 2d the criginal
documents are written | Ve ere not responsible for inappropriate descriptions induced through
I < s ation since the English translation is provided ehly for reference.

X










Issued June 17, 2002

MATERIAL SAFETY DATA SHEET  p 13

Section([JProduct and Company Identification
Product Name: Rolled Steel
Company Identification

Inquiry Department : |EE—
-
Phone: I

Emergency Telephone Number : the same as the above

SectionJComposition and Information on Ingredients
Distinction (single-component substance, or compound) : Compound (alloy)
Composition and content : refer to MILL SHEET
CAS Ne and ICSC Ne

Element Content (mass%) | . CAS Ne ICSC Ne Note
Iron (Fe) 99 or lower 7439-89-6 --- -~
Manganese (Mn) 25 or lower 7439-96-5 0174 0
Chromium (Cr) 10 or lower 7440-47-3 0029 d
Nickel (Ni) 4 or lower 7440-02-0 | 0062 | - O |

] Note: [0 mark indicates those that are regulatedby _

Section 300Summary of Hazards
O This product is solid at room temperature and is chemically stable. However, its
fume
or coarse particulate that occur during machining, such as welding, thermal cutting,
a :
OOgrinding and, machining , may irritate mucous membrane of respiratory organs,
eye, etc. And, arc or chips that are generated from machining may cause burns or
cut wounds to human body.

Sectiond[IFirst-Aid Measures
Appropriate protectlons should be provided agamst fume, dusL, arc, chips that

occur
during the machmlng of welding, thermal cutting, cutting, grinding, etc.

- Inhalation : Remove to fresh air. Use breathing assistance.

- Skin contaet : Wash thoroughly with soap and water.

- Eye contact : Flush with clean water sufficiently.

- Ingestion : Vomit immediately. Take gargling.

- Burns : Cool the affected part sufficiently. Apply medicine.
- Cut wounds : Flush with clean water. Apply medicine.

For all the cases above, see a physician if necessary.

Section(JOFire-Fighting Measures
Not applicable. The product is solid and chemically stable.

SectionUAccidental-Release Measures
Not applicable. The product is solid under normal conditions.
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Section[]JHandling and Storage
O0OHandling : Wear. protective gloves to prevent possible cut wounds due to sharp
edges
of product.
Storage : If necessary, provide preventive measures against leakage of rainwater,
seawater, etc. Also, ensure to keep the products from falling.

SectionJ0Exposure Controls and Personal Protection
The product is solid and chemically stable.
However, during welding, thermal cutting, cutting, grinding, etc., use respiratory
protection mask, safety goggles protective gloves, and protectlve clothing, to guard

face,
hand and foot against the fume, dust, chips, etc occurring from machlmng

Section(00Physical and Chemical Properties
O0Physical state: Solid showing silver-white under siormal conditions
O0OPhysical properties:[JMelting point : - 1440 — 15350

0000 Specific gravity : approx. 7.85

Section100Stability and Reactivity
The product is chemically stable substance havmg Fedas its base and some alloy

elements as additives. So reactivity is low.

Sectionl1lHazards Information
As a steel product, no significant data on toxicity for humans has been reported to

date.
For some alloy elements, however, potential hazards are pointed out, when each -

element as a single-component substance exceeds allowable concentration rate and

the :
machining mentioned in Section 8 are applied. Information on such hazards can be

obtained from iublications. For exami lel “r

Sectionl12(JEnvironmental Impact
As a‘steel product, no significant data on environmental impact has been reported

up to the present.

Section 13DD1sposal Considerations
Dispose of by using officially licensed waste disposal agent
If any deposit is involved, take due consideration for such deposit as well.

Sect10n14DTransport Information
Since it is a heavy load, fasten tightly to avoid tumbllng of load.
It is advisable to provide measure against leak-in of rainwater. For example, use

sheet
over the load.

SectionlSDAiilicable laws and regulations

Section16]Other Information
Contact for inquiries about the contents of this data sheet:
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This Material Safety Data Sheet has been prepared in conformance to NG

- «

This Material Safety Data Sheet is made available to the product users as “reference
data” to help them assure the workers’ safety and prevent personal injuries. It is not
intended to guarantee the safety of product. The products may cause such potential
hazards that are not of our knowledge to date.

It is the user’s responsibility to implement the proper measures for thelr own
particular situations, making reference to the information provided in this Material

Safety Data Sheet.



Issued+Revised : September 12,2013

Safety Data Sheet (SDS)

1. Chemical product and company identification
<Product name : Bearing steel
<O Company name
{OAddress
OPrepared by
<Contact
<OEmergency contact : Same as above

2. Hazards identification
OHeaith hazards :

Hazard item Hazard category Hazard information
Serious eye damage/ Category 2B Causé eye iritation
eye irritation
Respiratory sensitization Category 1 May cause allergy or asthma symptoms or breathing
difficulties if inhaled
Skin sensitization Category 1 May cause an allergic skin reaction
Germ cell mutagenicity Category 2 Suspected of causing genetic defects
Carcinogenicity Category 2 Suspected of causing cancer
Reproductive toxicity Category 1B May damage fertility or the unborn child

Category 2 May damage fertility or the unborn child

Specific target organ toxicity Category 1 Causes damage to organs
(single exposure)
Category 2 May cause damage to organs
(Systemic toxicity)
Category 3 May cause respiratory irritation
(Respiratory tract
irritation)
Specific target organ toxicity Category 1 Causes damage to organs through prolonged or repeated
(repeated exposure) exposure
OEnvironmental hazards :
Hazard item Hazard category Hazard information
Aquatic environment Category 4 May cause long lasting harmful effects to aquatic life
(long-term hazard)

OPictogram or symbol :

{Signal word : Danger Warning
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4. First-aid measures .

In case of inhalation of, ingestion of, or skin contact with the dust or fumes generated during processing of steel
materials, immediately give first aid described below, and then seek medical attention or treatment if necessary.
<Inhalation>

Remove person to fresh air and keep at rest in position comfortable for breathing.
<8kin contact>

Remove all contaminated clothing. Wash the affected area immediately with plenty of water and soap.
<Eye contact>

Rinse carefully the affected eye with water for several minutes. In case of using contact lenses, remove them

if easy to do so. Continue rinsing.
<ingestion>

Rinse mouth out thoroughly with water.

5. Fire-fighting measures
When stored or used, this product is in non-flammable solid form. In case of fire in the surrounding area, use
fire-extinguishing agent appropriate for fire situation.
<Extinguishing agent>
No restrictions are imposed on uses of normal extinguishing agent such as water sprayers, carbon dioxide and
dry chemical powder.
<Peculiar extinguishing method>
if possible, use extinguisher from windward of the fire
<Precautions for fire fighters >
In fire extinguishing, use appropriate protective equipment.

6. Accidental leakage measures
As product is solid, it is not leaked under general conditions. However, take measures below to prevent hazards by dust
or fumes generated during steel material processing:
<Personal precautions>
Wear appropriate protectlive equipment to prevent inhalation of or eye contact with dust or fumes.
<Protective equipment and emergency procedure>
Refer to section 8(exposure controls/personal protection)
<Environmental precautions>
Collect promptly any dust, etc. generated during cutting, grinding, etc.
<Method for containment and cleaning up>
Collect generated dust in appropriate manner during steel materials processing, and then prevent dispersion.

7 . Handling and storage
OHandling :
<Technical measures>
Wear appropriate protective equipment in case of generating dust or fumes during welding, weld cutting or grinding.
Moreover, be sure to provide local or general ventilation system.
<Precautions for safe handling>
Heavy weights call for great precautions in handling, against toppling, rolling and package collapsing.
Be sure to prevent inhalation or ingestion of the dust or fumes generated during processing of steel materials.
<Prevention of contact> .
No limits to the prevention of contact with chemical substances.
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OStorage :
<Safety storage conditions>
Avoid contact with water teakage, acid, alkali or substances containing them. Store avoiding a rapid change of
temperature and high humidity.

<Safety package>
Use sheets or covers to prevent products from rain water infiltration or pack product, if needed.

8. Exposure controls and personal protection
No limits to exposure prevention and protective measures for steel materials in ordinary circumstances due to solid.
However processing such as welding, weld cutting, grinding and cutting can generate fumes or fine particles, thus take

preventive and protective measures below.

XNITE HP: Search result of Chemical Risk Information Platform (CHRIP)

O Allowable concentration :

Element CAS No. Type Value

Manganese[Mn] 7430-96-5 TWA 0.2 mg/im®
Nickel[Ni] 7440-02-0 TWA 1.5 mg/m’
Chromium[Cr] 7440-47-3 TWA 0.5 mg/m®
Molybdenum[Mo]  Inhalable fraction 7439-98-7 TWA 10 mglm3

Respirable fraction " TWA 3 ma/m®
Copper[Cu] Dusts and mists, as Cu 7440-50-8 TWA 1 mg/m®

Fume " TWA 0.5 mgim’
Cobalt[Co] 7440-48-4 TWA 0.02 mg/m®
Tungsten|] 7440-33-7 TWA 5 mg/m®

OEngineering measures to reduce exposure :
Provide appropriate ventilation to secure safe work environment in case of generating dust or fumes.

{OPersonal protective equipment :
<Respiratory protective equipment>
Use of dust protective mask or respiratory_protective equipment is recommended.
<Personal protective equipment for hands>
Use of protective gloves is recommended.
<Personal protective equipment for eyes>
Use of safety glasses or goggles is recommended.
<Personal protective equipment for skin-and body>
Wear appropriate personal protective clothing to prevent skin contact.

9. Physical and chemical properties

< Physical state/color < : Solid steel products/silvery-white
<OSmell : Odorless

<OMelting point : min. 1400°C

ODensity : 7~9 glcm®

10. Stability and reactivity
<Chemical stability>
Steel products are stable under normal storage and handling conditions.
<Possibility of hazardous reactions>
Not classified.
<Condition to avoid>
Not determined for product as a whole.
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<Incompatible materials>

Not determined for product as a whole.
<Hazardous decomposition products>

Fumes generated during welding and weld cutting may contain metal compounds.

11. Hazard information

[Mn]

[Ni]

[C1]

[Mo]

Acute toxicity

Skin corrosion/irritation

Serious eye damage/eye iritation

Category2B - Category2B

Respiratory or skin sensilization

Category1

Category1

Germ cell mutagenicity

Category2

Carcinogenicity

Category2

Reproductive toxicity

Category1B -

Specific target organ toxicity
-single exposure

Category1

Category1|Category2,3

Category3 -

Specific target organ toxicity
-repeated exposure

Category1

Category1

Category1 -

Aspiration hazard

Note 1: The hyphen(-) in the table indicates that the element in question is out of classification or'cannot be classified.
Note 2: These categories should be referred to Sec.2 (Hazard identification)

12. Ecological information

[Mn]

[Ni]

Ecotoxicity

Persistence and degradability

<

Bioaccumulative potential

Mobility in soil

Hazard to the ozone layer

Aquatic environment

Category4

Category4

- Category4 -

Note 1: The hyphen(-) in the table indicates that the element in question is out of classification or cannot be classified.
Note 2: These categories should be referred to Sec.2 (Hazard identification)

13. Disposal attention
<Waste disposal-method>

Dispose in appropriate environmentally friendly manner in compliance with industrial waste disposal law and related

ordinances and regulations established by _

<Container and package disposal>
In case of container or package with adherent contamination, dispose them in the same way described above.

14. Transport information

Not classified as internationally controlled substances regarding transport.
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16. Other information

This date sheet was prepared in accordance it

In this data sheet, the information which is available at_at the time of sheet preparation is

furnished to the users as the “reference information” for securing safe handling of the product.

This data sheet is not intended for assuring the safety of the product. There is a possibility of hazards which are not
described in this data sheet and for which our company does not have any specific information.

In compliance with the related law, ordinance and regulations, it is the user's responsibility to determine to use the

product.
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Appendix 4

Process Flow Diagram
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Appendix 5
Process Materials
Product Bulletins & Safety Data Sheets
Grind and L1 Metal Working Fluids
Grind and L1 Abrasive Wheels

Grind and L1 Abrasive Plates

REVIEW DRAFT
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Precautionary
Statements

Prevention:

Response:

Storage:

Disposal:

Other hazards which do not
result in GHS classification:

Unknown toxicity - Health
Acute toxicity, oral
Acute toxicity, dermal

SAFETY DATA SHEET

Keep away from heat, hot surfaces, sparks, open‘flames and other ignition
sources. No smoking. Wear protective gloves/protective clothing/eye
protection/face protection.

IF SWALLOWED: Immediately call a POISON CENTER/doctor. Do NOT
induce vomiting. In case of fire: Use# to extinguish.

Store in well-ventilated place. Keep cool. Store locked up.
Dispose of contents/container.to an appropriate treatment and disposal

facility in accordance with applicable laws and regulations, and product
characteristics at time of disposal.

None.

0.18 %
0.27 %

Acute toxicity, inhalation, vapor  99.95 %
Acute toxicity, inhalation, dust 85.91%

or mist

3. Composition/information on ingredients

Hazardous Component(s):

Chemical name CAS-No. Concentration
Mineral oil Confidential 60 - 100%
Mineral spirits Confidential 10 - 20%

Specific chemical identities and/or exact percentages have been withheld as trade secrets.

4. First-aid measures

Ingestion:

Inhalation:

Skin Contact:

sDs_US

Call a physician or poison control center immediately. Rinse mouth. Never
give liquid to an unconscious person. If vomiting occurs, keep head low so
that stomach content doesn't get into the lungs.

Move to fresh air. Call a POISON CENTER/doctor/.../if you feel unwell.

Remove contaminated/saturated clothing and shoes. Wash contact areas
with soap and water. If skin irritation occurs: Get medical advice/attention.



SAFETY DATA SHEET

Eye contact: Flush thoroughly with water. If irritation occurs, get medical assistance.
Continue to rinse for at least 15 minutes.

Most important symptoms/effects, acute and delayed
Symptoms: No data available.
Indication of immediate medical attention and special treatment needed

Treatment: Get medical attention as appropriate or if symptoms persist.

5. Fire-fighting measures

General Fire Hazards: Move containers from fire area if you can do so without risk.

Suitable (and unsuitable) extinguishing media

Suitable extinguishing Water spray, fog, CO2, dry chemical, or regular foam. Use fire-
media: extinguishing media appropriate for surrounding materials.
Unsuitable extinguishing Avoid water in straight hose stream as this will scatter and spread fire.
media:

Specific hazards arising from Heat may cause the containers to explode. During fire, gases hazardous to
the chemical: health may be formed.

Special protective equipment and precautions for firefighters

Special fire fighting No data available.
procedures:

Special protective equipment  Firefighters must use standard protective equipment including flame
for fire-fighters: retardant coat, helmet with face shield, gloves, rubber boots, and in
enclosed spaces, SCBA.

6. Accidental release measures

Personal precautions, ELIMINATE all ignition sources (no smoking, flares, sparks or flames in
protective equipment and immediate area). Ensure adequate ventilation. Keep unauthorized
emergency procedures: personnel away. See Section 8 of the SDS for Personal Protective

Equipment. Do not touch damaged containers or spilled material unless
wearing appropriate protective clothing. Ventilate closed spaces before
entering them.

Methods and material for Absorb spill with an inert material, then place in a container for safe and
containment and cleaning proper disposal. Eliminate all ignition sources if safe to do so. Dike far
up: ahead of larger spill for later recovery and disposal. Use only non-sparking
tools.
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Environmental Precautions:

SAFETY DATA SHEET

Prevent further leakage or spillage if safe to do so.

7. Handling and storage

Precautions for safe handling:

Conditions for safe storage,
including any
incompatibilities:

End-users should follow industry best practices for handling and using this
product.

Guidance may be found using the current version of ASTM Standard
E1497-05: Standard Practice for Selection and Safe Use of Water-Miscible
and Straight Oil Metal Removal Fluids Observe good industrial hygiene
practices. Wear appropriate personal protective equipment. Do not expose
to intense heat as product may expand and.pressurize container. Keep
away from heat, hot surfaces, sparks, open flames and other ignition
sources. No smoking. Ground and bond container and receiving equipment.
Take precautionary measures against static discharges.

Store in originaltightly.closed container. Avoid contact with oxidizing
agents. Store away from incompatible materials. Store locked up. Store in a
well-ventilated place. Store in a cool place. Flammable liquid storage.

8. Exposure controls/personal protection

Exposure Limits

Chemical name type Exposure Limit Values Source

Mineral oil - Mist. PEL 5mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000)

Mineral oil - Mist. STEL 10 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000)

Mineral spirits - Non-aerosol. - as total TWA 200 mg/m3 | US. ACGIH Threshold Limit Values (03

hydrocarbon vapor 2012)

Protective Measures:

Respiratory Protection:

Eye Protection:

Skin and Body Protection:

Hygiene measures:

sDs_US

Use personal protective equipment as required.

In case of inadequate ventilation use suitable respirator. Seek advice from
supervisor on the company's respiratory protection standards.

Wear safety glasses with side shields (or goggles).

Wear chemical-resistant gloves, footwear, and protective clothing appropriate
for the risk of exposure. Contact health and safety professional or manufacturer
for specific information.

Always observe good personal hygiene measures, such as washing after
handling the material and before eating, drinking, and/or smoking.
Contaminated work clothing should be laundered prior to re-use. Discard
contaminated footwear that cannot be cleaned. Avoid contact with skin, eyes,
and clothing.
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SAFETY DATA SHEET

Hazardous Decomposition Thermal decomposition or combustion may liberate carbon oxides and
Products: other toxic gases or vapors.

11. Toxicological information

Information on likely routes of exposure
Ingestion: May be ingested by accident. Ingestion may cause irritation and malaise.
Harmful if swallowed.

Inhalation: Inhalation is the primary route of exposure. In high concentrations, vapors,
fumes or mists may irritate nose, throat and mucus membranes. Harmful if
inhaled.

Skin Contact: Prolonged skin contact may cause redness and irritation. Prolonged skin

contact may cause redness and irritation.
Eye contact: Eye contact is possible and should be avoided.

Symptoms related to the physical, chemical and toxicological characteristics

Ingestion: No data available.
Inhalation: Nodata available.
Skin Contact: No data available.
Eye contact: No data available.

Information on toxicological effects

Acute toxicity (list all possible routes of exposure)

Oral

Product: Not classified for acute toxicity based on available data.
Dermal

Product: ATEmix (): 2000 - 5000 mg/kg
Inhalation

Product: Not classified for acute toxicity based on available data.

Repeated dose toxicity
Product: No data available.

Skin Corrosion/Irritation
Product: No data available.

Serious Eye Damage/Eye Irritation
Product: No data available.
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SAFETY DATA SHEET

Respiratory or Skin Sensitization
Product: No data available.

Carcinogenicity
Product: No data available.

IARC Monographs on the Evaluation of Carcinogenic Risks to Humans:
No carcinogenic components identified

US. National Toxicology Program (NTP) Report on Carcinogens:
No carcinogenic components identified

US. OSHA Specifically Regulated Substances (29 CFR1910.1001-1050):
No carcinogenic components identified

Germ Cell Mutagenicity

In vitro

Product: No data available.
In vivo

Product: No data.available.

Reproductive toxicity
Product: No data available.

Specific Target Organ Toxicity - Single Exposure
Product: No data available.

Specific Target Organ Toxicity - Repeated Exposure
Product: No data available.

Aspiration Hazard
Product: May be fatal if swallowed and enters airways.

Other effects: Components may cause a risk to the following :
Hematological effects kidney damage liver damage

12. Ecological information

General information: This product has not been evaluated for ecological toxicity or other
environmental effects.

13. Disposal considerations
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SAFETY DATA SHEET

Disposal instructions: Discharge, treatment, or disposal may be subject to national, state, or local
laws. Dispose of waste at an appropriate treatment and disposal facility in
accordance with applicable laws and regulations, and product
characteristics at time of disposal. It is the responsibility of the product user
or owner to determine at the time of disposal, which waste regulations must
be applied.

Contaminated Packaging: Empty containers should be taken to an approved waste handling site for
recycling or disposal.

14. Transport information

DOT
UN Number: NA 1993
UN Proper Shipping Name: Combustible liquid, n.o.s.(Petroleum distillates)
Transport Hazard Class(es)
Class: CBL
Label(s): NONE
Packing Group: ]
Marine Pollutant: No

Special precautions for user: -

IMDG
Not regulated.

15. Regulatory information
US Federal Regulations

US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050)
None present or.none present in regulated quantities.

Superfund Amendments and Reauthorization Act of 1986 (SARA)

Hazard categories
Fire Hazard
Immediate (Acute) Health Hazards
SARA 313 (TRI Reporting)
None present or none present in regulated quantities.

US State Regulations

US. California Proposition 65
No component is regulated by CA Prop 65.

16.0ther information, including date of preparation or last revision

Issue Date: 16.09.2016
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SAFETY DATA SHEET

Revision Date: 16.09.2016

Version #: 11

Further Information: No data available.

Disclaimer: This information is provided without warranty. The information is believed to

be correct. This information should be used to make an independent
determination of the methods to safeguard workers and the environment.
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Cutting & Grinding Oil

Description

is light colored cutting and
honing fluid suitable for use on ferrous and non-
ferrous metals including carbon and alloy steels,
stainless steels, difficult steel alloys, powdered
metals, cast iron, aluminum, copper and brass.

is especially effective for
honing surfaces where fine finishes are required:
It contains high quality base fluids to provide
high production rates, superior duty stock
removal, and good surface finishes.

How To Use

used as received for all

machining operations. Your. local
representative can provide you with specific
recommendations for your operation.

The product should be stored in its original
sealed container at temperatures between 45°F
and 90°F.

Safety data sheets are available. Before
handling, read the product information and
safety data sheets for proper handling and
health hazard information.

Advantages/Benefits

e Effective * for honing" and superfinishing
operations

e _Good clarity forworkpiece visibility

o Effective wetting properties to maintain clean
machines and components

e Easy filtration for sensitive applications

e Low viscosity to minimize drag-out and
product usage

How To Clean

Residual films are readily cleaned from parts
with alkaline or solvent-based
cleaners. Your local [Jjjjijrerresentative can
provide you with specific recommendations for
your operation.

Product information is based on data obtained by our own
research and is considered accurate. However, no warranty
is expressed or implied regarding the accuracy of these data,
or the results to be obtained from the use thereof. Seller

shall not be liable for any loss or damage or liability resulting
from the use of the product in the buyer's manufacturing










SAFETY DATA SHEET

Statement

Prevention: Wash thoroughly after handling. Wear protective gloves/protective
clothing/eye protection/face protection.

Response: If in eyes: Rinse cautiously with water for several minutes. Remove contact
lenses, if present and easy to do. Continueinsing. If eye irritation persists:
Get medical advice/attention. IF ON SKIN: Wash with plenty of water. If skin
irritation occurs: Get medical advice/attention. Specific treatment (see the
specific response guidance provided herein). Take off contaminated
clothing.

Other hazards which do not None.
result in GHS classification:

Unknown toxicity Health
Acute toxicity, dermal 26.98 %
Acute toxicity, inhalation, vapor 100 %

Acute toxicity, inhalation, dust 100 %
or mist

3. Composition/information en ingredients

Hazardous Component(s):
Chemical name CAS-No. Concentration

Fatty acid Confidential 60 - 100%
Specific chemical identities and/or exact percentages have been withheld as trade secrets.

4. First-aid measures

Ingestion: Call a Poison Center or doctor if you feel unwell. Rinse mouth.
Inhalation: Move to fresh air. Call a Poison Center or doctor if you feel unwell.
Skin Contact: Remove contaminated/saturated clothing and shoes. Wash contact areas

with soap and water. If skin irritation occurs: Get medical advice/attention.

Eye contact: Immediately flush with plenty of water for at least 15 minutes. If easy to do,
remove contact lenses. Get medical attention.

Most important symptoms/effects, acute and delayed
Symptoms: No data available.

Indication of immediate medical attention and special treatment needed

I 21



SAFETY DATA SHEET

Treatment: Get medical attention as appropriate or if symptoms persist.

5. Fire-fighting measures

General Fire Hazards: No unusual fire or explosion hazards noted.

Suitable (and unsuitable) extinguishing media

Suitable extinguishing Water spray, fog, CO2, dry chemical, or regular foam. Use fire-
media: extinguishing media appropriate for surrounding materials.
Unsuitable extinguishing Do not use water jet as an.extinguisher, as this will spread the fire.
media:

Specific hazards arising from Heat may cause the containers to pressurize and possibly rupture. During
the chemical: fire, gases hazardous to health may be formed.

Special protective equipment and precautions for firefighters

Special fire fighting No data available.
procedures:

Special protective equipment  Firefighters must use standard protective equipment appropriate for
for fire-fighters: industrial fires.

6. Accidental release measures

Personal precautions, See Section 8 of the SDS for Personal Protective Equipment. Do not
protective equipment and handle damaged containers or spilled material unless wearing appropriate
emergency procedures: protective clothing. Keep unauthorized personnel away.

Methods and material for Absorb spill with an inert material, then place in a container for safe and
containment and cleaning proper disposal. Dike far ahead of larger spill for later recovery and
up: disposal.

Environmental Precautions: Do not contaminate water sources or sewer. Prevent further leakage or

spillage if safe to do so and protect against releases into the environment.
Remediate as appropriate.

7. Handling and storage

Precautions for safe handling: Observe good industrial hygiene practices. Wear appropriate personal
protective equipment. Do not expose to intense heat as product may
expand and pressurize container. Wash hands thoroughly after handling.
Do not get in eyes and avoid contact with skin and clothing.

3/8




Conditions for safe storage,
including any
incompatibilities:

SAFETY DATA SHEET

Store in original tightly closed container. Avoid contact with oxidizing
agents. Store away from incompatible materials.

8. Exposure controls/personal protection

Exposure Limits

Protective Measures:

Respiratory Protection:

Eye Protection:

Skin and Body Protection:

Hygiene measures:

None of the components have assigned@xposure limits.

Provide easy access to water supply and eye wash facilities. Good general
ventilation should be provided. Ventilation rates should be matched to
conditions. If applicable, useprocess enclosures, local exhaust ventilation, or
other engineering controls to maintain airborne levels below recommended
exposure limits. If exposure limits have'not been established, maintain
airborne levels to an acceptable level.

In case of inadequate ventilation use suitable respirator. Seek advice from
supervisor on the company's respiratory protection standards.

Wear safety glasses with side shields (or goggles).

Wear chemical-resistant gloves, footwear, and protective clothing appropriate
for the risk of exposure. Contact health and safety professional or manufacturer
for specific information.

Always.observe good. personal hygiene measures, such as washing after
handling the material and before eating, drinking, and/or smoking. Routinely
wash work clothing to remove contaminants. Contaminated work clothing
should not be allowed out of the workplace. Discard contaminated footwear that
cannot be cleaned. Avoid contact with skin, eyes, and clothing.

9. Physical and chemical properties

Appearance
Physical state: Liquid
Form: No data available.
Color: Yellow
Odor: Characteristic
Odor threshold: No data available.
pH: No data available.
Melting point/freezing point: No data available.
Initial boiling point and boiling range: 286 °C
Flash Point: 184.5 °C (364.1 °F)

Evaporation rate:
Flammability (solid, gas):

No data available.
No data available.
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SAFETY DATA SHEET

Germ Cell Mutagenicity

In vitro

Product: No data available.
In vivo

Product: No data available.

Reproductive toxicity
Product: No data available.

Specific Target Organ Toxicity - Single Exposure
Product: No data available.

Specific Target Organ Toxicity - Repeated Exposure
Product: No data available.

Aspiration Hazard
Product: No data available.

Other effects: No data available.

12. Ecological information

General information: This product has not.been evaluated for ecological toxicity or other
environmental effects.

13. Disposal considerations

Disposal instructions: Discharge, treatment, or disposal may be subject to national, state, or local
laws. Dispose of waste at an appropriate treatment and disposal facility in
accordance with applicable laws and regulations, and product
characteristics at time of disposal. It is the responsibility of the product user
or owner to determine at the time of disposal, which waste regulations must
be applied.

Contaminated Packaging: Empty containers should be taken to an approved waste handling site for
recycling or disposal.

14. Transport information

This material is not subject to transport regulations.

|15. Regulatory information

US Federal Regulations

_ 7/8



SAFETY DATA SHEET

US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050)
None present or none present in regulated quantities.

Superfund Amendments and Reauthorization Act of 1986 (SARA)

Hazard categories
Acute (Immediate)

SARA 313 (TRI Reporting)
None present or none present in regulated quantities.

US State Regulations

US. California Proposition 65
No component is regulated by CA Prop 65.

16.0ther information, including date of preparation or last revision

Issue Date: 14.05.2015

Revision Date: 14.05.2015

Version #: 1.0

Further Information: No data available:

Disclaimer: This information is provided without warranty. The information is believed

to be correct. This information should be used to make an independent
determination of the methods to safeguard workers and the environment.
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MATERIAL SAFETY DATA SHEET I

DATE PRINTED: JUL 14, 2006

SECTION 1. CHEMICAL PRODUCT AND COMPANY INFORMATION

PRODUCT NAME
B o 2sive Products

TRADE NAME

REVISION DATE
2/01/2006

MSDS PRINT FORMAT

NUSA

SECTION 2. COMPOSITION/INFORMATION ON INGREDIENTS

SUBSTANCE DESCRIPTION PERCENT CAS#

.000- 904,000 1344-28-1
.000- &5.000 1305-78-8
.100= 1.000 1333-86-4
.000- 12.000 9003-35-4

Aluminum Oxide, Non-fibrous 4
Calcium Oxide

Carbon Black

Cured PhenolFormaldehydel Resin

0

1

0

3
Fiberglass 0.003-"10.000 65997-17-3
Inorganic Fluorides ** 2.000~- 10.000 NA
Manganese Compounds (*) 48 1.000=» 5.000 NA
@Crystalline Silica, Quartz 0.001- 1.000 14808-60-7
Silicon Carbide 80.000~ 90.000 409-21-2
Sodium Silicate 5.000- 15.000 1344-09-8
Sulfates & Sulfides R 1.000- 10.000 NA
Zinc Compound (*) %k 1.000- 5.000 NA

0

w

Zirconium Oxide .000- 50.000 1314-23-4

*%* SUBSTANCE IS.A COMPOUND AND/OR MIXTURE

OTHER

(@) Actual grinding tests with wheels known to contain Crystalline
Silica did not produce any detectable amount of respirable free
Crystalline Silica. The grinding wheel may be comprised of only
some of the above. (*) This substance is regulated under Section 313
of the Emergency Planning and Community Right-to-Know Act of 1986
and the Canadian National Pollution Reduction Initiative (NPRI).
The OSHA exposure limit represented in section 15 is for
respirable dust and assumed to be worst case exposure to 100%
crystalline silica; 10 mg/m3/ (%$silica+2)

SECTION 3. HAZARDS IDENTIFICATION

INHALATION ACUTE EXPOSURE EFFECTS
Dust may be slightly irritating to eyes and respiratory tract at

rage 1 o1 >
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high concentrations.

INHALATION CHRONIC EXPOSURE EFFECTS

Chronic: May affect breathing capacity.

For products containing phenol/formaldehyde resin, dust generated
from intended use may contain trace amounts of phenol and
formaldehyde which under excessive exposure may cause skin
sensitization and airway obstruction.

For products containing inorganic fluorides:

Excessive exposure to inorganic fluorides have been shown to
increase bone density.

EYE CONTACT ACUTE EXPOSURE EFFECTS

Dust may irritate eyes.

SKIN CONTACT ACUTE EXPOSURE EFFECTS

Some may experience skin irritation from dust.

INGESTION ACUTE EXPOSURE EFFECTS

No known adverse effects, but ingestion not recommended.

SECTION 4. FIRST AID MEASURES

INHALATION

Remove to fresh air. If breathing has stopped, give artificial
respiration. Get medical attention immediatedy.

SKIN CONTACT

Wash affected areas with socap and water. Obtain medical assistance.
EYE CONTACT

Wash with large amounts of water. Obtain first aid and medical
assistance, if needed.

INGESTION

Call poison control center, hospital emergency room or physician
immediately.

SECTION 5. FIRE FIGHTING MEASURES

FIRE FIGHTING PROCEDURES
Not Applicable

HAZARDOUS PRODUCTS/COMBUSTION
None.

HAZARD RATING<SOURCE
NFPA

HEALTH

1

FLAMMABILITY

0

REACTIVITY

0

OTHER

SECTION 6. ACCIDENTAL RELEASE MEASURES

CLEAN-UP
Follow normal clean up procedures.

SECTION 7. HANDLING AND STORAGE

HANDLING

Always HANDLE AND STORE wheels in a CAREFUL manner.
Always VISUALLY INSPECT all wheels before mounting.
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Always CHECK MACHINE SPEED against the established maximum safe
operating speed MARKED ON THE WHEEL.

Always CHECK MOUNTING FLANGES for equal and correct diameter.
Always USE MOUNTING BLOTTERS.

Always be sure WORK REST is properly adjusted.

Always USE A SAFETY GUARD covering at least one-half of the grinding
wheel.

Always allow NEWLY MOUNTED WHEELS to run at operating speed, with
guard in place, for at least one minute before grinding.

Always TURN OFF COOLANT before stopping wheel to avoid creating
an out-of-balance wheel

SECTION 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

VENTILATION PROTECTION

Handle with adequate ventilation. See OSHA 29 CFR 1910.94
(ventilation) and 29 CFR 1910.1000 (Air contaminants).

RESPIRATORY PROTECTION

Respirators are required when airborne contaminant levels exceed the
TLV(s).

EYE PROTECTION

Always WEAR SAFETY GLASSES or some type of eyelprotection when
grinding.

OTHER PROTECTION

Use of this product may create elevated sound levels. Hearing
protection should be worn where reguired (see OSHA 29 CFR 1910.134
and other applicable regulations).

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE & ODOR
Solid article. Odorless.

SECTION 10.) STABILITY AND REACTIVITY

INCOMPATIBILITIES

Avoid acids of all types with a pH < 4.0.

DECOMPOSITION

In use, dust_and decomposing odors may be generated. In most cases,
the material removed from the workplace will be significantly
greater than the grinding wheel components. Coolants may produce
other decomposition products.

For products containing/phenol and formaldehyde resin, thermal
decomposition may produce trace amounts of phenol and formaldehyde.

For products containing inorganic fluorides, thermal decomposition
may produce trace amounts of fluorides.

SECTION 11. TOXICOLOGICAL INFORMATION

CARCINOGENICITY

Fiberglass contained in wheels have fiber diameters greater than 10
um, therefore considered non-respirable.

Crystalline Silica, Quartz - IARC-1, NIOSH-X, NTP-R.

LD50/LC50

Values are not appropriate or available.

SECTION 12. ECOLOGICAL INFORMATION
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CHEMICAL FATE

Resin bonded materials demonstrate similar degradation rates as
Phenolic plastics.

Vitrified products do not appreciably decay.

SECTION 13. DISPOSAT. CONSIDERATIONS

WASTE DISPOSAL

Use standard landfill methods consistent with applicable Federal,
State, Provincial and local laws.

Products with listed flourides may have slightly soluble flouride
swarf.

RECYCLING PROGRAM - the Company has developed a grinding

wheel recycling program. If you are interested in returning your
stubs, information can be obtained by dialing Customer Sefvice.

SECTION 14. TRANSPORT INFORMATION

HAZARD CLASS

This product is not hazardous as defined by thedDepartment of
Transportation. (USA)

This product is "Not Regulated" under the Tzansportation of
Dangerous Goods Act. (CAN)

SECTION 15. REGULATORY INFORMATION

EXPOSURE LIMITS/REGULATORY INFORMATION

SUBSTANCE DESCRIPTION UNITS OSHA ACGIH MOL

Aluminum Oxide, Non-fibrous

MG/M3 15.0000 10.0000 10.0000
Calcium Oxide

MG /M3 5.0000 2.0000 0.0000
Carbon Black

MG/M3 3.5000 3.5000 0.0000
Cured PhenolFormaldehyde Resin

PPM 0.0000 0.0000 0.0000
Fiberglass

FBR/CC 1.0000 0.0000 0.0000
Inorganic Fluorides

MG /M3 2.5000 2.5000 2.5000 1
Manganese Compounds (*)

0.0000 0.0000 0.0000

@Crystalline Silica, Quartz

MG/M3 0.1000 0.1000 0.0000
Silicon Carbide

MG /M3 10.0000 10.0000 10.0000
Sodium Silicate

MG/M3 15.0000 0.0000 0.0000
Sulfates & Sulfides

MG/M3 0.0000 0.0000 0.0000
Zinc Compound (*)

0.0000 0.0000 0.0000
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Zirconium Oxide

MG /M3 5.0000 5.0000 5.0000

LEGEND:

EXPOSURE LIMIT DESCRIPTIONS

CA PROP 65

This product contains chemicals, Crystalline Silica, known to the
State of California, to cause cancer.

TSCA

Section 8(b) - Inventory Status

All components of this product are registered under the regulations
of the Toxic Substance Control Act.

DOMESTIC SUBSTANCE LIST

All components of this product are found on the Domestic Substance
List.

SECTION 16. OTHER INFORMATION

DISCLATIMER

The information and recommendations set forth herein are_ taken

from sources believed to be accurate as of the date hereof; however,
the Company makes no warranty with respect to the accuaracy of the
information or the suitability of the recommendations, and assumes
no liability to any user thereof.

KEY TO ABBREVIATIONS:

EQ=EQual LT=Less Than GT=Greater Than
AP=APproximately TR=TRace ND=No Data available
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— A
Date Issued: ‘March 20,2003 3

Section I - Identification and Emergency Information

Manufacturer’s Name

Address
(Street, Ward, City, Pref., Zip, Country)

Trade Name ‘

Contact

Address

Emergency Telephone No.

Section IT - Components and Hazard Information

Hazardous Components
None

Non-Hazardous Components
Abrasive Grain (Aluminum Oxide, Silicon Carbide) ' | ALL NON-TOXIC INGREDIENTS
Vitrified Bond Type (Feldspar and Clays)

Resiniod Bond Type (Phenolic resin; Fiberglass
mesh reinforcement or fiber backing
and other minerals and agents)

Section III - Physical and Chemical Data

Boiling Point N.A. Specific Gravity (H,O = 1) 2-4
Vapor Pressure (mm Hg) NA. Percent Volatile by Weight (%) N.A.
Vapor Density (Air = 1) - | N.A. Evaporate Rate N.A.
Solubility in Water N.A. pH N.A.
Appearance and Odor N.A.

Section IV — Fire and Explosion Hazard Data

Flash Point (Method Used) : N.A. | Flammable Limits LEL N.A. | UEL N.A.

Extinguishing Media : N.A.

Special Fire Fighting Procedures : ~ N.A.

Unusual Fire and Explosion Hazards : N.A.




Section V - Health and Hazard Data, Emergency & First Aid

Route(s) Of Entry : © ~ Inhalation : Yes Skin : No Ingestion : N.A.

Health Hazards :

A release of nuisance dust may result from the use of this product. Exposure to excessive concenfrations may result in
respiratory irritation. Excessive contact with eyes and/or skin may result in inflammation or abrasion. Use with adequate
ventilation or OSHA approved breathing protection.

Carcinogen : NTP : No IARC Monograph : No OSHA Regulated : No
Signs And Symptoms Of Exposure : Respiratory Tract Irritation

Medical Conditions : May irritate respiratory tract.of person with reduced pulmonary capacity.
Emergency First Aid :

If excessive dust oceurs, avoid further contact. Irrigate eyes and skin with copious amounts of water. Seek medical attention.

Section VI - Reactivity Data

- Unstable Conditions To Avoid
Stability Stable X
Incompatibility (Materials To Avoid) : N.A.
Hazardous Decomposition Products : N.A.
Hazardous May Occur . Conditions To Avoid
Polymerization Will Not Occur X

Section VII - Spill or Leak Procedure

Steps To Be Taken In Case Material Is Released Or Spilled : N.A.

Waste Disposal Method : In compliance with state, federal, and local regulations

Precautions To Be Taken In Handling And Storage It accordance with ANSI B7.1

Other Precautions :
Use in proper ventilation as per OSHA Std.29 CFR-1910.84 or use breathing protection as per OSHA Std. CFR-1910.134

Section VIII - Special Proteétion Information

Respiratory Protection (Specify Type) : Not reguiired but advised per OSHA Std. 29 CFR 1910.134

Local Exhaust : OSHA Std. 29 CFR-1910.34 | Special :

Ventilation

Mechanical (General) Other :

Protective Gloves : Recommended | Eye Protection : Standard Safety Eyewear

Other Protective Clothing Or Equipment : Use applicable protective guards and clothing

Work / Hygienie Practice : Good personal hygiene practices should be followed

The information and recommendation contained herein are to thew
knowledge and belief, accurate and reliable as of the date issued. es not warrant
or guarantee their accuracy or reliability and- shall not be liable for any loss or
damage arising out of the use thereof.

The in_formation and recommendations are offered for the user’s consideration and examination,
and it is the user’s responsibility to satisfy itself that they are suitable and complete for its
particular use.

* N.A. means Not Applicable *




LH9 Grind & LH9 L1 Cast Iron Abrasive Plates

Product Bulletins & Safety Data Sheets
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Appendix 6
Swarf Sampling Survey Summary Table
ATS Laboratory TCLP Data Summary Tables: “Grind” and “L1” Swarfs

ATS Laboratory TCLP Data Reports
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Swarf Sampling Survey Summary Table

. . ATS Sample
Sample Name Sample Date Sample Time Grab/Composite Receipt Date
Grind Sludge #G-1 10/14/2014 12:30 PM Grab 10/22/2014
L-1 Sludge #L-1-01 10/14/2014 12:30 PM Grab 10/22/2014
Grind Sludge #G-02 10/21/2014 12:30 PM Grab 10/22/2014
L-1 Sludge #L-1-02 10/21/2014 12:30 PM Grab 10/22/2015
Grind Sludge #G-3 10/28/2014 12:20 PM Grab 11/6/2014
L-1 Sludge #L-1-3 10/28/2014 12:20 PM Grab 11/6/2014
Grind Sludge #G-4 11/4/2014 12:25 PM Grab 11/6/2014
L-1 Sludge #L-1-4 11/4/2014 12:25 PM Grab 11/6/2014
Grind Sludge #G-5 11/11/2014 12:35 PM Grab 11/20/2014
L-1 Sludge #L-1-5 11/11/2014 12:35 PM Grab 11/20/2014
Grind Sludge #G-6 11/18/2014 12:30 PM Grab 11/20/2014
L-1 Sludge #L-1-6 11/18/2014 12:30 PM Grab 11/20/2014
Grind Sludge #G-01 5/3/2016 12:30 PM Grab 5/13/2016
L-1 Sludge #L-1-01 5/3/2016 12:30 PM Grab 5/13/2016
Grind Sludge #G-02 5/10/2016 1:00 PM Grab 5/13/2016
L-1 Sludge #L-1-02 5/10/2016 1:00 PM Grab 5/13/2016
Grind Sludge #G-03 5/17/2016 12:30 PM Grab 5/26/2016
L-1 Sludge #L-1-03 5/17/2016 12:30 PM Grab 5/26/2016
Grind Sludge #G-04 5/24/2016 1:00 PM Grab 5/26/2016
L-1 Sludge #L-1-04 5/24/2016 1:00 PM Grab 5/26/2016
Grind Sample 5/31/2016 12:30 PM Grab 6/13/2016
L-1 Sample 5/31/2016 12:30PM Grab 6/13/2016
Grind Sample 6/7/2016 12:15 PM Grab 6/13/2016
L-1 Sample 6/7/2016 12:15 PM Grab 6/13/2016
Grind Sludge 6/14/2016 12:00 PM Grab 6/24/2016
L-1 Sludge 6/14/2016 12:00 PM Grab 6/24/2016
Grind Sludge 6/21/2016 12:00 PM Grab 6/24/2016
L-1 Sludge 6/21/2016 12:00 PM Grab 6/24/2016
Grind Sample 7/19/2016 12:00 PM Grab 7/28/2016
L-1 Sample 7/19/2016 12:00 PM Grab 7/28/2016
Grind Sample 7/26/2016 12:00 PM Grab 7/28/2016
L-1 Sample 7/26/2016 12:00 PM Grab 7/28/2016
Grind Sample 8/2/2016 12:00 PM Grab 8/15/2016
L-1 Sample 8/2/2016 12:00 PM Grab 8/15/2016
Grind Sample 8/9/2016 12:00 PM Grab 8/15/2016
L-1 Sample 8/9/2016 12:00 PM Grab 8/15/2016
REVIEW DRAFT
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NSK-AKS "Grind" Swarf TCLP Summary

TCLP Leach Parameters

sample Composite oil " - " -
Date or Content Arsenic Barium | Cadmium | Chromium ¢ ro\;l:lum ¢ Irlo&mllll;lm Copper Iron Lead Mercury | Nickel Selenium Silver Zinc
Discrete
mﬁ/kg mﬁ/L m&/L mﬁ/L mEIL mg/L mg/L mE/L mg/L mg/L mﬁ/L mg/L mg/L mg/L mL

10/14/2014 D 97,000 <0.1 0.36 <0.005 0.57 0.013 140 <0.05 <0.0005 0.069 <0.01 <0.05 0.31
10/21/2014 D 110,000 <0.1 0.43 <0.005 0.77 0.012 190 0.07 <0.0005 0.095 <0.01 <0.05 0.35
10/28/2014 D 140,000 <0.1 0.41 <0.005 0.48 0.028 120 <0.05 <0.0005 0.082 <0.01 <0.05 0.28
11/4/2014 D 120,000 <0.1 0.42 <0.005 0.51 0.030 130 <0.05 <0.0005 0.061 <0.01 <0.05 0.28
11/11/2014 D 140,000 <0.1 0.06 <0.005 0.61 0.008 160 <0.05 <0.0005 0.093 <0.01 <0.05 0.20
11/18/2014 D 130,000 <0.1 0.06 <0.005 0.85 0.005 200 <0.05 <0.0005 0.10 <0.01 <0.05 0.25
May 2016 C 94,000 <0.05 0.14 <0.005 0.95 <0.02 0.83 0.013 180 <0.05 <0.0005 0.11 <0.01 <0.05 0.17
6/7/2016 D 120,000 <0.05 0.26 <0.005 1.1 <0.02 0.83 <0.005 160 <0.05 <0.0005 0.095 <0.01 <0.05 0.14
6/14/2016 D 120,000 <0.05 0.25 <0.005 0.92 <0.02 0.7 <0.005 150 <0.05 <0.0005 0.086 <0.01 <0.05 0.16
6/21/2016 D 160,000 <0.05 0.23 <0.005 0.63 <0.02 0.48 <0.005 120 <0.05 <0.0005 0.07 <0.01 <0.05 0.16
7/19/2016 D 160,000 <0.05 0.22 <0.005 0.60 <0.02 048 <0.005 110 <0.05 <0.0005 0.062 <0.01 <0.05 0.17
7/26/2016 D 170,000 <0.05 0.22 <0.005 0.52 <0.02 0.46 <0.005 110 <0.05 <0.0005 0.063 <0.01 <0.05 0.18
8/2/2016 D 120,000 <0.05 0.06 <0.005 0.88 <0.02 0.90 <0.005 160 <0.05 <0.0005 0.088 <0.01 <0.05 0.06
8/9/2016 D 120,000 <0.05 <0.05 <0.005 0.99 <0.02 1.0 <0.005 200 <0.05 <0.0005 0.12 <0.01 <0.05 0.10

TCLP Leach Data Summary_rev 093016/Grind Swarf

Rev.: 9/30/2016



NSK-AKS "L-1" Swarf TCLP Summary

) TCLP Leach Parameters
Sample Composite C o Chromium | Chromium
Date Al ontent | Arsenic | Barium | Cadmium | Chromium vi Y Copper Iron Lead Mercury | Nickel | Selenium | Silver Zinc
Discrete
mg/kg mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
10/14/2014 D 110,000 <0.1 0.45 <0.005 1.0 0.043 130 <0.05 <0.0005 0.075 <0.01 <0.05 0.32
10/21/2014 D 94,000 <0.1 0.40 <0.005 0.31 0.037 62 <0.05 <0.0005 0.053 <0.01 <0.05 0.24
10/28/2014 D 120,000 <0.1 0.41 <0.005 0.70 0.027 140 <0.05 <0.0005 0.066 <0.01 <0.05 0.23
11/4/2014 D 170,000 <0.1 0.46 <0.005 0.92 0.059 180 <0.05 <0.0005 0.11 <0.01 <0.05 0.28
11/11/2014 D 180,000 <0.1 0.05 <0.005 0.48 0.037 66 <0.05 <0.0005 0.042 <0.01 <0.05 0.14
11/18/2014 D 160,000 <0.01 0.07 <0.005 3.6 <0.005 560 0.09 <0.0005 0.28 <0.01 <0.05 0.25
May 2016 C 164,000 <0.05 0.32 <0.005 4.4 <0.02 4.6 <0.005 780 <0.05 <0.0005 0.30 <0.01 <0.05 0.16
6/7/2016 D 180,000 <0.05 0.26 <0.005 0.46 <0.02 0.40 0.018 38 <0.05 <0.0005 0.026 <0.01 <0.05 0.15
6/14/2016 D 140,000 <0.05 0.24 <0.005 0.32 <0.02 033 0.010 28 <0.05 <0.0005 0.013 <0.01 <0.05 0.14
6/21/2016 D 190,000 <0.05 0.26 <0.005 0.67 <0.02 0.63 0.014 60 <0.05 <0.0005 0.034 <0.01 <0.05 0.16
7/19/2016 D 130,000 <0.05 0.20 <0.005 0.21 <0.02 0.21 <0005 21 <0.05 <0.0005 0.009 <0.01 <0.05 0.15
7/26/2016 D 160,000 <0.05 0.24 <0.005 1.2 <0.02 0.99 <0.005 130 <0.05 <0.0005 0.064 <0.01 <0.05 0.18
8/2/2016 D 170,000 <0.05 0.08 <0.005 0.65 <0.02 0.74 0.013 66 <0.05 <0.0005 0.041 <0.01 <0.05 <0.05
8/9/2016 D 190,000 <0.05 <0.05 <0.005 0.35 <0.02 0.42 0.008 32 <0.05 <0.0005 0.022 <0.01 <0.05 <0.05

TCLP Leach Data Summary_rev 093016/L-1 Swarf

Rev.: 9/30/2016
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Data Deliverables and Sample Reporting

All data deliverables are generated to be in compliance with the USEPA. This data package constitutes a level II
package. There were no hardcopy data summary sheets generated for this project.

Anomalies Noted: Sample ID’s as received for the following samples were changed during report generation
in order to ensure naming consistency.

I Sample ID as received I Sample ID as reported
Grind Sludge #G3 Grind Sludge #G-03
Grind Sludge #G4 Grind Sludge #G-04
Grind Sludge #G5 Grind Sludge #G-05
Grind Sludge #G6 Grind Sludge #G-06

Sample Preparation

Metals Analysis (except mercury): Samples were extracted in acéordance with USEPA Method 1311 (Toxicity
Leaching Characteristic Procedure) followed by a digestion in accordance with USEPA Method 3010A (Acid
Digestion of Aqueous Samples and Extracts for Total Metals Analysis by FLAA or ICP Spectroscopy).

Mercury Analysis: Samples were extracted in accordance with USEPA Method 1311 (Toxicity Leaching
Characteristic Procedure) followed by a digestion in accordance with USEPA Method 7470A (Mercury in Liquid
Waste — Cold Vapor Atomic Absorption Spectrometry).

Oil Content: Samples were extracted in accordance with USEPA Method 9071B (n-Hexane Extractable Material for
Sludge. Sediment, and Solid Samples).

Extensive homogenization procedures were implemented due to the nature of the sample matrix.

Anomalies Noted: None

Sample Analysis

Metals Analysis'(except mercury): Samples were analyzed in accordance with USEPA Method 6010C (Inductively
Coupled Plasma — Atomic Emission Spectrometry). An initial calibration with at least five levels was used to
quantitate metals. Concentrations were reported to a number corresponding to 1/100 of the maximum leachate
concentration where applicable or the method detection limit (MDL). Samples were reported on a mg/L wet weight
basis as indicated in USEPA method 1311.

Mercury Analysis: Samplesvere analyzed in accordance with USEPA Method 7470A (Mercury in Liquid Waste —
Cold Vapor Atomic Absorption Spectrometry). An initial calibration with at least five levels was used to quantitate
mercury. Concentrations were reported to a number corresponding to 1/100 of the maximum leachate concentration
where applicable or the method detection limit (MDL). Samples were reported on a mg/L wet weight basis as
indicated in USEPA method 1311.

Oil Content: Samples were analyzed in accordance with USEPA Method 9071B (n-Hexane Extractable Material for
Sludge. Sediment, and Solid Samples). Samples were reported on a mg/kg wet weight basis.

Anomalies Noted: None

HO01-NSK CN_SRF_1022141_1106141_1120141 rev 0428151.doc - ~
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Sample Preparation

Sample Compositing: Approximately 10g of the weekly sample from each of the two waste streams (Grind Sludge
#G and L1 Sludge) was combined to produce a month composite. These two month composites were submitted for
analysis.

Metals Analysis (except mercury): Samples were extracted in accordance with US EPA method 1311 (Toxicity
Leaching Characteristic Procedure) followed by a digestion in accordance with US EPA method 3010A (Acid
Digestion of Aqueous Samples and Extracts for Total Metals Analysis by FLAA or ICP Spectroscopy).

Mercury Analysis: Samples were extracted in accordance with US EPA method 1311 (Texicity Leaching
Characteristic Procedure) followed by a digestion in accordance with US EPA method7470A (Mercury in Liquid
Waste — Cold Vapor Atomic Absorption Spectrometry).

Chromium Speciation Analysis: Samples were extracted in accordance with US EPA method 1311 (Toxicity
Leaching Characteristic Procedure) followed by dilution and digestion in an alkaline mobile phase formulated for
speciation of Chromium II, Chromium III, and Chromium VT.

Oil Content: Samples were extracted in accordance with US EPA.method 9071B (n-Hexane Extractable Material
for Sludge, Sediment, and Solid Samples).

Extensive homogenization procedures were implemented due to the nature of the sample matrix.

Anomalies Noted: None

Sample Analysis

Metals Analysis (except mercury): Samples were analyzed in accordance with US EPA method 6010C (Inductively
Coupled Plasma — Atomic Emission Spectrometry). An mitial calibration with at least five levels was used to
quantitate metals. ConcentrationsWwere reported to a number corresponding to 1/100 of the maximum leachate
concentration where applicable©r the method detection limit (MDL). Samples were reported on a mg/L wet weight
basis as indicated in US EPA‘method 1311.

Mercury Analysis: Samples were analyzed in accordance with US EPA method 7470A (Mercury in Liquid Waste —
Cold Vapor Atomic Absorption Spectrometry). An initial calibration with at least five levels was used to quantitate
mercury. Concenfrations were reported to a number corresponding to 1/100 of the maximum leachate concentration
where applicable or the method detection limit(MDL). Samples were reported on a mg/L wet weight basis as
indicated in'US EPA method 1311.

Chromium Speciation Analysis: Samples were analyzed in accordance with US EPA method 9056A (Inorganic
Anions by Ion Chromatography)/ US EPA method 6020B (Inductively Coupled Plasma — Mass Spectrometry). An
initial calibration with at leastfive levels was used to quantitate chromium species. Concentrations were reported to
the lowest calibration standard. Samples were reported on a mg/L wet weight basis as indicated in US EPA method
1311.

Oil Content: Samples were analyzed in accordance with US EPA method 9071B (n-Hexane Extractable Material
for Sludge, Sediment, and Solid Samples). Samples were reported on a mg/kg wet weight basis.

Anomalies Noted: None
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Sample Preparation

Metals Analysis (except mercury): Samples were extracted in accordance with US EPA method 1311 (Toxicity
Leaching Characteristic Procedure) followed by a digestion in accordance with US EPA method 3010A (Acid
Digestion of Aqueous Samples and Extracts for Total Metals Analysis by FLAA or ICP Spectroscopy).

Mercury Analysis: Samples were extracted in accordance with US EPA method 1311 (Toxicity Leaching
Characteristic Procedure) followed by a digestion in accordance with US EPA method 7470A (Mercury in Liquid
Waste — Cold Vapor Atomic Absorption Spectrometry).

Chromium Speciation Analysis: Samples were extracted in accordance with US EPA method 1311 (Toxicity
Leaching Characteristic Procedure) followed by dilution and digestion in an alkaline mobile phase formulated for
speciation of Chromium II, Chromium IIT, and Chromium VI.

Oil Content: Samples were extracted in accordance with US EPA method 9071B (n-Hexane Extractable Material
for Sludge, Sediment, and Solid Samples).

Extensive homogenization procedures were implemented due to the nature of the sample matrix.

Anomalies Noted: None

Sample Analysis

Metals Analysis (except mercury): Samples were afialyzed in accordance with US EPA method 6010C (Inductively
Coupled Plasma — Atomic Emission Spectrometry). 'An initial calibration with at least five levels was used to
quantitate metals. Concentrations were reported to a number corresponding to 1/100 of the maximum leachate
concentration where applicable or the method detection limit (MDL). Samples were reported on a mg/L wet weight
basis as indicated in US EPA method 1311.

Mercury Analysis: Samples wereanalyzed in accordance with US EPA method 7470A (Mercury in Liquid Waste —
Cold Vapor Atomic AbsorptionSpectrometry). An initial calibration with at least five levels was used to quantitate
mercury. Concentrations wefe reported to asumber corresponding to 1/100 of the maximum leachate concentration
where applicable or the method detection limit (MDL). Samples were reported on a mg/L wet weight basis as
indicated in US EPA method 1311.

Chromium Speciation Analysis: Samples were analyzed in accordance with US EPA method 9056A (Inorganic
Anions by Ion‘Chromatography) / US EPA method 6020B (Inductively Coupled Plasma — Mass Spectrometry). An
initial calibration with at least five levels was used to quantitate chromium species. Concentrations were reported to
the lowest calibration standard. Samples were reported on a mg/L wet weight basis as indicated in US EPA method
1311.

Oil Content: Samples were analyzed in accordance with US EPA method 9071B (n-Hexane Extractable Material
for Sludge, Sediment, and Solid Samples). Samples were reported on a mg/kg wet weight basis.

Anomalies Noted: None
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“‘Mark DeLong

From: Terry Kinman <kinmant@aksball-us.com>
Sent: Monday, June 27, 2016 7:54 AM

To: Mark Delong

Subject: Re: NSK Grinding Swarf Samples

Mark,

Sorry for error, the date should be 6/14 instead of 6/7.

Thanks

Terry Kinman | Technical Specialist

NSK-AKS Precision Ball Co.

[ Email ] kinmant@nsk-corp.com
[ Office ] 712-542-6515 Ext. 6491 |

[ Mailing ] 1100A North 1st St Clarinda, IA 51632 USA

From: "Mark DelLong" <Mark.DelLo annarbo ical ic >

To: "Terry Kinman" <kinmant@aksball-us.com>,

Ce: “Sarah Stubblefield" <Sarah.Stubblefield@annarbortechnicalservices.com>
Date: 06/24/2016 01:41 PM

Subject: NSK Grinding Swarf Samples

Terry,
At 2:20 PM today UPS dropped off 4 bottles containing grinding swarf from Grind and L-1 locations. They are labeled as follows:

B Grind Sludge 6/14/2016
L-1 Sludge 6/14/2016
Grind Sludge 6/21/2016
L-1 Sludge 6/21/2016

The Chain of Custody (attached) that accompanied the above samples was labeled as follows:

Grind Sludge 6/7/2016
L-1 Sludge 6/7/2016
Grind Sludge 6/21/2016
L-1 Sludge 6/21/2016

My belief is the bottle labels are correct, but the entries related to samples collected on 6/7/2016 should be dated
6/14/2016. Please advise via email, and we’ll make the correction on our end.

Thanks,

Mark DeLong | Senior Scientist
Office: 734.995-0995 Fax: 734-995-3731 Cell: 734-368-4748

1



.- mark.delong@annarbortechnicalservices.com

Ann Arbor Technical Services, Inc.

290 South Wagner Road

Ann Arbor, Michigan 48103

Web: www.annarbortechnicalservices.com

Consultants in Chemistry & Environmental Science

The contents of this e-mail message and any attachments are confidential and are intended solely for addressee. The information may also be legally privileged.
This transmission is sent in trust, for the sole purpose of delivery to the intended recipient. If you have received this transmission in error, any use, reproduction or
dissemination of this transmission is strictly prohibited. If you are not the intended recipient, please immediately notify the sender by reply e-mail or phone and

delete this message and its attachments, if any. Thank you.
[attachment "COC Jun 24 Error.pdf" deleted by Terry Kinman/UAK/AMERICAS/NSKCOM]
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12:00:00 PM

a, L1 Sample

7/26/12016

12:00:00 PM

10.

11,

12.

13.

14.

18.

16.

17.

18

19.

20.
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SDG CASE NARRATIVE
Page 2 of 5

Data Deliverables and Sample Reporting

All data deliverables are generated to be in compliance with the US EPA. This data package constitutes a level II
package. There were no hardcopy data summary sheets generated for this project.

Sample Preparation

Metals Analysis (except mercury): Samples were extracted in accordance with US EPA method 1311 (Toxicity
Leaching Characteristic Procedure) followed by a digestion in accordance with USEPA method 3010A (Acid
Digestion of Aqueous Samples and Extracts for Total Metals Analysis by FLAAcor ICP Spectroscopy).

Mercury Analysis: Samples were extracted in accordance with US EPA method 1311 (Toxicity Leaching
Characteristic Procedure) followed by a digestion in accordance with US EPA method 7470A (Mercury in Liquid
Waste — Cold Vapor Atomic Absorption Spectrometry).

Chromium Speciation Analysis: Samples were extracted in aceordance with US EPA method 1311 (Toxicity
Leaching Characteristic Procedure) followed by dilution and digestion in an dlkaline mobile phase formulated for
speciation of Chromium II, Chromium III, and Chromium VT.

Oil Content: Samples were extracted in accordance ' with US EPA method 9071B (n-Hexane Extractable Material
for Sludge, Sediment, and Solid Samples).

Extensive homogenization procedures were implemented due to the nature of the sample matrix.

Anomalies Noted: None

Sample Analysis

Metals Analysis (except mercury): Samples were analyzed in accordance with US EPA method 6010C (Inductively
Coupled Plasma — Atomic Emission Spectrometry). An initial calibration with at least five levels was used to
quantitate metals. Concentrations were reported to a number corresponding to 1/100 of the maximum leachate
concentration where applicable or the method detection limit (MDL). Samples were reported on a mg/L wet weight
basis as indicated in US EPA method 1311.

Mercury Analysis: Samples were analyzed in accordance with US EPA method 7470A (Mercury in Liquid Waste —
Cold Vapor Atomic Absorption Spectrometry). An initial calibration with at least five levels was used to quantitate
mercury. Concentrations were réported to a number corresponding to 1/100 of the maximum leachate concentration
where applicable or the method detection limit (MDL). Samples were reported on a mg/L wet weight basis as
indicated in US EPA method 1311.

Chromium Speciation Analysis: Samples were analyzed in accordance with US EPA method 9056A (Inorganic
Anions by Ion Chromatography) / US EPA method 6020B (Inductively Coupled Plasma — Mass Spectrometry). An
initial calibration with at least five levels was used to quantitate chromium species. Concentrations were reported to
the lowest calibration standard. Samples were reported on a mg/L wet weight basis as indicated in US EPA method
1311.

Oil Content: Samples were analyzed in accordance with US EPA method 9071B (n-Hexane Extractable Material
for Sludge, Sediment, and Solid Samples). Samples were reported on a mg/kg wet weight basis.

Anomalies Noted: None
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Appendix 7

Historic TCLP Chromium Exceedances Tabl

REVIEW DRAFT
HO001-NSK.17\FE28R001.docx



Historic TCLP Chromium Exceedances Table

Chromium Results

Lab
.a. . Sample ID Date Collected Date Received Total or TCLP 6010/6020A Result via Unit Reporting Limit Lab SDG # Comments / Other
Identification
3010/3005A

Heritage/Pace Laboratories 2 12/12/13 12/13/13 TCLP Cr 7.5 mg/L 0.05 Pace 67065
Heritage/Pace Laboratories 3 12/12/13 12/13/13 TCLP Cr 5.0 mg/L 0.05 Pace 67065
Heritage/Pace Laboratories 5 12/12/13 12/13/13 TCLP Cr 8.1 mg/L 0.05 Pace 67065
Fibertec Environmental Services L1 Sludge 7/17/14 7/24/14 TCLP Cr 5.0 mg/L 1 Fibertec 63378
Fibertec Environmental Services L1 Sludge 9/17/14 9/22/14 TCLP Cr 7.7 mg/L 1 Fibertec 64297






