
 

 
804 Salem Woods Drive, Suite 201B, Raleigh, NC  27615-3343 

Phone (919) 844-9890  Fax (919) 844-0917   Cell/VM (408) 892-3233 
Web site: www.ishincusa.com        Email:  ishwar@ishincusa.com 

            CELEBERATING TEN YEARS OF SERVICE (1998-2008) 
 
 
December 2, 2008 
 
Mr. Charles Post 
NYS Department of Environmental Conservation 
Remediation Action Bureau C 
625 Broadway, 11th Floor 
Albany, NY 12233-7013 
 

Subject: Dansville Former MGP Site – Operable Unit 1 Final Pre-design 
Investigation Scope of Work report CD. Site No. 8-26-012 

 
Dear Mr. Post: 
 
On behalf of our client New York State Electric & Gas Corporation (NYSEG) Ish Inc. is 
pleased to submit the Final version of the Pre-design Investigation Work Plan (PDI 
Work Plan) for the former Dansville MGP Site Operable Unit 1 (Dansville OU1) that was 
approved by your letter dated October 22, 2008.  We have prepared the replacement 
pages to be inserted in the draft report binder that was previously submitted for your 
review to update it for the final version. We have also enclosed three copies of the CD 
containing the pdf version of the approved PDI Work Plan report with the NYSDEC file 
naming convention. 
 
If you have any questions, please do not hesitate to contact me at 408-892-3233 or 
NYSEG Project Manager Mr. John Ruspantini at 607-762-8787. 
 
Sincerely, 

 
Ishwar P. Murarka, Ph.D. 
Executive Scientist 
 
Encl: Three copies of the CD for PDI SOW for Dansville OU1 
 
 

cc. John Ruspantini, NYSEG (two copies) 
K. Comerford, NYSDOH (one copy) 







FINAL WORK PLAN for the 
PRE-DESIGN INVESTIGATION  

for OPERABLE UNIT 1 
FORMER MGP SITE 

DANSVILLE, NEW YORK 

Prepared by: 
 
Ish Inc. 
804 Salem Woods Drive, 
Suite 201B 
Raleigh, NC  27615 
 

September 2008 

 Prepared for: 
 
New York State Electric & Gas Corporation 
Corporate Drive 
Kirkwood Industrial Park 
P.O. Box 5224 
Binghamton, NY 13902-5224 



 

FINAL 
DANSVILLE FORMER MGP SITE – OPERABLE UNIT 1 

PRE-DESIGN INVESTIGATION WORK PLAN 

Prepared for: 

NYSEG 
Kirkwood Industrial Park 
Binghamton, NY  13902 

Prepared by: 

Ish Inc. 
804 Salem Woods Drive 

Suite 201B 
Raleigh, NC 27615 

September 2008 



 

ii 



 

iii 

CONTENTS 

1 INTRODUCTION ....................................................................................................................1-1 
1.1 Background .....................................................................................................................1-1 
1.2 Phases for Development OF OU1 Remedial Design ......................................................1-1 
1.3 Work Plan Organization ..................................................................................................1-5 

2 PURPOSE ..............................................................................................................................2-1 

3 PROJECT APPROACH .........................................................................................................3-1 
3.1 Source Delineation Borings.............................................................................................3-2 
3.2 Waste Characterization Borings......................................................................................3-5 
3.3 Geotechnical Test Borings ..............................................................................................3-6 

4 PDI ACTIVITIES .....................................................................................................................4-1 
4.1 Field Investigation Program.............................................................................................4-1 

4.1.1 Worker Safety and Community Protection ..............................................................4-1 
4.1.2 Mobilization..............................................................................................................4-1 
4.1.3 Drilling Program.......................................................................................................4-1 
4.1.4 Soil Sampling Procedure .........................................................................................4-2 
4.1.5 Sample Handling and Shipping ...............................................................................4-2 
4.1.6 Investigation-Derived Waste Handling ....................................................................4-3 
4.1.7 Survey .....................................................................................................................4-3 

4.2 Sample Analysis..............................................................................................................4-3 
4.2.1 Data Quality Objectives ...........................................................................................4-4 
4.2.2 Quality Assurance and Quality Control (QA/QC) Samples......................................4-4 
4.2.3 Data Validation Screening .......................................................................................4-4 

4.3 Data Management...........................................................................................................4-5 
4.4 Reporting.........................................................................................................................4-5 
4.5 Target Schedule For the Five Phases.............................................................................4-6 
4.6 Project Management Diagram with key persons shown .................................................4-7 

5 REFERENCES .......................................................................................................................5-1 

A FIGURES .............................................................................................................................. A-1 



 
 

iv 

 

ATTACHMENT 1 FIELD SAMPLING PLAN 
ATTACHMENT 2 QUALITY ASSURANCE PROJECT PLAN 
ATTACHMENT 3 HEALTH AND SAFETY PLAN (INCLUDING NYSDOH CAMP) 



 

v 

LIST OF FIGURES 

Appendix A: 
Figure A-1 PDI Source Delineation Borings with Alternative 3 Excavation Areas 
Figure A-2 PDI Geotechnical Borings with Alternative 3 Excavation Areas 
 
 



 

vi 

LIST OF TABLES 
Table 3-1 Summary of Borings ..................................................................................................3-2 
Table 3-2 Source Delineation Boring Locations and Rationales................................................3-3 
Table 3-3 Waste Characterization Boring Locations and Rationales.........................................3-6 
Table 3-4 Geotechnical Boring Locations and Rationales .........................................................3-7 
 



 

NYSEG: Dansville PDI Work Plan for OU1 
September 2008 

1-1

1 
INTRODUCTION 

1.1  BACKGROUND 
This Pre-Design Investigation Work Plan (Work Plan) summarizes the elements of the field 

investigation to be conducted as part of the pre-design investigation (PDI) by NYSEG (New 

York State Electric & Gas Corporation) in support of the New York State Department of 

Environmental Conservation- (NYSDEC-) selected remedy for Operable Unit 1 (OU1) of the 

Dansville former manufactured gas plant (MGP) site located in Dansville, New York.  The 

NYSDEC-selected remedy is presented in the Dansville OU1 Record of Decision (OU1 ROD) 

dated March 2008 (NYSDEC, 2008).  This Work Plan has been prepared in accordance with the 

Order on Consent (Order) between NYSEG and NYSDEC (Index No. DO-0002-9309) and the 

Dansville OU1 ROD. 

In March 1994, NYSEG entered into an Order with the NYSDEC to investigate and, where 

necessary, remediate 33 former MGP sites in New York.  The Dansville former MGP site (Site 

No. 8-26-012) is included on this list of 33 sites.  Section VI of the Order states that NYSEG 

shall submit to the NYSDEC a remedial design to implement the NYSDEC-selected remedial 

alternative for the site.  This Work Plan describes the PDI activities (which is Phase I of the 

overall remedial design development work) required to further delineate the lateral and vertical 

extent of excavation areas tentatively identified in the OU1 ROD, and to obtain geotechnical data 

required to complete the remedial design (as Phase V) of the NYSDEC-selected remedy. 

1.2  PHASES FOR DEVELOPMENT OF OU1 REMEDIAL DESIGN 
On August 29, 2008 NYSEG submitted to NYSDEC a five-phase approach to describe the 

process for developing and completing the remedial design of the selected remedy described in 

the ROD for the Dansville former MGP site OU-1 in response to the request by NYSDEC on a 

conference call held on August 13, 2008. On completion of the five phases a remediation 

contractor will be selected to implement the NYSDEC approved remedial design.  Appropriate 
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coordination and NYSDEC concurrence would be sought throughout the various phases in the 

form of review, comment and approval of work plans for remedial design investigations, the 

preliminary (50%) design report, and the 95% design report.  

The five phases are described briefly below. This work plan is developed for Phase I for review 

and approval by the NYSDEC. 

Phase 1 – Pre-design Work Plan:  Phase 1 consists of revising and finalizing the Pre-Design 

Investigation (PDI) Work Plan which will define the various field activities required in support 

of subsequent phases for the detailed remedial design activities.  The primary focus of this task 

will be the performance of soil borings to accomplish the following: 

 

1. Delineate the limits of the source materials as required to establish the location/alignment 

of the sheet pile or CB (cement bentonite) hydraulic barrier wall; 

2. Determine the volumes of the source materials;  

3. Obtain geotechnical data necessary to select wall installation materials and methods of 

construction, and to complete the design of the barrier wall; and 

4. To provide for preliminary waste characterization of the soil layers in the source area.  

 

The field work will involve using both macro-core sampling and Hollow Stem Auger (HSA) 

techniques with split-spoon sampling.  In general, the macro-core sampling methods will be 

utilized first to establish the preliminary location/alignment of the barrier wall and to collect 

representative soil samples for analytical laboratory testing.  HSA methods will be utilized 

specifically along the candidate barrier wall alignment and will provide for the additional 

collection of both empirical geotechnical data and of representative soil samples for geotechnical 

laboratory testing. 

Test borings utilizing macro-core sampling methods will be performed first to obtain visual and 

analytical data from collected soil samples required to preliminarily determine the volume of soil 

that would be potentially re-usable as subsurface fill, disposed in landfill(s); and/or thermally 

treated. In addition, chlorinated compounds for the contained-in rule will be evaluated for other 
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disposal options to be considered if necessary. Follow-up in-situ waste characterization sampling 

and analysis will be required as noted in Phase 3 below. 

Soil samples will be collected for analysis of VOCs, SVOCs, including chlorinated compounds, 

for determining source material and un-impacted material in the excavation area. For preliminary 

waste characterization, selected representative discrete as well as some composite samples will 

be submitted to the laboratory for analysis of VOCs, SVOCs, and TCLP Volatiles.  All analytical 

work will be carried out by an ELAP laboratory. NYSEG will likely retain Test America for 

these analyses. 

After the source material delineation program is complete, geotechnical soil borings will be 

completed at approximately 200-foot intervals along potential proposed wall alignment, to 

provide stratigraphic information necessary for detailed design, as well as to collect 

representative soil samples for subsequent geotechnical testing in the laboratory.  The soil boring 

program will also provide information regarding the possible presence of subsurface obstructions 

(if any) along the proposed alignment that may require removal by excavation in advance of 

barrier wall installation.  As previously explained, geotechnical soil borings will be installed 

using HSA techniques.  Split spoon samples will be collected for visual identification of soil 

type(s) by the field geologist/engineer on a continuous basis to a minimum depth of 25 feet, and 

then on a 5-foot vertical spacing until each soil boring is completed.  Standard Penetration 

Testing will be performed for each split spoon sample interval.  Additional representative 

undisturbed samples of encountered cohesive soil strata will be obtained using Shelby tube 

sampling techniques.  The soil borings will be advanced to a minimum depth of 40 feet below 

ground surface; this depth was selected to slightly exceed the maximum anticipated embedment 

depth of a cantilevered sheet pile wall (i.e., the worst-case scenario from a depth perspective). 

In particular, consolidated undrained triaxial shear strength tests (with pore pressure monitoring) 

will be performed on representative cohesive soils samples.  These tests will provide strength 

properties suitable for design of both short-term (i.e., total stress analysis) and long-term (i.e., 

effective stress analysis) soil loading conditions, as required. 
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Phase 2 – PDI Implementation:  This phase consists of implementing the scope of work 

contained in this PDI Work Plan, after it is reviewed and approved by the NYSDEC as part of 

Phase 1.  A summary report will be prepared based on the results of this PDI investigation with 

tables and figures that will establish the revised source area for excavation and alignment for the 

hydraulic barrier. 

Phase 3 – Engineering Analysis:  Engineering analyses will be performed to select the most 

appropriate type of barrier wall system for site-specific conditions, and may include a CB wall, 

steel sheet piling or a combination of the two.  The wall will be designed to achieve the 

following: 

• Maintain hydraulic control during soil excavation; 

• Provide general structural stability due to lateral earth and hydrostatic loading; and 

• Provide additional structural stability under acute loading conditions, in particular 

adjacent to NYSEG building, to protect the building from structural damage during 

wall installation and/or soil excavation activities 

In addition, during this phase, initial estimates of soil volumes requiring thermal treatment and 

disposal will be developed, in order to determine the appropriate number of additional samples 

required for waste characterization.  In addition, if any geotechnical data gaps are identified 

during the performance of engineering analyses, then additional soil samples will be collected for 

geotechnical testing in the laboratory.  Finally, if the engineering analyses suggest a cement-

bentonite (CB) wall be constructed, representative soil samples will be collected to perform a 

laboratory Grout Mix Design Study.  Accordingly, a supplemental Work Plan will be developed 

to define these activities and submitted to NYSDEC for review and approval. 

Phase 4 – Supplemental Investigation Activities:  This phase consists of implementing the 

Supplemental Work Plan prepared during Phase 3 after it has been approved by NYSDEC.  

Waste profile data will be submitted to the selected treatment and disposal facilities to obtain 

approvals for acceptance of remediation wastes to be excavated from Dansville OU1.  The 

additional geotechnical data will be developed from the laboratory testing for use in Phase 5. 
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Phase 5 – Detailed Design:  This phase consists of first developing a remedial design, including 

design drawings and technical specifications with a 50% level of detail/completion, for review 

and approval by NYSDEC.  Next, a 95% complete remedial design package (design report, 

design drawings, and technical specifications) and draft construction RFP bid documents will be 

completed for NYSDEC review and approval. 

1.3  WORK PLAN ORGANIZATION 
This Phase I Work Plan has four remaining sections.  Section 2 presents the purpose of the PDI 

Work Plan.  The project approach is in Section 3.  Section 4 summarizes the PDI activities, 

including field investigations, sample analysis, project management and reporting.  The 

references used in the preparation of this Work Plan are shown in Section 5. 

In addition, Attachment 1 contains the Field Sampling Plan (FSP), which details the field 

procedures to be used for this PDI.  The project Quality Assurance Project Plan (QAPP) is in 

Attachment 2.  Attachment 3 is the site-specific Health and Safety Plan (HASP), which includes 

the Community Air Monitoring Plan (CAMP). 
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2 
PURPOSE 

As noted in the Dansville OU1 ROD, MGP waste, NAPL, or contaminated soils meeting one or 

more of the following criteria will be excavated under the selected remedy:  visible tar or oil; the 

presence of sheens or odors with total PAHs over 1,000 mg/kg or BTEX concentration above 10 

mg/kg.  In conjunction with the planned excavation activities, a hydraulic control barrier [most 

likely either a steel sheet pile wall or cement-bentonite (CB) wall] will be installed around the 

perimeter of the area.  As such, the purpose of the PDI described in this Work Plan for OU1 is to 

accomplish the following: 

• delineate the limits of the source material as required to establish the 

location/alignment of the hydraulic control barrier; 

• determine the volumes of the source material;  

• obtain geotechnical data necessary to select wall installation materials and methods of 

construction, and to complete the design of the barrier wall; and, 

• provide for preliminary waste characterization of the soil layers in the source area. 
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3 
PROJECT APPROACH 

The field work will involve using both Geoprobe® Macro-Core® sampling (i.e., direct push 

methods) and conventional hollow stem auger (HSA) techniques with split-spoon sampling.  In 

general, the Macro-Core® sampling methods will be utilized first, to establish the preliminary 

location/alignment of the barrier wall and to collect representative soils samples for analytical 

laboratory testing.  The purpose of these samples will be to delineate the extent of impacts, as 

well as collect preliminary waste characterization data to develop waste treatment and disposal 

strategies.  In total, 46 borings are planned and additional contingent borings may be added 

based on field observations from the planned borings, to accomplish the project objectives. 

Of the 46 total borings, 32 will serve to delineate source materials, 14 will have samples 

collected for preliminary waste characterization, and eight will be used to provide geotechnical 

data along the hydraulic control perimeter.  It is anticipated that approximately eight delineation 

borings will have waste characterization samples collected, that six borings will be advanced 

within the proposed excavation area expressly to collect preliminary waste characterization 

samples, and eight borings outside of the current proposed excavation areas will provide data on 

geotechnical data.  These borings will use HSA methods specifically along the candidate barrier 

wall alignment and will provide for the additional collection of both empirical geotechnical data 

and of representative soil samples for geotechnical laboratory testing. 

A summary of the number of borings by purpose are presented in Table 3-1.  Figure A-1 presents 

the locations of the proposed delineation and waste characterization test borings, while the 

locations of the proposed geotechnical test borings are shown on Figure A-2. 
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Table 3-1 
Summary of Borings 

Purposes of Borings 
Types of Borings 

Number of 
Borings by 

Type Delineation of 
Impacts 

Waste 
Characterization 

Geotechnical 
Observations 

Delineation only 32 X   

Delineation and waste 
characterization 8 X X  

Waste characterization 
only 6  X  

Geotechnical 8   X 

Total 46 32 14 8 

 

3.1  SOURCE DELINEATION BORINGS 
In order to delineate the source area, Ish Inc. proposes to advance up to 32 direct push soil 

borings to a depth of 16 to 18 feet (i.e., to the confining unit).  Ish Inc. will use a series of 

transects to be supplemented by additional soil borings between these transects as well as on the 

perimeter of the tentative excavation areas, as shown in Figure A-1.  Ish Inc. proposes to 

establish four transects oriented in an east-west direction (A through D) where four soil borings 

will be advanced on each transect.  These transects will be supplemented with eight additional 

locations in pairs, with one pair placed to the north of each transect for spatial coverage in this 

area (Figure A-1).  Ish Inc. also proposes to drill eight additional locations around the perimeter 

of the currently planned excavation area as geotechnical borings (Figure A-2).  Some of these 

geotechnical borings may provide delineation information as well.  The rationale for these 

proposed source delineation borings is listed in Table 3-2. 
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Table 3-2 
Source Delineation Boring Locations and Rationales 

Boring Rationale 

SD01 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD02 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD03 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD04 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD05 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD06 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD07 Evaluate the presence of MGP material to the west of the proposed excavation 
proposed to the south of the NYSEG service center building 

SD08 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD09 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD10 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD11 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD12 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD13 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD14 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD15 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD16 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 
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Table 3-2 (cont.) 
Source Delineation Boring Locations and Rationales 

Boring Rationale 

SD17 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD18 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD19 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD20 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD21 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD22 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD23 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD24 Evaluate the presence of MGP material to the west of the excavation proposed 
to the south of the NYSEG service center building 

SD25 Evaluate the presence of MGP material to the north of the excavation proposed 
to the east of the NYSEG service center building 

SD26 Evaluate the presence of MGP material to the north of the excavation proposed 
to the east of the NYSEG service center building 

SD27 Evaluate the presence of MGP material to the north of the excavation proposed 
to the east of the NYSEG service center building 

SD28 Evaluate the presence of MGP material to the north of the excavation proposed 
to the east of the NYSEG service center building 

SD29 Evaluate the presence of MGP material to the east of the excavation proposed 
to the east of the NYSEG service center building 

SD30 Evaluate the presence of MGP material to the east of the excavation proposed 
to the east of the NYSEG service center building 

SD31 Evaluate the presence of MGP material to the east of the excavation proposed 
to the east of the NYSEG service center building 

SD32 Evaluate the presence of MGP material to the east of the excavation proposed 
to the east of the NYSEG service center building 
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In addition to observations of visual, olfactory, and organic vapor reading impacts, which will be 

gathered from all borings, approximately 10 to 12 of the source delineation borings will have two 

or three soil samples collected from each boring and submitted for chemical analysis.  

Altogether, approximately 25 soil samples are anticipated for collection and chemical analysis 

from the source-delineation borings to be advanced as part of this PDI investigation.  These 

samples will be used to verify the lateral and vertical extent of source material present, if any, 

beyond the currently proposed boundary of the excavation area.  For more details on the field 

sampling techniques, please refer to the Field Sampling Plan (Attachment 1) 

The soil samples collected for the source material identification will be sent to a NYSDOH-

certified Laboratory for analysis of TCL VOCs and TCL SVOCs in the soil samples by EPA 

Methods 8260 and 8270.  Ish Inc. anticipates using Test America as the analytical laboratory.  

For more information, please refer to the project-specific Quality Assurance Project Plan 

(QAPP) in Attachment 2. 

3.2  WASTE CHARACTERIZATION BORINGS 
To evaluate various disposal options for the soils to be excavated at the Dansville site, 

preliminary waste characterization samples will be collected on a limited basis.  Preliminary 

waste characterization samples will be collected from selected (eight are anticipated) source 

delineation borings as well as the six waste characterization soil borings within the proposed 

excavation area (Figure A-1).  The source delineation and waste characterization soil borings 

will be advanced using 4-foot Geoprobe® Macro-cores®.  It is anticipated that the soil layer from 

approximately 5 to 10/11 feet below ground surface (bgs) contains less than 100 mg/kg of total 

PAHs and that the soil layer between 10/11 and 16 feet bgs contains NAPL or PAHs in excess of 

1000 mg/kg.  Soil sampling will primarily target the 5 to 10/11 feet bgs soil layer and will use 

visual observations and PID readings to collect the preliminary waste characterization samples to 

better define potential disposal or reuse options for soil in this layer.  Table 3-3 summaries the 

locations and rationales of the waste characterization borings. 
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Table 3-3 
Waste Characterization Boring Locations and Rationales 

Boring Rationale 

WC01 Collect waste characterization samples from the excavation proposed to the 
south of the NYSEG service center building 

WC02 Collect waste characterization samples from the excavation proposed to the 
south of the NYSEG service center building 

WC03 Collect waste characterization samples from the excavation proposed to the 
south of the NYSEG service center building 

WC04 Collect waste characterization samples from the excavation proposed to the 
east of the NYSEG service center building 

WC05 Collect waste characterization samples from the excavation proposed to the 
east of the NYSEG service center building 

WC06 Collect waste characterization samples from the excavation proposed to the 
east of the NYSEG service center building 

In addition to the borings listed in the table above, waste characterization samples are planned for about 8 of the 
source delineation borings with the locations to be determined in the field based on the observations and judgment 
of the field crew. 

The soil samples collected for preliminary waste characterization will be sent to a NYSDOH-

certified laboratory for analysis of TCLP volatiles by EPA Method 1311/8260, TCL VOCs by 

EPA Method 8260, and TCL SVOCs by EPA Method 8270 to include chlorinated compounds 

found at the site from the up-gradient contamination source at Pappas Cleaners.   

3.3  GEOTECHNICAL TEST BORINGS 
After the source material delineation program is complete, eight geotechnical soil borings will be 

completed along the proposed wall alignment, as shown on Figure A-2, to provide stratigraphic 

information necessary for detailed design, as well as to collect representative soil samples for 

subsequent geotechnical testing.  If the proposed wall needs to be moved further to the west of 

the Alternative 3 alignment, then the geotechnical borings will be adjusted to move with the new 

alignment of the wall. The locations and rationales for these borings are summarized in Table 3-

4. 
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Table 3-4 
Geotechnical Boring Locations and Rationales 

Boring Rationale 

GB01 Collect samples for geotechnical testing from the southeast corner of the 
barrier wall proposed to the south of the NYSEG service center building 

GB02 Collect samples for geotechnical testing from the southwest corner of the 
barrier wall proposed to the south of the NYSEG service center building 

GB03 Collect samples for geotechnical testing from the northwest corner of the 
barrier wall proposed to the south of the NYSEG service center building 

GB04 
Collect samples for geotechnical testing from the central portion of the 
northern barrier wall proposed to the south of the NYSEG service center 
building 

GB05 Collect samples for geotechnical testing from the northeast corner of the 
barrier wall proposed to the south of the NYSEG service center building 

GB06 Collect samples for geotechnical testing from the southeast corner of the 
barrier wall proposed to the east of the NYSEG service center building 

GB07 Collect samples for geotechnical testing from the northeast corner of the 
barrier wall proposed to the east of the NYSEG service center building 

GB08 Collect samples for geotechnical testing from the northwest corner of the 
barrier wall proposed to the east of the NYSEG service center building 

 

The soil boring program will also provide information regarding the possible presence of 

subsurface obstructions (if any) along the proposed alignment that may require removal by 

excavation in advance of barrier wall installation.  As previously explained, geotechnical soil 

borings will be installed using HSA techniques.  Split spoon samples will be collected for visual 

identification of soil type(s) by the field geologist/geotechnical engineer on a continuous basis to 

a minimum depth of 25 feet, and then on a 5-foot vertical spacing until each soil boring is 

completed.  Standard Penetration Testing will be performed for each split spoon sample interval.  

Additional representative undisturbed samples of encountered cohesive soil strata will be 

obtained using Shelby tube sampling techniques.  The soil borings will be advanced to a 

minimum depth of 40 feet below ground surface; this depth was selected to slightly exceed the 



 
 

Project Approach 

NYSEG: Dansville PDI Work Plan for OU1 
September 2008 

3-8

maximum anticipated embedment depth of a cantilevered sheet pile wall (i.e., the worst-case 

scenario from a depth perspective). 

The currently proposed geotechnical testing program will include the following: 

Type of Test ASTM Standard Number of Tests 

USCS Classification ASTM D-2487/2488 12 

Moisture Content ASTM D-2216 10 

Gradation ASTM D-422 10 

Hydrometer Analysis ASTM D-422 10 

Atterberg Limits ASTM D-4318 7 

Standard Permeability ASTM D-5084 2 

Consolidated Undrained 
Triaxial Shear (3 points each) ASTM D-4767 3 

 

In particular, consolidated undrained triaxial shear strength tests (with pore pressure monitoring) 

will be performed on representative cohesive soils samples.  These tests will provide strength 

properties suitable for design of both short-term (i.e., total stress analysis) and long-term (i.e., 

effective stress analysis) soil loading conditions, as required. 

During prior site investigation work, the driller used was Lyon drilling services; NYSEG expects 

to use the same driller for this PDI work.  NYSEG expects to use JLT Laboratories, Inc. in 

Canonsburg, PA for geotechnical testing of the soil samples. 
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4 
PDI ACTIVITIES 

4.1  FIELD INVESTIGATION PROGRAM 

4.1.1  Worker Safety and Community Protection 
For the field work investigation to meet the objectives of the PDI, Ish Inc. will utilize the project-

specific HASP, including a CAMP (Attachment 3). 

4.1.2  Mobilization 
On receipt of approval from NYSEG, Ish Inc. will schedule the drillers for the work to be 

performed at OU1.  Ish Inc. will coordinate with NYSDEC and NYSEG to establish the field 

work schedule which may last approximately two weeks.  Prior to mobilization, a utility stakeout 

will be requested by calling Dig Safely New York (formerly UFPO) at least two but not more 

than ten business days in advance of the scheduled start date of the field work. 

4.1.3  Drilling Program 
The Ish Inc. team will mobilize a drill rig that can also be equipped with a hydraulic hammer to 

advance Geoprobe® Macro-Core® sampling equipment at the locations specified on Figure A-1.  

The drilling rig can turn HSAs as needed to advance borings and also manually drive split 

spoons with a 140-pound hammer dropped a distance of 30 inches, which will be used to 

advance the geotechnical borings shown in Figure A-2. 

For source material delineation and waste characterization borings, 4-foot Macro-Cores® fitted 

with disposable liners will be used to advance the borings continuously to the confining layer 

(anticipated around 16 feet).  Visual observations of NAPL, sheens and staining, along with PID 

readings will be recorded for each of the soil cores.  Two to three soil samples from various 

depths will be collected from approximately 10 to 12 of the borings and submitted for analysis of 

BTEX and PAHs.  Field judgment will be used to determine when samples will be collected and 
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from which depth intervals.  All borings will be logged by the field geologist and boring logs 

will be prepared for the PDI report. 

NYSEG is hopeful that a NYSDEC representative will be on-site during the advancement of the 

source-delineation borings, so that concurrence can be obtained on the presence/absence of tar, 

oil or sheen, for the delineation of the source material to be excavated as defined in the ROD.  If 

the NYSDEC project manager or the consultant field team determines that there is a need for 

additional soil boring(s) and soil sampling, then NYSEG, NYSDEC and Ish Inc. staff will 

discuss the need and Ish Inc. will receive approval for the additional drilling effort during the 

field work before proceeding with the additional soil boring(s). 

Following completion, each boring will be properly abandoned by tremie-grouting to grade with 

a cement-bentonite grout mixture.  Soil cuttings generated during the drilling process 

(investigation-derived waste or IDW) will be stored in containers (such as 55-gallon drums), 

pending proper disposal of these soils in accordance with applicable regulations. 

4.1.4  Soil Sampling Procedure 
Ish Inc. will utilize the sampling procedures set forth in the FSP for collecting soil samples and 

submitting them for analysis.  Soil samples for source material delineation will be collected from 

selected borings to be analyzed for TCL VOCs and TCL SVOCs.  Soil borings will be screened 

for visual, olfactory, and organic vapor analysis (OVA) signs of coal tar-type impacts (residues 

or staining) and readings will be taken at a minimum of every foot.  Soil samples will be 

collected for laboratory analysis based on the results of the visual, olfactory and instrumental 

screening to help delineate the extent of impacts.  In addition, samples will be collected from 

soils that are determined to be impacted from field observations and submitted for analysis of 

waste characterization parameters. 

4.1.5  Sample Handling and Shipping 
All samples will be handled and shipped according to industry standards.  Samples will be 

labeled, immediately cooled to 4 oC, packed in coolers on ice and with a chain of custody form, 
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and sent to the laboratory via overnight air shipment or courier pickup.  For more details, refer to 

the QAPP (Attachment 2). 

4.1.6  Investigation-Derived Waste Handling 
The IDW materials generated during the PDI field activities will consist of soil cuttings from 

borings and wastewater from decontamination of reusable drilling equipment as well as soil 

sampling equipment.  Wastewater will be contained in a large polyethylene tank designed for 

wastewater storage or Department of Transportation (DOT)-approved 55-gallon drums.  Soil 

cuttings will also be contained in appropriate containers, pending proper disposal by NYSEG. 

4.1.7  Survey 
The location and elevation of soil borings will be surveyed by a licensed surveyor following 

completion of the field effort. 

4.2  SAMPLE ANALYSIS 
The primary potential constituents of concern at the site are those related to the former MGP 

processes.  Based on the SRI results, it was determined that BTEX and PAHs are the key 

compounds that will drive remedial activities at OU1.  However, chlorinated compounds will 

also be analyzed for the soil samples due to the presence of contamination from the off-site 

source from Pappas Cleaners.  Therefore, soil samples for delineation purposes will be analyzed 

for TCL VOCs and TCL SVOCs (using EPA Methods 8260B and 8270C) by a laboratory 

contractor that is certified by the ELAP and a participating member of the NYSDEC ASP-CLP. 

Waste characterization sampling will also be performed for evaluation of the soils to be sent to 

the thermal treatment facility.  As discussed in the project approach section, it is anticipated that 

samples will be submitted for TCLP Volatiles, TCL VOCs (EPA Method 8260B) and, TCL 

SVOCs (8270C). 
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4.2.1  Data Quality Objectives 
Ish Inc. recognizes that the analytical results from the PDI will undergo detailed review by 

NYSDEC.  To support these results, the laboratory analyses of environmental samples will be 

conducted in accordance with NYSDOH ASP protocols, and Category B deliverables.  As part of 

the ASP analyses, the NYSEG-contracted laboratory will generate analytical packages that can 

undergo data validation, as described in Section 3.3.3. 

4.2.2  Quality Assurance and Quality Control (QA/QC) Samples 
An integral part of the overall analytical program is the collection of appropriate QA/QC 

samples. 

Field duplicate samples will be analyzed at a frequency of one per 20 soil samples.  It is 

anticipated that there will be two field duplicates collected, one each collected from highly 

impacted and slightly impacted soils.  Matrix spike/matrix spike duplicate (MS/MSD) samples 

will be collected at a frequency of one per 20 field samples.  The reproducibility and 

homogeneity of the samples will be assessed by determining the Relative Percent Difference 

(RPD) for both spike and non-spike compounds.  Field rinsate blanks are not planned for this 

delineation and waste characterization sampling program.  Please refer to the NYSDEC-

approved QAPP from the SRI Work Plan for more details on quality control procedures (Ish Inc., 

2003). 

4.2.3  Data Validation Screening 
Ish Inc. will perform a QA/QC data validation review of the analytical data generated by the 

laboratory.  This validation will include a review of pertinent QA/QC data such as sample 

extraction and analysis, holding times, calibration, a review of laboratory blanks and QA/QC 

sample results, and a review of the analytical case narrative.  A Data Usability Summary Report 

(DUSR) will be prepared which will include a compliance chart, a list of samples included in 

each sample delivery group and recalculations of sample results.  Nonconforming QA/QC results 

will be evaluated with respect to their implications for data reliability and usability. 
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4.3  DATA MANAGEMENT 
One aspect common to environmental site investigations is the large volume of data collected.  

Once collected, these data require compilation, validation, manipulation and presentation.  

Therefore, data management is an important tool to identify data gaps, present an accurate site 

characterization, and prioritize technical issues for overall site strategy. 

The Ish Inc. team uses a data management system consisting of Microsoft Access, AutoCAD 

Land Desktop, LogPlot and Rockworks.  These programs are powerful computerized tools to 

cost-effectively manage site data. 

4.4  REPORTING 
Following completion of the PDI field activities, Ish Inc. will prepare a summary report that will 

include the following major elements along with appropriate figures and tables: 

• Delineation of source material involving surface soil, subsurface soil (including 

chemical concentrations) and presence of NAPL, if any; 

• Comparison of measured soil concentrations to the source material definition of 1000 

mg/kg of PAHs or 10 mg/kg of BTEX  

• Documentation of field activities, laboratory results, and calculations 
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4.5  TARGET SCHEDULE FOR THE FIVE PHASES 
 
 

Submit revised PDI Work Plan  End of September 2008 
DEC review and approval  End of October 2008 

Phase 1 

Schedule and mobilize for the PDI field 
work  

Mid to late October 2008 

Conduct the PDI field work  Mid-October to early 
November 2008 

Develop boring logs and complete 
laboratory analysis for target chemicals 

End of December 2008 

Phase 2 

Prepare and submit Summary report to DEC End of January 2009 
Perform engineering analyses required for 
barrier wall structural assessment and 
method/materials selection. 

End of February 2009 Phase 3 

Identify source area for excavation and 
alignment for the hydraulic barrier. Identify 
data gaps and determine appropriate in situ 
sampling and analysis for waste profiling for 
thermal treatment, landfill disposal, etc. 
Prepare the scope of work for the remaining 
RDI work. Submit and obtain NYSDEC 
approval for implementation in Phase 4 

End of March 2009 

Implement the in situ waste characterization 
sampling and analysis, and supplemental 
geotechnical sampling and analysis (if 
required) 

April  2009 Phase 4 

Complete analytical work and submit for 
waste profiling and acceptance to chosen 
facilities  

May 2009 

Develop 50% remedial design for OU1 May-July 2009 
Obtain DEC comments and approval  August 2009 
Complete 95% design and Bid documents  September-October 2009 

Phase 5 

NYSEG to bid after DEC approval of 95% 
remedial design 

November-December 2009 
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4.6   PROJECT MANAGEMENT DIAGRAM WITH KEY PERSONS SHOWN 
 

 

 

Mr. Charlie Post &Mr. Lech 
Dolata, NYSDEC  
Project Managers 

Mr. John Ruspantini 
NYSEG 

Project Manager 

Dr. Ishwar Murarka 
Ish Inc. 

Project Director 

Field Investigation 
Pete DeClercq 

Geologists, Geotechnical 
Engineers, Technicians 

Engineering & Design 
Al Briggs, P.E. 
Ben Staud, P.E. 

Glynn Geotechnical Inc

Quality Assurance/Quality Control
Dave Mauro,  

Others as needed 

Subcontractors 
Lyon drilling 

Test America, Buffalo 
JLT Laboratories, Inc. 
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1 
INTRODUCTION 

This field sampling plan outlines sampling activities to be performed at the Dansville former 

MGP site. The field sampling plan covers field equipment, decontamination procedures, soil 

identification and sample collection practices, and air monitoring. 
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2 
GENERAL FIELD PROTOCOLS 

2.1  UNDERGROUND UTILITIES 
All underground utilities, including electric, telephone, cable TV, sewers, water, etc., will be 

identified and marked prior to any drilling or sampling activities.  Public and privately owned 

utilities will be contacted by phone at least 48 hours prior to field activities to conduct stake-out 

of their underground utilities.  In New York, Dig Safely New York (formerly UFPO) is the 

agency responsible for coordination of underground clearance.  Other potential on-site hazards 

such as sharp objects, overhead power lines, and building hazards will be identified during the 

initial site visit. 

2.2  SAMPLE IDENTIFICATION 
Each sample will be assigned a unique field sample ID according to the following scheme: 

DV-SD01 ( ) or WC01 or GB01 
Where: 
 DV    Dansville former MGP site 

 SD01    Sequential number representing soil delineation boring 
     (sampling depth interval, feet) 

 WC01    Sequential number of waste characterization boring 

 GB01    Sequential number of geotechnical boring 

2.3  SAMPLING EQUIPMENT 
The following is a general list of equipment necessary for sample collection: 

1. Stainless steel spoons and bowls for compositing soil and sediment samples. 

2. Appropriate sample containers provided by the laboratory. 
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3. Sample bottles (kept closed and in the laboratory-shipped coolers until the samples are 

collected) 

4. Chain of custody forms, sample labels, and fine-point waterproof pens for writing on 

sample labels. 

5. Log book and field sampling records. 

6. Laboratory grade decontamination soaps (such as Alconox), reagent grade solvents, and 

deionized water to be used for decontamination. 

7. Buckets, wash basins, and scrub brushes to be used for decontamination. 

8. Camera, film, and batteries to document sampling procedures and locations. 

9. Shipping labels and forms. 

10. Packing/Shipping material for sample bottles. 

11. Clear plastic tape. 

12. Duct tape. 

13. Aluminum foil. 

14. Resealable plastic bags. 

15. Portable field instruments, including a photoionization detector (PID), CGI/O2 meter, pH 

meter, conductivity meter, water level indicator, and temperature meter. 

16. Polyethylene sheeting 

2.4  FIELD RECORDS 
The project manager will control all field log books.  Field log books will be issued to the field 

team leader and will be maintained by both the field team leader and other field team members 

on-site. Field log books should provide a daily record of significant events, observations, and 

measurements and should include at a minimum: 

1. Name and title of author, date and time of entry, and physical/environmental conditions 

during field activity. 
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2. Purpose of sampling activity. 

3. Location of sampling activity. 

4. Names and titles of field crew members. 

5. Names and titles of any site visitors. 

6. Sample matrix (soil, sediment, groundwater, etc.). 

7. Sample collection method. 

8. Number and volume of sample taken. 

9. Description of sampling point. 

10. Volume of groundwater removed before sampling. 

11. Preservatives used. 

12. Date and time of collection. 

13.  Sample identification number. 

14. Field observations. 

15. Field measurements (pH, temperature, conductivity, water level, etc.) 

16. References for all maps and photographs of the sampling site. 

All data recorded in field log books, sample labels, and chain of custody forms will be written 

with waterproof ink. If an error is made in the field log book or chain of custody form the error 

will be corrected by simply crossing a single line through the errors and entering the correct 

information.  The erroneous information will not be erased.  All corrections will be initialed and 

dated. 

2.5  HEALTH AND SAFETY 
A detailed project-specific Health and Safety Plan (HASP) can be found in Appendix C of this 

work plan.  This plan contains site-specific information including emergency contacts, the route 

to the nearest hospital, and site-specific hazards.  All of the sampling will be performed with 
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modified Level D personal protection.  Based on previous experience at the site, there should be 

no need to upgrade to Level C during soil boring activities. 
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3 
EQUIPMENT DECONTAMINATION 

3.1  SAMPLING EQUIPMENT DECONTAMINATION 
An area for the decontamination of field equipment will be set up on-site in a convenient area.  

This area will be designated by a section of high-density polyethylene sheeting placed on the 

ground.  All decontamination of field equipment will occur in this area. 

All non-disposable field equipment used for the collection of soil, such as augers, split-spoons, 

continuous cores, spatulas, spoons, trowels, and bowls, will be decontaminated after each use by 

the following procedure: 

• knock, scrape, or wipe off excess soil, 

• pre-rinse with tap water, 

• wash with non-phosphate detergent and tap water, 

• rinse with tap water, 

• rinse with methanol, 

• rinse with distilled water, 

• rinse with nitric acid, 

• rinse with distilled water, and 

• air dry on a designated clean surface. 

Washed equipment will be wrapped in polyethylene sheeting or aluminum foil for storage or 

transportation from the designated decontamination area to the sampling location.  At no time 

will washed equipment be placed directly on the ground.  Decontamination wastewater will be 

collected and properly disposed of by NYSEG. 
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3.2  DRILL RIG DECONTAMINATION 
All equipment used in intrusive work, including backhoe, drilling rig, and bits will be cleaned 

with high pressure hot water and scrubbed with a wire brush to remove dirt, grease, and oil 

before beginning field work and before leaving the project site upon completion of the last 

sampling activity. 

A decontamination pad will be constructed of high density polyethylene sheeting on a prepared 

surface sloped to a sump.  The sump must also be lined and of sufficient volume to contain at 

least 20 gallons of decon water.  The size of the pad will accommodate the equipment to be 

cleaned without tearing of the plastic sheet.  The sides of the pad will be bermed to contain 

decon water.  Upon completion of all field activities, the decontamination pad will be properly 

decommissioned by removing all liquid from the sheeting, including the sump area, and allowing 

area to dry.  The sheeting will then be folded and placed in the waste container. 
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4 
SOIL BORINGS 

4.1  DRILLING METHODS 

4.1.1  Drill Rig with Hollow Stem Augers 
Drilling by means of hollow stem augering involves construction of the borehole by 

simultaneously rotating and axially advancing the auger column into unconsolidated or poorly 

consolidated formations.  Drill cuttings generated at the drill bit are conveyed upward to the 

surface on the auger flights.  The borehole is normally advanced without the use of a drilling 

fluid.  When the borehole has been advanced to a desired sampling depth, sampling tools are 

inserted through the axis of the auger column and a formation sample is obtained by driving the 

sampler into the formation materials ahead of the augers.  For this work, standard 2-inch split 

spoons will be driven using a 140-pound manual hammer dropped a distance of 30 inches. 

4.1.2  Direct Push 
The source delineation (SD) and waste characterization (WC) borings will be advanced using 

direct-push methodology.  A 2-inch Geoprobe® Macro-Core® sampling core will be advanced 

continuously at each boring location by a hydraulic hammer mounted on a track or truck direct 

push rig.  A new acrylic sleeve is inserted within the coring apparatus to help eliminate cross 

contamination between sampling intervals and between different locations.  Once a core is 

collected the acrylic sleeve is laid horizontally, sliced open and examined thoroughly both for 

geology and chemical/odor screening. 

4.2  GEOLOGIC LOGGING, SOIL CLASSIFICATION AND DOCUMENTATION 
The field geologist will record subsurface geology in the field log book. All samples collected 

from the borehole will be classified in accordance with ASTM standards D2487 Standard 

Method for Classification of Soils for Engineering Purposes and D2488 Standard Practice for 
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Description and Identification of Soils.  The field geologist will be onsite during the drilling 

operations to classify each sample in the field log book forms including: 

• Site; 

• Boring number; 

• Interval sampled; 

• Date; 

• Initials of sampling personnel; 

• Soil type; 

• Soil Color; 

• Feet of recovery; 

• Soil moisture content; 

• Soil texture; 

• Soil grin size and shape;  

• Relative density; 

• Soil Consistency; 

• Visible evidence of residues; and  

• Miscellaneous observations (including organic vapor readings). 

4.3  BORING COMPLETION 
All soil borings will be completed by adding cement/bentonite grout via tremie pipe from the 

bottom of the borehole to ground surface as the augers are withdrawn. 
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5 
SUBSURFACE SOIL SAMPLING 

Samples selected for laboratory analysis will be obtained from either Geoprobe® Macro-Cores® 

or split spoon samplers and placed in the appropriate containers provided by the laboratory. 

Sample containers for volatile organic analysis will be filled first by sub-sampling the core. 

Samples for volatile analysis will be taken from the portion of the Macro-Core® where the 

highest PID reading is recorded.  A sufficient amount of the remaining soil will be homogenized 

by mixing the sample in a decontaminated steel bowl with a decontaminated trowel or spatula 

from which samples for TCL SVOCs and TCLP Metals will be collected.  Samples for 

geotechnical parameters will either be collected from 2-inch split spoons or Shelby tubes. 

All samples collected for laboratory analysis will be placed immediately into sampling 

containers provided by the laboratory and properly stored before transport to the laboratory.  In 

addition, a geologist will be on-site during the drilling operations to fully describe each sample 

including: 

• Soil type; 

• Color; 

• Feet of recovery; 

• Moisture content; 

• Texture; 

• Grain size and shape; 

• Relative density; 

• Consistency; 

• Visible evidence of residues; and  

• Miscellaneous observations. 

Duplicate samples will be collected at the frequency detailed in the QAPP. 
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6 
AIR MONITORING 

Air monitoring will be conducted with a photoionization detector (PID) during all drilling and 

sampling activities.  The PID will be used to monitor for organic vapors ion the breathing zone 

and near the borehole.  Action levels and procedures for air monitoring, including the 

Community Air Monitoring Plan (CAMP) are discussed in the HASP (Appendix C). 

The PID readings will be recorded in the field log book and on the boring log during drilling 

activities.  The PID will calibrated at least once each day and more frequently, if needed, with 

the manufacturer specified calibration gas. 
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7 
FIELD INSTRUMENTS 

7.1  FIELD INSTRUMENTS 
All field instruments will be calibrated at the beginning of each day of use and more frequently if 

required.  The calibration procedures will conform to the manufacturer’s standard instructions.  

Calibration is performed to ensure that all equipment is functioning within the allowable 

tolerances established by the manufacturer and required by the project.  Records of all instrument 

calibration, as well as copies of all instrument manuals will be maintained by the Field Team 

Leader. 

7.1.1  Thermo photoionization detector (PID) 580B (or equivalent) 
The photoionization detector will be equipped with a minimum 10.6 eV lamp and should be 

capable of ionizing and detecting compounds with an ionization potential of less than 10.6 eV. 

This accounts for up to 73% of the volatile organic compounds on the NYSDEC ASP Target 

Compound List.  

Calibration and a battery check will be performed at the beginning of each working day and 

recorded in the field log book. 

7.1.2  MIE Miniram Model PDM-3 (or equivalent) 
The MIE Miniram PDM-3 is a portable, nephelometric, airborne particle monitor. This 

instrument measures the concentration of both solid and liquid airborne particles ranging from 

0.01 to 10 mg/m3 and 0.1 to 100 mg/m3. 

Calibration and a battery check will be performed at the beginning of each working day and 

recorded in the field log book. 
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7.1.3  Combustible Gas Indicator (CGI)/O2 MSA Model 361 (or equivalent) 
The combustible gas indicator oxygen meter (CGI/O2) MSA model 361 measures combustible 

gas and vapors in the air to determine if a flammability hazard exists, as well as percent oxygen 

to determine if sufficient oxygen is present in the air.  The combustible gases or vapors are 

measured as percent lower explosive limit (LEL) with a range of 0-100% and oxygen is 

measured as a percent present with a range of 0-25%. 

Calibration and a battery check will be performed at the beginning of each working day and 

recorded in the field log book 
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A 
FIELD STANDARD OPERATING PROCEDURES 

(SOPS) 

 



 MET6001 
 
 Decontamination of Equipment in the Field for Organics and Inorganics 
 
 
1.0 Purpose 
 
 1.1 This Standard Operating Procedure (SOP) describes the methods to be used for 

decontamination of sampling equipment in the field.  The use of properly cleaned 
sampling equipment will minimize the possibility of cross-contamination of samples, 
equipment wear and tear, and the exposure of site personnel to potentially hazardous 
substances. 

 
 
2.0 Introduction 
 
 2.1 The best way to avoid cross-contamination from improperly cleaned sampling 

equipment is to use new, pre-cleaned, or disposable equipment whenever possible.  
For example, disposable scoops could be used when collecting soil samples. 

 
 2.2 When sampling equipment must be reused, decontamination is mainly achieved by 

washing with detergent solutions, rinsing with tap and distilled water, and rinsing 
with organic solvents, principally methanol.  The actual procedure will vary 
depending upon regulatory guidelines, the type of equipment used, the site matrix, 
and the parameters of interest. 

 
 2.3 A decontamination zone must be placed in a convenient area of the site which is 

separate from and unaffected by site activities.  A large sheet of clean plastic 
sheeting is placed on the ground and secured.  The decontamination zone is then 
segregated into a dirty area and a clean area, and appropriate tasks are performed in 
each. 

 
 
3.0 Equipment 
 
 3.1 The following cleaning supplies are needed:  scrub brushes in a variety of sizes, non-

phosphate, low sudsing detergent such as Alconox or Micro, several large galvanized 
steel tubs or plastic buckets, squeeze bottles appropriate for the organic solvent being 
used, and clean plastic sheeting. 

 
 3.2 Sources of clean tap and distilled water are needed. 
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 3.3 Sufficient amounts of clean methanol are needed for solvent rinsing. 
 
4.0 Procedure 
 
 4.1 Knock, scrape, or wipe off excess soil from the equipment into a solid waste drum. 
 
 4.2 Rinse each piece of equipment with tap water, and collect the rinsates in an aqueous 

waste drum. 
 
 4.3 Scrub each piece of equipment with a brush in a galvanized steel tub or plastic 

bucket containing a solution of non-phosphate, low-sudsing detergent.  Replace the 
wash solution frequently to prevent the accumulation of excessive levels of site 
contaminants.  Dispose of the wash solution in an aqueous waste drum. 

 
 4.4 Rinse each piece of equipment thoroughly with tap water.  Shake the excess tap 

water off each piece. 
 
 4.5 Rinse each piece of equipment with clean methanol which is placed in an 

appropriately labeled hand sprayer.  Collect the methanol rinsate in an aqueous waste 
drum. 

 
4.6 Rinse each piece of equipment with clean distilled water.  
 
4.7 If metals and or cyanide are to be sampled in the field program ADD THIS STEP.  

Rinse each piece of equipment with a dilute solution of 10% nitric acid (HNO3 in 
distilled water) placed in an appropriately labeled hand sprayer.  Collect the nitric 
acid waste in combined aqueous waste drum. 

 
4.8 Rinse thoroughly with clean distilled water 

 
4.9 Shake the excess water off and allow each piece of equipment to dry on a designated 

clean surface or re-use immediately. 
 
 4.10 If the equipment is portable and or not ready for use, the equipment should be 

wrapped in aluminum foil so as to ensure no cross contamination of the equipment 
prior to its use.  Once ready for use, the equipment can be unwrapped an the foil can 
be discarded as solid waste. 

 
 4.11 Dispose of all waste solids and fluids according to the site-specific work plan. 
 
 
 
5.0 Safety 
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 5.1 At a minimum, eye protection, safety shoes, gloves, and protective clothing are to be 

worn while working in the decontamination area.   
 
 5.2 There are several types of gloves that may be worn, depending upon the equipment 

being cleaned, extent of contamination, and type of contamination.  All gloves must 
be visibly clean and uncontaminated.  Between samples, dirty gloves may be rinsed 
with methanol and distilled water, or replaced with new, clean gloves. 

 
 5.3 Polyvinyl gloves may be worn when the equipment to be decontaminated is not 

heavily coated with residues such as tar or oil.  In cases where heavy accumulations 
of tar or oil are present on the equipment, neoprene or similar gloves are 
recommended. 

 
6.0 Responsibilities 
 
 6.1 It is the primary responsibility of the Field Team Leader to assure that the proper 

decontamination procedures are followed.  It is the responsibility of the project 
Health and Safety Officer or designee to draft and enforce safety measures which 
provide the best protection for all persons involved directly with sampling or 
decontamination.  It is the responsibility of the Quality Assurance Officer (QAO) to 
draft and enforce quality assurance measures, and to monitor the effectiveness of 
those measures with quality control operations. 

 
 
7.0 Quality Assurance and Quality Control 
 
 7.1 Quality assurance (QA) is implemented through the use of written quality assurance 

project plans (QAPPs) and SOPs.  The QAO, with the assistance of the project 
manager, will write project-specific plans, and distribute them to all project 
personnel. 

 
 7.2 The effectiveness of decontamination operations is monitored by analyzing quality 

control samples. 
 
 7.3 A field, equipment, or rinsate blank consists of pouring or pumping distilled water 

over the sampling equipment or through the device after it has been cleaned.  The 
rinsate blank is collected in the field, and generally, one rinsate blank is collected 
each day of sampling, for each matrix being sampled.  The rinsate blanks are handled 
like other samples, shipped to the laboratory, and analyzed for the same parameters.  
The frequency of field blanks will be determined in the site specific Field Sampling 
Plan (FSP) and the (QAPP). 
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 MET6006 
 
 Procedures for Subsurface Soil Sampling:  Drilling 
 
 
1.0 Purpose 
 
 1.1 This Standard Operating Procedure (SOP) describes the methods to be used when 

collecting buried waste material and subsurface soil samples by auger drill rig for 
chemical and physical parameters.  The intention of this SOP is to provide procedures 
for collecting samples which are representative of the study area and are free of cross-
contamination. 

 
 1.2 The methods and materials listed below are general.  Site-specific conditions, such as 

soil type, parameters of interest, area to be sampled, and program objectives will 
determine the specific procedures which should be followed. 

 
 
2.0 Introduction 
 
 2.1 During a site investigation, subsurface soil samples may be collected from exploratory 

or monitoring well borings advanced by a drill rig. 
 
 2.2 Split spoon samplers are typically 2 feet in length, 2 to 3 inches in diameter, and are 

capable of collecting discrete samples at known depths.  Other sampling equipment 
(e.g., Waterloo Sampler) can be utilized with a drill rig to collect longer continuous 
cores. 

 
 2.3 The location, volume, type, and frequency of sample collection will be delineated in 

the project-specific Sampling and Analysis Plan (SAP). 
 
 
3.0 Equipment 
 
 3.1 Samples may be collected from the split-spoon with stainless steel spatulas or spoons, 

or any other appropriate scooping device.  The specific size and type of equipment 
used may be specified in the project-specific SAP. 

 
 3.2 To the greatest extent possible, all sampling equipment should be made of stainless 

steel or Teflon, or will be single-use and disposable. 
 
 3.3 Composite samples may be mixed in stainless steel bowls, according to SOP No. 
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MET6007. 
 
 3.4 Other equipment needed may include: organic vapor monitor (OVA or PID meter), 

logbook, log forms, QC-acceptable sample jars, labels, permanent ink marker, trip 
blank, PPE, sampling table, plastic sheeting, plastic waste bags, coolers, packing 
material, ice, tape measure, location markers, Chain-of-Custody (COC) forms, and 
decontamination supplies. 

 
 
4.0 Procedure 
 
 4.1 This method typically involves a drill rig operation with split-spoon samplers. 
 
 4.2 Locate the sampling point or area as specified in the SAP.  Mark the location for later 

reference, and record the exact location in the sampling logbook using two (preferably 
three) prominent and lasting points of reference. 

 
 4.3 Once the split-spoon sampler is retrieved to the surface, it will be "cracked" open, 

logged, and sampled. 
 
  4.3.1 Prior to sampling, the sampler will don rubber/latex gloves and appropriate 

PPE as a safety precaution and to prevent cross-contamination. 
 
  4.3.2 The sampler will select a sampling location which does not lie within the top 

several inches of the spoon since this probably consists of soil washings or 
cave-in material from an unknown area.  Also, the sampler will avoid soil 
which is in direct contact with the interior wall of the sampling spoon. 

 
  4.3.3 The sampling location to be collected will be screened for volatile organic 

compounds (VOCs) with an organic vapor monitor according to SOP No. 
MET6024. 

 
  4.3.4 Collect a sufficient volume of soil for the analytical work planned. 
 
   4.3.4.a Samples to be analyzed for VOCs should be collected as discrete 

grabs and placed directly into pre-chilled sample jars, with no 
headspace.  This process should be done quickly and preferably not 
in direct sunlight or cross-wind. 

 
   4.3.4.b Ideally, soils collected from the split spoon should be collected from 

the center of the diameter of the core first, so as to collect soils not 
touching the side walls of the split spoon.  This reduces the potential 
collection of soils impacted by the movement of liquids within the 
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split spoon during retrevial. 
 
   4.3.4.c Where required by state regulatory agencies, VOC soil samples may 

be required to be preserved with methanol. 
 
   4.3.4.d Samples to be analyzed for other parameters may be placed directly 

into sample jars, or into stainless steel bowls for mixing. 
 
  4.3.5 Wipe the jar threads, cap, and label the sample jar immediately after sampling. 

 Sample labels should include, at a minimum, the sample ID, date, time, and 
initials of the sampler, and analyses to be performed. 

 
  4.3.6 Record the conditions of sample collection in a field notebook as quickly after 

sample collection as possible, so that the information is fresh and accurate. 
 
  4.3.7 Field notebooks should be weatherproof and entries should be made in 

permanent, waterproof ink. 
 
  4.3.8 Notebook entries should include for each sample, at a minimum:  sample ID 

(including depth); number of blow counts; location collected; date and time of 
collection; initials of the sampler; other relevant information such as the sample 
appearance, odors, sheens, temperature, weather, etc. 

 
 4.4 Pack and ship the samples according to SOP No. MET6009.  Include a COC form 

which has been filled out in accordance with SOP No. MET6022. 
 
  4.4.1 If required, the sample will be kept in a cooler full of ice until shipment to the 

laboratory. 
 
 4.5 The stainless steel split-spoon will then be properly decontaminated following SOP 

No. MET6001, and prepared for another sample. 
 
 
5.0 Safety 
 
 5.1 At a minimum, a hard hat, eye protection, ear protection, safety shoes, gloves, and 

protective clothing are to be worn when collecting samples (Level D or equivalent). 
 
 5.2 Additional safety measures will be implemented if warranted by site considerations.  

These procedures will be specified in the project Health and Safety Plan (HASP). 
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MET6009 
 
 

Procedures for Packing and Shipping Environmental Samples 
 
 
1.0 Purpose 
 

1.1 This Standard Operating Procedure (SOP) describes methods to be used when packing and 
shipping water, soil and/or other environmental samples from the field to an analytical 
laboratory.   

 
1.2 It is the intention of this SOP that the integrity of the samples be maintained. 
 
1.3 It is the intention of this SOP that the samples are shipped to the analytical laboratory within 

a reasonable time from the date of sampling such that they can be extracted prior to the 
holding time. 

 
2.0 Introduction 
 
2.1 Samples are to be preserved at a temperature of 4ºC throughout storage and transport. 
 
3.0 Equipment 
 
 The equipment for packing and shipping will vary according to the amount and type of 

samples to be shipped. 
 
3.1 The following packing and shipping supplies are needed: Chain-of-Custody (COC) forms, 

air shipping documents (ASDs), mailing labels, ice, gallon ziploc bags, packing material (i.e. 
peanuts, bubble wrap, bubble bags, custom foam inserts), duct tape, clear packing tape, tape 
dispenser, 48 and/or 54 quart coolers.   

 
3.2 For the shipment of a small number of samples, smaller coolers will be needed. 
 
4.0 Procedure 
 
4.1 Prior to mobilization to the field site, the field team leader will select a shipper based on the 

proximity to the site and availability of overnight shipping.  Once on site, the shipping office 
will be located for sample drop off. The cut-off time for overnight air shipping must also be 
determined, as all samples will be shipped overnight. 
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4.2 The following steps will be followed for packing a sample cooler for shipment: 
 
4.2.1   For 2 oz., 4 oz., 16 oz., 1 liter, and/or 40 ml VOA vials, place samples in the 

custom made inserts (if available) and place 2 inserts in each cooler.  Place 
an additional solid foam insert under the lower insert to shield the base of the 
samples from breakage.  If inserts not available individually wrap each jar or 
bottle with sufficient bubble-wrap. 

 
4.2.2   Place 3 double bagged gallon ziploc bags full of ice between the inserts in 

each cooler.  Place any additional ice bags below the bottom layer and on top 
of the top insert. 

 
4.2.3   For samples in containers other than those previously mentioned, the 

following steps are recommended: seal samples in separate bubble bags; or 
wrap securely with bubble wrap; situate in cooler; place enough packing 
material in the cooler to secure the samples from motion in transport; finally, 
place a minimum of 3 double bagged gallon ziploc bags of ice in each cooler. 

 
4.2.4   Place a completed Chain-of-Custody (according to SOP No. MET6022) into 

each respective cooler.  
 
4.2.5   Seal the ends of each cooler 2 to 3 times around with duct tape. 
 
4.2.6   Place a completed mailing label and ASD on each cooler and secure with 

clear shipping tape. 
 
4.3 The field team leader or designated field team member will drop the samples off at the local 

office of the shipper, making sure to get copies of the shipping documents. 
 
4.3.1   Samples will not be sent on Friday unless the Field Team Leader has 

confirmed that the analytical laboratory will be open and ready to receive 
samples on Saturday. 

 
4.4 Once the samples have been shipped, the Field Team Leader will make contact with the 

analytical laboratory to notify them of the forthcoming sample shipment and to give the 
necessary details. 

 
  

 

META Environmental, Inc. SOP No. MET6009 
 Revision No. 3 
 June 2003 
 Page 2 of 3 



 

META Environmental, Inc. SOP No. MET6009 
 Revision No. 3 
 June 2003 
 Page 3 of 3 

"I hereby certify that I have read and understood the contents of this Standard Operating Procedure, 
and I am capable of and qualified to perform the tasks described herein" 
 
 
Print Name   Signature   Title    Date 
 
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________ 



 MET6022 
 
 Procedure for the Preparation of 
 Chain-of-Custody (COC) Forms 
 
 
1.0 Purpose 
 
1.1 This Standard Operating Procedure is intended to describe the proper method for completing 

COC forms to ensure proper legal documentation and traceability of environmental samples 
from the time they are collected until the final data package has been delivered to the project 
manager. 

 
 
2.0 Procedure 
 
2.1 A COC form should accompany all shipped samples, regardless of collection point. 
 
2.1.1  Samples shipped from the point of collection should be accompanied by a COC 

form. 
 
2.1.2  Samples shipped from one laboratory to another should also be accompanied by a 

COC form, and, if applicable, a copy of the sampling COC form. 
 
2.2 The top section of the COC form includes the following information:  sample collector's 

company name, project, address, and phone number, and the names and signatures of all 
samplers. 

 
2.3 The middle section of the COC form presents general sample information in tabular form.  It 

lists the sample number, date, time, and location of sampling.  In addition, the COC lists 
whether the sample is a composite or grab sample, and information regarding the number, 
size, and types of containers used, any preservatives used, and the sample matrix. 

 
2.3.1  "Sample Number" is a consecutive number that indicates the number of samples 

collected. 
 
2.3.2  "Sample Location" is a descriptive sample ID. 
 
2.3.3  Alternatively, if more space is needed to describe the sample location, or if the 

sample ID is not indicative of the sample location, the "Sample Number" column 
may be used for the sample ID, with the "Sample Location" providing a written 
description of the location. 
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2.3.4  All times should be noted in military format. 
 
2.3.5  "Size" is the size of sample jar submitted (e.g., 2 oz, 40 mL, 1 L, or V, meaning 

various). 
 
2.3.6  "G/P" indicates whether the sample jars are glass (G) or plastic (P). 
 
2.3.7  "Grab" or "Comp" indicates whether the sample is a composite or a grab sample.   
 Only one of these boxes should be checked for each sample. 
 
2.3.8  "No. of Containers"  indicates the total number of sample jars submitted for each 

sample. 
 
2.3.9  "Preservative" indicates the type of preservative used for the samples (e.g., HCl, 4°C, 

none, etc.). 
 
2.3.10  "Analyses" is the section where the sampler writes the types of analyses requested 

for each sample.  Use a separate line for every analysis.  If necessary, use two COC 
forms to list all the analyses.  Try to be specific  (i.e., for semivolatile organics write 
"Method 8270 SVOCs" not just "SVOCs"). 

 
2.3.11  "Comments" is the section where the sampler may make any notes to the laboratory 

regarding each sample.  For example, "Use as MS/MSD" or "Heavily 
Contaminated". 

 
2.4 The bottom section of the COC form is the custody chain, with dates and times of transfer 

indicated along with the appropriate signatures. 
 
2.4.1  The person preparing the COC is always the "relinquished by" signature, and the 

analytical laboratory is always the "received by" signature. 
 
2.4.2  Theoretically, all individuals handling the samples between collection and receipt  

the laboratory should sign the form. 
 
2.4.2.a   If a common carrier (e.g., United Parcel Service, Federal Express) is used 

for shipping, the carrier is not required to sign. 
 
2.4.2.b   If a common carrier is used, then the carrier and waybill number should be 

recorded under the "Method of Shipment" section. 
 
2.4.3  The bottom section of the COC form also includes a "Remarks" section.  Any 

comments about the samples, analysis, reporting needs, method of shipment, or any other 
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relevant topic may be recorded in this space. 
 
2.5 The COC form serves as a legal document to guarantee that samples were not mishandled 

uring shipment, and that they arrived at the laboratory within the time frame to start analysis. 
 
2.5.1  COC forms are often used during litigation, so it is very important that they are 

completed accurately and signed. 
 
2.6 Occasionally, a contract laboratory will provide their own COC form.  As long as there are 

spaces to record all the necessary information, this is an acceptable form of documentation. 
 
2.7 A copy of the COC form should remain with the sampling personnel while they are in the 

field.  When the field team returns to the office, they should relinquish the COC copy to the 
project manager.  Upon completion of the analysis, the laboratory should provide a complete 
set of COC forms with the final data package. 

 
2.8 Refer to the attached sample COC as a guide. 

 

META Environmental, Inc. SOP No. MET6022 
 Revision No. 3 
 June 2003 
 Page 3 of 4 



 

META Environmental, Inc. SOP No. MET6022 
 Revision No. 3 
 June 2003 
 Page 4 of 4 

"I hereby certify that I have read and understood the contents of this Standard Operating Procedure, 
and I am capable of and qualified to perform the tasks described herein" 
 
 
Print Name   Signature   Title    Date 
 
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________ 



 

 

 

 

 

 

 

 

ATTACHMENT 2 
QUALITY ASSURANCE PROJECT PLAN 



FINAL 
QUALITY ASSURANCE PROJECT PLAN 

PRE-DESIGN INVESTIGATION – OPERABLE UNIT 1 
FORMER MGP SITE 

DANSVILLE, NEW YORK 

Prepared for: 

New York State Electric & Gas Corporation 
Mr. John Ruspantini 

Kirkwood Industrial Park 
Binghamton, NY  13902 

 
 
 
 
 

Prepared by: 
 
 

Ish Inc. 
804 Salem Woods Drive, Suite 201B 

Raleigh, NC  27615 
 
 
 
 
 
 

September 2008 



 

Dansville PDI QAPP 
September 2008 

ii

STATEMENT OF PURPOSE 
 

Data generated for environmental purposes must be technically sound and supported by defined 

and verified limits of confidence.  This document specifies quality assurance and quality control 

procedures, to be applied to a Pre-design Investigation (PDI) at the former Dansville 

manufactured gas plant site, to ensure the generation of valid data.  It is the responsibility of all 

project-related personnel to perform and document the required procedures designated herein. 

Prior to conducting field activities, all personnel involved in work activities subject to this QAPP 

must provide verification that they have read and understand the relevant requirements of this 

document by signing below. 

Name (Print)     Signature    Date 

____________________   ____________________  __________ 

____________________   ____________________  __________ 

____________________   ____________________  __________ 

____________________   ____________________  __________ 

____________________   ____________________  __________ 

____________________   ____________________  __________ 

____________________   ____________________  __________ 

____________________   ____________________  __________ 

____________________   ____________________  __________ 
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1 
PROJECT DESCRIPTION 

This Quality Assurance Project Plan (QAPP) was prepared by Ish Inc. for New York State 

Electric & Gas Co. (NYSEG).  It covers the Quality Assurance (QA) and Quality Control (QC) 

operations to be implemented during sampling, shipping, storage, laboratory analysis, and data 

reduction of samples collected by Ish Inc. from the Dansville former manufactured gas plant 

(MGP) site (site).  This work is being performed by Ish Inc. for NYSEG in accordance with New 

York State Department of Environmental Conservation (NYSDEC) Order on Consent Index 

Number DO-0002-9309.  This QAAP provides guidance and specifications to assure that the 

resulting data are of known quality and meet the needs of the project goals.  The types, numbers 

and locations of environmental sampling to be performed are also described in the site specific 

Work Plan.  Field procedures for all environmental sampling activities are detailed in the FSP. 

1.1  BACKGROUND AND OBJECTIVES 
The following are the major objectives of the PDI investigation: 

1. Delineate the limits of the source materials as required to establish the location/alignment 

of the sheet pile or CB (cement bentonite) hydraulic barrier wall; 

2. Determine the volumes of the source materials;  

3. Obtain geotechnical data necessary to select wall installation materials and methods of 

construction, and to complete the design of the barrier wall; and 

4. To provide for preliminary waste characterization of the soil layers in the source area. 

1.2  SCOPE 
In order to accomplish these objectives, a plan for the collection and analysis of samples has 

been prepared. 
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Soil samples will be collected from both subsurface borings. The samples will be transported to 

the laboratory and analyzed.  Soil parameters such as color, texture, and grain size will be 

recorded in the field.  

The sample preservation, handling, and storage conditions are described in Sections 4, 5, and 6, 

while the analytical methods are described in Section 7. 

Upon completion of the chemical analysis, the resulting data will undergo review to ensure that 

the identification and quantitation of each element or compound was properly done.  After the 

review is completed, the results will be entered into a database and checked for proper data entry.  

The data will be used to generate tables and graphs for reporting purposes. 
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2 
PROJECT ORGANIZATION AND RESPONSIBILITIES 

All technical aspects of the performance of the study will be the responsibility of the Principal 

Investigator and Prime Contractor (Ish Inc.).  Figure 2.1 shows the project organization chart.  

The Project Director or Principal Investigator for Ish Inc. will be assisted by the Project 

Managers, who will manage field and laboratory work, the engineering design, and coordinate 

other tasks and other subcontractors.  It will be the responsibility of the Quality Assurance 

Officer (QAO) to assure that all operations and results meet the requirements of this QAPP.  The 

QAO will assist the Project Directors and Project Managers.  The daily activities of the project 

will be managed by the Project Managers. 

The responsibilities of the individuals associated with this quality assurance/quality control 

(QA/QC) program are described below. 

2.1  PROJECT DIRECTOR 
The Project Director (PD) must have superior technical expertise in the field of study and must 

have proven capabilities managing environmental investigations.  The Dr. Ishwar Murarka is 

responsible for developing the objectives of the work, for directing the work of others on the 

project team, for evaluating and interpreting the results, and for communicating the basis, 

objectives, and results of the work to interested parties. 

2.2  PROJECT MANAGER 
The Project Managers (PMs) have the overall responsibility for management of the field, 

engineering, and laboratory work.  The responsibilities of the PMs, Mr. Al Briggs and Mr. Peter 

De Clercq are to: 
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Figure 2-1 
Project Organization Chart 
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1. work with the client, Project Director, Field Team Leaders, and Quality Assurance 

Officer to develop a work plan that specifies the requirements of the project, the data 

quality objectives, the methods, the schedule, and the budget; 

2. directly formulate the work plan and implement work plan revisions; 

3. manage all aspects of project implementation; and  

4. generate progress reports and project reports. 

2.3  QUALITY ASSURANCE OFFICER 
The QAO is responsible for reviewing and advising on all aspects of methodology and QA/QC.  

The responsibilities of Mr. David Mauro, the QAO, are to: 

1. advise the PD, PM, and Laboratory Director(s) on methodology and QA/QC practices;  

2. discuss methods and QA/QC objectives with the PD and PM for each project;  

3. oversee all data validation efforts, and review all project reports prior to issue; 

4. prepare QA review reports for all data packages and advise corrective actions for 

nonconformances; 

5. monitor and review all laboratory procedures and activities to assure conformance with 

the Laboratory Quality Assurance Plan (LQAP), as well as this QAPP; 

6. oversee the development, writing, review, and maintenance of SOPs; and 

7. work with the PM and Laboratory Director to prepare project-specific QAPPs. 

2.4  FIELD TEAM LEADER 
The Field Team Leader is responsible for coordinating and directing the field sampling activities.  

The Field Team Leader will work closely with the PM and Laboratory Director(s) to assure that 

the samples are collected and handled properly, and that information flows smoothly among the 

project team.  The responsibilities of the Field Team Leader are to: 
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1. administer and supervise all sampling activities as presented in the Work Plan to ensure 

meeting project objectives on schedule; 

2. work with the PM, Laboratory Director(s), and QAO in planning and conducting project 

activities;  

3. generate and review work plans, QAPPs, progress reports, and field data prior to issue to 

the PM or QAO; and 

4. identify problem areas and institute corrective actions. 

2.5  LABORATORY MANAGER - OUTSIDE LABORATORIES 
The Outside Laboratory Manager is responsible for ensuring that the samples are analyzed for 

TCL VOCs, TCL SVOCs, TCLP VOCs, and various geotechnical parameters in accordance with 

the procedures described in the Work Plan, QAPP, and reference methods.  The following 

laboratories will be used for this work, as follows: 

Test America Buffalo will perform chemical analyses for TCL VOCs, TCL SVOCs and TCLP 

VOCs. 

JLT Laboratories, Inc. will perform the various geotechnical analyses, including USCS 

Classification, Moisture Content, Gradation, Hydrometer Analysis, Atterberg Limits, Standard 

Permeability, and Consolidated Undrained Triaxial Shear. 

2.6  SITE SAFETY OFFICER (SSO) 
The SSO is responsible for the implementation of the Health and Safety Plan (HASP).  The SSO 

may also act as the Field Team Leader or Field Team Member.  The responsibilities of SSO are 

to: 

1. to develop a HASP which conforms to all Federal and State health and safety regulations, 

and is designed to assure a safe working environment for all personnel; 

2. to implement the HASP and report to the Project Manager any problems with 

conformance to the plan; and 
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3. to make periodic inspections of field and laboratory activities to assure that all personnel 

are conforming to the requirements of the HASP, and to identify any potentially harmful 

conditions. 
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3 
DATA QUALITY OBJECTIVES 

3.1  INTRODUCTION 
The overall quality assurance objective for this project is to provide data of known quality.  This 

will be accomplished in two ways: 

1. field samples will be collected, handled, preserved, shipped, and stored using standard 

procedures which protect the representativeness of the samples, and 

2. appropriate laboratory quality control measure will be employed so that precision, 

accuracy, completeness, and comparability can be assessed and corrective actions taken, 

if needed. 

In general, a system of careful monitoring and documentation, along with the use of quality 

equipment and established procedures, will be used to assure high quality analytical results.  For 

example, the use of frequent blank analyses, instrument calibration, calibration checks, surrogate 

and matrix spikes, and replicate analyses will help monitor analytical method performance. 

3.2  OBJECTIVES 
The QC measures, frequencies, and objectives for all analytes determined by Test America (or 

another NYSDOH certified laboratory) will be as stated in EPA's Test Methods for Evaluating 

Solid Waste, Physical/Chemical Methods, SW-846, Third Edition, as appropriate for the 

particular analyte and matrix, and the deliverables will conform to Category B of the New York 

State Analytical Services Protocols. 

Sampling protocols and documentation, sample handling, and analytical procedures appropriate 

for meeting the project objectives are presented in this QAPP. 

The QA objectives for this project are to: 
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• generate accurate chemical data for VOCs, SVOCs, and metals, in soil and water 

samples from the site; 

• collect sufficient field QC samples to allow an assessment of the contribution to the 

variability in the data from field operations; 

• analyze sufficient laboratory QC samples to allow an assessment of the contribution 

to variability in the data from laboratory procedures; and 

• produce documented, consistent, and technically defensible results. 

3.3  LEVEL OF QA EFFORTS 
Every attempt will be made to have all the data generated be valid.  Test America will perform 

all of the method-specific QA/QC procedures required to produce quality data, as detailed in 

Exhibits E and I of the NYSDEC ASP guidelines in order to provide NYS ASP Category B 

deliverables. 

3.4  ACCURACY AND PRECISION 

3.4.1  Accuracy 
Accuracy is a measure of the degree of agreement between an analyzed value and the true or 

accepted reference value where it is known.  The accuracy of an analytical procedure is best 

determined by the analysis of a sample containing a known quantity of material and is expressed 

as the percent of the known quantity, which is recovered, or measured.  The recovery of a given 

analyte is dependent upon the sample matrix, method of analysis, and the specific compound 

being determined.  The concentration of the analyte relative to the detection limit of the 

analytical method is also a major factor in determining the accuracy of the measurement. 

Concentrations of analytes which are close to the detection limit are less accurate because they 

are affected by such factors as instrument “noise”.  Higher concentrations will not be as affected 

by instrument or other variable and thus will be more accurate.  
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Accuracy will be monitored through the analysis of appropriate QC samples.  Analytical 

accuracy will be monitored using recovery of analytes from surrogate spikes, matrix spikes, and 

independent check standards, and/or samples. 

3.4.2  Precision 
Precision is a measure of the mutual agreement among individual measurements of the same 

parameter under similar conditions.  Precision is a qualitative measurement of the variability of a 

group of measurements compared to their average value.  Precision can be expressed in terms of 

standard deviation, coefficient of standard deviation, range, or relative range. 

Precision will be monitored through the analysis of appropriate QC samples.  The precision of 

laboratory analysis will be evaluated using sample duplicates and matrix spike duplicates.   

3.5  COMPLETENESS 
Completeness is a measure of the amount of valid data obtained from the analytical measurement 

system, expressed as a percentage of the number of valid measurements that should have been or 

were planned to be collected.  Sufficient sample material will be collected to assure that samples 

can be reanalyzed as necessary.  In addition, precautions will be taken during the packing and 

shipping of samples to minimize the possibility of breakage.  However, realistically, some 

samples may be lost or results deemed questionable due to sample matrix effects or internal QC 

problems. The QC objective for completeness is generation of valid data for 100 percent of the 

analyses requested. 

3.6  REPRESENTATIVENESS 
Representativeness is a measure of how closely the measured results reflect the actual 

concentration or distribution of the chemicals in the sample.  Sampling will be performed in 

strict accordance with the sampling procedures defined in Section 4.0 of this QAPP and the work 

plan documents.  These sampling procedures were developed to preserve the representativeness 

of the collected samples.  In addition, all samples will be properly preserved, and stored prior to, 
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during, and after shipment to the laboratories.  Finally, samples will be prepared and analyzed 

within holding times so as to preserve the integrity of the samples. 

3.7  COMPARABILITY 
Comparability is a measure of how closely sample data generated by the primary laboratory and 

method compare to data generated by another laboratory or method.  Data comparability will be 

ensured by strict adherence to the analytical and QA/QC protocols defined in this QAPP. 

3.8  DEFINITION OF QC BLANK SAMPLE TYPES 

3.8.1  Field Equipment Blank 
A field equipment blank is a blank prepared from the distilled water sources used on-site.  One 

field water blank is required from each water source.  If distilled water is purchased for use, then 

a single blank is required for each brand of water purchased.  The field equipment blank is used 

as an indicator of problems with the distilled water used in equipment decontamination 

procedures. 

A field equipment blank is a composite rinsate of all of the sampling equipment that comes into 

contact with the sample during the sampling procedure.  It is an indicator of problems with the 

equipment decontamination procedures.  Field equipment blanks will be collected and analyzed 

at the rate of a minimum of one per every 20 samples collected. 

3.8.2  Trip Blank 
A Trip Blank will be prepared by the laboratory and will consist of 40 ml VOA vial containing 

deionized water which accompanies the other sample bottles into the field and back to the 

laboratory.  A trip blank is included with samples to be analyzed for VOCs or BTEX.  The trip 

blank will be analyzed for TCL volatile organic compounds or BTEX to assess any 

contamination introduced as a result of sampling and transport, and internal laboratory problems. 
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3.8.3  Laboratory Equipment Blank 
A laboratory equipment blank is a composite rinsate of all the laboratory sample preparation 

equipment that comes into direct contact with the sample.  This equipment includes:  weighing 

pans, culture tubes, scintillation vials, KD receivers, and extract vials.  If any contamination is 

found, then individual rinsates must be performed.  The laboratory equipment blank is an 

indicator of in-house contamination problems. 

3.8.4  Laboratory Method Blank 
A method blank or preparation is an aliquot of clean water or soil that has been prepared under 

the same conditions as the samples.  It is an indicator of problems with contaminants introduced 

during the sample preparation procedure. 

3.9  DEFINITION OF QC DUPLICATE TYPES 

3.9.1  Field Duplicate 
A field duplicate is a sample that is collected in duplicate in the field at the time of sampling.  

Two sample containers are filled, and they are logged in separately upon arrival at the laboratory.  

A field duplicate is considered a blind duplicate if the sample ID does not give any indication to 

the laboratory doing the analyses that the sample is a duplicate.  The frequency of collection of 

samples is one per every 20 field samples collected. 

3.9.2  Matrix Spike/Matrix Spike Duplicate (MS/MSD/MD) 
MS/MSD/MD samples (MSD for organics; MD for inorganics) will be collected at a frequency 

of one per every 20 field samples.  The reproducibility and homogeneity of the samples can be 

assessed by determining the RPD for both spike and non-spike compounds as described in 

Section 9.0.  The MS, MSD, MD samples should be site-specific, unless otherwise authorized by 

the Project Manager. 
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3.9.3  Laboratory Duplicate 
A laboratory duplicate is a duplicate that is prepared at the time of extraction.  A single sample 

jar has been received, but the laboratory prepares two separate aliquots of the sample for 

extraction and analysis. 
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4 
SAMPLING PROCEDURES 

4.1  INTRODUCTION 
Quality assurance (QA) practices associated with sampling activities are designed to ensure that 

samples are collected from documented locations, and that the samples collected are 

representative of the natural conditions at that location.  Also, if samples of a known type, such 

as from a particular geologic matrix, are desired, the QA program should ensure that those 

samples are collected. 

4.2  SAMPLING SCHEME 
The rationale for the selection of sampling locations is described in the Work Plan. 

4.3  SAMPLE COLLECTION 
Samples will be collected according to the methods described in the Work Plan.  Each sample 

will be assigned a unique field sample ID according to the following scheme: 

  DV-SD01 ( ) or WC01 or GB01 

Where: 
 DV    Dansville former MGP site 

SD01 Sequential number representing SD, source delineation 
boring (sampling depth interval, feet) 

 WC01    Sequential number of waste characterization boring 

 GB01    Sequential number of geotechnical boring 
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To maintain the integrity and representativeness of the field samples, standard operating 

procedures (SOPs) will be used for the field sampling.  The following SOPs can be found in 

Attachment 1 of the Field Sampling Plan: 

Table 4-1 
Standard Operating Procedures 

SOP No. Title 

MET6001 Decontamination of Field Equipment 

MET6006 Procedures for Subsurface Soil Sampling: Drilling 

MET6009 Procedures for Packing and Shipping Environmental Samples 

MET6022 Procedure for the Preparation of Chain-of-Custody (COC) Forms 

 

All sampling activities will be logged on field sampling sheets or in a field log book. 

4.4  EQUIPMENT DECONTAMINATION PROCEDURE 
Re-usable field equipment will be decontaminated prior to each use, following META Standard 

Operating Procedure (SOP) No. MET6001, with the addition of a nitric acid rinse for removal of 

trace inorganic compounds prior to the methanol rinse.  The effectiveness of decontamination 

activities will be monitored by the analysis of equipment rinsate blanks.  Equipment rinsate 

blanks will be collected daily by flushing distilled water over the reusable sampling equipment 

and collecting the liquid in appropriate QC-acceptable containers.  Equipment rinsate blanks will 

be delivered to Test America, and analyzed for the full list of analyses including VOCs, SVOCs, 

and metals. 

All waste water generate during decontamination activities will be containerized in DOT-

approved storage drums, pending characterization and subsequent disposal by NYSEG. 
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4.5  SAMPLE CONTAINERS 
All sample containers will be QC-acceptable, pre-cleaned glass containers with Teflon-lined lids. 

Table 4-2 lists the various chemical analyses to be utilized during the field program with 

associated containers, preservatives and holding times. 

Table 4-2 
Sample Containers, Preservation, and Holding Times 

Matrix Parameter Container Preservative Holding Time* 

Soil TCL VOCs 4 oz Septa Jar Cool 4 oC 14 days 

Soil TCL SVOCs 8 oz Jar Cool 4 oC 14 days 

Soil TCLP VOCs 8 oz Jar Cool 4 oC 14 days 

* - from day of collection 

4.6  SAMPLE PRESERVATION 
All samples will be preserved by immediately cooling them on ice to approximately 4 oC, and 

maintaining that temperature throughout the chain of custody process. 

4.7  SAMPLE SHIPMENT 
Samples shipped to the laboratories will be stored in a cooler at approximately 4 oC or less while 

awaiting transportation and during transportation.  All samples will be shipped via overnight 

carrier or delivered on the day of sampling to Test America or JLT Laboratories, Inc.  Samples 

will be packed carefully to ensure the integrity of the sampling containers during shipment.  A 

complete and accurate Chain of Custody (COC) will accompany the samples.  The Field Team 

Leader will be responsible for proper sample shipment and documentation. 
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5 
SAMPLE CUSTODY 

The purpose of the COC procedure is to document the transfer of custody for each sample from 

the time of collection throughout the analytical process to the time when the analytical results are 

completed and reported.  The Field Team Leader and Laboratory Manager(s) will jointly monitor 

the sample shipping, receipt, storage, and analysis process to ensure that proper COC has been 

followed and documented. 

The samples will be packed on ice in coolers, according to MET6009, and will be accompanied 

by a complete COC, prepared according to MET6022.  Samples that are shipped to Test America 

(and to JLT Laboratories, Inc.) will be logged and tracked according to their internal information 

management systems.  Test America’s procedures are described in the Test America Quality 

Assurance Manual (see Attachment 1). 

Copies of the Sample Receipt Records will be placed in the project file.  Samples will be stored 

in secure areas of the laboratories at approximately 4 oC. 
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6 
DOCUMENTATION 

Documentation of activities in the laboratory is a critically important aspect of the sample 

analysis process.  Each laboratory has a written and computerized system for documenting each 

step in the preparation and analysis of environmental samples. 

Attachment 1 includes the Quality Assurance Manual for Test America, which provides the 

procedures that they use to document the laboratory activities. 
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7 
ANALYTICAL PROCEDURES 

All analyses will be performed by Test America and JLT Laboratories, Inc. and are summarized 

in Table 7-1 below:  

Table 7-1 
Analytical Methodologies 

Parameter Method 

TCL VOCs EPA 8260 

TCL SVOCs EPA 8270 

TCLP VOCs EPA 1311/8260 

USCS Classification ASTM D-2487/2488 

Moisture Content ASTM D-2216 

Gradation ASTM D-422 

Hydrometer Analysis ASTM D-422 

Atterberg Limits ASTM D-4318 

Standard Permeability ASTM D-5084 

Consolidated Undrained Triaxial 

Shear (3 points each) ASTM D-4767 

 

In addition, Test America’s Quality Assurance Manual is attached to this document (see 

Attachment 1). 
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8 
DATA REDUCTION, VALIDATION AND REPORTING 

8.1  DATA REDUCTION 
Analysis results will be reduced to the concentration units specified in the analytical procedures 

using the equations provided in the analytical references cited in Section 7.  Blank correction will 

not be performed, but blank analysis results will be documented.  All calculations will be 

independently checked according to the procedures of the laboratory. 

8.2  DATA VALIDATION 
All data generated by the laboratory will be reviewed following the "Guidance for the 

Development of Data Usability Summary Reports", as documented by the NYSDEC Division of 

Environmental Remediation.  The review will include a check of the accuracy of log-in 

information, a transcription check, checks of initial, continuing, and QC check standard results, 

method and field blank results, spiked sample results, replicates, and other QC parameters, as 

well as checks of compound identifications and calculations.  The QAO will attempt to reconcile 

any QC problems with the laboratory prior to reporting.  If certain problems cannot be corrected, 

the data will be clearly flagged in any reports. 

8.3  DATA REPORTING 
All laboratory data generated by Test America will be reported to Ish Inc. in NYS ASP Category 

B deliverables format. 
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9 
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1 
INTRODUCTION 

This Health and Safety Plan (HASP) addresses the health and safety practices that will be 

employed by all site workers participating in the intrusive Pre-design Investigation (PDI) 

program at the New York State Electric & Gas Corporation, Dansville former manufactured gas 

plant (MGP) site (site) at 50 Ossian Road in Dansville, New York.  The HASP takes into account 

the specific hazards inherent to the Dansville former MGP Site and presents detailed procedures 

to be followed by Ish Inc and any subcontractors it may employ in order to prevent or, if 

necessary, respond to potential health and/or safety concerns.  All activities performed under this 

HASP will comply with OSHA regulations 29 CFR § 1910 and 1926, as amended.  This HASP 

will be made available, upon request, to any other contractor or subcontractor working on the 

site, in order to inform the party of any site characteristics or hazards. 

It is the responsibility of officers, supervisors, and all other employees in charge of company 

operations to see that work is carried out in a safe manner, and in accordance with safe operating 

practices and the instructions set forth in this manual.  It is also the responsibility of each 

employee to conform to the safe work methods contained in this manual. 

As outlined in 29 CFR § 1910.120, a preliminary assessment of health and safety risks, based on 

a historical review of the characteristics of the Dansville former MGP site was performed to aid 

in the selection of appropriate employee protection methods prior to site entry.  The plan will be 

updated if any further hazards are identified during the initial site entry or any additional 

information is obtained concerning the materials spilled or disposed of at this site and their 

associated health and safety risks.  For example, additional hazardous substance data sheets may 

need to be included as more data are gathered or appropriate engineering controls and personal 

protective equipment may be updated for the tasks to be performed. 

Included in this HASP are five general sections covering the Medical Surveillance Program, Site 

Safety Plan, Personal Protection and Monitoring, Work Zones and Decontamination, Training, 
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and Emergency Procedures.  The Site Safety Plan is written in a format such that it can be 

separated from this HASP and posted at the site for general use. 

When field work is performed for this PDI, a member of the Ish Inc. team will be designated as 

in-field Site Safety Supervisor for the scheduled work at the Dansville former MGP site.  When 

mentioned in the following plan, Site Safety Supervisor refers to this person or their designee. 
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2 
MEDICAL SURVEILLANCE PROGRAM 

Workers handling or participating in hazardous wastes operations can experience high levels of 

stress.  Their daily tasks may expose them to toxic chemicals, safety hazards, biologic hazards, 

physical hazards, and radiation.  They may develop heat stress while wearing personal protective 

equipment or working in extreme temperatures, or face life-threatening emergencies such as 

explosions and fires.  Therefore, a medical program (29 CFR § 1910.120) is essential to assess 

and monitor workers' health and fitness both prior to employment and during the course of work, 

to provide emergency and other treatment as needed, and to keep accurate records for future 

reference.  In addition, OSHA recommends a medical evaluation for employees required to wear 

a respirator (29 CFR § 1910.120). 

Prior to entry on site, all personnel shall provide to the Site Safety Supervisor evidence of 

participation in a medical surveillance program, a fit test record, and current certification of 

training in accordance with the requirements of 29 CFR § 1910.120. 

META Environmental, Inc. (META), an Ish Inc. team member, maintains continuous in-house 

medical surveillance programs designed specifically for field personnel engaged in work at sites 

where hazardous or toxic materials may be present.  META employs Mount Auburn Hospital for 

its occupational medical monitoring program.  Their address and phone number is: 

Mount Auburn Hospital 

Occupational Health Services 

777 Concord Avenue 

Cambridge, MA  02138 

617/354-0546 

Under Mount Auburn Hospital supervision, all field personnel undergo a complete physical 

examination, including a detailed medical and occupational history before they participate in any 
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field studies.  The medical program is maintained during their employment and upon the 

termination of employment with META.  The following tests are performed as part of the 

examination: 

• Complete blood workup, including screens for particular toxic substances anticipated 

at PCB and PCP sites; 

• Urine analysis screens for heavy metals and indicators of proper kidney and liver 

functions; 

• Pulmonary function tests; 

• Electrocardiogram (EKG); 

• Hearing and eye exam; 

• History and physical examination; and 

• Chest x-ray (2 views for initial test). 

Upon completion of these tests, the doctors certify whether personnel are fit for field work, in 

general, and fit to use all levels of respiratory protection, in particular. 

In the event that an Ish Inc. team member or any other member of the field team is exposed to 

some form of hazardous substance and/or shows symptoms of exposure, he/she must inform the 

Site Safety Supervisor who will arrange an examination for that employee.  In addition, each 

member of the field team is required to maintain a current personnel Medical Data Sheet (MDS) 

which will be held by the Site Safety Supervisor during all site activities.  The MDS will be 

filled out prior to the field activities and placed in a sealed envelope to maintain medical 

confidentially.  The MDS will only be accessed in the case of an emergency to alert emergency 

officials of any preexisting medical conditions. 
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3 
SITE SAFETY PLAN 

The plan presented in this section covers field investigation activities at the Dansville former 

MGP site and establishes policies and procedures to protect workers and the public from the 

potential hazards posed by investigation activities at the site.  In addition, the plan identifies 

measures to minimize accidents and injuries which may occur during normal daily activities or 

during adverse weather conditions. 

3.1  GENERAL INFORMATION 
 

• Utility Name:   New York State Electric & Gas Corporation 

• Site Name:    Dansville former MGP site 

• Date Prepared:   September 2008 

• Plan Prepared by:   Peter De Clercq 

• Scheduled Period of Plan Use: October 2008 through October 2010 

 

The site can be described as follows: 

1. Location and Access:  The Dansville former MGP site is located at Ossian Road on a T-

shaped piece of land bordered by Battle Street to the north and Ossian Road (N.Y.S. 

Route 36) to the south.  The site can be accessed from both Ossian Road and Battle 

Street. 

2. Existing Information for Site:  Detailed site information is presented in SRI Final Report 

completed by Ish Inc. in January 2006.  All of the above ground former MGP structures 

have been removed. 
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3. Site History/Status:  The site operated as a gas manufacturing plant between 1861 and 

1930.  The gas manufacturing process and the feed fuels were changed several times 

during the operational life of the plant.  Oil, coal and coke were used at various times 

during the plant’s operation as feed fuels.  Blue gas and later, carbureted water gas were 

manufactured at the plant.  Gas production generally increased during the operating life 

of the plant. The site is currently an active service center for NYSEG, with pole and 

transformer storage, as well as some office space. 

4. Facilities and Utilities on Site:  There is a service building in the central portion of the 

site.  Utilities on-site include a natural gas regulator, gas lines, electrical power lines, 

telephone lines, and water and sewer pipes. 

5. Buried Utilities:  All underground utilities will be cleared by notifying Dig Safely New 

York (formerly UFPO) to mark the locations of underground utilities on-site.  

6. Topography:  The topography of the site is generally flat, and much of the site is paved or 

covered with crushed gravel. 

7. Surrounding Population:  The Dansville former MGP Site is situated in a mostly 

residential, densely-populated area, which also has a few small businesses. 

8. Perimeter Control:  The site is a functioning service center used by NYSEG and a portion 

of the Site is surrounding by a chain link fence. 

9. Emergency Response Capabilities:  The site is easily accessible to emergency response 

groups. Nicholas H. Noyes Memorial Hospital has an emergency room and is located on 

Clara Barton Street, approximately 1 mile south of the site. 

3.2  AUTHORIZED SITE PERSONNEL AND THEIR RESPONSIBILITIES 
The following responsibilities have been assigned to the personnel indicated below: (Note:  One 

person may be responsible for more than one job function) 

Principal Investigator (Ish Inc.) Dr. Ishwar Murarka 

Field Investigation Project Manager Mr. Peter De Clercq 

Engineering and Design Project Manager Mr. Al Briggs 
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Site Safety Supervisor To be designated 

Record Keeper To be designated 

NYSEG Project Manager Mr. John Ruspantini 

 

All personnel arriving at or departing from the study area of the site will log in and out with the 

record keeper.  All activities on-site must be cleared through the project team leader or project 

manager (if on-site). 

3.3  CONTROL OF SITE ACCESS 
A portion of the site is secured by a chain link fence.  The site is still an operating service center, 

so vehicles and personnel will be coming and going on the site during the PDI field activities.  

The Field Team Leader will be responsible for controlling access to the work areas and 

contaminated zones on the site.  Work zone boundaries will be clearly defined for the different 

areas and unauthorized personnel will not be permitted entry.  Site workers will check in with the 

Site Safety Supervisor as necessary when they move on and off the work area.  Good 

housekeeping at and around the job site shall be practiced to avoid tripping, falling, or other 

hazards.  Equipment and materials which may have to be left on the job site shall be placed out 

of the way to eliminate hazards.  Please refer to the PDI work plan for figures of the site and the 

proposed investigation locations.  Work zones will be moved around the site as needed during 

the field activities associated with the project. 

3.4  HOURS OF ON-SITE ACTIVITIES 
Field team members are expected to be on the site at 07:00 or the time indicated by the field 

team leader, with work commencing shortly thereafter.  Work will continue through the sunlight 

hours of the day and will end prior to sunset.  Should NYSEG or the local community prefer 

alternative hours the field team can accommodate the request.  The Field Team Leader or a 

designee will remain on-site until after all have completed their decontamination work. 
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3.5  EXCAVATION AND STAKE-OUTS 
Before any excavation or other subsurface investigation is to begin, a utility stake-out shall be 

requested at least two, but not more than ten, working days in advance.  In addition to obtaining 

subsurface utility markings and clearance, the area will also be visually examined for overhead 

and other above grade utilities. 

All excavations greater than five feet in depth, which employees may be required to enter, shall 

be sloped, shored, sheeted, braced, or otherwise supported or shored in accordance to OSHA 

regulations subpart P of 29 CFR § 1926.  In addition, these excavations will conform to OSHA 

regulations subpart P of 29 CFR § 1926 and be certified by a "competent person" and/or a site 

engineer. Excavated or other material shall be effectively stored and retained at least two feet or 

more from the edge of the excavation.  Note:  Under no circumstances, will excavations be 

entered during the work at the Dansville Former MGP Site. 

When possible, all trenches or excavations will be backfilled the same working day.  When this 

is not possible, daily inspection of excavations shall be made by a competent person before work 

begins.  If evidence of possible cave-ins or slides is apparent, all work in the excavation shall 

cease until the necessary precautions have been taken to safeguard the employees. 

Additionally, all materials excavated from trenches will be placed at a minimum of 3 feet away 

from the trench so as to help prevent the collapse of the trench.  All trench observations will be 

made from a distance of several feet away from the narrow end wall of each trench.  Special care 

will be taken to maintain a safe distance from the excavation so as not to collapse the open 

trench. 

3.5.1  Ladders 
Any and all portable or fixed ladders shall comply with OSHA regulations as described in 

subpart X, 29 CFR § 1926, which requires specific training in the use of ladders.  Among the 

information described in these regulations are: 

• when a ladder is required; 
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• the qualifications of a site ladder; 

• the placement of a ladder; and 

• the retirement of a ladder. 

Included in the regulations is that a ladder must not be >25 feet from any one individual in a 

trench.  Also, a ladder or a step stair is needed in any area showing a height variance of 19 inches 

or greater.  The use of ladders is not anticipated for the Dansville PDI scope of work. 

3.6  COMMUNICATION PROCEDURES 
A cellular telephone will be available for use by Ish Inc. personnel and all on-site personnel for 

on-site emergency use. 

3.7  CONFINED SPACE ENTRY 
The field activity will not involve any confined space entry as defined by 29 CFR § 1910.146. 

3.8  FIELD OBJECTIVES 
This plan is written specifically to cover field activities for the PDI field program at the 

Dansville former MGP site.  The following tasks may be included in the field activities: 

• Excavation of test pits 

• advancement of direct-push soil borings, 

• drilling of soil borings, 

• collection of soil samples, and 

• sampling of wastewater/soil drums. 

Potentially contaminated materials associated with these activities will include site groundwater, 

soil and decontamination fluids. 
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3.9  EVALUATION OF POTENTIAL HAZARDS 

3.9.1  Hazardous Chemical Waste 
The major waste types that may be encountered at the Dansville former MGP site include free 

tars, oils, lampblack, soil contaminated with organics, contaminated water, purifier waste (spent 

iron oxide impregnated wood chips), and other mixed wastes produced as by-products of the 

MGP process.  In addition, chlorinated compounds from the upgradient former Pappas Cleaners 

may be encountered.  The primary hazards of each are identified in the Table 3-1. 

3.9.2  Electrical/Physical Hazards 
A main priority of the field team will be proper housekeeping to avoid trip and fall hazards.  In 

addition, hand and power tools may be used for various tasks and can present a variety of 

hazards, both from flying objects and electrocution.  All power sources with be equipped with a 

ground fault current interrupter (GFCI). 

In addition, overhead and underground power lines may be encountered during field activities 

using a drill rig.  Downed power lines are extremely hazardous and should be avoided.  If 

electric shock results from contact with a downed power line, the power line must be turned off 

before a rescuer approaches anyone who may be in contact with the wire.  If the victim is in a car 

with a power line fallen across it, tell them to stay in the car until the power can be shut off.  The 

only exception to this rule is when fire threatens the car.  In this case, tell the victim to jump out 

of the car without making contact with the car or wire. 

If you approach a victim and you feel a tingling sensation in your legs and lower body, stop.  

This sensation signals you are on energized ground and that an electrical current is entering 

through one foot, passing through your lower body and leaving through your other foot.  If this 

happens, raise a foot off the ground, turn around and hop to a safe place.  Prevent bystanders 

from entering the danger area. 
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Table 3-1 
Hazardous Chemical Waste Table 

Tar/Creosote Waste Form: 
X Gas X Liquid X Soil (adsorbed) X Sludge
 Corrosive Ignitable Radioactive X VolatileCharacteristic 
X Toxic Reactive X Other:  Carcinogenic 
 Drum X Pit (buried) Pond  Lagoon
 AST UST X Soils X GroundwaterSource 

X Debris X Other:  Piping
 

Purifier Waste Waste Form: 
 Gas Liquid X Soil (adsorbed)  Sludge
 Corrosive Ignitable Radioactive  VolatileCharacteristic 
X Toxic X Reactive X Other:
 Drum X Pit (buried) Pond  Lagoon
 AST UST X Soils X GroundwaterSource 

X Debris Other:
 

SVOCs Waste Form: 
 Gas X Liquid X Soil (adsorbed)  Sludge
 Corrosive Ignitable Radioactive  VolatileCharacteristic 
X Toxic Reactive X Other:  Carcinogenic 
 Drum X Pit (buried) Pond  Lagoon
 AST UST X Soils X GroundwaterSource 

X Debris Other:
 

VOCs Waste Form: 
X Gas X Liquid X Soil (adsorbed)  Sludge
 Corrosive X Ignitable Radioactive X VolatileCharacteristic 
X Toxic Reactive X Other:  Carcinogenic 
 Drum X Pit (buried) Pond  Lagoon
 AST UST X Soils X GroundwaterSource 

X Debris Other:
"X" = A characteristic or source that may be associated with the waste type at the Dansville site. 
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4 
PERSONAL PROTECTION AND MONITORING 

4.1  GENERAL 
Employees shall wear suitable clothing and proper protection in the performance of their jobs to 

afford protection against the environment and work hazards.  Proper protection consists of, but is 

not limited to, approved goggles, spectacles, face shields, helmets, gloves, ear protection, and 

respiratory or ventilation systems.  No employee shall be permitted to wear contact lenses where 

eye protection is required without a recommendation from a doctor and approval of the Site 

Safety Supervisor. 

4.1.1  Personal Protection Equipment (PPE - 29 CFR § 1910.132) 
In accordance with 29 CFR § 1910.132, protective equipment, including personal protective 

equipment for eyes, face, head, and extremities, protective clothing, respiratory devices, and 

protective shields and barriers, shall be provided, used, and maintained in a sanitary and reliable 

condition wherever it is necessary by reason of hazards of process or environment, chemical 

hazards, or mechanical irritants encountered in a manner capable of causing injury or impairment 

in the function of any part of the body through absorption, inhalation, or physical contact. 

4.1.2  Eye and Face Protection (29 CFR § 1910.133) 
Protective eye and face equipment shall be required where there is a reasonable probability of 

injury that can be prevented by such equipment.  In such cases, employers shall make 

conveniently available a type of protector suitable for work to be performed, and employees shall 

use such protectors.  No unprotected person shall knowingly be subjected to a hazardous 

environmental condition.  Suitable eye protectors shall be provided where machines or moving 

parts present the hazard of flying objects, glare, liquids, metal filings, gases or vapors, or a 

combination of these hazards. 
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Each affected employee shall use eye protection that provides side protection when there is a 

hazard from flying objects.  Detachable side protectors (e.g. clip-on, or slide-on side shields) 

meeting the pertinent requirements of this section are acceptable. 

4.1.3  Head Protection (29 CFR § 1910.135) 
Each affected employee shall wear protective helmets when working in areas where there is a 

potential for injury to the head from falling objects.  Protective helmets shall comply with the 

American National Standard for Personnel Protection Requirements (ANSI), ANSI Z89.1. 

4.1.4  Hand Protection (29 CFR § 1910.138) 
Employers shall select and require employees to use appropriate hand protection when 

employees' hands are exposed to hazards such as those from the skin absorption of harmful 

substances, severe cuts or lacerations, severe abrasions, punctures, chemical burns, thermal 

burns, and harmful temperature extremes. 

4.1.5  Foot Protection (29 CFR § 1910.136) 
Each affected employee shall wear protective footwear when working in areas where there is a 

danger of foot injuries due to falling or rolling objects, or objects piercing the sole, and where the 

employee's feet may be exposed to electrical hazards.  Protective footwear shall comply with 

ANSI Z41. 

Metal toe guards should be worn when using or in the area of heavy equipment.  Sneakers or 

open-toed shoes shall not be worn on any job site or any area where the employee is exposed to a 

potential foot injury. 

4.1.6  Hearing Protection (29 CFR § 1910.95) 
Per OSHA regulations (29 CFR § 1926.101), hearing protection shall be provided to personnel 

working in areas of high decibel noise.  Hearing protection shall be worn by employees working 

in high noise areas with an intensity of 85 dBA (decibel average for 8 hours) or greater.  If one 
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needs to raise their voice to be heard by someone less than two (2) feet away, they should wear 

hearing protection. 

4.1.7  Respiratory Protection (29 CFR § 1910.134) 
In the control of those occupational diseases caused by breathing air contaminated with harmful 

dust, fogs, fumes, mists, gases, smokes, sprays, or vapors, the primary objective shall be to 

prevent atmospheric contamination.  This shall be accomplished as much as feasible by 

acceptable engineering control measures.  When effective engineering controls are not feasible, 

or while they are being instituted, appropriate respirators shall be used pursuant to OSHA 

requirements. 

Air-purifying respirators have limited use at hazardous waste sites and can be used only when 

the ambient atmosphere contains sufficient oxygen (≥19.5%) (29 CFR § 1910.134 (b)).  Also, for 

the respirator cartridge to be effective, the types of air contaminants have to be identified, and 

concentrations measured to determine if the cartridge can remove the contaminants. 

4.1.8  Electrical Protective Equipment (29 CFR § 1910.137) 
Insulating blankets, matting, covers, line hose, gloves, and sleeves made of rubber shall meet 

OSHA requirements.  Employees shall wear a minimum of class 2 gloves and dielectric heel 

hard over boots (pass 20,000 volt dielectric test).  Electrical protective equipment is not 

expected to be required at the Dansville former MGP Site. 

4.2  LEVELS OF PROTECTION FOR SPECIFIC SITE ACTIVITIES 
Table 4-1 stipulates protective equipment that will be required for different tasks during the 

work.  Table 4-2 indicates the specific protective equipment for each level of protection. 
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Table 4-1 
Levels of Protection for Possible Site Activities 
 

Site Activity Health Risk Level of Protection Backup Level of 
Protection 

Test Pit Excavations Low Modified D C 

Boring/Well Drilling Low Modified D C 

Groundwater Sampling Low Modified D C 

Drum Sampling Low Modified D C 

Soil Sampling Low Modified D C 

 

Table 4-2 
Details of Levels of Protection 
 

Level C* Modified Level D* 

Full face respirator or half face respirator with 
safety glasses, depending on site conditions 
(with appropriate filters) 

Safety glasses or chemical splash goggles 

TyvekTM suit or other chemical resistant 
clothing 

TyvekTM suit or other chemical resistant 
clothing (optional) 

Hard hats Hard hats 

Steel-toe boots Steel-toe boots 

Sound protectors (optional) Sound protectors (optional) 

Disposable, nitrile or latex inner gloves Disposable, nitrile or latex inner gloves 

Chemical resistant outer gloves Leather or chemical resistant outer gloves 
(optional) 

Two-way radio (worn outside protective 
clothing) (optional) 

Two-way radio (worn outside protective 
clothing) (optional) 

*Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities 
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4.3  AIR MONITORING 
This HASP is designed for a field program which requires a level of protection not to surpass 

Level C for personal protection.  Based upon previous MGP site investigations, it is unlikely that 

levels of protection other than Level D will be necessary.  However, field team members will be 

prepared to use Level C protection should the situation warrant.  If protection beyond Level C is 

needed, the field team will suspend activities until the proper protective equipment is acquired 

and the HASP is updated.  The Site Safety Supervisor may increase or decrease the requirements 

of a level of protection as he/she deems fit based on sound safety principles and prevailing 

conditions.  The basis for decreasing the protection standards established herein shall be recorded 

in the daily logbook prior to use of a decreased level of protection. 

4.3.1  Action Levels 
To make a conservative assessment of when different levels of respiratory protection are needed 

during the field work, it will be assumed that the organic vapors detected by the air monitoring 

instruments consists of the most toxic volatile compounds expected to be found on the site.  

Preliminary evaluation of the risks expected at the site indicates that the most toxic volatile 

compounds that are probably present are VOCs (particularly BTEX).  Based on data published 

by OSHA, ACGIH, and NIOSH, along with contractor knowledge of site contaminants, the 

levels of personal protection shown in Table 4-3 will be employed when the given concentrations 

of organic vapor are detected in the breathing zone 

Odors or dusts derived from site contaminants may cause nausea in some workers, although the 

contaminants are at low levels, well below the safety limits as previously defined.  In such cases, 

workers may use respirators or dust masks to mitigate the impact of nuisance odors or dusts.  In 

addition, dust masks may be worn when airborne dust is originating from uncontaminated 

sources (e.g., clean backfill).  Note that, when practical, work areas should be positioned upwind 

of organic vapor and dust sources to reduce the potential for worker exposure. 
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Table 4-3 
Air Monitoring Action Levels 

 

Instrument Reading Level of Respiratory 
Protection/Action 

FID/PID Background – 1 ppm in Breathing 
Zone Level D 

FID/PID 
> 1 ppm in Breathing Zone (15 minute 
average), confirm with Benzene 
detector tube 

Level C 

FID/PID 1-25 ppm (confirmed absence of 
Benzene) Level D 

FID/PID >25 and <500 ppm above background 
in Breathing Zone (15 minute average) Level C 

FID/PID > 500 ppm above background (15 
minute average) 

Level B, Institute Vapor 
Suppression Measures 

CGI/O2 meter > 10% LEL, borehole Proceed with Caution 

CGI/O2 meter > 20% LEL, borehole Stop work, allow to vent 

CGI/O2 meter > 5% LEL, in Breathing Zone  Limit activities to those which 
do not generate sparks 

CGI/O2 meter > 20% LEL, in Breathing Zone  Stop work, allow to vent 

CGI/O2 meter < 19.5% O2, in Breathing Zone Level B 

CGI/O2 meter > 23.5% O2, borehole surrounding area 
or borehole 

Stop work and evacuate the 
work area. Eliminate all 
ignition sources. Purge 
borehole if necessary.  
Identify source of oxygen 

Dust meter < 0.2 mg/m3, (15 minute average) Level D 

Dust meter 0.2 – 5/m3, C (15 minute average) or 
1.5 x above background 

Instrument dust suppression 
measures 

Dust meter > 5 mg/m3 (15 minute average) Level B 
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Level D protection should be used when the atmosphere contains no known hazard and work 

functions preclude splashes, immersion, or the potential for unexpected inhalation of or contact 

with hazardous levels of any chemicals. 

Level C protection should be used when the atmospheric contaminants, liquid splashes, or other 

direct contact will not adversely affect or be absorbed through any exposed skin.  Also, the types 

of air contaminants must be identified, concentrations measured, and an air-purifying respirator 

must be available that can remove the contaminants within the requirements set for air-purifying 

respirators. 

Combinations of personal protection equipment other than those described for Level A, B, C, 

and D protection may be more appropriate and may be used to provide the proper level of 

protection. 

The Site Safety Supervisor will keep close track of the work schedules listed in the work plan in 

order to be sure that all workers entering the site have had their safety briefing and that the 

amount of safety equipment kept on-site is sufficient for all workers and observers present at any 

time.  Each field team member is responsible for his/her own respirator. 

4.3.2  Air Monitoring Protocols 

4.3.2.1  Onsite Monitoring 
The following monitoring instruments will be available for use during field operations, as 

necessary: 

• Photoionization Detector (PID), Thermo 580B with a 10.6eV lamp, or equivalent 

• Colorimetric detector tube for Benzene;  

• Miniram dust meter, MIE model PDM-3 (or equivalent), and 

• Combustible Gas Indicator (CGI)/Oxygen (O2) meter, MSA 361 (or equivalent). 
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Organic vapor concentrations shall be measured using the PID during the sampling and drilling 

activities.  During drilling operations, organic vapor concentrations shall be measured 

continuously; during other activities, readings shall be taken at least once every 15 minutes.  

Organic vapor concentrations shall be measured upwind of the work site to determine 

background concentrations at least twice per day, (once in the morning and once in the 

afternoon).  Measurements will be monitored from the breathing zone (4 to 5 feet above ground 

level) at worker locations for determining the actual safety conditions and whether there is a 

need to change a higher level of safety (or whether the level of safety can be lowered).  The Field 

Team Leader will interpret monitoring results using professional judgment. 

Colorimetric detector tubes shall be used to determine the potential presence of benzene when 

action levels have been exceeded. 

A dust meter shall be used to measure airborne particulate matter during intrusive activities.  

Monitoring will be continuous and readings will be averaged over a 15 minute period for 

comparison with action levels. 

A CGI/O2 meter shall be used to monitor for combustible gases and oxygen content in the 

boreholes and surrounding areas and elsewhere as necessary. 

Guidelines have been established by the National Institute for Occupational Safety and Health 

(NIOSH) concerning the action levels for work in a potentially explosive environment.  These 

guidelines are as follows: 

10% LEL – Limit activities to those which can not generate sparks. 

20% LEL – Cease all activities in order to allow time for the combustible gases to vent. 

4.3.2.1.1  Air Monitoring Equipment Calibration and Maintenance 
All air monitoring equipment will be maintained and calibrated in accordance with the 

manufacturer’s instructions. 
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All monitoring instruments must be calibrated and maintained periodically.  The limitations and 

possible sources of errors for each instrument must be understood by the operator.  It is 

important that the operator ensures that the instrument responds properly to the substances it was 

designed to monitor.  The specific instructions for calibration and maintenance provided for each 

instrument should be followed. 

4.3.2.2  Community Air Monitoring Plan (CAMP) 
Real-time air monitoring for volatile compounds at the perimeter of the exclusion zone will be 

conducted.  If particulate becomes a concern at the site, possibly as a result of drilling activities 

or wind erosion of soils, this community plan will be modified accordingly.  Contaminants on-

site are not anticipated to pose a problem as particulates because of the anticipated high moisture 

content of the soil during field activities.  The following procedures will be implemented during 

field activities, as appropriate. 

Volatile organic compounds will be monitored at the downwind perimeter of the exclusion zone 

on a continuous basis.  If total organic vapor levels exceed 5 ppm above background, drilling 

activities will be halted and monitoring continued under the provisions of the Vapor Emission 

Response Plan.  All readings must be recorded and made available for State (NYSDEC & 

NYSDOH) personnel to review.  

Particulates will become a concern if visible dust emissions occur from site investigation 

activities or wind erosion.  When particulates become a concern, the following protocol will be 

followed.  Particulates will be continuously monitored downwind of the exclusion zone with a 

portable real-time PM-10 particulate monitor that will have an alarm set at 150 mg/m3.  If 

downwind particulate levels integrated over a 15 minute period exceed 150 mg/m3, then 

particulate levels upwind of the exclusion zone will be measured.  If the downwind particulate 

level is more than two and one half times greater than the upwind particulate level, then drilling 

activities will be stopped and corrective action taken.  All readings will be recorded and available 

for State (NYDEC and NYDSOH) personnel to review.  These action levels can be modified if 

particulates are better characterized and identified. 
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4.3.2.2.1  Vapor Emmision Response Plan 
If the ambient air concentration of organic vapors exceeds 5 ppm above background levels at the 

perimeter of the exclusion zone, drilling activities will cease and monitoring will be continued.  

If the organic vapor level decreases below 5 ppm (above background), drilling activities may 

resume.  If the organic levels are greater then 5 ppm, but less then 25 ppm over background at 

the perimeter of the work area, activities may resume provided: 

• The organic vapor level 200 feet downwind of the exclusion zone or half the distance 

to the nearest residence or commercial structure, whichever is less but no less than 20 

feet, is below 5 ppm over background, and 

• The 15 minute average VOC concentrations remain below 5 ppm above background. 

If the organic vapor level is above 25 ppm over background at the perimeter of the exclusion 

zone, work activities will halt and odor control contingencies will be implemented. When work 

shutdown occurs, downwind air monitoring as directed by the Field Team Leader will be 

implemented to ensure that the vapor emissions do not impact the nearest residential or 

commercial structure. 

If organic vapor levels greater than 5 ppm over background are identified 200 feet downwind 

from the investigation, or half the distance to the nearest residence or commercial property line, 

whichever is less, all work must cease. Following cessation of work activities and 

implementation of odor control contingencies, if organic vapor levels persist above background 

200 feet downwind of the exclusion zone or half the distance to the nearest residential or 

commercial property from the exclusion zone, then the air quality must be monitored within 20 

feet of the perimeter of the nearest residential/commercial structure (the “20 foot zone”). 

If organic vapor levels approach 5 ppm above background within the “20 foot zone” for a period 

of more than 30 minutes, or if organic vapor levels greater than 10 ppm above background are 

measured for any time period within the “20 foot zone”, then the following steps will be taken: 

• The local police authorities will be immediately contacted by the Field Team Leader and 

advised of the situation. 
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• Frequent air monitoring will be conducted at 30 minute intervals within the “20 foot 

zone”.  If several successive readings below action levels area measured, air monitoring 

may be modified by the Field Team Leader. 

• All emergency contacts will go into effect, as appropriate. 
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5 
WORK ZONES AND DECONTAMINATION 

5.1  SITE WORK ZONES 
To reduce the spread of hazardous materials by workers from the contaminated areas to the 

cleaner areas, work zones will be delineated at the site.  The flow of personnel between the zones 

will be controlled.  The establishment of the work zones will help ensure that: personnel are 

properly protected against the hazards present where they are working, work activities and 

contamination are confined to the appropriate areas, and personnel can be located and evacuated 

in an emergency. 

5.1.1  Exclusion Zone 
The Exclusion zone will be established at the site for all drilling activities; unprotected onlookers 

should be located 50 feet upwind of drilling or soil sampling activities.  In the event that volatile 

organics are detected in the breathing zone above action levels as discussed in Section 3, all 

personnel within the Exclusion zone must don Level C protection.  Exclusion zones will also be 

established during any activity when Level C protection is established as a result of conditions 

discussed in Section 3. 

All personnel within the exclusion zone will be required to use the specified level of protection.  

No eating, drinking or smoking will be allowed in the exclusion or decontamination zones. 

5.1.2  Decontamination Zone 
If appropriate, a Decontamination zone will be established between the exclusion zone and the 

support zone, and will include the personnel and equipment necessary for decontamination of 

equipment and personnel (discussed below).  Personnel and equipment in the exclusion zone 

must pass through the zone before entering the Support zone.  This zone should always be 

located upwind of the exclusion zone. 
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5.1.3  Support Zone 
The Support zone will include the remaining areas of the job site.  Break areas, operational 

direction and support facilities (to include supplies, equipment storage and maintenance areas) 

will be located in this area.  No equipment or personnel will be permitted to enter the Support 

zone from the exclusion zone without passing through the personnel or equipment 

decontamination station.  Eating, smoking, and drinking will be allowed only in this area. 

5.2  DECONTAMINATION PROCEDURES 
Decontamination areas will be established for the following activities: 

• Equipment decontamination 

• Personnel decontamination 

5.2.1  Large Equipment, Drill Rig and Backhoe Decontamination Pad 
All equipment used in intrusive work, including backhoe, drilling rig, augers, and bits will be 

cleaned with high pressure hot water and scrubbed with a wire brush to remove dirt, grease, and 

oil before beginning field work and before leaving the project site upon completion of the last 

sampling activity. 

A decontamination pad will be constructed of high density polyethylene sheeting on a prepared 

surface sloped to a sump.  The sump must also be lined and of sufficient volume to contain at 

least 20 gallons of decon water.  The size of the pad will accommodate the drill rig without 

tearing of the plastic sheet.  The sides of the pad will be bermed to contain decon water.  Upon 

completion of all field activities, the decontamination pad will be properly decommissioned by 

removing all liquid from the sheeting, including the sump area, and allowing area to dry. The 

sheeting will then be folded and placed in the waste container. The earthen material or wood 

timbers used to construct the containment berm will be inspected to ascertain if the material has 

come in contact with decon liquids during use.  If they have, the materials will be disposed in the 

waste container for subsequent disposal at an appropriate facility.  If the materials have not been 

in contact with decon liquids, they may be reused. 
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5.2.2  Small Equipment Decontamination Station 
An equipment decontamination station will be established in the decontamination area where 

small sampling equipment (split spoons, spatulas, bowls) will be cleaned and checked before 

they are used.  The decontamination station will be equipped with water for washing, detergent, 

spray bottles of methanol and distilled water, and brushes for scrubbing.  Once cleaned, the 

equipment will be transferred to a "clean" carrying tray or wrapped in aluminum foil. 

The following is a specific equipment decontamination procedure to be used by site workers 

wearing protective clothing and equipment from Level D through Level C. 

1. knock, scrape, or wipe off excess soil 

2. pre-rinse with tap water 

3. wash with non-phosphate detergent and tap water 

4. rinse with tap water 

5. rinse with methanol 

6. rinse with distilled water 

7. rinse with 10% nitric acid 

8. rinse with distilled water 

9. air dry on a clean surface and wrap in foil. 

5.2.3  Personnel Decontamination Station 
A personnel decontamination station will be set up in the decontamination area, the 

contamination reduction zone (CRZ), to provide an area for workers to clean and remove their 

protective clothing (e.g., boots and gloves) and other equipment, such as respirators.  It will be 

equipped with basins of water, detergent, and other decontamination fluids.  Once personnel 

have gone through decontamination at this station and taken off their protective gear, they will be 

able to leave the site and proceed to the field office where they will wash any areas potentially 

exposed to contaminants. 

The following is a specific personnel decontamination procedure to be used by site workers 

wearing protective clothing and equipment from Level D through Level C. 

1. equipment drop 
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2. outer boot and glove wash and rinse, tape removal, and drop (wash with non-foaming 
detergent, rinse with fresh water spray (29 CFR § 1910.141), methanol, then fresh water 
spray) 

3. respirator wash, rinse, and drop (use same wash and rinse sequence as in Step 2 with a 
soft-bristle brush and a sponge) 

4. hard hat and goggle removal (use same wash as in Step 2) 

5. TyvekTM (or appropriate personal protective clothing) suit removal 

6. remove inner gloves 

7. wash potentially exposed skin (use water and soap at indoor sink) 

 All items that cannot be decontaminated will be disposed of properly. 

5.2.4  Decontamination Equipment Checklist 
The following is a list of decontamination equipment which should be kept on-site: 

Item Quantity 

Alconox detergent concentrate ~ 10 oz., dry 

Hand pump sprayers 5 

Long-handle, soft bristle brushes 3 

Cleanser for respirators several packages 

Plastic bags 1 box 

Methanol 4 liters 

Paper towels 4 rolls 

Distilled water ~3 gallons 
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6 
TRAINING 

Formal health and safety training and specific on-site training are essential aspects of any 

program designed to protect those working in areas suspected of containing hazardous or 

potentially hazardous materials.  The following subsections address both formal health and 

safety training requirements and a specific on-site training program. 

6.1  HEALTH AND SAFETY TRAINING 
All of the Ish Inc. field personnel have attended 40-hour health and safety training course (29 

CFR § 1910.120) in which they were taught the potential hazards of site work, how to minimize 

exposure, and how to initiate response actions.  The Ish Inc. personnel that participate in the field 

program will be up-to-date on their health and safety training. 

The training course consists of classroom instruction, field demonstration, use of respirators, use 

of appropriate protective clothing, written tests, and field tests.  The major topics covered in this 

course are: 

• Identification of hazardous substances 

• Properties of hazardous substances 

• Routes of exposure 

• Toxicity of different substances, and their individual and synergistic effects 

• Practical considerations in health and safety management 

• Physical properties of chemicals 

• References for threshold limit values (TLV), lower explosion limits (LEL), toxicity 
data, cross references 

• Technical assistance organization 

• Air monitoring and survey instruments 

• Site entry and egress procedures 

• Heat stress monitoring 
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• Levels of personnel protection 

• Controlling access of work zones and other contaminated areas 

• Personnel decontamination 

• Equipment decontamination 

• Site/area safety planning 

 

Everyone attending the course is fit tested for his/her personal respirator and is trained in using a 

self-contained breathing apparatus and a Level A suit.  The course also emphasizes the 

importance and procedures of decontamination. 

6.2  FIRST AID AND CPR TRAINING 
One or more of the field team members shall be trained in first aid fundamentals including 

cardiopulmonary resuscitation.  All injury response procedures shall conform to OSHA 

regulation 29 CFR § 1926.950(e). 

6.3  ON-SITE TRAINING PROGRAM 
After the field office has been set-up at the Dansville former MGP site, but before any field 

activities begin, the Ish Inc. Site Safety Supervisor (or designee) will conduct an on-site training 

meeting for all personnel and observers who will be involved in the site investigation.  This 

program will cover specific practices and potential problems inherent to the site.  No person will 

be allowed to work at the site unless he/she has attended this training meeting.  During the 

training program, the site HASP will be reviewed and copies made available to all those 

attending.  Copies will be kept in the field vehicle throughout the investigation.  The major 

components of the on-site training include a review of: 

1. suspected chemical hazards, their form (e.g. vapor, gas, liquid), and the warning signs of 
their presence; 

2. potential hazards posed by drilling, well installation, and sampling operations; 

3. potential hazards of conducting operations in the presence of underground and overhead 
utilities; 

4. operational procedures: 
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• control of site activities 

• control of site access and perimeter 

• zones of hazard 

• levels of protection 

• detection equipment 

• decontamination procedures 

5. emergency procedures: 

• first aid 

• emergency communications' procedures, and responsible parties 

• location of emergency equipment 

• local response groups and their phone numbers 

• evacuation procedures 

 

In addition, all personnel must fit test their respirators prior to commencing work at the site and 

confirm in writing that they have read the entire site HASP. 

Any new personnel who join the field investigation team later in the study are required to attend 

a similar health and safety briefing before they may participate in any aspect of the field 

program. 

Site-specific rules and regulations will be emphasized during the on-site safety meeting.  The 

following rules will also be posted in conspicuous areas around the site, if available: 

1. No smoking, drinking, or eating is permitted within restricted (contaminated) zones. 

2. Personnel, clothing, and equipment in contact with contaminated soils, fuel, or other 
contamination materials within the restricted area must go through full decontamination 
before moving into a "clean" area. 

3. The Site Safety Supervisor has full authority over start-up and shutdown of operations 
from a safety perspective.  He/she will determine whether conditions are too extreme for 
work and he/she will establish the working hours at the site. 

 

Additional meetings will be held if necessitated by changing site conditions, new operational 

procedures, or the entry of new personnel unfamiliar with important daily safety topics.  A 
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record will be kept of safety meeting dates and topics discussed.  A sample record is provided as 

Attachment F. 
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7 
EMERGENCY PROCEDURES 

This section establishes procedures and provides necessary information should an emergency 

occur during site field activities.  Since emergencies happen unexpectedly and quickly and 

require an immediate response, contingency planning and advanced training of staff are essential.  

Specific elements of emergency support procedures which are addressed in the following 

subsections include:  communications, local emergency support units, preparations for medical 

emergencies, and first aid for injuries incurred on-site. 

7.1  COMMUNICATIONS 
A mobile telephone will be available on-site for the field team and subcontractor use.  It will be 

located in the rental van, "command post" that will be parked directly outside the study area. 

If the field team divides into two or more groups within the study area, a series of two-way 

radios will be available on-site to maintain verbal communication.  Should verbal 

communication methods breakdown or are hindered by required safety measures, i.e., respirators, 

standard hand signals will be used to communicate within the study area.  The standard hand 

signals include: 

Standard Hand Signals 

One or two hands on top of head I’m all right 

Thumbs up I understand, OK 

Thumbs down No, negative 

Grip partners wrist or both hands around wrist Leave area immediately 

Waving hands over head Come over here, quickly 

Hand gripping throat Can’t breathe 
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7.2  LOCAL EMERGENCY SUPPORT UNITS 
In order to be able to deal with any emergency that might occur during the site investigation, the 

following information has been obtained and will be posted prominently by the mobile phone: 

911 Center          911 

Local emergency medical team: 

     Fire Department, including ambulance service   585/335-3113 

Nearest emergency room:       585/335-6001 

Nicholas H. Noyes Memorial Hospital 

Dansville, NY 

Police Department (Village of Dansville):     585/335-3113 

Fire Department        585/335-3113 

Utility Contact:  John Ruspantini (NYSEG)    607/762-8787 

Utility Emergencies:  DigSafely New York (UFPO)   800/962-7962 

NYSDEC Spill Hotline       800/457-7362 

National Information Centers: 

Chemtrec        800/424-9300 

National Response Center      800/424-8802 

National Poison Control Center     800/492-2414 

7.3  PREPARATION FOR MEDICAL EMERGENCIES 
In the event of an accident, personnel from the hospital emergency room will be informed of the 

events and actions leading up to the incident, as well as being given any pertinent site related 

Material Safety Data Sheets.  This information will assure the proper treatment needed to handle 

cases of overexposure to any of the contaminants or hazardous materials found or used at the 

site.  These chemicals are described in detail in the appended Material Safety Data Sheets (see 

Attachment A).  Instructions for finding the Emergency Room will be posted conspicuously in 

the site vehicle.  Figure 6-1 shows the location of the Hospital with respect to the site. 
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Figure 7-1 
Route to Local Medical Facility Nicholas H. Noyes Memorial Hospital 

Emergency Room Located at 111 Clara Barton Street, Dansville NY 14437 
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Before field work on the site commences, all personnel who will be working there or observing 

the operations will complete a medical data sheet to include the following information: 

• Name, address, and home telephone number 

• Age, height, weight 

• Name of person to be notified in the case of an emergency 

• All prescription and non-prescription medications currently being used 

• Allergies 

• Particular sensitivities 

• Use of contact lenses or eyeglasses 

• Short medical history including list of previous illnesses 

• Name of personal physician and telephone number 

 

These data sheets will be filled out by each employee during his/her initial site safety training 

meeting and before he/she performs any work on-site.  Medical Data Sheets will be filed in the 

field vehicle, and maintained by the Site Safety Supervisor or his/her designee (see Attachment 

B for a sample medical data sheet). 

If a team member becomes exposed to or suffers from a symptom of exposure to site materials 

and is taken to the hospital, a copy of his/her medical data sheet will be presented to the 

attending physician. 

7.4  FIRST AID FOR INJURIES INCURRED DURING FIELD WORK 
All injuries, no matter how slight, will be reported to the Site Safety Supervisor immediately.  

An accident report (Attachment C) will be completed for every accident by the Site Safety 

Supervisor.  The following first-aid equipment will be available at the site office/command post: 

• First aid kit 

• Emergency eye wash 

During the site safety briefing, project personnel will be informed of the location of the first aid 

station that will be set up at the command post. 
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When possible, site workers will refrain from administering first aid for serious injury or illness 

and wait for the arrival of professional paramedics at the site to take the appropriate action.  

Unless they are in immediate danger, injured persons will not be moved until paramedics can 

attend to them.  Some injuries, such as severe cuts and lacerations or burns, may require 

immediate treatment.  At least one Ish Inc. employee having training in first aid and CPR will be 

on-site at all times during the investigation.  He/she may be called upon to respond to such 

injuries.  Ish Inc. personnel will closely follow any first aid instructions given by doctors or 

paramedics before an emergency medical unit arrives at the site, or before the injured person is 

transported to the hospital. 

7.4.1  First Aid Equipment List 
The first aid kit(s) kept at the site will consist of a weatherproof container with individual sealed 

packages of each type of item listed below: 

• Gauze roller bandages 1" and 2" 

• Gauze compressed bandages, 4" 

• Adhesive tape, 1" 

• Bandages, 1" 

• Butterfly bandages 

• Triangular bandages, 40" 

• Ampules of ammonia inhalants 

• Burn dressing and sterilized towels 

• Surgical scissors 

• Eye dressing 

• Emergency eye wash 

• First Aid Cream 

• Tourniquet 

• Alcohol 

• Hydrogen peroxide 
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7.4.2  Portable Fire Extinguishers (29 CFR § 1910.157) 
Portable ABC rated fire extinguisher(s) and sorbent pads will be located near a drill rig or other 

heavy equipment during on-site activities.  Fire extinguisher(s) will be properly maintained and 

tagged. 

An emergency at any site, such as a fire or chemical release, might require that some 

appropriately trained site workers direct traffic on or near the site.  Reflective vests, flares, traffic 

cones (or equivalent), and flashlights may be used for traffic control on-site. 

7.5  COLD AND HEAT RELATED EMERGENCIES 

7.5.1  Frostbite 
Frostbite occurs when temperatures drop below freezing.  Tissue is damaged in two ways:  (1) 

actual tissue freezing, which results in the formation of ice crystals between the tissue cells, and 

(2) the obstruction of blood supply to the tissues. 

Signs and Symptoms 

Superficial: 

• Skin color is white or grayish yellow. 

• Pain may occur early and later subside. 

• Affected part may feel only very cold and numb.  There may be a tingling, stinging, 
or aching sensation. 

• Skin surface will feel hard or crusty and underlying tissue soft when depressed gently 
and firmly. 

Deep: 

• Affected part feels hard, solid, and cannot be depressed. 

• Blisters appear in 12 to 36 hours. 

• Affected part is cold with pale, waxy skin. 

• A painfully cold part suddenly stops hurting. 

First Aid 

• All frostbite injuries follow the same first aid treatment. 

• Do not attempt to rewarm if a medical facility is nearby or there is a chance that 
refreezing may occur. 
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• Remove any clothing or items that could impair blood circulation. 

• Put the frostbitten part(s) in warm (not hot) water (102-106 oF). 

• Do not use water greater than 106 oF. 

• Do not break any blisters. 

• Do not rub the part. 

• Do not walk on frostbitten toes, especially after rewarming. 

• Do not allow the thawed part to refreeze. 

• Do not rewarm with anything other than water, otherwise you can not control the 
temperature and may burn the victim. 

7.5.2  Heat Cramps 
Heat cramps are painful muscle spasms in the arms or legs.  They may occur when an excessive 

amount of body fluid is lost through sweating. 

Signs and Symptoms 

• Severe cramping, usually affecting arms or legs. 

• Abdominal cramping. 

• Skin:  normal temperature, but heavy perspiration. 

First Aid 

• Move victim to a cool place. 

• Rest the cramping muscle. 

• Give the victim a lot of cold water or sports drink. 

• Do not massage the muscle. 

7.5.3  Heat Exhaustion 
Heat exhaustion results from either excessive perspiration or the inadequate replacement of water 

lost by sweating. 
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Signs and Symptoms 

• Heavy sweating. 

• Weakness. 

• Fast pulse. 

• Normal body temperature. 

• Moist clammy skin. 

• Headache, dizziness, vomiting, and nausea. 

First Aid 

• Move victim to a cool place. 

• Elevate legs 8 - 12 inches. 

• Cool the victim with cold packs or wet towels. 

• Give the victim cold water if they are conscious. 

• If no improvement in 30 minutes, seek medical attention. 

7.5.4  Heat Stroke 
Heat stroke happens when the body is subjected to more heat than it can handle. 

Signs and Symptoms 

• Dry or wet hot (>104 oF) skin. 

• Confused, lethargy, or unconsciousness. 

• Rapid breathing and pulse. 

First Aid 

• Check the A, B, C's (Airways open, Breathing, and Circulation). 

• Move victim to a cool place, remove heavy clothing. 

• Elevate head and shoulders. 

• Cool the victim. 

• Seek medical attention immediately. 

7.5.5  Burns 
First Aid 

First Degree 

• Apply cold water until pain stops (10-30 mins.) and dry sterile dressing. 
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Second Degree 

• Proceed as first degree. 

• Do not break blisters or remove tissue. 

• Do not use antiseptic preparation or ointment. 

• Seek medical attention. 

Third Degree 

• Check the A, B, C's (Airways open, Breathing and Circulation). 

• Treat for shock. 

• Elevate arms or legs to reduce swelling. 

• Do not apply cold or ice, conserve heat to prevent hypothermia. 

• Do not open any blisters. 

• Apply sterile dressing. 

• Do not remove melted/burned clothing. 

• Seek medical attention immediately. 

7.5.6  Chemical Burns 
A chemical burn causes tissue damage and continues to cause damage until it is inactivated by 

the tissue, is neutralized, or is diluted with water. 

First Aid 

• Wash with copious amounts of water (acids, alkalis, caustic agents). 

• Remove any contaminated clothing. 

• Do not apply water under any type of pressure (pressure drives the chemicals deeper) 
apply water for up to 1 or more hours. 

• Brush off dry chemicals before applying water. 

• Flush eyes for ≥ 15 minutes with low pressure water. 

• Do not attempt to neutralize a chemical, (it may create damaging heat). 

• Seek medical attention immediately. 
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7.5.7  Electrical Burns 
High voltage electrical currents padding through the body may disrupt the normal heart rhythm, 

cause cardiac arrest, burns, and other injuries. 

In case of an electrical burn, immediately contact emergency medical services.  Then, check for 

multiple burn sites and cover the burns with a loose, dry, sterile dressing, and bandage.  In 

addition, provide care for shock.  Never touch a person in contact with live current unless 

properly protected. 

First Aid 

• Check the A, B, C's (Airways open, Breathing and Circulation). 

• Treat for shock. 

• Treat as heat burn. 

• Seek medical attention immediately. 

7.5.8  Shock 
Shock refers to circulatory system failure, which occurs when oxygenated blood and nutrients 

are not provided in sufficient amounts for every body part. 

Signs and Symptoms 

• Rapid breathing and pulse. 

• Pail or bluish skin, nails, and lips. 

• Heavy sweating. 

• Loss of consciousness in severe shock. 

• Dilated pupils. 

• Thirst. 

• Cool and wet (clammy) skin. 

• Nausea and vomiting. 

First Aid 

• Care for life threatening injuries. 

• Keep victim on their back (unless stroke or head injury with no spinal injury). 

• Unconscious, semiconscious and vomiting victims lie on their side. 
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• Elevate legs 8 - 12 inches. 

• Prevent loss of body heat with blankets. 

• Do not give the victim food or drink, if driving a long distance they may suck on a 
wet cloth or towel. 

• Seek medical attention. 

7.6  RECORD OF INJURIES INCURRED ON-SITE 

7.6.1  Occupational Injuries and Illnesses Form (OSHA 300) 
All occupational injuries and illnesses that are required to be recorded under the Occupational 

Safety and Health Act (OSHA) will be registered on OSHA Form 300 (Attachment D).  

Occupational injuries and illnesses will be recorded by the Site Safety Supervisor within 48 

hours of occurrence as required by statute. 

7.6.2  Employer's First Report of Injury 
An "Employer's First Report of Injury" form (Attachment E) will be completed by the Site 

Safety Supervisor for each accident involving a worker injured at the site.  Follow-up procedures 

will include investigation of each accident or potential accident by the Site Safety Supervisor to 

assure that no similar accidents occur. 

7.7  EMERGENCY SITE EVACUATION PROCEDURES 
In order to mobilize the manpower resources and equipment necessary to cope with a fire or 

other emergency, a clear chain of authority has been established.  The Site Safety Supervisor will 

take charge of all emergency response activities and dictate the procedures that will be followed 

for the duration of the emergency.  The Site Safety Supervisor will report immediately to the 

scene of the emergency, assess the seriousness of the situation, and direct whatever efforts are 

necessary until the emergency response units arrive.  At his direction, the Site Safety Supervisor 

also may order the closure of the site for an indefinite period. 

All project personnel will be instructed on proper emergency response procedures and locations 

of emergency telephone numbers during the initial site safety meeting.  If an emergency occurs, 
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including but not limited to, fire, explosion, or significant release of toxic gas into the 

atmosphere, an air horn (or vehicle horn) will be sounded on the site by any of the field team 

members.  The horn will be sounded continuously for approximately 15 seconds, signaling that 

immediate evacuation of all personnel is necessary due to some immediate or impending danger.  

All heavy equipment will be shut down and all personnel will evacuate the work areas and 

assemble at the site entrance, where the Site Safety Supervisor will give further instructions on 

what to do during the emergency.  The field team member, who has been designated as the 

emergency communications officer at the site safety briefing, will attend the site telephone from 

the time the alarm sounds until the emergency has ended, as determined by the Site Safety 

Supervisor. 

If a fire or toxic-gas release occurs, the Site Safety Supervisor will determine whether it is 

upwind of the site office/command post and whether fire/smoke or the gas poses a danger to the 

health and safety of those assembling at the site vehicle.  If so, those assembled at the site vehicle 

will immediately report to a predetermined alternative meeting location.  Incoming visitors will 

not be allowed to enter the site after the alarm has been sounded.  Visitors and observers present 

in the emergency area will be instructed to leave immediately.  A project team member (visitor 

evacuation officer) will be responsible for guiding visitors from the site. 

After sounding the alarm and initiating emergency response procedures, the Site Safety 

Supervisor will check and verify that access roads are unobstructed.  If traffic control is 

necessary, a field team member designated at the site safety meeting will take over these duties 

until local police and fire fighters arrive.  Appropriate reflective warning vests will be worn by 

personnel involved with traffic control.  The Site Safety Supervisor will remain at the site to 

provide any assistance requested by emergency-response squads as they arrive to deal with the 

situation. 

The Site Safety Supervisor will have the authority to restrict access to the site or area until he/she 

deems it safe.  He/she will authorize any changes in the site safety practices necessary to deal 

with the existing emergency or to prevent further emergencies.  Field team members have been 

assigned safety responsibilities as follows: 
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Title Field Team Member Responsibilities 

Site Safety Supervisor To be designated Overall responsibility for site 
safety and emergency response 

Emergency Communications 
Officer To be designated Attend site telephone 

Visitor Evacuation Officer To be designated 
Guide visitors to/from work site 

Access and security control 
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8 
SIGNATURES OF FIELD TEAM MEMBERS AND 

OBSERVERS 

All field team members and site visitors will sign the form below verifying that they have 

completely read the HASP and agree to adhere to its guidelines.  Failure to comply with this 

HASP may lead to dismissal from the site. 

Name Signature 
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MATERIAL SAFETY DATA SHEETS 

 



I Material Safetv Data Sheets Collection: 

I Issued: 7/91 

Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(5 18) 377-8854 

Section 1. Material Identification 
Coal Tar Creosote (molecular formula varies with purity) Description: Three main derivations: by distillation of coal 
tar produced by high-temperature carbonization of bituminous coal; by mixing strained naphthalene oil, wash oil, and 
strained or light anthracene oil; as a by-product of conventional coal coking. It typically contains up to 160 chemicals, 
mainly aromatic compounds such as phenol, pyrol and pyridine. Used mainly as a wood preservative for railroad ties, 
poles, fence posts, marine pilings, and other lumber for outdoor use; as a water-proofing agent, fuel oil constituent, 
frothing agent for mineral separation, hop defoliant, and lubricant for die molds; in manufacturing chemicals; and in 
medicine as an antiseptic, disinfectant, antipyretic, astringent, germicide, and st ptic. J Other Designations: CAS No. 8001-58-9, Awpa,@ brick oil, Caswell No. 225, coal tar oil, creosote, creosote oil, 
creosotum, cresylic creosote, heavy oil, liquid pitch oil, naphthalene oil, Preserv-o-sate,@ Sakresote,@ tar oil, wash oil. 
Manufacturer: Contact your supplier or distributor. Consult latest Chenlical Week Buyers' Guide'73) for a suppliers list. 
Cautions: Flammable, liquid coal tar creosote is toxic by inhalation, ingestion, and skin contact. The IARC and NTP 
classify it as a human carcinogen. 

" " 

Sheet No. 757 
Coal Tar Creosote 

* Skin absomtion can occur with phenol, a maior component of coal tar creosote 

Section 2. ~neredients and 0ccuDitional ~xposure~ imi t s  

34 
R 1 NFPA 

K 2 
* Skin 
absorption 

HMiS 
H 2 
F 2 
R 0 
PPGt 
t Sec. 8 

Coal tar creosote, ca 100% 

1990 OSHA PEL 1990-91 ACGIH TLV 1985-86 Toxicity Data? 
8-hr TWA: 0.2 mg/m3* TWA: 0.2 mg/m3* Rat, oral, LD ,: 725 mgkg; toxic effects not yet reviewed 

Dog, oral, ~d : 600 m a g ;  toxic effects not yet reviewed 
1987 IDLH Level 1990 NIOSH REL Rat, TD,: 52,216 m a g  administered during 91 days prior to mating 
700 mg/m3 0.1 mg/m3 (cyclohexane extractable produces reproductive effects on fallopian tubes and ovaries 

portion) Mouse, skin, TD,: 99 g k g  produces tumors in skin and appendages 

* As coal tar   itch volatiles. 
t See NIOSH, RTECS (GF8615000), for additional mutation, reproductive, tumorigenic, and other toxicity data. 

Section 3. Physical Data 
Boiling Point: 38lVto 752 "F (194 to 400 "C) Molecular Weight: Varies with purity 
Distillation Range: 446 to 554 "F (230 to 290 "C) DensityISpecific Gravity: 1.07 to 1.08 at 68 T (20 T) 
Heat of Combustion: -12.500 Btdlb Water Solubilitv: Slightlv soluble " " d  

Heat of Vaporization: 107 Btdlb 
Appearance and Odor: Pure coal tar creosote is colorless, but the industrial product is a yellow to black oily liquid with an aromatic smoky 
smell and a burning caustic taste. 

Section 4. Fire and Explosion Data 
Flash Point: 165.2 T (74 T), CC 
Extinguishing Media: For small fires, use dry chemical, carbon dioxide (CO,), or regular foam. For large fires, use fog or regular foam. Since 
water is least effective, use it as an extinguishing agent only when the preferred measures are unavailable. However, use water spray to cool fire- 
exposed containers. 
Unusual Fire or Explosion Hazards: Vapors may travel to an ignition source and flash back. Containers may explode in heat of fire. Coal tar 
creosote presents a vapor explosion hazard indoors, outdoors, and in sewers. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in pressure-demand or positive-pressure mode. Also, wear full protective clothing. Stay away from ends of tanks. For massive fire in 
cargo area, use monitor nozzles or unmanned hose holders; if impossible, withdraw from area and let fire bum. Immediately leave area if you hear 
a rising sound from venting safety device or notice any fire-caused tank discoloration. Isolate area for 112 mile in all directions if fire involves 
tank, rail car or tank truck. Be aware of runoff from fire control methods. Do not release to sewers or waterways. Fully decontaminate or properly 
dispose of personal protective clothing. 

Section 5. Reactivity Data 
Stability/Polymerization: Coal tar creosote is stable at room temperature in closed containers under normal storage and handling conditions. 
Hazardous polymerization cannot occur. 
Chemical Incompatibilities: Creosote oil mixed with chlorosulfonic acid in a closed container causes an increase in temperature and pressure. 
Conditions to Avoid: Avoid excessive heat and contact with chlorosulfonic acid. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of coal tar creosote can produce oxides of carbon and thick, black, 
acrid smoke. 

Copyright O 1991 Gen~um Publishing Corporation. 
Any commercial use or reproduction without the publisher's permrssion is prohibited 
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Section 6. Health Hazard Data 
Carcinogenicity: In 1990 reports, the IARC, NTP, and OSHA list coal tar creosote as a carcinogen. 
Summary of Risks: Coal tar creosote is toxic by inhalation, ingestion, and skin contact. It contains a variety of hydrocarbons such as hen01 and 
polycyclic aromatic hydrocarbons such as benzo[a]pyrene, benzanthracene, and phenol derivatives. The range of toxicity depends on t e exposure 
concentration, amount, and duration. Effects may include initation, bums, and several forms of cancer. 

K 
Medical Conditions Aggravated by Long-Term Exposure: Chronic respiratory or skin diseases. 
Target Organs: Eyes, skin, bladder, kidneys, and respiratory system. 
Primary Entry Routes: Inhalation, ingestion, and skin contact. 
Acute Effects: Skin contact may cause irritation, burning, itching, redness, pigment changes, dermatitis (a rash of redness and small bumps), or 
bums. Photosensitization (worsening of rash with exposure to sunlight) may occur. Inhalation may be irritating to the respiratory tract. Eye 
contact may cause conjunctivitis (inflammation of the eye's lining), keratitis (corneal inflammation), or corneal bums with scarring. Ingestion may 
result in nausea, vomiting, abdominal pain, rapid pulse, respiratory distress, and shock. Systemic absorption by any route (including skin 
absorption) may cause trouble breathing, thready (continuous or drawn out) pulse, dizziness, headache, nausea, vomiting, salivation, and 
convulsions. Exposure to large doses (particularly by ingestion) may be fatal. 
Chronic Effects: Dermatitis, skin cancer, and lung cancer. 
FIRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Do not let victim rub eyes or keep them tightly closed. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Wash affected area with soap and flooding amounts of water for at least 15 min. For reddened or 
blistered skin, consult a physician. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person drink 1 to 2 glasses of 
milk or water. Do not induce vomiting! 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Cresol may be detected in urine. 

I Section 7. Soill. Leak. and Disoosal Procedures 
SpilVLeak: Notify safet personnel. Isolate hazard area, deny entry, and stay upwind of spills. Shut off all ignition sources-no flares, smoking, or 
flames in hazard area. cleanup personnel should protect against vapor inhalation and skin or eye contact. If possible with no risk, stop leak. Water 
spray may be used to reduce vapor but it may not prevent ignition in closed spaces. For small spills, take up with earth, sand, vermiculite, or other 
absorbent, noncombustible material and place in suitable containers for later disposal. For large spills, dike far ahead of liquid spill for later 
disposal. Follow applicable OSHA regulations (29 CFR 1910.120). 
Environmental Degradation: Coal tar creosote is fouling to shoreline. Ecotoxicity values are: TL, , goldfish (Carassius auratus), 3.51 ppm124 hr 
(60:40) mixture of creosote and coal thr; LD , bob white quail (Colinus virginianus), 1,260 p p d 8  days (60:40) mixture of creosote and coal tar. 
Disposal: Contact your supplier or a license~contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Material No. U051 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 1 lb (0.454 kg) [* per RCRA, Sec. 30011 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed (as coal tar pitch volatiles) as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Section 8. Special Protection Data 
~ o ~ ~ l e s : W e a r  protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Since 
contact lens use in industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if 
necessary, wear a NIOSH-approved respirator. For emergency or nonroutine o erations (cleaning spills, reactor vessels, or storage tanks), wear an 
SCBA. Warning! Air-purzfying respirators do notprotect workers in oxygen-Jficient armospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent all skin contact. Applying a layer of petroleum jelly or lanolin castor oil 
ointment to the face reduces vapor contact and penetration through skin. Frequent change of protective garments is an additional protective 
measure. 
Ventilation: Provide general and local exhaust ventilation systems equipped with high-efficiency particulate filters to maintain airbome concen- 
trations below the OSHA PEL (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by 
controlling it at its source.(t03) 
Safety Stations: Make available in the work area emergency eyewash stations, safetylquick-drench.showers, and washing facilities. 
Contaminated Equipment: Take particular care to avoid any contamination of drains or ventilation ducts. Remove this material from your shoes 
and equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet. or a~vlving cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Avoid physical damage to containers. Store in a cool, dry, well-ventilated area. Store coal tar creosote as close to area of 
use as possible to minimize transporting distance. 
Engineering Controls: Use engineering controls to keep airbome concentrations below the OSHA PEL. Institute a respiratory protection 
program that includes regular training, maintenance, inspection, and evaluation. Always perform synthesis and purification procedures under a 
vertical ventilation hood and make regular operational safety checks. Label doors to rooms where coal tar creos0te.i~ produced, used, or stored as 
containing a carcinogen. Locate emergency equipment at well-marked and clearly identified stations in case emergency escape is necessary. 
Other Precautions: Preplaccment and periodic medical examinations of exposed workers emphasizing respiratory, skin, liver, and kidney 
disorders, including comprehensive work and medical history, physical examination, CXR, PFTs, urinalysis, LFT, and sputum cytology as the 
attending physician considers appropriate. Educate workers about coal tar creosote's carcinogenicity and proper handling procedures to avoid 
exvosure. 
Other Comments: Caution is in order when handling or sawing old creosote-treated lumber since it retains a considerable portion of creosote for 
up to 25 to 30 years. 
Trans ortation Data (49 CFR 172.101) 
DOT {himine Name: Creosote 

I DOT ~ a & d  ?lass: Flammable liquid 
ID No.: UN1136 
DOT Label: Flammable liauid - - -  

- 1  - 

MSDS Collection References: 26.73, 100, 101, 103, 124, 126, 127, 132, 133, 136, 138, 139, 140, 142, 143, 146, 148, 153, 159 
Prepared by: M Gannon, BA; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: Mark Upfal, MD, MPH; Edited by: JR.Stuart, MS 154 

Copyright O 199 1 by Genium Publishing Corporation. Any commercial use or reproduction without the publisher's permission is prohibited. Judgments as to the suitability of information herein for the purchaser's purposes 
are necessarily the purchaser's responsibility. Although reasonable cale has been taken in the preparation of such information, Genium Publishing corporation extends no wal~anties, makes no representations, and assumes 
no Iesponsibility as to the accuracy or suitability of such information for application lo the purchaser's intended purpose or for consequences of its use. 



I Material Safety Data Sheets Collection: 

I Issued: 5/82 Revision: A, 8/90 

Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

I Secti~n~,l.,,,,, Material Identification . . . . . . . . . . . - - -. . . - . . . . . . . - . . . . . . . . . . . . . . . . -. . . . . . . . - 32 1 

- - 

Sheet No. 491 
Coal Dust, Bituminous 

Bituminous Coal Dust Description: Formed naturally from fossilized plants, coal consists of amorphous carbon with R 1 Genium 
various organic and some inorganic compounds. These compounds form conjugated polyaromatic, polyunsaturated, and I 2-4 
polysaturated .ng structures with heterocycles containing oxygen, nitrogen, and sulfur. C,02"80,0N2 has been suggested 

@ as a coal molecule. The chief members of the coal family are anthracite (the hardest), bituminous, and lignite (the softest). - 
Bituminous coal includes coal between lignites and anthracites with fixed carbon (<86%), volatile matter (>14%), calorific 
value (>10,500 Btuflb). Dust or particulate matter <75 pm (through 200-mesh screen) and dispersable in air is of primary HMIS 
interest. The source of bituminous coal is through mining, handling, and pulverizing processes with coal. Used in H 2 
producing coke, coal gas, water gas, and coal tar compounds; and in manufacturing fertilizers, synthetic rubber, food dyes. F 2 
insecticides, and disinfectants. R 1 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guide(73) for a suppliers list. PPG* 

* q6.r R ---. - 
Cautions: Excessive inhalation of bituminous coal dust can cause coalworkers' pneumoconiosis (CWP or "black lung"). This material 
is flammable when exposed to heat or flame. 

Bituminous coal 
Approximate analyses of some air-dried bituminous coals:* 
Source % Moisture % Volatiles % Fixed Carbon % Ash: 
West Virginia 1.8 20.4 72.4 5.4 
Pennsylvania 1.2 34.5 58.4 5.9 
Illinois 8.4 35.0 48.2 8.4 
Wyoming 11.0 38.6 40.2 10.2 

1989 OSHA PELS 1989-90 ACGIH TLV 1985-86 Toxicity Data? 
8-hr TWA: 2 mg/m3 (respirable TLV-TWA: 2 mg/m3 (respirable Rat, inhalation, TCLo: 6600 pg/m3 administered in intermittent 
quartz fraction with 4 %  SiO,) dust fraction with >5% SiO,) 6-hr doses for 86 weeks proved an equivocal tumorigenic agent 

8-hr TWA: 0.1 mg/m3 (respirable affecting the blood (lymphoma including Hodgkin's disease) 
quartz fraction with >5% SiO,) 1988 NIOSH REL 

None established 

I * Bituminous coals also contain trace metals, sulfur (0.4 to 3.5%), and nitrogen (0.9 to IS%), depending on source and type. 
'i See NIOSH, RTECS (GF828 1000), for additional tumorigenic data. 

- -. -" - - -  I Section 3;Physical Data I I Specific Gravity: 1.3 to 1.6 Vapor Pressure at 25 "C: Negligible I I Volatiles at 25 "C: Negligible Water SoIubility: Negligible I 
I Appearance and Odor: Black powder; little or no odor. I - -  -- --"- -- I Section 4. Fire and Explosion Data 

- - 

I Flash Point: None reported Autoignition Temperature:* >I114 "F (601.6 "C) (cloud) I LEL: >0.05 oz./ft3t I UEL: None reported I 
I - 1 >392 "F (200 "C) (laver) I I I 

Extinguishing Media: Nitrogen, carbon dioxide, steam, water, or ammonium biphosphate powder. A water spray can be used to cautiously wet 
down coal dust to help prevent ignition. 
Unusual Fire or Explosion Hazards: It is a fire hazard when exposed to heat or flame. Airborne coal dust is an explosion hazard. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and full protective gear. Avoid creating dusty conditions. 

I * A pile of 2- to 7 -pn  Pittsburgh coal dust heated in air at 336 "F (169 "C) can reach autoignition temperature in one hour. 
f The smallest 20% of particulate determines ignition characteristics. Approximately 1 oz./ft3 (1000 mglliter) gives maximurn flame energy and is the most I 

I destructive concentration. A 10- to 50-mJ soark is needed at 0 to 5% moisture. resoectivelv. to initiate combustion in <ZOO-mesh dust. I 

I Section 5. Reactivity Data 
Stability/Polymeri~ation: Coal Just 1s fa~rly stablc at 25 "C, but can rcact slowly w~th oxygcn dt room tcmpcraturc Hcat dccelcrates thc proccss. 

I Piles of coal dust may retain heat and a slow heat buildup could lead to spontaneous ignition. Humid air accelerates this ignition of dry coal. 
Chemical Incompatibilities: This material is incompatible with strong oxidizing agents, especially when heated. 
?onditions to Avoid: Heating coal releases combustibles by devolatization and pyrolysis. 
.lazardous Products of Decomposition: Thermal oxidative decomposition of coal dust can include oxides of carbon, nitrogen and sulfur, 

I partially oxidized hydrocarbons, soot, and fly ash. 

I I 
Copyright O 1990 Genium Publishing Corporalion. 
Any commercial use or reproduction without the publisher's permission is prohibited. 
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.. 

Galth ~ a z a f i u a t a - -  . -- - - 
- 

Carcinoeenicitv: The NTP. IARC. and OSHA do not list biruniinous coal dust as a carcinogen. 
~ u ~ m a ; ~  of ~ i s k s :  ~oalworkers' pneumoconiosis is the occupational disease caused by pr;longed retention of abnormal amounts of dusts in the 
lungs. It can occur after years of excessive exposure to respirable coal dust in coal mining, handling, and processing. Since anthracite and hard 
coal dusts in the respirable size range have greater mass, the risk of developing pneumoconiosis diminishes as one proceeds from anthracite (harf 

I 
coal) to lignite (soft coal). Respirable quartz particulate can be simultaneously present with the coal, especially in the mine. The amount of free , 
silica in the dust produced in coal-getting operations seldom exceeds 10% by weight and is usually less than 5%. In general, coal dust is de osited 
in the lungs like quartz, but requires over 10 times as much for adverse effects. There are two forms of coalworken' pneumoconiosis: simpre and 
complicated (progressive massive fibrosis). Simple pneumoconiosis results from inhalation and retention of excessive airborne dust. Reticulin 
fibers form, but little collagen is generated. Complicated pneumoconiosis develops in lungs already affected by simple pneumoconiosis. Masses 
of fibrous tissue appear and gradually enlarge in the lung, and may eventually distort pulmonary architecture. In advanced cases, blood vessel 
obliteration in lungs may cause heart failure. In many cases, coalworkers' pneumoconiosis does not progress beyond the simple stage. 
Medical Conditions Aggravated by Long-Term Exposure: Any individual with a chronic pulmonary disorder should protect against exposure 
to bituminous coal dust. Pulmonary function could ultimately be diminished. 
Target Organs: Lungs. 
Primary Entry Routes: Inhalation. 
Acute Effects: Symptoms of inhalation of excessive amounts of coal dust include coughing, wheezing, and shortness of breath. 
Chronic Effects: Chronic bronchitis and emphysema are reported to result from excessive coal dust inhalation. Individuals having rheumatoid 
arthritis in conjunction with simple coalworkers' pneumoconiosis may have rapidly developing lung damage (Caplan's Syndrome). 
FIRST AID 
~ ~ e i :  ~ e n t l ~  lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Cons:~lt a physician immediately. 
Skin: Quickl) remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a 

hysician. W: sh affected area with soap and water. 
fnhalation: Rrmove exposed person to fresh air and support breathing with artificial respiration. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person drink 1 to 2 glasses of 
water, then induce repeated vomiting. 
After first aid, get appropriate in-plant, paramedic, o r  community medical support. 
Physician's Note: There is no specific treatment for coal workers' pneumoconiosis. Medical surveillance is essential to prevention. 

applicable OSHA regulations (29 CFR 19 10.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not l~sted I 

1 sarc wear a NIOSH-approved respiratbr. For emergency or nonroutine operations (cleaning spills, reaEtor vessels, or storage tanks), wear an 
SCBA. Warning! Air-pur~fiirzg respirators do not protect workers in oxygen-dejkient atmospheres. 
Other: Wear iinpervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the ACGIH TLV and 
OSHA PEL (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its 

I 
Safety Stations: Make available in the work area emergency eyewash stations, safetylquick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or auulving cosmetics. .. . - ........... .... " . .  ..... ............. . .- 1 section 9 . - ~ ~ e e i a l  -- Precautions -- and - Comments - 

- - -- -. -. -- - -- - I 
I Storage Requirements: Keep sources of heat and ignition, flammable materials, and strong oxidizing agents away from areas where coal dust 

inay collect. Prevent static sparks. Inerting media such as powdered CaCO,, rock dust laid down over coal dust on mine floor. or a nitrogen- I 
3 .  

enGched atmos here in a coal-pulverizingmachine may bk desirable. 
- 

Engineering d n t r o l s :  Avoid coal dust ~nhalation. Restrict the time that miners work in hazardous conditions. Monitor airborne dust. Institute a 
respiratory protection program that includes regular training, maintenance, inspection, and evaluation. Avoid creating dusty conditions. Practice 
good personal hygiene and housekeeping procedures. Collect dust from settling areas and surfaces in a manner that avoids generating airborne 
dust. Design dust suppression measures into processes. Meet explosion-proof code requirements for electrical services where coal dust may be . . 
present. 
Other Precautions: Perform regular chest x-ray examinations for individuals at risk. Simple pneumoconiosis is detectable by x-ray as round, 
irregular, 1 - to C -mm diameter "coal macules." Remove individuals diagnosed with simple pneumoconiosis from dusty environments. 

Transportation Data (49 CFR 172.101) 
DOT Shipping Name: Coal, ground bituminous, sea coal, or coal facings 
DOT Hazard Class: Flammable solid 
ID No.: NA1361 
DOT Label: Flammable solid 
DOT Packaging Exceptions: 173.165 
DOT Packaging Requirements: 173.165 i 

v 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH: Medical Review: MJ Hardies, MD; Edited by: JR Stuart, MS 2 

Copyright CJ 1990 by Geniunl Puhlishing Corporation. Any coninlercial use or reproduction wilhout the puhlishcr's permiss~on is prohibited. Judgmenls as to the suitahilily olinformation herein for the purchaser's purposes 
are necessarily the purchaser's responsihilily. Allhough reasonable care has heen laken in [he preparation of such information. Genium Publishing Corporalion extends no wamanlies, makes no represenlalions, and assumes 
no responsihilily as lo the accuracy or suilahility o i  such inlorniation for applicatron to the purchaser's intended purpoe or for consequences of 11s use. 
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Genium Publishing Corporation 
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Schenectady, NY 12303- 1836 USA 
(5 18) 377-8854 

Section 1. Material Identification 36 
Methyl alcohol (CH,OH) Description: Derived from destructive distillation of wood, oxidation of hydrocarbons, or R 1 NFPA 

" # 

Sheet No. 354 
Methyl Alcohol 

high-pressure catalytTc synthesis from hydrogen and carbon dioxide or carbon monoxide. Used as a solvent in manufac- I 2 
turing industhl chemicals and chemical pharmaceuticals, a raw mate". for making formaldehyde and methyl esters, a s I* @ 
softening agent for pyroxylin plastics, a dehydrator for natural gas, a feedstock for manufacturing synthetic proteins by K 4 

* Skin continuous fermentation, an octane booster in gasoline, an extractant for animal and vegetable oils; in antifreeze for 
automotive radiators, air brakes, gasoline, and diesel oil; and in denaturing ethanol. absorption 

HMIS 
Other Designations: CAS No. 67-56-1, carbinol, Columbian spirits, methanol, methyl hydroxide, methylol, H 2 
monohydroxymethane, pyroxylic spirit, wood alcohol, wood naphtha, wood spirit. F 3 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide(73' for a suppliers list. R 0 

PPGt 
Cautions: Methyl alcohol is moderately toxic by ingestion and mildly toxic by inhalation and skin absorption. It is flammable, t Sec. 8 

volatile, and a dangerous fire hazard. 

Section 2. Ingredients and Occuuational Exuosure Limits 
Methyl alcohol, ca 100% 

1990 OSHA PELS (Skin) 1991-92 ACGIH TLVs (Skin) 
8-hr TWA: 200 ppm (260 mg/m3) TWA: 200 ppm (262 mg/m3) 
15-min STEL: 250 pprn (310 mg/m3) STEL: 250 pprn (328 mg/m3) 

1990 IDLH Level 
25,000 pprn 

1990 DFG (Germany) MAK 
200 pprn (260 mg/m3) 

1990 NIOSH RELs (Skin) 
TWA: 200 pprn (260 mg/m3) 
Ceiling: 250 pprn (325 mg/m3) 

* See NIOSH, RTECS (PC1400000), for additional toxicity data. 
Section 3. Physical Data 

1985-86 Toxicity Data* 
Human, inhalation, TC,: 300 pprn caused eye (visual field 

change), CNS (headache), and pulmonary effects 
Human, oral, LD,:, 428 mglkg causes CNS (headache) and 

pulmonary (respiratory change) effects 
Rat, oral, TDw: 7500 mgkg administered continuously to the 

female during the 17th to 19th day of gestation produced 
behavioral effects on newborns 

Rat, inhalation, TC : 20,000 ppm17 hr administered continu- 
ously to the femae during the 1st to 22nd day of gestation 
produced specific developmental abnormalities 

Boiling Point: 148 T (64.5 T) Molecular Weight: 32.05 
Freezing Point: -144.04 "F (-97.8 "C) Density: 0.7924 at 68 T (20 "C) 
Vapor Pressure: 29 mm Hg at 68 "F (20 "C) Water Solubility: Soluble 
Vapor Density (air = 1): 1.1 1 Other Solubilities: Soluble in ethanol, ether, benzene, ketones, and most organic solvents 
Viscosity: 0.00593 P at 68 "F (20 "C) 

Appearance and Odor: Clear, colorless, volatile liquid with a slight alcohol odor when pure, a disagreeably pungent odor when crude, and a low 
10-ppm odor threshold. 

Section 4. Fire and Explosion Data 
Flash Point: 54 T (12 "C), CC I Autoignition Temperature: 878 "F (470 "C) / LEL: 6% v/v I UEL: 36.5% v/v 
Extinguishing Media: For small fires, use dry chemical, carbon dioxide (CO,), water spray, or alcohol-resistant foam. For large fires, use water 
spray, fog, or alcohol-resistant foam. Do not scatter material with any more water than needed to extinguish fire. 
Unusual Fire o r  Explosion Hazards: Methyl alcohol is a dangerous fire hazard when exposed to heat, flame, or oxidizers. It is explosive in its 
vapor form when exposed to heat or flame. Vapors may travel to an ignition source and flash back. 
Special Fire-fighting Procedures: Since fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Also, wear full protective clothing. Structural firefighters' 
protective clothing is ineffective for fires involving methyl alcohol. If possible without risk, remove container from fire area. Apply cooling water 
to sides of fire-exposed container until fire is well out. Stay away from ends of tanks. Leave area immediately if you hear a rising sound from 
venting safety device or see any tank discoloration due to fire. Be aware of runoff from fire control methcds. Do not release to sewers or water- 
ways. 

Section 5. Reactivity Data 
Stability/Polymerization: Methyl alcohol is stable at room temperature in closed containers under normal storage and handling conditions. 
Hazardous polymerization cannot occur. 
Chemical Incompatibilities: Methyl alcohol is incompatible with beryllium dihydride, metals (such as potassium or magnesium), oxidants (such 
as barium perchlorate, bromine, chlorine, hydrogen peroxide, and sodium hypochlorite), potassium tertbutoxide, carbon tetrachloride + metals; 
reacts explosively with chloroform + heat, and diethyl zinc; and reacts violently with alkyl aluminum salts, acetyl bromide, chloroform + sodium 
hydroxide, cyanuric chloride, and nitric acid. 
Conditions to Avoid: Avoid vapor inhalation and contact with oxidizers and other incompatibles. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of methyl alcohol can produce carbon oxides (CO and CO,), possible 
formaldehyde (HCHO) and acrid smoke, and irritating fumes. 

Copyright 0 1991 Genium Publish~ng Corporation. 
Any commercial use or reproduction without the pubhsher's pemlsslon is prohibited. 
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summary of ~ i s k s :  Methyl Blcohol is toxic mainly to the nervous system, particularly optic nerves, where damage can progress to permanent 
blindness. Poisoning may also result in metabolic acidosis. Methyl alcohol oxidizes in the body to form formaldehyde and formic acid. These 
derivatives are believed responsible for many of methyl alcohol's poisonous and toxic effects. Since it is eliminated slowly from the body, methyl 
alcohol is considered a cumulative poison. The fatal ingestion dose is 100 to 250 ml, although death is reported from less than 33 ml. 
Medical Conditions Aggravated by Long-Term Exposure: None reported 
Target Organs: Eyes, central nervous system, skin, and digestive tract. 
Primary Entry Routes: Inhalation, ingestion, skin absorption. 
Acute effects: Inhalation can cause irritation of eyes and nose, headache, fatigue, nausea, visual impairment (optic nerve neuropathy or visual 
field changes) or complete and possibly permanent blindness, acidosis, convulsions, circulatory collapse, respiratory failure, and death. Ingestion 
can cause gastrointestinal (GI) irritation followed by the symptoms described for inhalation and possible kidney impairment. Skin contact results 
in a feeling of coldness, dryness, and cracking possibly leading to dermatitis. Methyl alcohol can absorb through skin and may cause headache, 
fatigue, and visual disturbances. Eye contact causes irritation and watering of eyes, inflamed lids, and painful sensitization to light. 
Chronic Effects: Chronic inhalation or skin absorption may produce visual impairment or complete blindness. 
FIRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Do not let victim rub or keep eyes tightly shut. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Since methyl alcohol is volatile and flammable, carefully dispose of contaminated clothing. Rinse 
with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a physician. Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious and alert person drink 1 to 2 
glasses of water, then induce vomiting. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Consider administering 10% ethanol in D5W intravenously to maintain ethyl alcohol blood level at 100 rngldl. Check formic acid 
in urine and measure blood oH and olasma bicarbonate. After ingestion. there is tvoicallv an 18- to 48-hr latencv oeriod before clinical toxicitv 

I Section 7. Suill. Leak. and Disuosal Procedures 
L 

SpilyLeak: Notify safety personnel, isolate area, deny entry, and stay upwind. Shut off all ignition sources-no flares, smoking, or flames in 
hazard area. Cleanuo oersonnel should wear fullv encaosulating. vaoor-orotective clothing for s ~ i l l s  or leaks with no fire. Water sDrav mav reduce I' 

I vapor, but not prev&iignition in closed spaces. kor &all spilg; use noLsparking tools to-take ip with earth, sand, vermiculite, o;otfier akorbent, 
noncombustible material and place in suitable containers for later disposal. For large spills, dike far ahead of spill and await disposal. Follow 
a ~ ~ l i c a b l e  OSHA regulations (29 CFR 191 0.120). 
~nvironmental ~ecradation: Aquatic toxicity rating: TLm 96, over 1000 ppm. 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations OSHA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): Hazardous Listed as an Air Contaminant (29 CFR 1910.1000, Table Z- l -A) 

Waste No. U154 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 

-- 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Since 
contact lens use in industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 19 10.134) and, if 
necessary, wear a NIOSH-approved respirator. Select the respirator based on its suitability to provide adequate worker protection for the given 
working conditions, level of airborne contamination, and presence of sufficient oxygen. For emergency or nonroutine operations (cleaning spills, 
reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do notprotect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent all skin contact. 
Ventilation: Provide general and local explosion-proof exhaust ventilation systems to maintain airborne concentrations below the OSHA PELS 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.(103' 
Safety Stations: Make. available in the work area emergency eyewash stations, safetylquick-drench showers, and washing facilities. 
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder contaminated work clothing before wearing. 
Remove this material from your shoes and clean personal protective equipment. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

1 Section 9. S~ecial Precautions and Comments 
Storage Requirements: Avoid physical damage to containers. Store in cool, dry, well-ventilated flammables storage area, away from strong 
oxidizers and other incompatibles. To prevent static sparks, electrically ground all equipment used in methyl alcohol storage, manufacture, and 
transportation. Use nonsparking tools. 
Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control hazardous airborne 
contaminants and to maintain concentrations at the lowest practical level. 
Other Precautions: Consider preplacement and periodic medical examinations of exposed workers emphasizing neurological, kidney, liver, and 
visual function. Practice good personal hygiene and housekeeping procedures. If respirators are used, institute a respiratory protection program 
that includes regular training, maintenance, inspection, and evaluation. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Methyl alcohol IMO Shipping Name: Methanol 
DOT Hazard Class: Flammable liquid IMO Hazard Class: 3.2 
ID No.: UN 1230 ID No.: UN 1230 
DOT Label: Flammable liquid IMO Label: Flammable Liquid, Poison 
DOT Packaging Exceptions: 173.1 18 IMDG Packaging Group: I1 
DOT Packaging Requirements: 173.119 

MSDS Collection References: 26, 38, 73, 89, 100, 101, 103, 124, 126, 127, 132, 133, 136, 140, 143, 146, 148, 149, 153, 159, 163 
Prepared by: M Gannon, BA; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: AC Darlington, MD, MPH; Edited by: JR Stuart, MS 74 

Copyright O 1991 by Genium Publishing Corporation. Any commercial use or reproduction without the publisher's permission is prohibited. Judgments as to the suitability of information herein for the purchaser's purposes 
are necessarily the purchaser's responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation extends no warranties, makes no representations, and assumes 
no responsibility as to the accuracy or suitability of such information for application to the purchaser's intended purpose or for consequences of its use. 
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Section 1. Material Identification 33 
Phenol ( C F  OH) Description: One of many aromatic compounds incoal tar. Made by alkylating benzene with propyl- R 1 NFPA 
ene then oxidzing the resulting cumene to ~roduce ~henol  and acetone. Uscd as a feedstock in manufacturing various I 4 A h  

- - 

Sheet No. 355 
Phenol 

phenolic resins, c~prolactum, 6 i ~ - ~ h e n o l - ~ ;  and other chemicals and drugs; a disinfectant; a fuel-oil sludge i:hibitor; a 
reagent in chemical analysis; in producing or manufacturing a large varicty of aromatic compounds including fertilizers, K 2 
illuminating gas, coke, explosives, lampblack, paints, paint removers, asbestos goods, wood preservatives, textiles, * Skin 

paints and slimicides. Phenol has been identified in cigarette smoke and automobile exhaust. 

?* 9 
perfumes, bakelite, rubber, and other plastics; in medical and industrial organic compounds and dyes; and in germicidal absovtiOn 

HMIS 

Other Designations: CAS No. 0108-95-2, carbolic acid, hydroxybenzene, monohydroxy benzene, oxybenzene, phenic H 3 

acid, phenyl alcohol, phenyl hydroxide. F 2 

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guideu3) for a suppliers list. R 0 
PPGt 

Cautions: Phenol has a marked corrosive effect on any tissue. Eye contact may cause severe damage and blindness. Its primary entry 'I Set. 8 
route is through skin absorption. Systemic absorption may cause liver and kidney damage, convulsions (seizures), or death. 

Section 2. Ingredients and Occupational Exposure Limits I - I 
Phenol, ca 100% 

1989 OSHA PEL (Skin) 1990-91 ACGIH TLV (Skin) 1988 NIOSH REL 
8-hr TWA: 5 ppm, 19 mg/m3 TWA: 5 ppm, 19 mglm3 TWA: 5 ppm, 19 mg/m3 

Ceiling: 15.6 ppm, 60 mg/m3 
1987 IDLH Level 
250 ppm 

* See NIOSH, RTECS (SJ3325000), for additional imtative, mutative, reproductive, 
tumorigenic, and toxicity data. 

Section 3. Physical Data 

1985-86 Toxicity Data* 
Mammal, inhalation, LC,,: 74 mg/m3 
Rat, oral, LD, . 3 17 mgkg; toxic effects include 

behavorial c%anges (convulsions or effect on 
seizure threshold) 

Rabbit, eye, TC,: 5 mg produces severe 
irritation 

--- 
Boiling Point: 359.15 "F (181.75 "C) at 760 mm Hg Vapor Density (Air = 1): 3.24 Specific Gravity (20 "C14 "C): 1.0576 
Melting Point: 109.4 "F (43 "C) pH: 6 (aqueous solution) Water Solubility: 1 g dissolves in about 15 ml H,O 
Vapor Pressure: 0.3513 mm Hg at 77 "F (25 "C) Molecular Weight: 94.1 1 I Viscosity: 12.7 centipoise at 64.9 "F (18.3 'C) 

I Appearance and Odor: White crystalline solid with a characteristic sharp medicinal sweet, tangy odor detectable above 0.05 ppm. Phenol tums 
pink or red if it contains impurities or is exposed to heat or light. 

Section 4. Fire and Explosion Data 
------ 
Flash Point: 175,"F (79 "C). CC I ~ u t o i g n i t i o n  T e m G r z s 3 1 9  "F (715 "C) I LEL: 1.7% v/v 
Extinguishing Media: Use water spray, carbon dioxide, dry chemical, or alcohol-type foam to extinguish fires involving phenol. Do not use a 
solid stream of water since the stream scatters and spreads fire. Use water spray to cool fire-exposed tankslcontainers. 
Unusual Fire or Explosion Hazards: Phenol presents a moderate fire hazard when exposed to heat, flame, or oxidizers. When heated, it emits 
toxic fumes and vapors that form explosive mixtures with air. Air mixtures containing 3 to 10% phenol are explosive. Solid phenol bums with 
difficulty, giving off heavy smoke. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and full protective clothing. Be aware of runoff from fire control methods. Water 
containing ~henol  can cause severe chemical bums. Do not release to sewers or watcrwavs. 

Section 5. Reactivity Data 
Stability/Polymerization: Phenol is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 
polymerization cannot occur. 
Chemical Incompatibilities: In general, phenol is incompatible with strong oxidizing agents and halogens. It coagulates colodion and proteins. A 
potentially explosive reaction occurs with formaldehyde, peroxydisulfuric acid, peroxymonosulfuric acid, sodium nitrite + heat, and aluminum 
chloride + nitromethane (at 110 "Cl100 bar). A violent reaction occurs with butadiene, sodium nitrite + trifluoroacetic acid, and aluminum 
chloride + nitrobenzene at 248 "F (120 "C). Combining phenol with mineral oxidizing acids results in fire; with acetaldehyde results in violent 
condensation; with isocyanates results in heat generation and violent polymerization, with calcium hypochlorite results in an exothermic reaction 
producing toxic fumes which may ignite; and with nitrides results in heat and flammable gas generation. Hot phenol is corrosive to many metals, 
including aluminum, lead, magnesium, and zinc. Reaction with these materials causes phenol to discolor. 
Conditions to Avoid: Avoid heating phenol above 122 "F (90 "C). 
Hazardous Products of Decomposition: Thermal oxidative decomposition of phenol can produce oxides of carbon and water. 

Section 6. Health Hazard Data - 
Carcinogenicity: The NTP, IARC, and OSHA do not list phenol as a carcinogen. Although no specific evidence of human cancer exists, its 
carcinogenicity to mice emphasizes the need for precaution when handling this material. Phenol also causes human mutations (genetic changes). 
Summary of Risks: Phenol is a general protoplasmic poison that is corrosive to any living tissue it contacts. Toxicity most likely results from 
dermal (skin) contact or ingestion. Skin absorption occurs readily with a rapid onset of symptoms or death (within 30 min to several hours). 
Contact with eyes may cause severe damage and blindness. Ingestion of 1 g may be fatal. Although phenol is imtating to the respiratory tract, due 
to its low volatility and good warning properties, inhalation is typically less of a concern. Chronic toxic effects are uncommon, but may include 
digestive disturbances, neurological disorders, skin rash (dermatitis), and liver and kidney damage. 
Medical Conditions Aggravated by Long-Term Exposure: Individuals with chronic respiratory disorders, pre-existing skin disorders, 
convulsive disorders, or kidney or livcr abnormalities may be at increased risk from phenol exposure. 
Target Organs: Liver, kidneys, nervous system, and skin. 
Primary Entry Routes: Skin absorption, eye contact, ingestion, and inhalation. 
Acute Effects: Skin contact results in white, wrinkled discoloration, followed by a severe bum or systemic poisoning if removed improperly. 

Continue on next page 
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irritation, systemic absoqhlon may cause pallor, anorexia (appetite loss), nausea, vomiting, diarrhea, weakness, muscle aches, darkened urine, 
headache, tinnitus (ringing in ears), sweating, convulsions, cyanosis (bluish coloration of lips and/or fingertips), shock, unconsciousness, 
respiratory failure, and death. After ingestion, major percutaneous (skin), or inhalation exposures, collapse and death can be rapid. Ingestion can 
cause severe tissue corrosion or g a n y  affecting lips, mouth. throat, esophagus. and stomach. Eye contact can cause severe corrosive damage to 
the eye (conjunctival edema, cornea opac~ficat~on, and hypesthesia) and possible blindness. 
Chronic Effects: Chronic phenol poisoning is rarely reported. Symptoms include vomiting, difficulty swallowing, diarrhea, appetite loss, 
headache, fainting, dizziness, darkened urine, and mental disturbances. Chronic exposure can cause death from liver and kidney damage. 
Repeated skin contact with phenol or phenol-bearing products can result in dermatitis with dark pigmentation (ochronosis) of skin and whites of 
e es (sclerae). i" IRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water for at least 15 min. Consult a physician 
immediately. 
Skin: Speedy action is critical. Flood exposed area with water and quickly remove contaminated clothing. As soon aspossible, repeatedly spray 
or swab with the decontaminating agent polyethyleneglycol-300 (PEG). Immerse extremities in PEG. Rescue ersonnel should protect themselves 
from skin contact with phenol. Do not use greases, powders, or ointments to treat phenol bums. Never delay pfenol removal if PEG is not readily 
available. Use soap and water instead. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Speed is essential in the treatment of oralpoisoning. Immediately consult a physician and poison center. Never give anything by 
mouth to an unconscious or convulsing person. Administer to that conscious person 15 to 30 cc castor oil or another vegetable oil, and be 
prepared to induce vomiting upon a physician's advice. Vegetable oils slow phenol absorption and reduce local damage. 
After first aid, get appropriate in-plant, paramedic, or community med~cal support. 
Note to Physicians: Treat ingestion with gastric lavage using 40% aqueous Bacto-Peptone, milk, or water until phenolic odor is eliminated. Then 
give 15 to 50 cc castor or vegetable oil. Debride necrotic skin. Monitor vital signs, fluid status, electrolytes, BUN, renal and hepatic function, and 
electrocardiogram. Manage sedation, seizures, renal failure, and fluid electrolyte imbalances symptomatically as indicated. 

Section 7. Spill, Leak, and Disposal Procedures - .  - 
SpillILeak: Notify safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sources, and provide maximum explosion- 
 roof ventilation. Cleanu~ ~ersonnel should Drotect against vaDor inhalation and skin and eve contact with a self-contained breathing amaratus I 
and full personal clothing and equipment. Absorb small spills with some noncombustible inert material and place in a closed metal 
container for disposal. Dike lar e spills and allow material to cool and solidify. Using nonsparking tools, shovel solid into steel containers for 
dissosal. Thorou~hlv flush soilkarea with water, use caustic soda solution for neutralization. and collect flushincrs and wash water for dis~osal.  Do I - 
nofallow phenolyo enter se\;ers, watersheds, or'waterways. Follow applicable OSHA regulations (29 CFR 1910.120). Notify proper authorities 
includin the National Response Center (800-424-8802). 
~isposaf: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal. state. and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33) 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Reportable Quantity (RQ), 1000 lb (454 kg) [* per Clean Water Act, Sec. 31 1(b)(4), 

Sec. 307(a), and per RCRA, Sec. 30011 
Listed as a SARA Extremely Hazardous Substance (40 CFR 355): RQ, 1000 lb; Threshold Planning Quantity (TPQ), 500110,000 lb 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 191 0.1000, Table Z- 1-A) 

Section 8. S~ecial  Protection Data = 
Goggles: Wear protective eye lasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek professionakadvice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if 
necessarv. wear a NIOSH-aooroved resoirator. Where ootential exists for exoosures near or over 19 mdm3. use a MSHMNIOSH-aooroved full 
facepiece respirator with anLdrganic vapor ~artrid~elcahster and dustlmist piefilter. Increased protecti6n is obtained from full facep'iice powered- 
air purifying respirators. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air- 
purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. ACGIH recommends neoprene or butyl rubber as good-to- 
excellent protective materials. 
Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL and ACGIH TLV 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.(lo3) 
Safety Stations: Make available in the work area emergency eyewash stations, safetylquick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment. Launder contaminated clothing before wearing. 
Commpnts: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. - - 

1 section 9. -special Precautions and Comments - 
Storage Requirements: Store in closed containers in a cool, dry, well-ventilated area away from heated surfaces, open flame, and ignition 
sources. Outside or detached storage is oreferred. Protect containers from vhvsical damage. 
Engineering Controls: Enclose an op&ations, eliminating all possible phknbl exposure~outes. Educate workers about phenol's hazards and 
potential dangers. Use only with appropriate personal protective gear and adequate ventilation. Institute a respiratory protection program that 
includes regular training, maintenance, inspection, and evaluation. Provide local exhaust ventilation at the site of chemical release. Practice good 
ersonal hygiene and housekeeping procedures. 

Redical Surveillance: Provide preplacement or periodic medical examinations that emphasize central nervous system (CNS), hepatic, renal, and 
skin. Tests should include BUN, creatinine, LFTs, and urinalysis. Phenol can be detected in urine in free or conjugated forms. The ACGIH 
biological exposure index (BEI) is 250 mg total phenollg creatinine or 15 mglhr. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Phenol IMO Shipping Name: Phenol 
DOT Hazard Class: Poison B IMO Hazard Class: 6.1 
-- . - . - . . . - 
DOT Label: Poison 
DOT Packaging Exceptions: 173.364 
DOT Packaging Requirements: 173.369 

ID No.: UN 167 1 
IMO Label: Poison 
IMDG Packaging Group: I1 

MSDS Collecfion References: 1.2-12, 15, 19,23,24,26,31, 34,37,38,59,73,79, 84.85, 89, 100, 101, 103, 124, 126, 127, 132, 133, 136, 138-140, 143, 146, 
14R 149 

I ~;&;ed by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Upfal, MD, MPH; Edited by: JR Stuart, MS 74 

Copyright Q 1990 by Genium Publishing Corporation. Any commerctal use or reproduction without the publisher's permission is prohibited. Judgments as to the suitability of information herein for the purchaser's purposes 
are necessarily the purchaser's responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation extends no warranties, makes no representations, and assumes 
no respons~b~lity as to the accuracy or suitability of such informalion for application to the purchaser's intended purpose or for consequences of its use. 
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Section 1. Material Identification 
Automotive Gasoline, Lead-free, Description: A mixture of volatile hydrocarbons composed mainly of branched-chain R 1 
paraffins, cycloparaffins, olefins, naphthenes, and aromatics. In general, gasoline is produced from petroleum, shale oil, I 2 
Athabasca tar sands, and coal. Motor gasolines are made chiefly by cracking processes, which convert heavier petroleum S 2* 
fractions into more volatile fractions by thermal or catalytic decomposition. Widely used as fuel in internal combustion * Skin engines of the spark-ignited, reciprocating type. Automotive gasoline has an octane number of approximately 90. A high absorption 
content of aromatic hydrocarbons and a consequent high toxicity are also associated with a high octane rating. Some 
gasolines sold in the US contain a minor proportion of tetraethyllead, which is added in concentrations not exceeding 3 ml 
per gallon to prevent engine "knock." However, methyl-tert-butyl ether (MTBE) has almost completely replaced 
tetraethyllead. 
Other Designations: CAS No. 8006-61-9, benzin, gasoline, gasolene, motor spirits, natural gasoline, petrol. 
Manufacturer: Contact your supplier or distributor. Consult latest Cl~emical Week Buyers' G ~ i d e " ~ '  for a suppliers list. 

" - 

Sheet No. 467 
Automotive Gasoline, Lead-free 

35 
NFPA 

HMlS 
H 2 
F 3 
R 1 
PPGt 
t Sec. 8 

Cautions: Inhalation of automotive gasoline vapors can cause intense burning in throat and lungs, central nervous system (CNS) 
depression, and possible fatal pulmonary edema. Gasoline is a dangerous fire and explosion hazard when exposed to heat and flames. 

Section 2. Ingredients and Occupational Exposure Limits 
Automotive gasoline, lead-free* I 
1990 OSHA PELS 1990-91 ACGIH TLVs 1985-86 Toxicity Data* 
8-hr TWA: 300 ppm, 900 mg/m3 TWA: 300 ppm, 890 mg/m3 Man, inhalation, TC,: 900 p p d l  hr; toxic effects include sense 
15-min STEL: 500 ppm, 1500 mg/m3 STEL: 500 ppm, 1480 mg/m3 organs and special senses (conjunctiva irritation), behavioral 1 

(hallucinations, distorted perceptions), lungs, thorax, or 
1990 NIOSH REL respiration (cough) 
None established Human, eye: 140 p p d 8  hr; toxic effects include mild irritation 

Rat, inhalation, LC,,: 300 g/m3/5 min 

* A typical modem gasoline composition is 80% paraffins. 14% aromatics, and 6% olefins. The mean benzene content is approximately 1%. Other additives include 
sulfur, phosphorus, and MTBE. 
C See NIOSH, RTECS (LX3300000), for additional toxicity data. 

Section 3. Physical Data 
Boiling Point: Initially, 102 "F (39 "C); after 10% distilled, 140 "F DensityISpecific Gravity: 0.72 to 0.76 at 60 "F (15.6 "C) 

(60 "C); after 50% distilled, 230 "F (1 10 "C); after 90% distilled, Water Solubility: Insoluble 
338 "F (170 "C); final boiling point, 399 "F (204 "C) 

Vapor Density (air = 1): 3.0 to 4.0 

Appearance and Odor: A clear (gasoline may be colored with dye), mobile liquid with a characteristic odor recognizable at about 10 ppm in air. 

I Autoignition ~ e m i  LEL: 1.3% v/v 
or alcohol foam as extinguishing media. Use of water may be ineffective to extinguish 

fire, but use water spray to knock down vapors and to cool fire-exposed drums and tanks to prevent pressure rupture. Do not use a solid stream of 
water since it may spread the fuel. 
Unusual Fire or Explosion Hazards: Automobile gasoline is an OSHA Class IB flammable liquid and a dangerous fire and explosion hazard 
when exposed to heat and flames. Vapors can flow to an ignition source and flash back. Automobile gasoline can also react violently with 

I oxidizing agents. 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing I 
apparatus (SCBA) with a full fAcepiece operated in pressure-demand or positive-pressure mode, and full protective clothing. When the fire is 
extinguished, use nonsparking tools for cleanup. Be aware of runoff from fire control methods. Do not release to sewers or waterways. 

Section 5. Reactivity Data 
~tabil it~/~ol~merization:~tornotive gasoline is stable at room temperature in closed containers under normal storage and handling conditions. 
Hazardous polymerization cannot occur. 
Chemical Incompatibilities: Automotive gasoline can react with oxidizing materials such as peroxides, nitric acid, and perchlorates. 
Conditions to Avoid: Avoid heat and ignition sources. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of automotive gasoline can produce oxides of carbon and partially 
oxidized hydrocarbons. 
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Section 6. Health Hazard Data 
Carcinogenicity: In 1990 reports, the IARC list gasoline as a possible human carcinogen (Group 2B). Although the IARC has assigned an overall 
evaluation to gasoline, it has not assigned an overall evaluation to specific substances within this group (inadequate human evidence). 
Summary of Risks: Gasoline vapors are considered moderately poisonous. Vapor inhalation can cause central nervous system (CNS) depression 
and mucous membrane and respiratory tract irritation. Brief inhalations of high concentrations can cause a fatal pulmonary edema. Reported 
responses to gasoline vapor concentrations are: 160 to 270 ppm causes eye and throat irritation in several hours; 500 to 900 ppm causes eye, nose, 
and throat irritation, and dizziness in 1 hr; and 2000 ppm produces mild anesthesia in 30 min. Higher concentrations are intoxicating in 4 to 10 
minutes. If large areas of skin are exposed to gasoline, toxic amounts may be absorbed. Repeated or prolonged skin exposure causes dermatitis. 
Certain individuals may develop hypersensitivity. Ingestion can cause CNS depression. Pulmonary aspiration after ingestion can cause severe 
pneumonitis. In adults, ingestion of 20 to 50 g gasoline may produce severe symptoms of poisoning. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Skin, eye, respiratory and central nervous systems. 
Primary Entry Routes: Inhalation, ingestion, skin contact. 
Acute Effects: Acute inhalation produces intense nose, throat, and lung irritation; headaches; blurred vision; conjunctivitis; flushing of the face; 
mental confusion; staggering gait; slurred speech; and unconsciousness, sometimes with convulsions. Ingestion causes inebriation (drunkenness), 
vomiting, dizziness, fever, drowsiness, confusion, and cyanosis (a blue to dark purplish coloration of skin and mucous membrane caused by lack 
of oxygen). Aspiration causes choking, cough, shortness of breath, increased rate of respiration, excessively rapid heartbeat, fever, bronchitis, and 
pneumonitis. Other symptoms following acute exposure include acute hemorrhage of the pancreas, fatty degeneration of the liver and kidneys, 
and passive congestion. of spleen. 
Chronic Effects: Chronic inhalation results in appetite loss, nausea, weight loss, insomnia, and unusual sensitivity (hyperesthesia) of the distal 
extremities followed by motor weakness, muscular degeneration, and diminished tendon reflexes and coordination. Repeated skin exposure can 
cause blistering, drying, and lesions. 
FIRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a 
physician. Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, do not induce vorniting due to aspiration hazard. 
Give conscious victim a mixture of 2 tablespoons of activated charcoal mixed in 8 oz of water to drink. Consult a physician immediately. 
After first aid, get appropriate in-plant, paramedic, or community medical support. - . -  - - 

-- 

Section 7. S~ i l l .  Leak. and Dis~osal Procedures = / 

SpilVLeak: Notify safety personnel, evacuate all unnecessary personnel, remove heat and ignition sources, and provide maximum explosion-proof 
ventilation. Cleanup personnel should protect against vapor inhalation and liquid contact. Use nonsparking tools. Take up small s ills with sand or 
other noncombustible adsorbent. Dike storage areas to control leaks and spills Follow applicable OSHA regulations (29 CFR 19f0.120). 
Aquatic Toxicity: Bluegill, freshwater, LC, 8 ppm196 hr. 
Dis osal: Contact your supplier or a license8 contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EP! Designations 
RCRA ~ a i a r d o u s  Waste (40 CFR 261.21): Characteristic of ignitability 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic chemical (40 CFR 372.65)': Not listed ' 

OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000. Table Z- I-A) 

Section 8. ~ ~ e c i a l ~ r o t e c t i o n  Data 
-- 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection~egulations (29 CFR 1910.133). Since 
contact lens use in industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if 
necessary, wear a NIOSH-approved respirator. There are no specific NIOSH recommendations. However, for vapor concentrations not immedi- 
ately dangerous to life or health, use chemical cartridge respirator equipped with organic vapor cartridge(s), or a supplied-air respirator. For 
emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not 
protect workers in oqlgen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. Materials such as neoprene or 
polyvinyl alcohol provide excellent/good resistance for protective clothing. Note: Resistance of specific materials can vary from product to 
product. 
Ventilation: Provide general and local explosion-proof exhaust ventilation systems to maintain airborne concentrations below the OSHA PELS 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source."03' 
Safety Stations: Make available in the work area emergency eyewash stations, safetylquick-drench showers, and washing facilities. 
Contaminated Equipment: Remove this material from your shoes and equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the Loilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
- 
Storage ~ e ~ u i r e m z :  Store in closed containers in a cool, dry, well-ventilated area away from heatand ignition sources and strong oxidizing 
agents. Protect containers from physical damage. Avoid direct sunlight. Storage must meet requirements of OSHA Class 1B liquid. Outside or 
detached storage preferred. 
Engineering Controls: Avoid vapor inhalation and skin or eye contact. Consider a respiratory protection program that includes regular training, 
maintenance, inspection, and evaluation. Indoor use of this material requires explosion-proof exhaust ventilation to remove vapors. Only use 
gasoline as a fuel source due to its volatility and flammable/explosive nature. Practice good personal hygiene and housekeeping procedures. Wear 
clean work clothing daily. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Gasoline (including casing-head and natural) IMO Shipping Name: Gasoline 
DOT Hazard Class: Flammable liquid IMO Hazard Class: 3.1 
ID No.: UN1203 ID No.: UN1203 
DOT Label: Flammable liquid IMO Label: Flammable liquid 
DOT Packaging Exceptions: 173.1 18 IMDG Packaging Group: I1 
DOT Packazine Reauirements: 173.1 19 - -  . 
MSDS Collection References: 26,73,89, 100, 101, 103, 124,126, 127, 132, 133, 136, 138, 140, 143, 146, 153, 159 
Prepared by: M A1lison;BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: W Silverman, MD; Edited by: JR Stuart, MS 95 

Copyright O 1991 by Genium Publishing Corporation Any commercial use or reproduclton without the publisher's permission is prohibited. Judgments as lo the suilabilily of information herein for the purchaser's purposes 
are necessarily the purchaser's responsibilily. Although reasonable care has been laken in the preparation of such information, (jenium Publishing Corporation exlends no warranties, makes no represenlalions, and assumes 
no responsibility as lo the accuracy or suitability of such informatioti for applirarirn It: 15: purchaser's intended purpose or for consequences of its use. 



I Material Safety Data Sheets Collection: 

I Issued: 3/82 Revision: A, 11/90 

Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(5 18) 377-8854 

Section 1, Mate!riaI Identifieation 33 
Fuel Oil No. 1 Descri~tion: A kerosine-like mixture of vetroleurn hvdrocarbons: a distillate of controlled sulfur content. R 1 NFPA 

- .  

Sheet No. 468 
Fuel Oil No. 1 

Fuel oil no. 1 is available for home heating use. I - 
Other Designations: Coal oil, heating fuel, kerosene, kerosine, range oil. 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guide(73) for a suppliers list. K 

HMIS 
H 0 
F 2 
R 0 Cautions: Fuel oil No. 1 is a skin, eye, and mucous membrane irritant and central nervous system (CNS) depressant. Ingestion may lead ppG* 

to aspiration pneumonitis. It is jZammable when exposed to heat or flame. * Sec. 8 

I~eetioi 2.ngredienc and ~ccupational Exposure ~ i r n i K  

I Fuel oil No. 1, ca 100% 

1989 OSHA PEL 1990-91 ACGIH TLV 1988 NIOSH REL 1985-86 Toxicity Data* 

I * Monitor NIOSH, RTECS (HZ1800000). for future toxicity data. 

Seetion 3, Physical Data 
Boiling Range: 302 to 554 "F (150 to 290 "C) Specific Gravity: 0.8251 at 59 "F (15 "C) 
Freezing Point: -40 "F (-40 "C) Water Solubility: Insoluble 
Vapor Pressure, 100 "F (38 "C): ca 5 %Volatile by Volume: >99 
Viscosity: 160 centistoke at 99.5 "F (37.5 "C) 
Appearance and Odor: Light amber liquid with a mild petroleum odor. 

-- 

Fire and Explosion Data - 
Flash Point: 100 to 162 "F (43 to 72 "C) I Autoignition Temperature: 410 T (210 "C) I LEL: 0.7% v/v I UEL: 5% v/v 
Extinguishing Media: Use dry chemcial, carbon dioxide, foam, water fog or spray. Do not use a forced water spray directly on burning oil since 
this scatters the fire. Use a smothering technique to extinguish fire. 
Unusual Fire or Explosion Hazards: Caution! Vapors may spread to an ignition or heat source and burn with explosive violence. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in pressure-demand or positive-pressure mode and full protective clothing. Be aware of runoff from fire control methods. Do not release 

, to sewers or waterways due to health and fire or explosion hazard. 

-- -- -- I ~ e c & n  5. Reactivity Data 
I Stability/Polymerization: Fuel oil no. 1 is stable at room temperature in closed containers under normal storage and handling conditions. Haz- 

ardous polymerization cannot occur. 
Chemical Incompatibilities: Fuel oil no. 1 is incompatible with strong oxidizing agents; heating greatly increases fire hazard. 
Conditions to Avoid: Avoid heat and ignition sources. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of fuel oil no. 1 can produce carbon dioxide; incomplete combustion 
can produce carbon monoxide. 

IARC probable human carcinogens (Group 2A). 
Summary of Risks: Fuel oil No. 1 is insufficiently volatile to constitute an acute inhalation hazard. Excessive inhalation of aerosol or mist can 
cause respiratory tract irritation, headache, dizziness, nausea, stupor, convulsions, or unconsciousness, depending on concentration and exposure 
time. When removed from exposure area, affected persons usually experience complete recovery. Death may occur by asphyxiation due to 

Continue on next Dane 
I . - 
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ulmonary edema and consolidation. Late lung changes are noted in survivors. The characteristic lung lesion is an acute, fulminant, hemorrhagic 
roncho~neumonia. Other systemic effects include heart (~otentially fatal rhythm disturbances), liver, kidney, bone marrow and spleen changes. 

The me& oral lethal dose is-4 to 6 oz, with death occurrhg within2 to 24 hr. Hemorrhaging and pulmonary edema, progressingLto renal in-- 
volvement and chemical pneumonitis, may result if vomiting occurs after ingestion, and oil is aspirated into the lungs. Death may result from as 
little as 112 oz, while survival is noted up to 12 oz ingested. Ingestion's systemic effect is primarily central nervous system (CNS) depression 
which may lead to coma and respiratory depression. Gastrointestinal (GI) lining irritation may cause burning of mouth, esophagus, and stomach, 
as well as vomiting, intestinal cramping, and blood-tinged diarrhea. Fuel oil No. 1 is irritating to skin and mucous membranes. Percutaneous ab- 
sorption may be significant. Prolon ed contact may cause significant skin damage (epidermal necrolysis, or scalded skin appearance). Kidney 
damage appears to occur at higher i!equency after prolonged skin exposure. Eye contact with liquid or vapor may cause irritation. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Central nervous system, skin, and mucous membranes. 
Primary Entry Routes: Inhalation, ingestion. 
Acute Effects: Systemic effects from ingestion include GI irritation, vomiting, diarrhea, and, in severe cases, CNS depression, progressing to 
coma and death. Inhalation of aerosol or mists may result in increased respiration, tachycardia (excessively rapid heart beat), and cyanosis (dark 
purplish coloration of skin and mucous membranes caused by deficient blood oxygenation). 
Chronic Effects: Repeated skin contact causes dermatitis. 
FIRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. If large areas of the body are exposed or 
if irritation persists, get medical help immediately. Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, do not induce vomiting due to aspiration hazard. 
Contact a physician immediately. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Gastric lavage is contraindicated due to aspiration hazard. Preferred antidotes are charcoal and milk. In cases of severe 
aspiration pneumonitis, consider monitoring arterial blood gases to ensure adequate ventilation. Observe the patient for 6 hr. If vital signs become 
abnormal or symptoms develop, obtain a chest x-ray. 

ventilation. Cleanu personnel should protect against vapor inhalation and liquid contact. Clean up spills promptly to reduce fire or va or hazards. 
Use a noncombustihe absorbent material to pick up small spills or residues. For large spills, dike far ahead to contain Pick up liquid &r reclama- 
tion or disposal. Do not release to sewers or waterways due to health and fire and/or explosion hazard. Follow applicable OSHA regulations (29 
CFR 1910.120). 
DisposaI: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.21): Ignitable waste 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000, Subpart Zj: Not listed 

sary; use a ~ ~ O ~ ~ ~ a ~ ~ r o v e d  respirato; with mist Ti~ter and organic vapor cartridge. For emergency or xonroutine operations (cleadng spills, 
reactor vessels, or storage tanks), wear an SCBA. Warning! Air-puriaing respirators do not protect workers in oxygen-deficient atmosplzeres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. Nitrile or polyvinyl alcohol gloves are recommended. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations that promote worker safety and 
productivity. Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source!103) 
Safety Stations: Make available in the work area emergency eyewash stations, safetylquick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 1 smoking, using the toilet, or applying cosmetics. 

-- - . . .- - - .. - - 
section 9. -special  rec caution sand dsrnmen6 - -- - - - -  
S t ~ r a ~ e ~ e ~ u i r e n ~ e n t s :  Use and storagc conditions should he suitable 1.0; an OSHA ~ l a s i ' l l  combustible ltquid. Storc in closed containcrs i n  a 
well-ventilated area away from heat and ignition sources and strong oxidizing agents. Protect containers from physical damage. To prevent static 
sparks, electricallv ground and bond all containers and esuioment used in shiooing. receiving, or transferring ooerations. Use nonsoarking tools 

L L  - - - 
and e~~Iosion-~rdoFe~ectr ica~ equipment. No smoking in'a;eas of storage or use. 

- 
Engineering Controls: Avoid prolonged skin contact and vapor or mist inhalation. Use only in a well-ventilated area and with personal protec- 
tive gear. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. Practice good personal 
hygiene and housekeeping procedures. Do not wear oil contaminated clothing. Do not put oily rags in pockets. When working with this material, 
wear gloves or use barrier cream. 

Transportation Data (49 CFR 172.101) 
DOT Shipping Name: Fuel oil 
DOT Hazard Class: Combustible liquid 
ID No.: NA 1993 
DOT Label: None 
DOT Packaging Exceptions: 173.1 18a 
DOT Packaging Requirements: None 

References: 1, 6,7, 12,73, 84, 103, 126, 131, 132, 133, 136, 143 
Prepared by: MJ Allison, BS; Industrial Hvaiene Review: DJ Wilson, CIH; Medical Review: W Silverman, MD; Edited bv: JR Stuart. MS 97 - 
Copyrighr Q 1990 by Genium Publishing Corporation. Any commercial use or reproduction wilhout the publisher's permission is prohibited. Judgments as to the suitability of information hercin for the purchaser's purposes 
are necessarily the purchaser's responsibilily. Althuugh reasonable care has been taken in the preparation ofsuch information. Genium Publishing Corporalion extends no warranties, makes no representations, and assumes 
no responsibility as 10 the accuracy or suitability of such information for application to the purchaser's intended purpose or for consequcnces of ils use. 
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Section 1. Material Identification 33 
Fuel Oil No. 2 Description: A mixture of petroleum hydrocarbons; a distillate of low sulfur content. Fuel oil no. 2 R 1 
resembles kerosine. Used as a general-purpose domestic or commercial fuel in atomizing-type burners; as a fuel for trucks, I - 
ships and other automotive engines; as mosquito control (coating on breeding waters); and for drilling muds. 
Other Designations: CAS No. 68476-30-2, diesel oil. 

S 2  K 2 8 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guide(73' for a suppliers list. 

HMIS 
H 0 
F 2 

Cautions: Fuel oil No. 2 is a skin irritant and central nervous system depressant with high mist concentrations. It is an environmental R 0 

hazard and a dangerous fire hazard when exposed to heat, flame, or oxidizers. PPG * 
* Sec. 8 

" - 
Sheet No. 469 
Fuel Oil No. 2 

Section 2. Ingredients and Occupational Exposure Limits 
Fuel oil No. 2* 

1989 OSHA PEL 1990-91 ACGIH TLV 1988 NIOSH REL 1985-86 Toxicity Data? 
None established None established None established Rat, oral, LD,,: 9 gkg ;  produces gastrointestinal effects 

(hypermotility, diarrhea) 

* A con~plex mixture (<95%) of paraffinic, olefinic, naphthenic, and aromatic hydrocarbons; sulfur content (<0.5%); and benzene (<I00 ppm). [A low benzene level 
reduces carcinogenic risk. Fuel oils can be exempted under the benzene standard (29 CFR 1910.1028)]. 
+ Monitor NIOSH, RTECS (HZ1800000), for future toxicity data. 

Section 3. Physical Data 
Boiling Point Range: 363 to 634 "F (184 to 334 "C) Water Solubility: Insoluble 
Viscosity: 268 centistoke at 100 "F (37.8 "C) Pour Point:* <21 "F (-6 "C) 
Specific Gravity: 0.8654 at 59 "F (15 "C) 
Appearance and Odor: Brown, slightly viscous liquid. 

*Pour point is the lowest temperature at which a liquid flows from an inverted test container. 

Section 4. Fire and Explosion Data I 
Flash Point: 100 "F (38 "C) min. I Autoignition Temperature: 494 "F (257 "C) i LEL: 0.6% v/v I UEL: 7.5% v/v 
Extinguishing Media: Use dry chemical, carbon dioxide, foam, water fog or spray. Do not use a forced water spray directly on burning oil since 

I this scatters the fire. Use a smothering technique to extinguish fire. 
Unusual Fire or Explosion Hazards: Vapors may travel to an ignition source and flash back. This fuel oil's volatility is similar to gasoline's. 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode and full protective clothing. If feasible, remove 
containers from fire. Be aware of runoff from fire control methods. Do not release to sewers or waterways due to health and fire or explosion 
hazard. 

5. Reactivity Data 
Fuel,oil no. 2 is stable at room temperature in closed containers under normal storage and handling conditions. 

Hazardous polymerization cannot occur. 
Chemical Incompatibilities: Incompatible with strong oxidizing agents; heating greatly increases fire hazard. 
Conditions to Avoid: Avoid heat and ignition sources. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of fuel oil no. 2 yields various hydrocarbons and hydrocarbon 
derivatives and partial oxidation products including carbon dioxide, carbon monoxide, and sulfur dioxide. 

Copyr~ghh O 1990 Genium Publishing Corporation. 
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Section 6. Health Hazard Data 
Carcinogenicity: Although it has not assigned an overall evaluation to fuel oil No. 2, the IARC has evaluated distillate (light) fuel oils as not 
classifiable as human carcinogen (Group 3; animal evidence limited). 
Summary of Risks: Excessive inhalation of aerosol or mist can cause respiratory tract irritation, headache, dizziness, nausea, stupor, convulsions, 
or unconsciousness, depending on concentration and time of exposure. Since intestinal absorption of longer chain hydrocarbons is lower than 
absorption from lighter fuels, a lesser degree of systemic effects and more diarrhea may result. When removed from exposed area, affected 
persons usually experience complete recovery. Hemorrhaging and pulmonary edema, progressing to renal involvement and chemical pneumonitis, 
may result if oil is aspirated into the lungs. These results are more likely when vomiting after ingestion rather than upon ingestion, as is often the 
case with lower viscosity fuels. A comparative ratio of oral-to-aspirated lethal doses may be 1 pt vs. 5 ml. Prolonged or re eated skin contact may 
cause irritation of the hair follicles and may block the sebaceous glands, producing a rash of acne pimples and spots. usuaRy on arms and legs. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Central nervous system (CNS), skin, and mucous membranes. 
Primary Entry Routes: Inhalation, ingestion. 
Acute Effects: Systemic effects from ingestion include gastrointestinal (GI) irritation, vomiting, diarrhea, and, in severe cases, CNS depression, 
progressing to coma and death. Inhalation of aerosol or mists may result in increased rate of respiration, tachycardia (excessively rapid heart 
beat). and cvanosis (dark ~ u r ~ l i s h  coloration of the skin and mucous membranes caused bv deficient blood oxveenation). 

I 
, - 

chronic ~ffects:  ~ k ~ e a t i d  c'ontact with the skin causes dermatitis. 
FIRST AID 
Eves: Gentlv lift the evelids and flush immediatelv and continuouslv with flooding amounts of water until trans~orted to an emereencv medical " L . ,  

ficility. consult a phyiician immediately. 
Skin: Ouicklv remove contaminated clothing. Rinse with flooding amounts of water for at leait 15 min. If large areas of the bodv are exoosed or 
if irritzion get medical help immedTately. Wash affecteJarea with soap and water. 

- 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, do not induce vornitirzg due to aspiration hazard. 
Contact a physician immediately. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Gastric lavage is contraindicated due to aspiration hazard. Preferred antidotes are charcoal and milk. In cases of severe 
aspiration pneumonitis, consider monitoring arterial blood gases to ensure adequate ventilation. Observe the patient for 6 hr. If vital signs become 
abnormal or symptoms develop, obtain a chest x-ray. 

Section 7. S~ i l l .  Leak. and Dis~osal Procedures 
SpilVLeak: Notify safety personnel, evacuate area for large spills, remove all heat and ignition sources, and provide maximum explosion- roof 
ventilation. Cleanup personnel should protect against vapor inhalation and liquid contact. Clean up spills promptly to reduce fire or vapor lazards. 
Use noncombustible absorbent material to pick up small spills or residues. For large spills, dike far ahead to contain. Pick up liquid for reclama- 
tion or disposal. Do not release to sewers or waterways due to health and fire andor explosion hazard. Follow applicable OSHA regulations (29 
CFR 1910.120). Fuel oil no. 2 is an environmental hazard. Report large spills. 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.21): Ignitable waste 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed 

1 Section 8. Speciill Protection Datil - 

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Res~irator: Seek ~rofessional advice ~ r i o r  to res~irator selection and use. Follow OSHA res~irator regulations (29 CFR 1910.134) and. if 

I necessary, use a ~ i o ~ ~ - a ~ ~ r o v e d  res6irator wit6mist filter and organic vapor cartridge. ~ o c e m e r ~ e n : ~  or nonroutine operations (cleaning spills, 
reactor vessels, or storage tanks), wear an SCBA. Warnirlg! Air-17ur-ifiirzg respirators do notprotect workers in ox)~gerl-deficient atmospheres. 
Other: Wear im~ervious gloves. boots. aurons. and gauntlets to urevent skin contact. 
Ventilation: ~rdvide  gen&al and local'e~plosi6n-pr~of ventilation systems to maintain airborne concentrations that promote worker safety and 
productivity. Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.(1031 
Safety Stations: Make available in the work area emergency eyewash stations, safetylquick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

1 Section 9. S~ecial  Precautions and Comments 
Storage Requirements: Use and storage conditions should be suitable for an OSHA Class I1 combustible liquid. Store in closed containers in a 
well-ventilated area away from heat and ignition sources and strong oxidizing agents. Protect containers from physical damage. To prevent static 
sparks, electrically ground and bond all containers and equipment used in shipping, receiving, or transferring operations. Use nonsparking tools 
and explosion-proof electrical equipment. No smoking in areas of storage or use. 
Engineering Controls: Avoid prolonged skin contact and vapor or mist inhalation. Use only in a well-ventilated area with personal protective 
gear. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. Practice good personal 
hygiene and housekeeping procedures. Do not wear oil contaminated clothing. Do not put oily rags in pockets. When working with this material, - .  
wear gloves or use barrier cream. 
Transportation Data (49 CFR 172.101) 

DOT Shipping Name: Fuel oil 
DOT Hazard Class: Combustible liquid 
ID No.: NA1993 
DOT Label: None 
DOT Packaging Exceptions: 173.1 18a 
DOT Packaging Requirements: None 

MSDS Collection References: 1,6, 7, 12, 73, 84, 103, 126, 127, 132, 133, 136, 143 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: W Silverman, MD; Edited by: JR Stuat, MS 97 

Copyrlghl O 1990 by Genium Publishing Corporalion. Any conlniercial use or reproduction wilhout the publisher's permission is prohibited. Judpments as to Ihe sui?abilily of informalion herein for the ~urchascr's DurDoses . . 
arc necessarily Ihe purchaser's respons~bility Although reasonable care has been taken in Ihe of such ~nformallon. ~ e n i u m  publishin€ Corporation extends no~wamanties, makes no representations, and assumes 
no responsib~l~ly as to the accuracy or su~labilily of soch infnrma!ion for ap+:i-.;:~i: :, ~ i l r  purchaser's intended purpose or for consequences of its use. 
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Material Safety Data Sheets Collection: 

Sheet No. 470 
Diesel Fuel Oil No. 2-D 

Issued: 10/81 Revision: A, 1 1/90 

diesel fuel comparable to octane number ratings for gasoline) of 40 (ASTM D613). Used as a fuel for trucks, ships, and 
other automotive engines; as mosquito control (coating on breeding waters); and for drilling muds. 
Other Designations: CAS No. 68334-30-5, diesel fuel. 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guide(") for a suppliers list. 

1989 OSHA PEL 1990-91 ACGIH TLV 1988 NIOSH REL 1985-86 Toxicity Dataf 
None established Mineral Oil Mist None established Rat, oral, LD,,: 9 g/kg produces gastrointestinal (hypermotility, diarrhea) 

TWA: 5 mg/m3t effects 
STEL: 10 mg/m3 

ugh low in the fuel itself, benzene concentrations are likely to be much higher in processing areas. 

Vapors may travel to a source of ignition and flash back. 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode and full protective clothing. If feasible, 
remove containers from fire. Be aware of runoff from fire control methods. Do not release to sewers or waterways due to pollution and fire or 

hydrocarbon derivatives, and other partial oxidation products such as carbon dioxide, carbon monoxide, and sulfur dioxide. 



No. 470 Diesel Fuel  Oil  No. 2 -D 11/90 

tarcinogens ( ~ r o ; ~  3). 
Summary of Risks: Although diesel fuel's toxicologic effects should resemble kerosine's, they are somewhat more pronounced due to additives 
such as sulfurized esters. Excessive inhalation of aerosol or mist can cause respiratory tract irritation, headache, dizziness, nausea, vomiting, and 
loss of coordination, depending on concentration and exposure time. When removed from exposure area, affected persons usually recover 
completely. If vomiting occurs after ingestion and if oil is aspirated into the lungs, hemorrhaging and pulmonary edema, progressing to renal in- 
volvement and chemical pneumonitis, may result. A comparative ratio of oral to aspirated lethal doses may be 1 pt vs. 5 ml. Aspiration may also 
result in transient CNS depression or excitement. Secondary effects may include hypoxia (insufficient oxygen in body cells), infection, pneumato- 
cele formation, and chronic lung dysfunction. Inhalation may result in euphoria, cardiac dysrhythmias, respiratory arrest, and CNS toxicity. 
Prolonged or repeated skin contact may irritate hair follicles and block sebaceous glands, producing a rash of acne pimples and spots, usually on 
arms and legs. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Central nervous system, skin, and mucous membranes. 
Primary Entry Routes: Inhalation, ingestion. 
Acute Effects: Systemic effects from ingestion include gastrointestinal irritation, vomiting, diarrhea, and in severe cases central nervous system 
depression, progressing to coma or death. Inhalation of aerosols or mists may result in increased rate of respiration, tachycardia (excessively rapid 
heart beat), and cyanosis (dark purplish discoloration of the skin and mucous membranes caused by deficient blood oxygenation). 
Chronic Effects: Repeated contact with the skin causes dermatitis. 
FIRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. If large areas of the body have been 
exposed or if irritation persists, get medical help immediately. Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, do not Induce vort~iting due to aspiration hazard. 
Contact a physician immediately. Position to avoid aspiration. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Gastric lavage is contraindicated due to aspiration hazard. Preferred antidotes are charcoal and milk. In cases of severe 
asoiration oneumonitis. consider monitoring arterial blood eases to ensure adeuuate ventilation. Observe the oatient for 6 hr. If vital siens become 
abLnormal or symptoms~develop, obtain a chvest x-ra 

ventilation. Cleanup personnel should protect against vapor inhalation and liquid contact. Clean up spills promptly to reduce fire or vapor hazards. 
Use a noncombustible absorbent material to pick up small spills or residues. For large spills, dike far ahead to contain. Pick up liquid for reclama- 
tion or disposal. Do not release to sewers or waterways due to health and fire and/or explosion hazard. Follow applicable OSHA regulations (29 
CFR 1910.120). Diesel fuel oil No. 2-D spills may be environmental hazards. Report large spills. 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.21): Ignitable waste 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000. Suboart Z): Not listed 

a - - -. - -. -. 

section - 8. special - protection Data - - -. 

Goggles: Wcar protective cvcrlasses or c h z c a l  safctv corclcs, pcr OSHA c G d  Ihcc-oroteclion rcculations (29 CFR 1910.133). 
- 

- - -- 
ReGrator: ~ e e ' k  rofessioharadvice prior to respirator selectionind use. ~ ~ n o w  OSHA respirator reg;lations (29 CFR 1910.134) and, if neces- 
sary, use a ~ 1 0 ~ d a ~ ~ r o v e d  respirator with a mist filter and organic vapor cartridge. For emergency or nonroutine operations (cleaning spills, 
reactor vessels, or storage tanks), wear an SCBA.Warning! Air-purifying respirators do not protect workers in oxygen-deficierlt atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concenlrations that promote worker safety and 
productivitv. Local exhaust ventilation is  referred since it orevents contaminant disoersion into the work area bv controlling it at its source!lO') 
Safety Stations: Make available in the work area emergeniy eyewash stations, ~ a f e ~ ~ l ~ u i c k - d r e n c h  showers, anh washing ficilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or aoolving cosmetics. - - - . . . . . . .  ........... .- . - ........ ......... -. ... .- ............. -. - ... . . . . . . . .  .- . .  - - ............ 

Section - ... - ....... .- 9. .... special Precautions and Comments 
. - - ............ - ............ - .................................. - - - ................ - . - ...... . . . . . .  - ....... - . . . . . .  - ........ - - - .............. - -. - - ..................... - 

Storage Rec~uirements: Usc and storarc conditions should be suitable for a OSI-IA Class I1 comhust~blc l iau~d.  Store in closed cont;iincrs in a 
well-ventilated area away from heat ana ignition sources and strong oxidizing agents. Protect containers frdm physical damage. To prevent static 
sparks, electrically ground and bond all containers and equipment used in shipping, receiving, or transferring operations. Use nonsparking tools 
and explosion-proof electrical equipment. No smoking in storage or use areas. 
Engineering Controls: Avoid vapor or mist inhalation and prolonged skin contact. Wear protective rubber gloves and chemical safety glasses 
where contact with liquid or high mist concentration may occur. Additional suitable protective clothing may be required depending on working 
conditions. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. Practice good 
personal hygiene and housekeeping procedures. Do not wear oil contaminated clothing. At least weekly laundering of work clothes is recom- 
mended. Do not put oily rags in pockets. When working with this material, wear gloves or use barrier cream. 
Transportation Data (49 CFR 172.101) 
DOT Shipping Name: Fuel oil 
DOT Hazard Class: Combustible liquid 
ID No.: NA1993 
DOT Label: None 
DOT Packaging Exceptions: 173.1 18a 
DOT Packaging Requirements: None - -  - 
MSDS Collection References: 1,6,7,  12,73, 84, 101, 103, 126, 127, 132, 133, 136, 143, 146 
Prepared by: MJ Allison; BS; Industrial Hygiene Review: DJ Wilson. CIH: Medical Review: AC Darlington. MD: Edited bv: JR Stuart. MS 97 - - - .  . 

Copyright O 1990 by Genlum Publislling Corporation. Any commercial use or reproducl~on without the publisher's permission is prohibited. Judgments as lo the suitability of information herein for the purehaser's purposes 
are necessarily the purchaser's responsibilily. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporalion exlends no warranties, makes no represenlations, and assumes 
no responsibility as to the accuracy or suitabilily of such information for application to [he purchaser's intended purpose or for consequences of its use. 



1 Material Safety Data Sheets Collection: 

I Issued: 11/78 Revision: E. 8/90 

Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(5 18) 377-8854 

Section -- 1. Material - Identification 32 
Benzene (C,H,) Description: Derived by fractional distlllatton of coal tar, hydrodealkylation of toluene or pyrolysis of R 1 NFPA 

Sheet No. 316 
Benzene 

gasoline. cat"al&c reforming of ~etroleum. and transalkvlation of toluene bv disarouo~ionation reaction. ~ s & d  a i a  fuel: a I 4 A 
zhemical reagent; a solventufor a large number of maten'als such as paints, plasti'cs,hbber, inks, oils, and fats; in manufac- 
turing phenol, ethylbenzene (for styrene monomer), nitrobenzene (for aniline), dodecylbenzene (for detergents), cyclohex-. K 4 
ane (for nylon), chlorobenzene, diphenyl, benzene hexachloride, maleic anhydride, benzene-sulfonic acid, artificial leather, *Skin 
linoleum, oil cloth, varnishes, and lacquers; for pnnting and lithography; in dry cleaning; in adhesives and coatings; for absorption 
extraction and rectification; as a degreasing agent; in the tire industry; and in shoe factories. Benzene has been banned as an HMIS 
ingredient in products intended for household use and is no longer used in pesticides. H 3 
Other Designations: CAS No. 0071-43-2, benzol, carbon oil, coal naphtha, cyclohexatriene, mineral napkha, nitration 
benzene, phene, phenyl hydride, pyrobenzol. 

F 3 

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guide(73) for a suppliers list. 
R 0 
PPG t 
I. ~ e c :  8 

Cautions: Benzene is a confirmed human carcinogen by the IARC. Chronic low-level exposure may cause cancer (leukemia) and bone 
marrow damage, with injury to blood$orming tissue. It is also a dangerous fire hazard when exposed to heat or flame. 
.. . .... ............. ...... . .... ... ... .... " . . . . . . . . . . . . . . . . . . . . . . - . -. . . . . . . . . . . . . . . . . - - 

bection 2. Ingredients and Occupational Exposure Limits 
I Benzene, ca loo%* 

1989 OSHA PELS 1989-90 ACGIH 
(29 CFR 1910.1000, Table Z-1-A) TLV-TWA: 10 ppm, 32 mg/m3 
8-hr TWA: 1 ppm, 3 mg/m3 
15-min STEL: 5 ppm, 15 mg/m3 

(29 CFR 1910.1000, Table 2-2) 1988 NIOSH RELs 
8-hr TWA: 10 ppm TWA: 0.1 ppm, 0.3 mg/m3 
Acceptable Ceiling Concentration: 25 pprn Ceiling: 1 ppm, 3 m g l d  
Acceptable Maximum Peak: 50 pprn (10 min)t 

1985-86 Toxicity Data$ 
Man, oral, LDLo: 50 mgkg; no toxic effect noted 
Man, inhalation, TC, : 150 pprn inhaled intermittently over 

1 yr in a number of discrete, separate doses affects the 
blood (other changes) and nutritional and gross metabo- 
lism (body temperature increase) 

Rabbit, eye: 2 mg administered over 24 hr produces severe 
irritation 

* OSHA 29 CFR 1910.1000, Subpart Z, states that the final benzene standard in 29 CFR 1910.1028 applies to all occupational exposures to benzene except in some 
subsegments of industry where exposures are consistently under the action level (i.e., distribution and sale of fuels, sealed containers and pipelines, coke production, 
oil and gas drilling and production, natural gas processing, and the percentage exclusion for liquid mixtures); for the excepted subsegments, the benzene limits in 
Table 2-2 apply. 
t Acceptable maximum peak above the acceptable ceiling concentration for an 8-hr shift. - 

additional irritative. .. - rllutativc, reproductive. tu~norigenic, and toxicity data. 
.- - .- .- 

- - - -- -- -- - - 

I Boiling Point: 176 "F (80 "C) 
Melting Point: 42 "F (5.5 "C) 
V a ~ o r  Pressure: 100 mm HE at 79 "F (26.1 "CI 

I vapor Density (Air = 1): 2.7 
Evaporation Rate (Ether = 1): 2.8 

Molecular Weieht: 78.1 1 . - - - . - .-- .. - - - m - - ~ -  . 
Specific Gravity (15 "C/4 "C): 0.8787 
Water Solubilitv: Slightlv (0.180 el100 g of H.0 at 25 "C) 
%Volatile by ~blum;: 160 " - 1  

Viscosity: 0.6468 rnPa at 20 "C 

Appearance and .Odor: A colorless liquid with a characteristic sweet, aromatic odor. The odor recognition threshold (100% of panel) is approxi- 
mately 5 pprn (unfatigued) in air. Odor is not an adequate warning of hazard. 

, , 

Extinguishing Media: Use dry chemical, foam, or carbon dioxide to extinguish benzene fires. Water may be ineffective as an extinguishing 
agent since it can scatter and spread the fire. Use water spray to cool fire-exposed containers, flush spills away from exposures, disperse benzene 
vapor, and protect ersonnel attempting to stop an uni nited benzene leak. 
Unusual F ~ r e  or dp los ion  Hazards: Benzene is a ~ f a s s  1B flammable liquid A concentration exceeding 3250 pprn is considered a potential 
fire explosion hazard. Benzene vapor is heavier than air and can collect in low lying areas or travel to an ignition source and flash back. Explosive 
and flammable benzene vapor-air mixtures can easily form at room temperature. Eliminate all ignition sources where benzene is used, handled, or 
stored. 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode and full protective equipment. Structural 
firefi~hter's ~rotective clothing ~rovides limited orotection. Stav out of low areas. Be aware of runoff from fire control methods. Do not release to 

polymerization cannot occur. 
Chemical Incompatibilities: Benzene explodes on contact with diborane, permanganic acid, bromine pentafluoride, peroxodisulfuric acid, and 
peroxomonosulfuric acid. It ignites on contact with dioxygen difluoride, dioxygenyl tetrafluoroborate, iodine heptafluoride, and sodium peroxide 
+ water. Benzene forms sensitive, explosive mixture with iodine pentafluoride, ozone, liquid oxygen, silver perchlorate, nitryl erchlorate, nitric 
acid, and arsenic pentafluoride + potassium methoxide (explodes above 30 'C). A vigorous or incandescent reaction occurs wit! bromine 
trifluoride, uranium hexafluoride, and hydrogen + Raney nickel [above 410 "F (210 C)]. Benzene is incompatible with oxidizing materials. 
Conditions to Avoid: Avoid heat and ignition sources. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of benzene can produce toxic gases and vapors such as carbon 
monoxide. 
Copyright O 1990 Genium Publishing Corporation. 
Any commercial use or reproduction withour the publisher's permission is prohibited. 
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- 
RC list bcn ine  as, respectively, a supected human circ~nogen, a canccr hazard, and, based on 

sufficienfhuman and animal evidence, a human carcinogen (Group 1); 
Summary of Risks: Prolonged skin contact or excessive inhalation of benzene vapor may cause headache, weakness, appetite loss, and fatigue. 
The most important health hazards are cancer (leukemia) and bone marrow damage with injury to blood-forming tissue from chronic low-level . 
exposure. Higher level exposures may irritate the respiratory tract and cause central nervous system (CNS) depression. 
Medical Conditions Aggravated by Long-Term Exposure: Exposure may worsen ailments of the heart, lungs, liver, kidneys, blood, and CNS. 
Target Organs: Blood, central nervous system, bone marrow, eyes, upper respiratory tract, and skin. 
Primar Entry Routes: Inhalation, skin contact. 
Acute Jffeets: Symptoms of acute overexposure include irritation of the eyes, nose, and respiratory tract, breathlessness, euphoria, nausea, 
drowsiness, headache, dizziness, and intoxication. Severe exposure may lead to convulsions and unconsciousness. Skin contact may, cause a 1 drying rash (dermatitis). 
Chronic Effects: Long-term chronic exposure may result in many blood disorders ranging from aplastic anemia (an inability to form blood cells) 
to leukemia. 
FIRST AID 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Immediately rinse with flooding amounts of water for at least 15 min. For reddened or blistered 
skin, consult a physician. Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air. Emergency personnel should protect against inhalation exposure. Provide CPR to support 
breathing or circulation as necessary. Keep awake and transport to a medical facility. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, do not induce vomiting since aspiration may be 
fatal. Call a physician immediately. 
After first a ~ d ,  get appropriate in-plant, paramedic, or community medical support. 
Physician's Note: Evaluate chronic exposure with a CBC, peripheral smear, and reticulocyte count for signs of myelotoxicity. Follow up any 
early indicators of leukemia with a bone marrow biopsy. Urinary phenol conjugates may be used for biological monitoring of recent exposure. 
Acute management is primarily supportive for CNS depression. 

- .--" - - -- I- ~$dl, Leak, and Disposal Procedures - 
SpilyLeak: Design andpractice a benzene spill control and countermeasure plan (SCCP). Notify safety personnel, evacuate all unnecessary 
personnel, eliminate all heat and ignition sources, and provide adequate ventilation. Cleanup personnel should protect against vapor inhalation, eyc 
contact, and skin absorption. Absorb as much benzene as possible with an inert, noncombustible material. For large spills, dike far ahead of spill 
and contain liquid. Use nonsparking tools to place waste liquid or absorbent into closable containers for disposal. Keep waste out of confined 
spaces such as sewers, watersheds, and waterways because of explosion danger. Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Waste No. U019 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 1000 lb (454 kg) [* per Clean Water Act, Sec. 307 (a), 

31 1 (b)(4), 112; and per RCRA, Sec. 30011 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Tables Z-1-A and 2-2) - - - - - -- - 
Section 8. Special Protection Data 
Goggles: Wcar arotcctlve eveglasscs or chemlcal safctv goggles, per OSHA eve- and facc-arotcct~on rcmlat~ons (29 CFR 19 10.133). - - -- 
~ e G r a t o r :  seek professio~aradvice prior to respirator selectionand use. ~ o l i o ~  OSHA respirator regilations (2.9 CFR 1910.134) and, if neces- 
sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an 
SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations at least below the OSHA PELS 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source!'03) 
Safety Stations: Make available in the work area emergency eyewash stations, safetylquick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using thc toilct, or applying cosmetics. .... .. . ............ -" . ..... ... -- ......... ....... . . ... . . .. ... ... . ......... ... .- ....... . ... ........ 

I Sectibn 9. Special Precautions and - Comments 
Storage Requirements: Store in tightly closed containers in a cool, dry, well-ventilated area away from all heat and ignition sources and 
incompatible materials. Caution! Benzene vapor may form explosive mixtures in air. To prevent static sparks, electrically ground and bond all 
containers and equipment used in shipping, receiving, or transferring operations in production and storage areas. When opening or closing 
benzene containers, use nonsparking tools. Keep fire extinguishers readily available. 
Engineering Controls: Because OSHA specifically regulates benzene (29 CFR 1910.1028), educate workers about its potential hazards and 
dangers. Minimize all possible exposures to carcinogens. If possible, substitute less toxic solvents for benzene; use this material with extreme 
caution and only if absolutely essential. Avoid vapor inhalation and skin and eye contact. Use only with adequate ventilation and appropriate 
personal protective gear. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. 
Designate regulated areas of benzene use (see legend in the box below) and label benzene containers with "DANGER, CONTAINS BENZENE, 
CANCER HAZARD. " 
Other Precautions: Provide preplacement and periodic medical examinations with emphasis on a history of blood disease or previous exposure. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Benzene (benzof) IMO Shipping Name: Benzene 
DOT Hazard Class: Flammable liquid IMO Hazard Class: 3.2 
IDNo.: UN1114 ID No.: UN1114 
D m  Label: Flammable liquid IMO Label: Flammable liquid FLAMMABLENO SMOKING 
DOT Packaging Exceptions: 173.118 IMDG Packaging Group: I1 AUTHORIZED PERSONNEL ONLY 
DOT Packaging Requirements: 173.1 19 RESPIRATOR REQUIRED , 
MSDS Collection References: 1,2, 12,26,73, 84-94, 100, 101, 103, 109, 124, 126, 127, 132, 134, 136, 138, 139, 143 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Upfal, MD, MPH; Edited by: JR Stuart, MS 4 

Copyright O 1990 by G-nium Publishing Corporation, Any commercial use or reproduction without the publisher's permission is prohibited. Judgments as lo the suitability of information herein for the purchaser's purposes 
are necessarily the purchaser's responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation extends no warranties, makes no representations, and assumes 
no responsibility as to the accuracy or suitability of such information for application to the purchaser's intended purpose or lor consequences of its use. 



Section 1. Material Identification 39 
Toluene (C6H,CH3) Description: Derived from petroleum i.e., dehydrogenation of cycloparaffin fractions followed by the R 1 NFPA 
aromatization of saturated aromatic hydrocarbons or by fractional distillation of coal-tar light oil and purified by rectifica- 
tion. Used widely as a solvent (replacing benzene in many cases) for oils, resins, adhesives, natural rubber, coal tar, asphalt, 
pitch, acetyl celluloses, cellulose paints and varnishes; a diluent for photogravure inks, raw material for organic synthesis K 3 

automobile gasoline, as a nonclinical thermometer liquid and suspension solution for navigational instruments. 
:*@ (benzoyl & benzilidene chlorides, saccharine, TNT, toluene diisocyanate, and many dyestuffs), in aviation and high octane ' *  Skin 

absorption 

Genium Publishing Corporation 
One Genium Plaza 

Schenectady, NY 12304-4690 USA 
(5 18) 377-8854 

Other ~esignations: CAS No. 108-88-3, Methacide, methylbenzene, methylbenzol, phenjlmethane, toluol, Tolu-sol. 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide(73) for a suppliers list. HMIS Chronic 

H 2- effects 
F 2 

Material Safety Data Sheets Collection: 
Sheet No. 317 
Toluene 
Issued: 8/79 Revision: E, 9/92 

. d 

Cautions: Toluene is an eye, skin, and respiratory tract irritant becoming narcotic at high centrations. Liver and kidney damage R 0 
has occurred. Pregnant women chronically exposed to toluene have shown teratogenic effects. Toluene is highly flammable. 

--- 
PPE-~ec. 8 

Section 2. Ingredients and Occupational Exposure Limits 
Toluene, < 1009'0; may contain a small amount of benzene (- I%), xylene, and nonaromatic hydrocarbons. 
1991 OSHA PELS 1992-93 ACGIH TLV (Skin) 1985-86 Toxicity Data? , 

8-hr TWA: 100 ppm (375 mg/m3) TWA: 50 ppm (188 mg/m3) Man, inhalation, TCLo: 100 ppm caused hallucinations, 
15-min STEL: 150 pprn (560 mg/m3) 

1990 DFG (Germany) MAK* 
and changes in motor activity and changes in 

1990 IDLH Level TWA: 100 ppm (380 mg/m3) psychophysiological tests. 
2000 ppm Half-life: 2 hr to end of shift 

Human, oral, LDLo: 50 mglkg; toxic effects not 
yet reviewed 

1990 NIOSH RELs Category 11: Substances with systemic effects Human, eye: 300 ppm caused irritation. 
TWA: 100 ppm (375 mg/m3) Peak Exposure Limit: 500 ppm, 30 min Rat, oral, LD,,: 5000 mglkg 
STEL: 150 ppm (560 mg/m3) average value, 2lshift Rat, liver: 30 pmol/L caused DNA damage. 
* Available information suggests damage to the developing fetus is probable. 
+See NIOSH, RTECS (XS5250000), for additional irritation, mutation, reproductive, and toxicity data. 

--- 

1 ~ e c ~ 0 n 3 .  Phvsical Data 
Boiling Point: 232 "F ( 1  10.6 "C) Water Solubility: Very slightly soluble, 0.6 mg/L at 68 "F (20 "C) 
Melting Point: -139 "F (-95 "C) Other Solubilities: Soluble in acetone, alcohol, ether, benzene, chloroform, glacial acetic ' 

Molecular Weight: 92.15 acid, petroleum ether, and carbon disulfide. 
Density: 0.866 at 68 "F (2014 "C) Vapor Pressure: 22 mm Hg at 68 "F (20 'C); 36.7 mm Hg at 86 "F (30 "C) 
Surface Tension: 29 dynelcm at 68 T (20 "C) Saturated Vapor Density (Air = 0.075 lb/ft3 or 1.2 kg/m3): 0.0797 Ib/ft3 or 1.2755 kg/m3 
Viscosity: 0.59 cP at 68 "F (20 "C) Odor Threshold (range of all referenced values): 0.021 to 69 ppm 
Refraction Index: 1.4967 at 20 "C/D 

Section 4. Fire and Explosion Data --- - -- --- -- 

Flash Point: 40 "F (4.4 "C) CC ( Autoignition Temperature: 896 "F (480 "C) I LEL: 1.27% v/v TEL: 7.0% v/v 
Extinguishing Media: Toluene is a Class 1B flammable liquid. To fight fire, use dry chemical carbon dioxide, or 'alcohol-resistant' foam. Water 
spray may be ineffective as toluene floats on water and may actually spread fire. Unusual Fire or  Explosion Hazards: Concentrated vapors are 
heavier than air and may travel to an ignition source and flash back. Container may explode in heat of fire. Toluenes' burning rate = 5.7 mmlmin 
and its flame speed = 37 cmlsec. Vapor poses an explosion hazard indoors. outdoors, and in sewers. May accumulate static electricity. Special 
Fire-fighting Procedures: Because fire may produce toxic thermal decolnposition products. wear a self-contained breathing apparatus (SCBA) 
with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighter's protective clothing provides only limited 
protection. Apply cooling water to sides of tanks until well after fire is out. Stay away from ends of tanks. For massive fire in cargo area, use 
monitor nozzles or unmanned hose holders; if impossible, withdraw from fire and let bum. Withdraw immediately if you hear a rising sound from 
venting safety device or notice any tank discoloration due to fire because a BLEVE (boiling liquid expanding vapor explosion) may be imminent. 
Do not release runoff from fire control methods to sewers or waterways. 

-- p ~ ~ ~ - - ~ p ~  

Section 5. Reactivity Data 
-- -ppp-p -- 

StabilityPolymerization: Toluene is stable at room temperature in closed containers under normal storage andhandling conditions. Hazardous 
polymerization can't occur. Chemical Incompatibilities: Strong oxidizers, concentrated nitric acid, nitric acid + sulfuric acid, dinitrogen tetroxide, 
silver perchlorate, bromine trifluoride, tetranitromethane, and 1,3-dichloro-5,5-dimethyl-2,4-imidazolididione Conditions to Avoid: Contact with 
heat, ignition sources, or incompatibles. Hazardous Products of Decomposition: 'Thermal oxidative decomposition of toluene can produce carbon 
dioxide, and acrid, irritating smoke. 

- - - - - p ~ p ~ ~ ~ ~ ~  

Section 6. ~ e a l t h E 2 a r d  Data 

I 

Carcinogenicity: The IARC,(]@) NTP:'~~) and OSHA('@) do not list toluene as a carcinogen. Summary of Risks: Toluene is irritating to the eyes, 
nose, and respiratory tract. Inhalation of high concentrations produces a narcotic effect sometimes leading to coma as well as liver and kidney 
damage. 93% of inhaled toluene is retained in the body of which 80% is metabolized to benzoic acid, then to hippuric acid and excreted in urine. 
The remainder is metabolized to o-cresol and excreted or exhaled unchanged. Toluene metabolism is inhibited by alcohol ingestion and is synergis- 
tic with benzene, asphalt fumes, or chlorinated hydrocarbons (i.e. perchloroethylene). Toluene is readily absorbed through the skin at 14 to 23 mg/ 
cm2/hr. Toluene is absorbed quicker during exercise than at rest and appears to be retained longer in obese versus thin victims; presumably due to its 
lipid solubility. There is inconsistent data on toluene's ability to damage bone marrow; chronic poisoning has resulted in anemia and leucopenia with 
b,iopsy showing bone marrow hypo-plasia. These reports are few and some authorities argue that the effects may have been due to benzene contami- 
nants. Chronic inhalation during pregnancy has been associated with teratogenic effects on the fetus including microcephaly, CNS dysfunction, 
attentional deficits, developmental delay + language impairment, growth retardation, and physical defects including a small midface, short palpebral 
fissures, with deep-set eyes, low-set ears, flat nasal bridge with a small nose, micrognathia, and blunt fingertips. There is some evidence that toluene 
causes an autoimmune illness in which the body produces antibodies that cause inflammation of its own kidney. Conrinue on nexi D ~ P I  

Appearance and Odor: Colorless liquid with a sickly sweet odor. 

~~ ~ . " 
Copyright O 1992 Genium Publishing Corporation. Any commercial use or repruduct~on without the publisher's permission is prohibited. 
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Section 6. Health Hazard Data 
Medical Conditions Aggravated by Long-Term Exposure: Alcoholism and CNS, kidney, skin, or liver disease. Target Organs: CNS, liver, 
kidney, skin. Primary Entry Routes: Inhalation, skin contact/absorption. Acute Effects: Vapor inhalation causes respiratory tract imtation, fatigue, 
weakness, confusion, dizziness, headache, dilated pupils, watering eyes, nervousness, insomnia, parasthesis, and vertigo progressing to narcotic coma. 
Death may result from cardiac arrest due to ventricular fibrillation with catecholamines loss. Liquid splashed in the eye causes conjunctival imtation, 
transient corneal damage and possible bums. Prolonged skin contact leads to drying and fissured dermatitis. Ingestion causes GI tract imtation and 
symptoms associated with inhalation. Chronic Effects: Symptoms include mucous membrane imtation, headache, vertigo, nausea, appetite loss and 
alcohol intolerance. Repeated heavy exposure may result in encephalopathies (cerebellar ataxia and cognitive dysfunction), liver enlargement, and 
kidney dystrophy (wasting away). Symptoms usually appear at workdays end, worsen at weeks end and decrease or disappear over the weekend. 
FIRST AID Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding 
amounts of water until transported to an emergency medical facility. Consult an ophthalmologist immediately. Skin: Quickly remove contaminated 
clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. Inhalation: Remove exposed person to 
fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control 
center and unless otherwise advised, have that conscious and alert person drink 1 to 2 glasses of water to dilute. Do not induce vomiting because of 
danger of aspiration into the lungs. Gastric lavage may be indicated if large amounts are swallowed; potential toxicity needs to be weighed against 
aspiration risk when deciding for or against gastric lavage. Note to Physicians: Monitor cardiac function. If indicated, use epinephrine and other 
catechoiamines carefully, because of the possibility of a lowered myocardial threshold to the arrhythmogenic effects of such substances. Obtain CBC, 
electrolytes, and urinalysis. Monitor arterial blood gases. If toluene has > 0.02% (200 ppm) benzene, evaluate for potential benzene toxicity. BEI: 
hippuric acid in urine, sample at shift end (2.5 g/g creatinine); Toluene in venous blood, sample at shift end (1.0 mg/L). 
Section 7. Saill. Leak. and Dis~osal Procedures 
SpilVLeak: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Cleanup personnel protect against inhalation and skideye 
contact. Use water spray to cool and disperse vapors but i t  may not prevent ignition in closed spaces. Cellosolve, hycar absorbent materials, and 
fluorocarbon water can also be used for vapor suppressiodcontainment. Take up small spill with earth, sand, vermiculite, or other absorbent, 
noncombustible material. Dike far ahead of large spills for later reclamation or disposal. For water spills, (10 ppm or greater) apply activated carbon at 
10X the spilled amount and remove trapped material with suction hoses or use mechanical dredgesllifts to remove immobilized masses of pollutants 
and precipitates. Toluene can undergo fluidized bed incineration at 842 to 1796 "F (450 to 980 "C), rotary kiln incineration at 1508 to 2912 "F (820 to 
1600 "C), or liquid injection incineration at 1202 to 2912 "F (650 to 1600 "C). Follow applicable OSHA regulations (29 CFR 1910.120). Ecotoxicity 
Values: Blue gill, = 17 mg/L124 hr; shrimp (Crangonfracis coron), LCSo = 4.3 ppm196 hr; fathead minnow (Pi~itephales promelas), LC, = 36.2 
mglLl96 hr. Environmental Degradation: If released to land, toluene evaporates and undergoes microbial degradation. In water, toluene volat~lizes 
and biodegrades with a half-life of days to several weeks. In air, toluene degrades by react~on with photochemically produced hydroxyl radicals. 
Disposal: Treat contaminated water by gravity separation of solids, followed by skimming of surface. Pass through dual media filtration and carbon 
absorption units (carbon ratio 1 kg to 10 kg soluble material). Return waste water from backwash to gravity separator. Contact your supplier or a 
licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations OSHA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U220 Listed as an Air Contaminant (29 CFR 19 10.1000, Table Z-1 -A) 
SARA Extremely Hazardous Substance (40 CFR 353 ,  TPQ: Not listed 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 1000 Ib (454 kg) 

[* per RCRA, Sec. 3001; CWA, Sec. 31 1 (b)(4); CWA, Sec. 307 (a)] 
Listed as a SARA TOXIC Chemical (40 CFR 372.65): Not listed 

I Section 8. S~ecial  Protection Data 
Goggles: Wear protective eyeglasses with shatter-resistant glass and side-shields or chemical safety goggles, per OSHA eye- and face-protection 
regulations (29 CFR 1910.133). Because contact lens use in industrv is controversial. establish vour own ~ol icv.  Resoirator: Seek ~rofessional 
a&ice prior'to respirator selection and use. Follow OSHA respirat& regulations (29 CFR 1910y134) and,;f necessar;, wear a M S H ~ N I O S H -  
approved respirator. For c 100 ppm, use any chemical cartridge respirator with appropriate organic vapor cartridges, any supplied-air respirator 
(SAR), or SCBA. For c 200 ppm, use any SAR operated in continuous-flow mode, any SAR or SCBA with a full facepiece, or any air-purifying 
respirator with a full facepiece having a chin-style, front or back mounted organic vapor canister. For emergency or nonroutine operations (cleaning 
spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-puri'ing respirators do not protect workers in oxygen-deficient atmospheres. 
If respirators are used, OSHA requires a written respiratory protection program that includes at least: medical certification, training, fit-testing, 
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Other: Wear chemically protective 
gloves, boots, aprons, and gauntlets to prevent skin contact. Polyvinyl alcohol with a breakthrough time of > 8 hr, Teflon and Viton are recom- 
mended as suitable materials for PPE. Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below 
the OSHA PELS (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its 
s o u r ~ e . " ~ ~ ' S a f e t ~  Stations: Make available in the work area emergency eyewash stations, safetylquick-drench showers, and washing facilities. 
Contaminated Equipment: Separate contaminated work clothes from street clothes and launder before reuse. Remove toluene from your shoes and 
clean PPE. Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, 
drinking, smoking, using the toilet, or applying cosmetics. 

Section 9. Saecial Precautions and Comments 
Storage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area away from ignition sources and incom- 
patibles. Outside or detached storage is preferred. If stored inside, use a standard flammable liquids warehouse, room, or cabinet. To prevent static 
sparks, electrically ground and bond all equipment used with toluene. Do not use open lights in toluene areas. Install Class 1, Group D electrical 
equipment. Check that toluene is free of or contains c 1 % benzene before use. Engineering Controls: To reduce potential health hazards, use 
sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain concentrations at the lowest practical level. Adminis- 
trative Controls: Adopt controls for confined spaces (29 CFR 1910.146) if entering areas of unknown toluene levels (holes, wells, storage tanks). 
Consider preplacement and periodic medical exams of exposed workers that emphasize the CNS, liver, kidney, and skin. Include hemocytometric 
and thrombocyte count in cases where benzene is a contaminant of toluene. Monitor air at regular intervals to ensure effective ventilation. 

Transportation Data (49 CFR 172.101) 
DOT Shipping Name: 
DOT Hazard Class: 3 
ID No.: UN1294 

Toluene Packaging Authorizations Quantity Limitations Vessel Stowage Requirements 
a) Exceptions: 150 a) Passenger Aircraft or Railcar: 5L Vessel Stowage: B 
b) Non-bulk Packaging: 202 b) Cargo Aircraft Only: 60L Other: -- 

DOT Packing Group: I1 C) Bulk Packaging: 242 
DOT Label: Flammable Liquid 
S~ec ia l  Provisions (172.102): TI 
MSDS Collection References: 26, 73, 100, 101, 103, 124, 126, 127, 132, 140, 148, 153: 159, lq3, 164, 167, 169, 171, 174, 175, 176, 180. 
Prepared by: M Gannon, BA; Industrial Hygiene Review: PA Roy, CIH, MPH; Med~cal Rev~ew: AC Darlington, MD, MPH 
Copyright 0 1992 by Genium Publishing corporation. Any commercial use or repmduclion without the publisher's m i s s i o n  is prohibied u d g m e n  as lo h e  u i b i i t y  of information herein for the p u h e r s  purposes are 
necessarily the purchaser's responsibility. Although reasonable care has been taken in the preparation of such informalion, Genium Publishing Corporation extends no warranties, makes no represenralions, and assumes no 
responsibility as lo the accuracy or suitability of such information for application to the purchaser's intended purpose or for conscquences of i u  use. 



I Material Safety Data Sheets Collection: 

Xylene (Mixed Isomers) (C,H,,) Description: The commercial product is a blend of the three isomers [ortho-(0-), meta-(m- R 1 NFPA 
), para-(p-)] with the largest proportion being m- xylene. Xylene is obtained from coal tar, toluene by transalkylation, and 
pseudocumene. Used in the manufacture of dyes, resins, paints, varnishes, and other organics; as a general solvent for 
adhesives, a cleaning agent in microscope technique; as a solvent for Canada balsam microscopy; as a fuel component; in K 3 - 
aviation gasoline, protective coatings, sterilizing catgut, hydrogen peroxide, perfumes, insect repellants, pharmaceuticals, and 
the leather industry; in the production of phthalic anhydride, isophthalic, and terephthalic acids and their dimethyl esters 
which are used in the manufacture of polyester fibers; and as an indirect food additive as a component of adhesives. Around 

= @  HMIS 

the home, xylene is found as vehicles in paints, paint removers, degreasing cleaners, lacquers, glues and cements and as H 2 t  

solvent/vehicles for pesticides. 
F 3 

Other Designations: CAS No. 1330-20-7 [95-47-6; 108-38-3; 106-42-3 (0-, m-, p-isomers)], dimethylbenzene, 
R 0 
PPE i 

methyltoluene, NCI-C55232, Violet 3, xylol. f Chronic 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide(73) for a suppliers list. Effects 

Genium Publishing Corporation 
One Genium Plaza 

Schenectady, NY 12304-4690 USA - ? (518) 377-8854 

Cautions: Xylene is an eye, slun, and mucous membrane irritant and may be narcotic in high concentrations. It is a dangerous fire hazard. $ Set. 

Section 2. Ingredients and Occupational Exposure Limits 

Sheet No. 318 
Xylene (Mixed Isomers) 

Issued: 11/80 Revision: E, 9/92 Errata: 12/94 

Xylene (mixed isomers): the commercial product generally contains - 40% m-xylene; 20% each of o-xylene, p-xylene, and ethylbenzene; and small 
quantities of toluene. Unpurified xylene may contain pseudocumene. 

1991 OSHA PELS 1992-93 ACGIH TLVs 1985-86 Toxicity Data* 
8-hr TWA: 100 ppm (435 mg/m3) TWA: 100 ppm (434 mg/m3) Human, inhalation, TCLo: 200 ppm produced 
15-min STEL: 150 ppm (655 mg/m3) STEL: 150 ppm (651 mg/m3) olfaction effects, conjunctiva irritation, and other 

1990 IDLH Level 
BE1 (Biological Exposure Index): Methylhippuric changes involving the lungs, thorax, or respiration. 

1000 pprn acids in urine at end of shift: 1.5 g/g creatinine Man, inhalation, LCLo: 10000 p p d 6  hr; toxic 
effects not yet reviewed. 

1990 NIOSH RELs 
1990 DFG (Germany) MAK 
TWA: 100 pprn (440 mg/m3) 

Human, oral, LDLo: 50 mgkg; no toxic effect noted. 
TWA: 100 ppm (435 mg/m3) Category 11: Substances with systemic effects Rat, oral, LD50: 4300 mgkg; toxic effect not yet 
STEL: 150 ppm (655 mg/m3) Half-life: < 2 hr reviewed. 

Peak Exposure: 200 ppm, 30 average value, Rat, inhalation, LC50: 5000 p p d 4  hr; toxic effects 

4 peaks per shift not yet reviewed. 

Section 1. Material Identification 45 

* See NIOSH, RTECS (XE2100000), for additional toxicity data. 

Section 3. Physical Data 
Boiling Point Range: 279 to 284 "F (137 to 140 "C)* Molecular Weight: 106.16 
Boiling Point: ortho: 291 "F (144 "C); meta: 281.8 "F (138.8 "C); Specific Gravity: 0.864 at 20 "C/4 "C 

para: 281.3 "F (138.5 "C) Water Solubility: Practically insoluble 
Freezing PointMelting Point: ortho: - 13 "F (-25 "C); Other Solubilities: Miscible with.absolute alcohol, ether, and 

meta: -53.3 "F (- 47.4 "C); para: 55 to 57 "F (13 to 14 "C) many other organic liquids. 
Vapor Pressure: 6.72 mm Hg at 70 "F (21 "C) OctanolIWater Partition Coefficient: logKow = 3.12-3.20 
Saturated Vapor Density (Air = 1.2 kg/m3): 1.23 kg/m3, 0.077 lbs/ft3 Odor Threshold: 1 ppm 

Appearance and Odor: Clear, sweet-smelling liquid. Viscosity: ~ 3 2 . 6  SUS 

* Materials with wider and narrower boiling ranges are commercially available. 

Section 4. Fire and Explosion Data 
Flash Point: 6 p  
Extinguishing Media: For small fires, use dry chemical, carbon dioxide (CO,), water spray or regular foam. For large fires, use water spray, fog or 
regular foam. Water may be ineffective. Use water spray to cool fire-exposed containers. Unusual Fire or Explosion Hazards: Xylene vapors or 
liquid (which floats on water) may travel to an ignition source and flash back. The heat of fire may cause containers to explode and/or produce 
irritating or poisonous decomposition products. Xylene may present a vapor explosion hazard indoors, outdoors, or in sewers. Accumulated static 
electricity may occur from vapor or liquid flow sufficient to cause ignition. Special Fire-fighting Procedures: Because fire may produce toxic 
thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive- 
pressure mode. Structural firefighter's protective clothing will provide limited protection. If feasible and without risk, move containers from fire area. 
Otherwise, cool fire-exposed containers until well after fire is extinguished. Stay clear of tank ends. Use unmanned hose holder or monitor nozzles for 
massive cargo fires. If impossible, withdraw from area and let fire bum. Withdraw immediately in case of any tank discoloration or rising sound from 
venting safety device. Do not release runoff from fire control methods to sewers or waterways. 

Section 5. Reactivity Data 
Stability/Polymerization: Xylene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 
~olymerization cannot occur. Xykene is easily chlorinated, sulfonated, or nitrated. Chemical Incompatibilities: Incompatibilities include strong 
icids and oxidizers and 1,3-dichloro-5,5-dimethyl-2,4-imidazolidindione (dichlorohydrantoin). Xylene attacks some forms of plastics, rubber, and 
:oatings. Conditions to Avoid: Avoid heat and ignition sources and incompatibles. Hazardous Products of Decomposition: Thermal oxidative 
lecomposition of xylene can produce carbon dioxide, carbon monoxide, and various hydrocarbon products. 

Section 6. Health Hazard Data 
Carcinogenicity: The IARC,('") and OSHA('") do not list xylene as a carcinogen. Summary of Risks: Xylene is an eye, mucous 
membrane, and respiratory tract irritant. Irritation starts at 200 ppm; severe breathing difficulties which may be delayed in onset can occur at high 
concentrations. It is a central nervous system (CNS) depressant and at high concentrations can cause coma. Kidney and liver damage can occur with 
xylene exposure. With prolonged or repeated cutaneous exposure, xylene produces a defatting dermatitis. Chronic toxicity is not well defined, but it 
is less toxic than benzene. Prior to the 1950s, benzene was often found as a contaminant of xylene and the effects attributed to xylene such as blood 
dyscrasias are questionable. Since the late 1950s, xylenes have been virtually benzene-free and blood dyscrasias have not been associated with 
xylenes. Chronic exposure to high concentrations of xylene in animal studies have demonstrated mild reversible decrease in red and white cell 
:ounts as well as increases in platelet counts. Continue on nexr pagt 
:opyright O 1992 Genium Publishing Corporation. Any commercial use or reproduction without the publisher's permission is prohibited. 
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I Section 6. Health Hazard Data, continued 
Menstrual irregularity was reported in association with workplace exposure to xylene perhaps due to effects on liver metabolism. Xylene crosses the 
human placenta, but does not appear to be teratogenic under conditions tested to date. Medical Conditions Aggravated by Long-Term Expo- 
sure: CNS, respiratory, eye, skin, gastrointestinal (GI) , liver and kidney disorders. Target Organs: CNS, eyes, GI tract, liver, kidneys, and skin. 
Primary Entry Routes: Inhalation, skin absorption (slight), eye contact, ingestion. Acute Effects: Inhalation of high xylene concentrations may 
cause dizziness; nausea, vomiting, and abdominal pain; eye, nose, and throat irritation; respiratory tract imtation leading to pulmonary edema (fluid 
in lung); drowsiness; and unconsciousness. Direct eye contact can result in conjunctivitis and corneal bums. Ingestion may cause a burning sensa- 
tion in the oropharynx and stomach and transient CNS depression. Chronic Effects: Repeated or prolonged skin contact may cause drying and 
defatting of the skin leading to dermatitis. Repeated eye exposure to high vapor concentrations may cause reversible eye damage, peripheral and 
central neuropathy, and liver damage. Other symptoms of chronic exposure include headache, fatigue, irritability, chronic bronchitis, and GI 
disturbances such as nausea, loss of appetite, and gas. 
FIRST AID Emergency personnel shouldprotect against exposure. Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids 
and flush immediately and continuously with flooding amounts of water until transported to an emergency medical facility. Consult a physician 
immediately. Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap 
and water. For reddened or blistered skin, consult a physician. Carefully dispose of contaminated clothing as it may pose a fire hazard. Inhalation: 
Remove exposed person to fresh air and support breathing as needed. Monitor exposed person for respiratory distress. Ingestion: Never give 
anything by mouth to an unconscious or convulsing person. Contact a poison control center and unless otherwise advised, do not induce vomiting! If 
spontaneous vomiting should occur, keep exposed person's head below the hips to prevent aspiration (breathing liquid xylene into the lungs). 
Aspiration of a few millimeters of xylene can cause chemical pneumonitis, pulmonary edema, and hemorrhage. Note to Physicians: Hippuric acid 
or the ether glucuronide of ortho-toluic acid may be useful in diagnosis of meta-, para- and ortho-xylene exposure, respectively. Consider gastric 
lavage if a large quantity of xylene was ingested. Proceed gastric lavage with protection of the airway from aspiration; consider endotracheal 
intubation with inflated cuff. 

Section 7. Spill, Leak, and Dis~osal Procedures 
SpilVLeak: Notify safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sources, and ventilate spill area. Cleanup 
personnel should protect against vapor inhalation and skin or eye contact. If feasible and without undue risk, stop leak. Use appropriate foam to 
blanket release and suppress vapors. Water spray may reduce vapor, but does not prevent ignition in closed spaces. For small spills, absorb on paper 
and evaporate in appropriate exhaust hood or absorb with sand or some non-combustible absorbent and place in containers for later disposal. For 
large spills dike far ahead of liquid to contain. Do not allow xylene to enter a confined space such as sewers or drains. On land, dike to contain or 
divert to impermeable holding area. Apply water spray to control flammable vapor and remove material with pumps or vacuum equipment. On 
water, contain material with natural barriers, booms, or weirs; apply universal gelling agent; and use suction hoses to remove spilled material. 
Report any release in excess of 1000 Ib. Follow applicable OSHA regulations (29 CFR 1910.120). Environmental Transport: Little bioconcen- 
tration is expected. Biological oxygen demand 5 (after 5 days at 20 "C): 0.64 (no stated isomer). Ecotoxicity values: LDSO, Goldfish, 13 mgiLl24 hr, 
conditions of bioassay not specified, no specific isomer. Environmental Degradation: In the atmosphere, xylenes degrade by reacting with 
photochemically produced hydroxyl radicals with a half-life ranging from 1-1.7 hr. in the summer to 10- 18 hr in winter or a typical loss of 6746% 
per day. Xylenes are resistant to hydrolysis. Soil AbsorptionIMobility: Xylenes have low to moderate adsorption to soil and when spilled on land, 
will volatilize and leach into groundwater. Disposal: As a hydrocarbon, xylene is a good candidate for controlled incineration. Contact your supplier 
or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations OSHA Designations 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-l-A) 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U239, F003 (spent solvent) 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 1000 lb (454 kg) [* per Clean Water Act, 

Sec. 3 1 1 (b)(4); per RCRA, Sec. 30011 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because 
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use. 
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHAMIOSH-approved respirator. For concentrations >lo00 
ppm, use any chemical cartridge respirator with organic vapor cartridges; any powered, air-purifying respirator with organic vapor cartridges; any 
supplied-air respirator; or any self-contained breathing apparatus. For emergency or nonroutine operations (cleaning spills, reactor vessels, or 
storage tanks), wear an SCBA. Warning! Air-purifying respirators do notprotect workers in oxygen-deficient atmospheres. Other: Wear chemi- 
cally protective gloves, boots, aprons, and gauntlets to prevent all skin contact. With breakthrough times > 8 hr, consider polyvinyl alcohol and 
fluorocarbon rubber (Viton) as materials for PPE. Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concen- 
trations below the OSHA PELS (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by 
controlling it at its source.(lo3) Safety Stations: Make available in the work area emergency eyewash stations, safetylquick-drench showers, and 
washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder contaminated work clothing 
before wearing. Remove this material from your shoes and clean PPE. Comments: Never eat, drink, or smoke in work areas. Practice good per- 
sonal hygiene after using this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in clearly labelled, tightly closed, containers in a cool, well-ventilated place, away from strong oxidizing materials 
and heat and ignition sources. During transferring operations, electrically ground and bond metal containers. Engineering Controls: To reduce 
potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain concentrations at the 
lowest practical level. Use hermetically sealed equipment, transfer xylene in enclosed systems, avoid processes associated with open evaporating 
surfaces, and provide sources of gas release with enclosures and local exhaust ventilation. Use Class I, Group D electrical equipment. Administra- 
tive Controls: Establish air and biological monitoring programs and evaluate regularly. Consider preplacement and periodic medical examinations 
including a complete blood count, a routine urinalysis, and liver function tests. Consider hematologic studies if there is any significant contamination 
of the solvent with benzene. If feasible, consider the replacement of xylene by less toxic solvents such as petrol (motor fuel) or white spirit. Before 
carrying out maintenance and repair work, steam and flush all equipment to remove any xylene residues. 

Transportation Data (49 CFR 172.101) 
DOT Shipping Name: Xylenes Packaging Authorizations Quantity Limitations Vessel Stowage Requirements 
DOT Hazard Class: 3 a) Exceptions: 173.150 a) Passenger, Aircraft, or Railcar: 5L a) Vessel Stowage: B 
ID No.: UN 1307 b) Nonbulk Packaging : 173.202 b) Cargo Aircraft Only: 60L b) Other: - 
DOT Packing Group: I1 c) Bulk Packaging: 173.242 
DOT Label: Flammable Liquid 
Special Provisions (172.102): T1 

Copyright O 1992 by Genium Publishing Corporation. Any commercial use or reproduction withoul (he publisher's permission is prohibited. Judgments as to the su~tability of infomatton herein for thepurchaser'spurposes 
are necessarily the purchaser's responsibihty. Although reasonable care has been taken in the preparation of such information. Geniun~ Publishmg Carporallon extends no warranties, makes no representations, and assumes 
no regpons~bilily as lo the accuracy or suitability of such information for application lo the purchaser's intended purpose or for consequences of its use. 



I Material Safeh Data Sheets Collection: 

cals; a chemical intermediate for phenol, o-, and p-chloronitrobenzene, DDT, and aniline; and an intermediate in manufac- 

Other Designations: CAS No. 0108-90-7, benzene chloride; chlorobenzol; MCB; monochlorobenzene; phenyl chloride. 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guide(73) for a suppliers list. 

Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

F 3 
Cautions: Chlorobenzene is a skin and mucous membrane irritant, a fairly strong narcotic, and a central nervous system (CNS) depres- R 0 
sant. Chronic inhalation may cause lung, liver, and kidney damage. This material is a dangerous fire hazard when exposed to heat or PPG* 
flame. * Sec. 8 

" < 

Sheet No. 366 
Chlorobenzene 

Issued: 11/82 Revision: B, 11/90 

1-redients and &eupational - - Exposure Limits - 1  
Chlorobenzene, ca 100% 

1989 OSHA PEL 1990-91 ACGIH TLV* 1988 NIOSH REL 1985-86 Toxicity Data? 
8-hr TWA: 75 ppm, 350 mg/m3 TWA: 75 ppm, 345 mg/m3 None established Rat, oral, LD,,: 2910 mgkg; toxic effects not yet reviewed 

Rat, inhalation, TCL0: 210 ppm administered for 6 hr to a 
1987 IDLH Level 6- to 15-day pregnant female produces specific develop- 
2400 ppm mental abnormalities 

I * In its "Notice of Intended Changes (for 1990-91)," the ACGIH lists a proposed lower level TWA for chlorobenzene: 10 ppm, 46 mg/m3.[L54' . . 

?See NIOSH, RTECS ( ~ ~ 0 1 7 5 0 & ) ,  for additional mutative, reproductive,-and toxicity data. 

Section 3, Physical Data 
Boiling Point: 270 "F (132 "C) at 760 mm Hg Viscosity: 0.790 centipoise at 70 "F (21 "C) 
 elt ti& Point: -50.1 "F (-45.6 "C) ~o lecu lar  Weight: 112.56 
Vapor Pressure: 11.8 mm Hg at 77 "F (25 "C) Specific Gravity (20 "C/4 "C): 1.1058 
Vapor Density (Air = 1): 3.88 Water Solubility: Insoluble 

Appearance and Odor: A clear, colorless, volatile liquid with a faint, almond-like odor. Threshold odor concentration: 100% recognition, 
0.21 ppm. 

Section 4, Pire and ExpX~sion Data 
Flash Point: 85 "F (29.5 "C). CC I Autoignition Temperature: 1180 "F (638 "C) ' LEL: 1.8% v/v I UEL: 9.6% v/v - 
Extinguishing Media: Use carbon dioxide, dry chemical, halon, water spray, or standard foam to extinguish fires involving chlorobenzene. Use 
water in flooding quantities as fog since solid streams of water may spread fire. Apply water spray from as far as possible to cool fire-exposed 
containers. 

I Unusual Fire or Explosion Hazards: Chlorobenzene is dangerous when exposed to heat or flame. Vapor may travel to an ignition source and 
flash back. 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode. Do not extinguish fire unless flow can be 
stopped. Be aware of runoff from fire control methods. Do not release to sewers or waterways. 

Section 5. Reactivity Data 
Stability/Polymerization: Chlorobenzene is stable at room temperature in closed containers under normal storage and handling conditions. Haz- 
ardous polymerization canno1 occur. 
Chemical Incompatibilities: Chlorobenzene is incompatible with strong oxidizers; contact may cause fires and explosions. It reacts violently 
with dimethyl sulfoxide. Silver perchlorate forms a solvated, shock-sensitive salt with chlorobenzene (explosion). Chlorobenzene is potentially 
explosive with powdered sodium or phosphorus trichloride + sodium. 
Conditions to Avoid: Avoid all heat and ignition sources and incompatible materials. 
Hazardous Products of Decomposition: Thermal oxidative decomposition products of chlorobenzene can include soot, hydrogen chloride, 
phosgene, and carbon monoxide. 

I I 
Copyright O 1990 Genium Publishing Corporation. 
Any commercial use or reproduction without the publisher's permission is prohibited. 
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system (CNS) depression. Overexposure is irritating 
r ingestion and can be absorbed slowly through the 
peated skin contact may result in dermatitis or skin 

idney, or chronic respiratory disease may be at 

e with flooding amounts of water for at least 15 rnin. For reddened or blistered skin, consult a 

If ingested, have that conscious person drink 1 to 2 glasses of 

period is the median tolerance limit (TLm) at which 50% of the aquatic organisms survive. Follow applicable OSHA regulations (29 CFR 

zardous Waste (40 CFR 261.33), Hazardous Waste No. U037 
Substance* (40 CFR 302.4), Reportable Quantity (RQ): 100 lb (45.4 kg) [* per Clean Water Act, Sec. 31 1(b)(4), 

tion and storage areas. Protect containers from physical damage. 
Engineering Controls: Avoid vapor inhalation and contact with liquid. Use only with adequate ventilation and appropriate personal protective 
gear. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. Practice good personal 
hy iene and housekeeping procedures. 
0t i er  Precautions: Provide a preplacement questionnaire that emphasizes detecting a history of skin, liver, kidney, or chronic respiratory 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Chlorobenzene IMO Shipping Name: Chlorobenzene 
DOT Hazard Class: Flammable liquid IMO Hazard Class: 3.3 
ID No.: UN1134 ID No.: UN1134 
DOT Label: Flammable liquid IMO Label: Flammable liquid 
DOT Packaging Exceptions: 173.1 18 IMDG Packaging Group: I1 
DOT Packaging Requirements: 173.1 19 

Copyright O 1990 by Genium Publishing Corporation. Any commercial use or reproduction without the publisher's permission is prohibited. Judgments as to the suitability of information herein for the purchaser's purposes 
ate necessarily the purchaser's responsibility. Although reasonable care has been taken in the preparation of such information. Genium Publishing Corporation extends no warranties, makes no representations, and assumes 
no responsibility as to the accuracy or suitability of such information for application to the purchaser's intended purpose or for consequences of its use. 



Section 1. Material Identification 39 
Ethylbenzene (C,H5C2H5) Description: Derived by heating benzene and ethylene in presence of aluminum chloride with R 1 
subsequent distillation, by fractionation directly from the mixed xylene stream in petroleum refining, or dehydrogenation I 3 
of naphthenes. Used as a solvent, an antiknock agent in gasoline; and as an intermediate in production of synthetic rubber, S 2" 
styrene, cellulose acetate, diethylbenzene, acetophenone, ethyl anthraquinone, propyl oxide, and a-methylbenzol alcohol. K 4 
Other Designations: CAS No. 100-41-4, ethylbenzol, EB, phenylethane, NCI-C56393. * Skin @ 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide(73) for a suppliers list. absOqtion HMIS 

H 2 t  
F 3 

GP Genium Publishing Corporation 
One Genium Plaza 

Schenectady, NY 12304-4690 USA 
(5 18) 377-8854 

R 0 
Cautions: Ethylbenzene is a skin and mucous membrane irritant considered the most irritating of the benzene series. Inhalation PPE - Sec. 
causes acute and chronic central nervous system (CNS) effects. It is highly flammable and forms explosive mixtures with air. t Chronic 

effects 

Material Safety Data Sheets Collection: 
Sheet No. 385 
Ethylbenzene 

Issued: 8/78 Revision: B, 9/92 

I Section 2. Ingredients and Occupational Exposure Limits 
Ethylbenzene, ca >99.0%. Impurities include - 0.1% meta & p a r a  xylene, - 0.1% cumene, and - 0.1% toluene. 

1991 OSHA PELS 1992-93 ACGIH TLVs 1985-86 Toxicity Data* 
8-hr TWA: 100 ppm (435 mg/m3) TWA: 100 ppm (434 mg/m3) Human, inhalation, TCLo: 100 p p d 8  hr caused eye effects, 
15-min STEL: 125 ppm (545 mg/m3) STEL: 125 ppm (545 mg/m3) sleep, and respiratory changes. 
Action Level: 50 ppm (217 mg/m3) 1990 DFG (Germany) MAK Human, lymphocyte: 1 mmol/L induced sister chromatid 
1990 IDLH Level TWA: 100 ppm (440 mg/m3) exchange. 
2000 ppm Category 1 : local irritants Rat, oral, LDSo: 3500 mglkg; toxic effects not yet reviewed 

1990 NIOSH REL Peak Limit: 200 ppml min Rat (female), inhalation, TCLo: 1000 p p d 7  hrlday, 5 days/ 
TWA: 100 pprn (435 mg/m3) 

momentary value, max of 8Ishift wk, for 3 wk prior to mating and daily for 19 days of gesta- 
Danger of cutaneous absorption 

STEL: 125 ppm (545 mg/m3) tion produced pups with high incidence of extra ribs.(179) 

* See NIOSH, RTECS (DA0700000). for additional irritation, mutation, reproductive, and toxicity data. 

Section 3. Physical Data 
Boiling Point: 277 "F (136 "C) Molecular Weight: 106.16 
Melting Point: -139 "F (-95 "C) Density: 0.863 at 77 "F (25 "C) 
Surface Tension: 3 1.5 dy nelcm Water Solubility: Slightly, 14 mgI100 mL at 59 "F  (15 "C) 
Ionization Potential: 8.76 eV Other Solubilities: Miscible in alcohol, ether; soluble in carbon tetrachloride, benzene, 
Viscosity: 0.64 cP at 77 "F (25 "C) sulfur dioxide, and many organic solvents; insoluble in ammonia 
Refraction Index: 1.4959 at 68 "F (20 "C) Odor Threshold: 2.3 ppm 
Relative Evaporation Rate (ether = 1): 0.0106 Vapor Pressure: 7.1 mm Hg at 68 "F (20 "C); 10 mmHg at 78.62 "F (25.9 "C); 100 mm Hg 
Bulk Density: 7.21 IbIGal at 77 "F (25 "C) 165.38 "F (74.1 "C) 
Critical Temperature: 651 "F (343.9 "C) Saturated Vapor Density (Air = 0.075 Ib/ft3 or 1.2 kg/m3): 0.0768 Ib/ft3 or 1.2298 kg/m3 
Critical Pressure: 35.6 atm 
Appearance and Odor: Colorless, flammable liquid with a pungent odor. 

Section 4. Fire and Explosion Data 
Flash Point: 64 "F (18 "C) CC I Autoignition Temperature: 810 "F (432 "C) ) LEL: 1.0% v/v I UEL: 6.7% v/v 

Extinguishing Media: Class 1B Flammable liquid. For small fires, use dry chemical, carbon dioxide, or 'alcohol-resistant' foam. For large fires, us 
fog or 'alcohol-resistant' foam. Use water only if other agents are unavailable; EB floats on water and may travel to an ignition source and spread 
fire. Unusual Fire or Explosion Hazards: Buming rate = 5.8 m d m i n .  Vapors may travel to an ignition source and flash back. Container may 
explode in heat of fire. EB poses a vapor explosion hazard indoors, outdoors, and in sewers. Special Fire-fighting Procedures: Because fire may 
produce toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demanc 
or positive-pressure mode. Cool container sides with water until well after fire is out. Stay away from ends of tanks. For massive fire in cargo area, 
use monitor nozzles or unmanned hose holders; if impossible, withdraw from area and let fire bum. Withdraw immediately if you hear rising sound 
from venting safety device or notice any tank discoloration due to fire. Do not release runoff from fire control methods to sewers or waterways. 

Section 5. Reactivity Data 
StabilitylPolymerization: Ethylbenzene is stable at room temperature in closed containers under normal storage and handling conditions. Hazard01 
polymerization cannot occur. 
Chemical Incompatibilities: keacts vigorously with oxidizers. 
Conditions to Avoid: Exposure to heat and oxidizers. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of EB can produce acrid smoke and irritating fumes. 

Section 6. Health Hazard Data 
Carcinogenicity: The IARC,(164)  and O S H A ( ' ~ ~ )  do not list EB as a carcinogen. Summary of Risks: Occupational exposure to  EB alone 
is rare since it is usually present together with other solvents. EB is irritating to the eyes, skin, and respiratory tract. Vapor inhalation produces 
varying degrees of CNS effects depending on concentration. The liquid is absorbed through the skin but vapors are not. 56 to 64% of inhaled 
ethylbenzene is retained and metabolized. Urinary metabolites following exposure to 23 to 85 pprn for 8 hr are mandelic acid (64%), phenyl- 
glyoxylic acid (25%), and methylphenylcarbinol/l-phenyl ethanol (5%). Concurrent exposure to xylene and ethylbenzene causes slower excretion 
of EB metabolites. Based on the rat LDSo, one manufacturer gives 3 to 4 oz. as the lethal dose for a 100 lb person. Conrinue on next page 

Copyright O 1992 Genium Publishing Corporation. Any commercial use or reproduction without the publisher's permission is prohihited. 
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Medical Conditions Aggravated by Long-Term Exposure: Skin and CNS diseases and impaired pulmonary function (especially obstructive 
airway disease). Target Organs: Eyes, respiratory system, skin, CNS, blood. Primary Entry Routes: Inhalation, skin and eye contact. Acute 
Effects: Vapor inhalation of 200 ppm caused transient eye irritation; 1000 ppm caused eye imtation with profuse watering (tolerance developed 
rapidly); 2000 ppm caused severe and immediate eye irritation and watering, nasal irritation, chest constriction, and vertigo; 5000 ppm was 
intolerable and caused eye and nose irritation. Inhalation of high concentrations may cause narcosis, cramps, and death due to respiratory paralysis. 
Skin exposed to pure ethylbenzene for 10 to 15 min absorbed 22 to 33 mg/cm2/hr. Immersion of hand in solutions of 112 & 156 m g L  for 1 hr 
absorbed 11 8 & 2 15.7 pg/cm2/hr, respectively. Chronic Effects: Repeated skin contact may cause dryness, scaling, and fissuring. Workers 
chronically exposed to > 100 ppm complained of fatigue, sleepiness, headache, and mild irritation of the eyes and respiratory tract. Repeated vapor 
inhalation may result in blood disorders, particularly leukopenia (abnormally low level of white blood cells) and lymphocytosis. 
FIRST AID 
Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of 
water until transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminated clothing. Rinse 
with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a physician. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or 
convulsing person. Contact a poison control center and unless otherwise advised, have that conscious and alert person drink 1 to 2 glasses of water 
to dilute. Do not induce vomiting! Aspiration of even a small amount of EB in vomitus can cause severe damage since its low viscosity and surface 
tension will cause it to spread over a large area of the lung tissue. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: BE1 = mandelic acid in urine (1.5 glg of creatinine), sample at end of shift at workweeks end. Since this test is not specific, 
test for EB in expired air for confirmation. 

Section 7. Snill. Leak. and Disnosal Procedures 
SpilVLeak: Notify safety personnel. Isolate and ventilate area, deny entry and stay upwind. Shut off all ignition sources. Cleanup personnel should 
protect against vapor inhalation and skinleye contact. Take up small spills with earth, sand. vermiculite, or other absorbent, noncombustible mate- 
rial and place in suitable container. Dike far ahead of large spill for later reclamation or disposal. Report any release >I000 Ib. Follow applicable 
OSHA regulations (29 CFR 1910.120). Environmental Transport: If released to soil, EB partially evaporates into the atmosphere, with a half-life 
of hrs to wks, and some leaches into groundwater, especially in soil with low organic carbon content. Biodegradation occurs with a half-life of 2 
days. Some EB may absorb to sediment or bioconcentrate in fish. Evidence points to slow biodegradation in groundwater. In air, it reacts with 
photochemically produced hydroxyl radicals with a half-life of hrs to 2 days. Additional amounts may be removed by rain. Ecotoxicity Values: 
Shrimp (Mysidopsis bahia), LCso = 87.6 mg/L/96 hr; sheepshead minnow (Cyprinodo~z variegatus) LCso = 275 mgLl96 hr; fathead minnow 
(Pimephalespromelas) LCso = 42.3 mg/L/96 hr in hard water & 48.5 mglU96 hr in softwater. Disposal: A candidate for rotary kiln incineration at 
1508 to 2912°F (820 to 1600°C), liquid injection incineration at 1202 to 2912°F (650 to 1600°C), and fluidized bed incineration at 842 to 1796°F 
(450 to 980°C). Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations OSHA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.21): No. DO01 Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
SARA Extremelv Hazardous Substance (40 CFR 355). TPO: Not listed 
Listed as a C E R ~ L A  Hazardous substance* (40 ~ k 3 0 2 . i ) :  Final Reportable Quantity (RQ), 1000 Ib (454 kg) [* per CWA, Sec. 31 1 (b)(4) & 

CWA, Sec. 307 (a)] 

Section 8. S~ecial  Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because 
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to selection and use. Follow 
OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHArNIOSH-approved respirator. For < 1000 ppm, use a powered 
air-purifying respirator with an appropriate organic vapor cartridge, a supplied-air respirator (SAR), SCBA, or chemical cartridge respirator with 
appropriate organic vapor cartridge. For < 2000 ppm, use a SAR or SCBA with a full facepiece. For emergency or nonroutine operations (cleaning 
spills, reactor vessels, or storage tanks), wear an SCBA. Warrzilzg! Air-purlfiirzg respirators do notprotect workers in oxygelz-dejicielzt atmo- 
spheres. If respirators are used, OSHA requires a respiratory protection program that includes at least: medical certification, training, fit-testing, 
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Other: Wear chemically protective 
gloves, boots, aprons, and gauntlets made of Viton or polyvinylchloride to prevent skin contact. Ventilation: Provide general and local exhaust 
ventilation systems to maintain airborne concentrations below the OSHA PELS (Sec. 2). Local exhaust ventilation is preferred because it prevents 
contaminant dispersion into the work area by controlling it at its source.('03) Safety Stations: Make available in the work area emergency 
eyewash stations, safetylquick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes from 
street clothes and launder before reuse. Remove this material from your shoes and clean PPE. Comments: Never eat, drink, or smoke in work 
areas. Practice good personal hygiene after using this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Store in a cool, dry, well-ventilated area away from ignition sources and oxidizers. Outside or detatched storage is 
preferred. If inside, store in a standard flammable liquids cabinet. Containers should have flame-arrester or pressure-vacuum venting. To prevent 
static sparks, electrically ground and bond all equipment used with ethylbenzene. Install Class 1, Group D electrical equipment. Engineering 
Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain 
levels as low as possible. Purge and ventilate reaction vessels before workers are allowed to enter for maintenance or cleanup. Administrative 
Controls: Consider preplacement and periodic medical exams of exposed workers that emphasize the CNS, skin, blood, and respiratory system. 

Transportation Data (49 CFR 172.101) 

DOT Shipping Name: Ethylbenzene Packaging Authorizations Quantity Limitations 
DOT Hazard Class: 3 a) Exceptions: 173.150 a) Passenger Aircraft or Railcar: 5L 
ID No.: UN 1 175 b) Non-bulk Packaging: 173.202 b) Cargo Aircraft Only: 60 L 
DOT Packing Group: I1 c) Bulk Packaging: 173.242 Vessel Stowage Requirements 
DOT Label: Flammable liquid a) Vessel Stowage: B 
Special Provisions (172.102): TI  b) Other: - 
MSDS Collection References: 26, 73, 100, 101, 103, 124, 126, 127, 132, 133, 136, 139, 140, 148, 153, 159, 162, 163, 164, 167, 168, 171, 176, 179 
Prepared by: M Gannon, BA; Industrial Hygiene Review: D Wilson, CIH; Medical Review: W Silverman, MD 
Copyright 0 1992 by Genium Publishing Corporation. Any commercial use or reproduction without the publisher's permission is prohibited. JUdgmentS as to the suitability of information herein for the purchaser's purposes 
are necessarily thc purchaser's responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation extends no warranties, makes no representations, and assumes no 
responsibil~ty as to the accuracy or sullability of such information for application to the purchaser's intended purpose or for consequences of irs use. 



Material Safety Data Sheet No. 439 

from Genium's Reference Collection 
Genium Publishing Corporation NITROBENZENE 

1 145 Catalyn Street (Revision A) 
Schenectady, NY 12303-1836 USA Issued: July 1980 

-SECTION 1, MATERh4L IDENTIFICAT'I[QN 
Material: NITROBENZENE 

Description (OrigidUses): Prepared by treating benzene with a mlxture of nitric acid (HNO,) and sulfuric 
acid (H,SO,). Used as an intermediate in the manufacture of aniline and benzidine; also used in some shoe and 
metal polishes. NFP A 

Other Designations: Nitrobenzol; Essence of Mirbane; Oil of Mlrbane; C,H,NO,, CAS No. 0098-95-3 
HMIS R 1 

I Manufacturer: Contact your supplier or distributor. Consult the latest edition of Chemicalweek H 3 
Buyers' Guide (Genium ref. 73) for a list of suppliers. F 2 s I 4  2? 1 
Comments: Simultaneous exposure to ethanol aggravates the poisonous effects of exposure to nitrobenzene. O 

Workers must not drink alcoholic beverages before or after their shifts. PPG* ?Absorption 
*See sect. 8 risk is high I ~~~ -~~~ - " 

SECTION 2. INGREDIENTS AND OCCUPATIONAL EXPOSURE LIMITS 
Nitrobenzene, ca 100% 

OSHA PEL (Skin*) ACGIH TLV (Skin*), 1988-89 Toxicity Data? 
8-hr TWA: 1 ppm, 5 mg/m3 TLV-TWA: 1 ppm, 5 mg/m3 Woman, Oral, TDLo: 200 mglkg 

T h i s  material can be absorbed through intact skin, which contributes to overall exposure. Rat, Oral, LD,,: 640 mglkg 

tSee NIOSH, RTECS (DA6475000). for additional data with references to irritative. re~roductive, and mutagenic effects. - 
SECTION 3. PHYSICAL DATA I 
Boiling Point: 410 "F (210 "C) Molecular Weight: 123 glmol 
Melting Point: 42.8 "F (6 "C) Solubility in Water (%): Slight 
Vapor Density (Air = 1): 4.25 Specific Gravity (H,O = 1): 1.205 at 59 "F (15 "C) 
Vapor Pressure: <1 Torr 
Appearance and Odor: A colorless to pale yellow oily liquid or bright yellow solid crystals; a distinctive odor of volatile almond oil 
Its identification threshold is 4.7 parts per billion (ppb). . . . . 

SECTION 4. FIRE AND EXPLOSION DATA I 

[ SECTION 5. REACTIVITY DATA I 

Flash Point: 190 "F (88 "C) CC I Autoignition Temperature: 900 "F (482 "C) I LEL: 1.8% v/v 

Stability/Polymerization: Nitrobenzene is stable in closed containers during routine operations at room temperature. Hazardous 
polymerization cannot occur. Chemical Incompatibilities: Nitrobenzene is an oxidizing agent that can react dangerously with reducing 
agents such as nitric acid (HNO,); phenol (C,H,OH) and aluminum chloride (AlCl,); aniline and glycerine; silver perchlorate (AgClO,); 
dinitrogen tetroxide (N,O,); caustics; and reactive metals such as tin or zinc. Conditions to Avoid: Prevent exposure to sources of heat 
and ignition or to incompatible chemicals. Hazardous Products of Decomposition: Thermal oxidative degradation of nitrobenzene can 
produce toxic gases such as carbon monoxide (CO) and oxides of nitrogen (NOx). 

UEL: Not Found 

SECTION 6. HEALTH HAZARD INFORMATION 1 

Extinguishing Media: Use dry chemical, "alcohol" foam, carbon dioxide (CO,), or a water spray to put out fires involving nitrobenzene. 
Water spray can be used to disperse vapor, to cool fire-exposed containers, and to flush nonignited spills or vapor away from sensitive 
exposures such as incompatible chemicals or sources of ignition. Unusual Fire o r  Explosion Hazards: Nitrobenzene vapor is more than 
4 times heavier than air (see sect. 3); it can flow along surfaces, collect in low-lying, confined areas, reach a distant source of ignition, and 
flash back to its source. This vapor can easily form an explosive mixture with air, especially if the nitrobenzene is heated (heating will 
cause more nitrobenzene vapor to be given off). Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) 
with a full facepiece operated in the pressure-demand or positive-pressure mode. 

Carcinogenicity: Nitrobenzene is not listed as a carcinogen by the NTP, IARC, or OSHA. 
Summary of Risks: Nitrobenzene is a deadly poison that can be rapidly absorbed through intact slun. It reacts with hemoglobin in the 
blood to form methemoglobin, which seriously depletes the blood's oxygen-carrying capacity. The onset of even potentially fatal methemo- 
globinernia is insidious; severe symptoms can be delayed for up to 4 hours. The exposed person may feel well and have no complaints; he 
or she may exhibit signs of cyanosis such as blue lips, nose, and ears, which are noticeable but not uncomfortable; headache is commonly 
the first symptom of intoxication and may become more intense as the condition progresses. Workers can be exposed to dangerous levels of 
this poison without immediately discernible health effects. Cyanosis, anemia, and deleterious effects on the central nervous system (CNS) 
and the cardiovascular system (CVS) can develop following significant occupational exposure to nitrobenzene. Medical Conditions 
Aggravated by Long-Term Exposure: Disorders of the heart, liver, and blood. Target Organs: Skin, eyes, blood, liver, kidneys, 
testicles, and CVS. Primary Entry: Inhalation, skin contact/absorption. Acute Effects: Symptoms of occupational exposure to nitroben- 
zene include headache, vertigo, vomiting, nausea, dizziness, anemia, atoxia, shortness of breath, rapid pulse, and irritation of the skin and 
eyes. Coma and death may ensue. Chronic Effects: Chronic exposure produces a reversible anemia. (cont'd.) 

Copyright O 1989 by Genium Publishing Corporation 
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I SECTION 6. Hl3ALTH HAZARD INFORMATION, continued. .,.,..,, 

I FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with flooding amounts of running water for 
at least 15 minutes. Skin. Completely remove nitrobenzene from the exposed person's body. Immediately remove all clothing and wash the 

I entire body from head to foot with soap and water. Pay special attention to the ear canals, fingernails, toenails, hair, and scalp because they 

I are sources of continuing absorption of this poison. Inhalation. Remove the exposed person to fresh air; restore andlor support his or her 
breathing as needed. Have qualified medical personnel administer oxygen to alleviate the headache and general sense of weakness that 

I characterize nitrobenzene intoxication. Keep exposed person warm and at rest until medical help is available. Ingestion. Unlikely. If 
accidental ingestion should occur, have the exposed person drink 1 to 2 glasses of water, then induce vomiting. Comments: Do not expose 
workers with existing heart, liver, or blood disorders to nitrobenzene. Screen prospective employees by testing them for hypersensitivity to 
hemolytic chemicals such as nitrobenzene. Alcohol ingestion and a heated environment may increase susceptibility. Instruct employees on 
methemoglobinemia signs and symptoms. Get in-plant, paramedic, or community medical help for all exposures. Seek prompt medical 
assistance for further treatment and support after first aid. Physician's Note: Determine the methemoglobin concentration in the blood; 
repeat this test hourly for at least 24 hr until a definite decline is noted. Repeat thorough slun cleaning if the methemoglobin level rises after 
3 or 4 hr. Patients usually return to normal within 24 to 48 hr if all absorption sources are eliminated. Administer oxygen, using intermittent 
positive-pressure breathing (IPPB) if its available. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 

I SpilVLeak: Treat accidental bulk releases of nitrobenzene as emergencies. Prior planning and designing of emergency response routines 
are necessary. Notify safety personnel, evacuate nonessential personnel, eliminate sources of heat and ignition, and provide adequate 

I explosion-proof ventilation, particularly at floor level (see sect. 4). Cleanup personnel must wear a complete set of personal protective 
equipment (see sect. 8) to protect the skin and eyes against any contact with this liquid poison or inhalation of its vapor. Shovel, scoop, or 
vacuum the released nitrobenzene and place it into appropriate containers for disposal. Waste Disposal: Contact your supplier or a licensed 
contractor for detailed recommendations. Follow Federal, state, and local regulations. 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000 Subpart Z) 
EPA Designations 
Listed as RCRA Hazardous Waste No. U169 (40 CFR 261.33) 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 1000 lb (454 kg) [*per CWA, $3 1 l(b)(4) and 
307(a); and RCRA, $30011 
Listed as a SARA Extremely Hazardous Substance (40 CFR 355), Threshold Planning Quantity (TPQ): 10000 lb 

I Listed as a SARA Toxic Chemical* (40 CFR 372.65) lYEPA Form R may a p ~ l y  to your facility; see 40 CFR 372.85 for instructions1 

[ SECTION 8. SPECIAL PROTECTIOY INFORMATION 
I Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of nitrobenzene is possible, wear a full face 

shield. Follow OSHA eye- and face-protection regulations (29 CFR 19 10.133). Respirator: Wear a NIOSH-approved respirator per 

I Genium reference 88 for the maximum-use concentrations andlor exposure limits cited in section 2. Follow OSHA respirator regulations 
(29 CFR 1910.134). For emergency or nonroutine operations (leaks or cleaning reactor vessels and storage tanks), wear an SCBA. 

I Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, 

I aprons, and gauntlets to prevent any contact of nitrobenzene with your skin. Ventilation: Install and operate general and local maximum- 
explosion-proof ventilation systems powerful enough to maintain airborne concentrations of this material below the OSHA PEL standard 

I cited in section 2. Local exhaust ventilation is preferred because it prevents dispersion of the contaminant into the general work area by 

I eliminating it at its source. Consult the latest edition of Genium reference 103 for detailed recommendations. Safety Stations: Make 
emergency eyewash stations, safetylquick-drench showers, and washing facilities available in work areas. Contaminated Equipment: 

( Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses concentrate them. Do not wear contact lenses in any 

I work area. Remove contaminated clothing and launder it before wearing it again; clean this material from your shoes and equipment. 
Comments: The health effects of nitrobenzene are so dangerous that persons exposed to it should be periodically instructed in safe- 

I handling procedures and in recognizing the symptoms of developing cyanosis (see sect. 6). Practice good personal hygiene; always wash 

I thoroughly after using this material and before eating, drinking, smoking, using the toilet, or applying cosmetics. Keep it off your clothing 
and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Donot eat, drink, or smoke in work 

I areas. Avoid all skin contact with this liquid and inhalation of its vapor. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
StorageISegregation: Store nitrobcnzcnc in closcd containcrs in a cool, dry, well-vcntilatcd, low iirc-risk arca away I'rom incompatible 

I chemicals (see sect. 5) and sources of heat or ignition. Protect these containers from physical damage; shield them from direct sunlight. 
Engineering Controls: Electrically ground and bond all containers and equipment used in shipping, receiving, or sampling operations in 
production or storage areas to prevent static sparks. 

Transportation Data (49 CFR 172.101-2) 
DOT Shipping Name: Nitrobenzene, Liquid IMO Shipping Name: Nitrobenzene 
DOT Hazard Class: Poison B IMO Hazard Class: 6.1 
DOT ID No.: UN 1662 IMO Label: Poison 
DOT Label: Poison IMDG Packaging Group: I1 
DOT Packaging Requirements: 49 CFR 173.346 
DOT Packaging Exceptions: 49 CFR 173.345 
References: 1,6,26, 38, 84-94, 100, 116, 118, 119, 122 
Prepared by: PJ Igoe, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: W Silverman, MD 4 

Copynght 0 1989 by Gcnium Publishing Corporalion. Any commercial use or reproduction wilhout Ihe puhlisher's permissio~t is prohtblted. Judgments as to thc suilabiltty of informallon herein for the purchaser's 
Purposes are necessarily the purchaser's respo~tsihility Althn~ufh re at^??^!? 1.2:. 5;: heen taken in the preparation of such tnfournation, Genium Publishing Corporation extends no warranlies, makes 110 represenla- 
lions, and assumes no responsibility as ro the accuracy or suitabili~y of such tniormation for applicarion to the purchaser's intended purpose or for consequences of ils use. 
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NO. 636 

MESITYLENE 

Issued: November 1987 

a M A T E R f A L  XDENTIFICATION 
Material Name: MESITYLENE 

Description (OriginIUses): Used as a raw material in chemical synthesis and as an ultraviolet stabilizer. 0 Other Designations: 1,3,5-Trimethylbenzene; 1,3,5-Trimethyl Benzol; TMB; sym-Trimethylbenzene; 
C,H,,; NIOSH RTECS No. DC3220000; CAS NO. 0108-67-8 HMIS 

H 1 
Manufacturer/Supplier: Contact your supplier or distributor. Consult the latest edition of the F 2 R 1 
Chemicalweek Buyers' Guide (Genium. ref. 73) for a list of suppliers. R 0 I 3  

PPG* S 2 
*See sect. 8 K 2 

SECTION 2. INGREDIENTS AND HAZARDS 
Mesitylene, CAS No. 0108-67-8 

Toxicity Data* 
Human, Inhalation, TCL0: 10 ppm 

% Volatile by Volume: ca 100 
Vapor Density (Air = 1): 4.15 Molecular Weight: 120.19 GramslMole 
Evaporation Rate: Not Found 

Appearance and odor: A clear, colorless liquid; peculiar aromat~c odor. 

Unusual FirelExplosion Hazards: This OSHA class I1 combustible liquid is a moderate fire hazard when exposed to heat, sparks, or 
open flame. It can react vigorously with oxidizing materials. Warning: When mesitylene is heated, its vapors may form explosive mixtures 

Chemical Incompatibilities: Mesitylene is incompatible with strong oxidizing agents. 

Conditions to Avoid: Prevent contact with heat, sparks, and open flame. 

Hazardous Products of Decomposition: Thermal decomposition or burning may produce carbon dioxide and/or carbon monoxide. 

P. 

% 
ca 100 

EXPOSURE LIllfZITS 
ACGIH TLV, 1987-88 

TLV-TWA: 25 ppm, 125 mg/m3 



No. 636 MESITYLENE 1 1/87 

) S ~ ~ T X O N  6. HEALTH HAZAlXD INFORMATION I Mesitylene is not listed as a carcinogen by the NTP, IARC, or OSHA. 

Summary of Risks: Mesitylene vapor is somewhat unpleasant and may cause irritation of the eyes, nose, and throat. Overexposure 
to high concentrations of vapor may cause narcosis and central nervous system depression. The liquid is irritating to the eyes and may 
cause irritation of the skin, especially if contact is repeated or prolonged. Warning: Aspiration of liquid into lungs can cause chemical 
pneumonitis. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Central nervous system. 
Primary Entry: Inhalation, skin and eye contact. Acute Effects: Central nervous system depression, skin and eye irritation. 
Chronic Effects: None reported. 

FIRST A D :  Eye Contact. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water 
for at least 15 minutes. Skin Contact. Immediately wash the affected area with soap and water. Inhalation. Remove victim to 
fresh air; restore andor support his breathing as needed. 
Ingestion. Call a poison control center. Never give anything by mouth to someone who is unconscious or convulsing. If the victim is 
responsive, give him one or two glasses of milk or water to drink. Do not induce vomiting because of possible aspiration hazards. 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after first aid. 

) SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
- 

Spill/Leak: Notify safety personnel of large mesitylene spills or leaks. Remove all sources of heat and ignition. Provide maximum 
explosion-proof ventilation. Evacuate the spill area and limit access to necessary personnel only. Remove leaking containers to a safe 
place, if feasible. Those involved in cleanup need protection against contact with liquid and inhalation of vapor (see sect. 8). Absorb small 
spills with paper toweling or vermiculite. Contain large spills and collect them, if feasible, or absorb them with an inert material such as 
sand, earth, or vermiculite. Place waste liquid or absorbent into closable containers for reclamation or disposal, using nonsparking tools. 
Water spray may be used to flush spills away from sensitive exposures. Keep waste out of sewers, watersheds, or waterways. 

Waste Disposal: Consider reclamation, recycling, or destruction rather than disposal in a landfill. Contact your supplier or a licensed 
contractor for detailed recommendations. Follow Federal, state, and local regulations. 

) SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Gloves: Wear impervious gloves. 
Respirator: Use a NIOSH-approved respirator per the NIOSH Pocket Guide to Chemical Hazards for the maximum- 
use concentrations andor the exposure limits cited in section 2. Follow the respirator guidelines in 29 CFR 1910.134. IDLH or unknown 
concentrations require an SCRA, full facepiece, and pressure-demandpositive-pressure modes. Warning: Air-purifying respirators 
will not protect workers in oxygen-deficient atmospheres. Ventilation: Install and operate ventilation systems of sufficient 
power to maintain airborne levels of mesitylene below the cited exposure limit set by the ACGIH in section 2. 
Safety Stations: Make eyewash stations, washing facilities, and safety showers available in areas of use and handling. 
Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses concentrate them. 
Remove and launder contaminated clothing before wearing it again; clean material from shoes and equipment. 
Comments: Practice good personal hygiene. Keep material off of your clothing and equipment. Avoid transferring material from hands 
to mouth while eating, drinking, or smoking. 

) SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
I Storage Segregation: Store mesitylene in closed containers in a cool , dry, well-ventilated area away from oxidizing agents, heat, 

sparks, and open flame. 
, Special HandlingIStorage: Storage area must meet OSHA requirements for class I1 combustible liquids. Protect containers from 

physical damage. 
Engineering Controls in the Workplace: All bulk storage facilities must have an explosion-proof design. Ground and bond metal 
containers and equipment when transferring them to prevent static sparks. 
Other Precautions: Do not smoke in areas where this material is handled or stored. Emptied containers retain product residues; handle 
them accordingly! 
Transportation Data (49 CFR 172.101-2) 
DOT Shipping Name: 1,3,5-Trimethylbenzene DOT ID No. UN2325 
DOT Hazard Class: Flammable Liquid IMO Label: Flammable Liquid 
IMO Class: 3.3 DOT Label: Flammable Liquid 

I References: 1.2.5.7,9,  12,37,59,73, 81, 82, 84-94, 103. CRlPJI 

Judgments as to the suitability of information herein for purchaser's purposes are I ~~~~~~~l~ I n e c e s s d y  purchaser's responsibility.  re, although rear onable care has L 
been taken in the preparation of such information, Genium Publishing Corp. 
extends no warranties, makes no representations and assumes no responsibility j Indust. HygieneISafety 

7 as to the accuracy or suitability of such information for application to 
purchaser's intended purposes or for consequences of its use. 8 i Medical Review 

Copyright O 1987 Genium Publishing Colporation. 
Any commercial use or reproduction wilhoul the publisher's permission is prohibited. 

Copyright O November 1 ,  1987 
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Section 1. Material Identification 32 -- - - - -- - 

- - 

Sheet No. 358 
o-Dichlorobenzene 

o-Dichlorobenzene (C6H4C12) Description: Prepared by the chlorination of benzene or monochlorobenzene in the R 1 NFPA 
presence of a catalyst. Used as a solvent for waxes, gums, tars, resins, oils, and asphalts; an insecticide for locust borers I 3 
and termites; a degreasing agent for metals leather, and wool; an intermediate in manufacturing dyes; an ingredient of s 2* @ 
metal polishes; an industrial odor control; a heat transfer medium; and in removing sulfur from illuminating gas. .K 2 
Other Designations: CAS No. 0095-50- 1, DCB, 1,2-dichlorobenzene, orthodichlorobenzene. * Skin 

absorption 
Manufacturer: Contact your supplier or distributor. Consult the latest Cheinicalweek Buyers' Guide''') for a suppliers list. HMIS 

H 2 
F 2 
R 0 
PPG* 

Caution: o-Dichlorobenzene is a local irritant, a strong central nervous system (CNS) depressant, and a liver and kidney poison. * Sec. 8 -- ---- - . - - - - - - -- . - 
Section 2. Ingredients and ~ c c u ~ a t i o ~ a l  Exposure ~imitr - ---- -- - - - - - - - - - - -. - - -- -- - 

1989 OSHA PEL 1989-90 ACGIH 1985-86 Toxicity Datat 
15-min STEL (ceiling): 50 ppm, 300 mg/m3 TLV-STEL (ceiling): 50 ppm, 301 n1g/m3 Rat, inhalation, LC, *: 821 ppm inhaled over 7 hr 

1987 IDLH Level 
1700 ppm 

1988 NIOSH REL 
None established 

produces changes% behavior (general anesthetic), 
liver (hepatitis: hepatocellular necrosis, zonal) and 
sense organs, and special senses (tearing) 

Rat, oral, LD,,: 500 mgkg; toxic effects not yet 
. . 

reviewed 
Rabbit, eye: 100 mgl30-s rinse produces mild 

* This material may contain some impurities. It is at least 85% o-dichlorobenzene, but may contain irritation 
varying percentages of para- and mera-dichlorobenzene. 
t See NIOSH. RTECS (CZ4500000). for additional irritative, mutative, re~roductive. and toxicity data. 
. . . -. . . . - -- . . - . -. . - . . . . . . . . . . . . . . -. . .- . . . . . . . . . . . . . . . . . - . . . . . . . . . . - . . . . . - . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . - . . . . . . . . . . . - . . . . - . - . . . . . - . . . . . . . . . . . . . . -. . . . . . . . . . . . . - -. . . . - . . . . . . . . . . . 
Section 3. ~ h ~ i i c a l  ~ A t a  
-- - - - - - - -- -- -- - - - -- -- -- -- -. 

 oiling point: 356.9 T (180.5 "C) at 760 mm Hg Molecular Weight: 147.01 - %volatile by volume: 100 
 elt ti*^ Point: 1.4 "F (-17 "C) Specific ~ r a v i 6  20aC/4"C: 1.3059 Evaporation Rate (BuAc = 1): <1 
Vapor Pressure: 1.47 mm Hg at 25 "C Water Solubility: Practically insoluble 
Vapor Density (Air = 1): 5.05 (137 mgfliter at 25°C) 
Appearance and Odor: A colorless liquid with a disagreeable, aromatic odor. The high and low odor thresholds are 300 and 12 mg/m3; o-dichlo- 
robenzene is irritating at 150 mg/m3. The odor is perceptible at 2 to 4 ppm. 

- -- - - - .- -- -- - - - - -- -- -- - 

Section 4. Fire and Explosion Data 
- - -- - - - ---- 
Flash Point: 151°F (66 "C), CC I Autoignition Temperature: 1198 "F (648 "C) I LEL: 2.2% vlv / UEL: 9.2% v/v -- 
Extinguishing Media: Extinguish fires involving this combustible material with water spray, dry chemical, foam, or carbon dioxide. 
Unusual Fire or  Explosion Hazards: Under normal working conditions, o-dichlorobenzene should not pose a fire hazard because of its high 
flash point. However, explosive mixtures may form if this material is heated or in a fire situation. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and a fully encapsulating suit. Use water to cool fire-exposed containers, to flush spills 
away from exposures, and to protect workers attempting to stop a leak. Be aware of runoff from fire control methods. Do not release to sewers or 
waterways. 

-- pp - -. - - - - 

Section 5, Reactivity Data 
- --- - -- - - - -- -- 

Stability/Polymerization: o-Dichlorobenzene is stable at room temperature in closed containers under normal storage and handling conditions. 
Hazardous polymerization cannot occur. 
Chemical Incompatibilities: This material can react vigorously with oxidizing materials. If o-dichlorobenzene is stored in sealed aluminum con- 
tainers, a slow reaction with the aluminum could lead to an explosion. 
Conditions to Avoid: Avoid heat and hot surfaces. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of o-dichlorobenzene can emit toxic fumes of chlorine (Cl-). 

Copyright O 1990 Genium Publishing Corporation. 
Any commercial use or reproduction without the publislie<s peniss lu!~  i~ prunlblud. 
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n a ~ a z a r d  Data --- ' , - - -  
Carcinogenicity: The IARC does not list o-dichlorobenzene as a carcinogen because of inadequate human and animal evidence. However, other 
sources identify o-dichlorobenzene as a suspected carcinogen.('26) Experimental studies show o-dichlorobenzene has teratogenic, mutagenic, and 
reproductive effects in laboratory animals. 
Summary of Risks: This material is a skin, eye, and mucous membrane irritant. Noticeable eye irritation at 25 to 30 ppm is reported after a few 
minutes' exposure; at 60- to 100-ppm exposure levels eye irritation becomes painful. Voluntary overexposure is unlikely due to good warning 
properties (odor, eye, and respiratory irritation). Excessive vapor inhalation can cause drunkenness, anesthetic effect, and central nervous system 
(CNS) depression. 
Medical Conditions Aggravated by Long-Term Exposure: Toxic effects can include hematological (blood) disorders and liver and kidney 
damage. Leukemia has been reported, but with no definite link to o-dichlorobenzene. 
Target Organs: Liver, kidneys, skin, eyes. 
Primary Entry Routes: Inhalation, skin absorption. 
Acute Effects: Inhalation causes nose, eye, and throat irritation. Liquid contact with skin causes irritation. Prolonged or repeated contact may 
cause blister formation. Ingestion of o-dichlorobenzene causes burning pain in the stomach, nausea, vomiting, and diarrhea. 
Chronic Effects: Symptoms include headache, anorexia, nausea, vomiting, weight loss, jaundice, and cirrhosis. 
FIRST AID 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
Skin: Quickly remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and suppoit breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person drink 2 to 3 glasses of 
water or milk to dilute. Spontaneous vomiting may occur. Position to prevent aspiration and observe for signs of breathing difficulty and change 
in consciousness. Contact a physician immediately. 
Physician's Note: There is a chemical aspiration hazard if vomiting is induced; treat symptomatically. Serum hydrocarbon levels are not 
clinically useful since they reflect cumulative, rather than acute, exposure and may be misleading. The National Pesticide Telecommunications 
Network (800-858-7378) urovides 24-hr consultation to health urofessionals. 

Section 7. Spill, Leak, and Disposal Procedures 
S~i lmeak:  Notifv safetv ~ersonnel. remove all heat and ignition sources. ~rovide adeauate ventilation. and evacuate all unnecessarv ~ersonnel. 
cleanup shoufdbrotect against vapor inhalation-and contact wit; skin or eyes. Contain spillsby diking. Collect liquid if fia'sible. 
Absorb small spills and residues on sand or vermiculite and place in a closed metal drum for disposal or reclamation. Follow applicable OSHA 
regulations (29 CFR 19 10.120). 
~ s ~ o s a l :  ~ b n t a c t  your supplikr or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33), No. U070 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 100 lb (45.4 kg) [* per Clean Water Act, Sec. 31 1(b)(4) 

and Sec. 307(a); per RCRA, Sec. 30011 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

1 &tion .. . 8. Special Protection Data 
. ... . ... .. .- -- 

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if 
necessary, wear a NIOSH-approved respirator. A chemical cartridge respirator with an organic vapor cartridge and full facepiece can be used 
below 1000 ppm. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air- 
purifying respirators do not protect workers in oxygen-deficient atrnosplzeres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. Neoprene or vinyl gloves are recommended. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL and 
ACGIH TLV (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its 

Safety Stations: Make available in the work area emergency eyewash stations, safetylquick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking. using the toilet. or a ~ ~ l v i n g  cosmetics. - - L L  - - 
Sectian 9. SpdJ Preeauticsns and Cammenb 
Storage Requirements: Store in closed containers in a cool, dry, well-ventilated area away from oxidizing agents and heat and ignition sources. 
Outside or detached storage is preferred. Protect containers from physical damage. To prevent static sparks, electrically ground and bond all 
containers and equipment used in shipping, receiving, or transferring operations in production and storage areas. 
Engineering Controls: Avoid vapor inhalation and contact with eyes and skin. Use only with personal protective gear. Institute a respiratory 
protection program that includes regular training, maintenance, inspection, and evaluation. Practice good personal hygiene and housekeeping 
procedures. 
Other Precautions: Provide a preplacement questionnaire with emphasis on detecting a history of skin, liver, or kidney disease. Such individuals 
may be at an increased risk from exposure. Individuals may develop tolerance to high levels of exposure. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Dichlorobenzene, ortho, liquid LMO Shipping Name: o-Dichlorobenzene 
DOT Hazard Class: ORM-A LMO Hazard Class: 6.1 
ID No.: UN1591 LMO Label: St. Andrews Cross 
DOT Label: None LMDG Packaging Group: I11 
DOT Packaging Requirements: 173.5 10 ID No.: UN1591 
DOT Packaging Exceptions: 173.505 

MSDS Collection References: 38.73, 84, 85, 88, 89, 100, 101, 103, 109, 124-127, 129, 132, 133-136, 138 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Hxdies, MD; Edited by: JR Stuart, MS 2 

Copyright O 1990 by Genium publishing Corporation. Any commercial use or reproduction without the publisher's permission is prohibited. Judgments as to the suitability of information herein for the purchaser's purposes 
are necessarily the purchaser's responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation extends no warranties, makes no representations, and assumes 
no responsibility as to the accuracy or suitability of such information for application to the purchaser's intended purpose or for consequences of its use. 
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Date of Preparation: 6/94 

Section 1 - Chemical Product and Company Identification 44 
Product/Chemical Name: Anthracene 
Chemical Formula: (C 6&CH)2 
CAS NO.: 120-12-7 
Synonyms: anthracin, green oil, paranaphthalene, Tetra Olive N2G 
Derivation: Occurs naturally in smoke (gasoline, coal, cigarette, etc.), charbroiled foods, and coal tar pitch volatiles. Obtained 

by distilling crude anthracene oil with alkali carbonate in iron retorts (phenanthrene is removed via carbon disulfide) or by 
salting out from crude anthracene oil and draining; the crude salts are then purified by pressing and the use of various solvents 
(phen-anthrene and carbazole are removed). 

General Use: Used in chemical manufacture (phenanthrene, carbazole, anthraquinone), in calico printing; as a component of 
dyes, scintillation fluid, smoke screens; and in organic semi-conductor research. 

Vendors: Consult the latest Chemical Week Buyers' Guide. (73) 

k------- 
I 

Section 2 - Composition I Information on Ingredients 
Anthracene, ca 90 to 95 %wt (commercial grade); 90 to 98 %wt (technical grade) 
Trace Impurities: Include phenanthrene, carbazole, chrysene, pyridine (0.2%), iron (0.03%) 

OSHA PEL* 
8-hr TWA: 0.2 mg/m3 

ACGIH TLV* 
TWA: 0.2 mg/m3 

NIOSH RELt DFG (Germany) MAK 
10-hr TWA: 0.1 mg/m3 None established 

IDLH Level 
Ca, 700 mg/m3 

*Coal tar pitch volatiles (benzene soluble). OSHA defines coal far pitch volatiles as the fused polycyclic hydrocarbons that volatilize 
from the distillation residues of coal, petroleum, wood, and other organic matter, andincludes anthracene. 

tCoal tar products (cyclohexane extractable fraction), including anthracene. 
I - 

Section 3 - Hazards Identification -7 

- Section 4 - First Aid Measures -1 

il$&ilil Emergency Overview i.kiliYilil 
Anthracene is a polyaromatic hydrocarbon present in coal tar pitch volatiles. It exists as colorless crystals 
with a violet fluorescence when pure and as yellow crystals with a green fluorescence. Anthracene is 
irritating to the eyes, skin, and respiratory tract. Exposure to the sun can aggravate skin irritation and cause 
dermatitis. It is combustible. 

Potential Health Effects 
Primary Entry Routes: Inhalation, skinleye contact 
Target Organs: Eyes, skin, respiratory and digestive tracts. 
Acute Effects 
Inhalation: Symptoms include irritation of the respiratory tract, headache, nausea and vomiting, loss of appetite, 
slowed reactions, and adynamia (lack or loss of strength due to disease or other outside agent). 

Eye: Irritation of the conjunctiva with burning, itching and watering. 
Skin: Irritation with burning, itching, and edema (fluid build-up). Volunteers with a 2% crude tar solution applied 
to the skin showed anthracene absorption via blood tests. 

Ingestion: Gastrointestinal tract irritation. 
Carcinogenicity: Coal tarpitch volatiles (in general) are considered to be carcinogens by the NTP, IARC, DFG, 
NIOSH, and ACGIH. However, anthracene has been specifically evaluated by IARC and designated as Class 3 

Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously 

with flooding amounts of water for at least 15 minutes. Consult an ophthalmologist if pain and irritation persist. 

Wilson 
Risk 
Scale 
R 1 
I 3  
S 2* 
K 1 

*Skin 
absorption 
HNIIS 
H lt 
F 1 
R 0 

t chronic 
Effects 
PPE $ 

$ S,, 

- - - - -  - - - - - - - - - - - - 

Cupyright O 1994 hy G e n l ~ m  Puhhshlng Curpurrliun Any commzrcidl use ur r:produalon wllhuut the puhlishx'c permlsslun I S  pruhlbnlcd. Judgmcnu as to the s u ~ l ~ b ~ l ~ t y  cf ~nformdllon heretn fur the p~rdhdser s 
p ~ r p u s e s  a l s  neiessur~ly Ihe p~rchdser 's  respuns~blllly. Alll'.ough redsonrble i d s  hds heen taken In !he prepardllon of such tnform~llun. Gsntum Puhllsh~np ('orpordtlun extends nu warranltes. makes no 

(unclass@able as to carcinogenicity with no human evidence and limited animal evidence). 
Medical Conditions Aggravated by Long-Term Exposure: Dermatitis. 
Chronic Effects: Repeated skin contact can cause pigmentation of the skin with cornification of surface layers and telangioectasis 

(an abnormal dilatation of capillary vessels that often form small, raised, red, wart-like spots). Sensitization (including photo- 
sensitization) may also occur. 

Other: Acute symptoms disappear within several days of last exposure. Anthracene appears to concentrate in the fat and liver. 

representations, and assumesno responsibility as lo the accuracy or suitabilily of such information for appiication to the purchaser's intended purpose or f i r  c o i q u e n c e s  of i u  use 



MSDS No. 917 Anthracene 6/94 
Skin Contact: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed 

area with soap and water. For reddened or blistered skin, consult a physician. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the 

poison control center advises otherwise, have the conscious and alert person drink 1 to 2 glasses of water to dilute. Vomiting maj 
be spontaneous. 

After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Treatment is symptomatic and supportive. 

-- -- 

Section 5 - Fire-Fighting Measures I 
Flash Point: 250 "F (121 "C) Genium 
Flash Point Method: CC 
Autoignition Temperature: 1004 "F (540 "C) 
LEL: 0.6% vlv 
UEL : Not reported. @ - Flammability Classification: Combustible 
Extinguishing Media: Use water spray, carbon dioxide, dry chemical, or foam. 
Unusual Fire or Explosion Hazards: May explode in air. 
Hazardous Combustion Products: Include carbon oxide(s) and irritating, acrid smoke. 
Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways. 
Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing 

apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. 
- - 7 - Section . 6 - Accidental Release Measures - - - 1 

Spill Leak Procedures: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Cleanup personnel 
should protect against inhalation and skideye contact. 

Small Spills: Carefully scoop up or vacuum (with appropriate filter) and place in suitable containers for disposal. 
Large Spills 
Containment: Use water to flush large spills to containment area for later disposal. Do not release into sewers or waterways. 
Cleanup: Damp mop any residue. 
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 19 10.120). 

r -- Section 7 . .- - Handling anatorage - .- 

Handling Precautions: Do not use near heat or flame. Wear appropriate PPE. 
Storage Requirements: Store in a cool, dry, well-ventilated area away from heat, ignition sources, and incompatibles (Sec. 10). 

---- 

Section 8 - Exposure Controls I Personal protection 4 
Engineering Controls: To prevent static sparks, electrically ground and bond equipment used with and around anthracene. 
Enclosure of equipment and mechanization of processes will aid in exposure control. 

Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PELS 
(Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at 
its source. (103) 

Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the skin. 
Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 
CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For any detectable concentration, use a SCBA or 
supplied-air respirator with a full facepiece and operated in pressure-demand or other positive-pressure mode in combination 
with an auxiliary SCBA operated in pressure-demand or other positive-pressure mode. For emergency or nonroutine operations 
(cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in 
oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory protection program that includes at 
least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and 
convenient, sanitary storage areas. 

Protective Clothing/Equipment: Limit work in sunlight as much as possible to prevent photosensitization. Photoprotective 
creams or pastes must be applied to bare skin regions. Wear chemically protective gloves, boots, aprons, and gauntlets to 
prevent prolonged or repeated skin contact. Polyvinyl chloride is a suitable material for PPE. Wear protective eyeglasses or 
chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Contact lenses are not eye 
protective devices. Appropriate eye protection must be worn instead of, or in conjunction with contact lenses. 

Safety Stations: Make emergency eyewash stations, safetylquick-drench showers, and washing facilities available in work area. 
Contaminated Equipment: Separate contaminated work clothes from street clothes and place in closed containers until 
laundered. Remove anthracene-from your shoes and clean personal protective equipment. 

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using anthracene, especially before 
eating, drinking, smoking, using the toilet, or applying cosmetics. Skin cleansers (ex. 55% kaolin, 25% neutral soap, 20% bran) 
are recommended. 
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6/94 Anthracene MSDS No. 917 
Section 9 - Physical and Chemical Properties 

Physical State: Solid 
Appearance and Odor: Colorless crystals with a violet 

fluorescence (pure), yellow crystals with a green 
fluorescence (due to tetracene and naphthacene) 

Vapor Pressure: lmm Hg at 293 "F (145 "C) 
Formula Weight: 178.22 
Density (HzO=l, at 4 "C): 1.25 g/cm3 at 80.6 "F (27 "C) 
OctanoWater Partition Coefficient: log Kow = 4.45 (calc.) 

Water Solubility: 1.29 m g L  at 77 OF125 "C (distilled 
water), 0.6 m g L  at 77 OF125 "C (salt water) 

Other Solubilities: 1 g in 67 mL absolute alcohol, 70 mL 
methanol, 62 mL benzene, 85 mL chloroform, 200 mL 
ether, 3 1 mL carbon disulfide, 86 mL carbon tetrachloride, 
and 125 mL toluene. Also soluble in acetone. 

Boiling Point: 644 "F (340 "C) 
Melting Point: 423 "F (217 "C) 

Section 10 - Stability and Reactivity 7 
Stability: Anthracene darkens upon exposure to sunlight (transformed to para-anthracene). 
Polymerization: Hazardous polymerization does not occur. 
Chemical Incompatibilities: Include calcium hypochlorite (exothermic), fluorine (explodes), chromic acid, and calcium 

oxychloride. 
Conditions to Avoid: Exposure to heat, ignition sources, sunlight, and incompatibles. 
Hazardous Decomposition Products: Thermal oxidative decomposition of anthracene can produce carbon oxide(s) and acrid, 

irritating smoke. 

Section 11- Toxicological Information 
Toxicity Data: " 

Skin Effects: Acute Oral Effects: 
Mouse, skin: 118 pg caused mild irritation. Mouse, oral, LD: > 17 g k g  caused fatty liver degeneration. 
Mutagenicity: Tumorigenicity : 
Rat, liver cell: 300 pmoL caused DNA damage. Rat, oral: 20 g/kg intermittently for 79 weeks caused liver tumors. 

* See NIOSH, RTECS (CA9350000), for additional toxicity data. 

0 Section12 - Ecological Information -1 -- 

Ecotoxicity: Leponis macrochirus (bluegill sunfish), LC50 = 11.9 pg/L/96 hr; Ranapipiens (leopard frog), LC50 = 0.065 p p d 3 0  
min & 0.025 p p d 5  hr. BCF (bioconcentration factor): goldfish (162), rainbow trout (4400-9200). Bioconcentration occurs 
most heavily in organisms which lack the enzyme microsomal oxidase. Anthracene can become concentrated on the waxy 
surface of some plant leaves and fruits. 

Environmental Degradation: If released to soil, anthracene is expected to absorb strongly and not leach to groundwater. It will 
not hydrolyze, but may be subject to biodegradation, the rate of which depends on soil type. In water, anthracene is subject to 
direct photolysis near the surface and undergoes significant biodegradation. Biodegradation in water is faster with increased 
temperature, increased oxygen, and acclimated microbes. Evaporation may also be significant with an estimated half-life range 
of 4.3 to 5.9 days from a river 1 m deep, flowing 1 d s e c ,  with a wind velocity of 3 d s e c .  In the air, photolysis and reaction 
with photochemically-produced hydroxyl radicals (half-life: 1.67 days). Vapor phase anthracene is expected to degrade faster 
than particle-sorbed anthracene. 

Soil Absorption/Mobility: A Koc of 26,000 suggests anthracene is relatively immobile in soil and unlikely to leach to 
groundwater; it will absorb strongly to soil. 

Section 13 - Disposal Considerations 
Disposal: Anthracene is a waste chemical stream constituent which may be subjected to ultimate disposal by controlled 

incineration. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and 
local regulations. 
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Section 14 - Transport Information 

1 DOT Transportation Data (49 CFR 172.101): 
Shipping Name: Packaging Authorizations Quantity Limitations 
Environmentally hazardous a) Exceptions: 173.155 a) Passenger, Aircraft, or Railcar: None 
substances, solid, n.o.s.* b) Non-bulk Packaging: 173.213 b) Cargo Aircraft Only: None 

Shipping Symbols: - c) Bulk Packaging: 173.240 
Hazard Class: 9 Vessel Stowage Requirements 
ID No.: UN3077 a) Vessel Stowage: A 
Packing Group: I11 b) Other: - 
Label: Class 9 
Special Provisions (172.102): 8, 
B54, N50 

1 * Classified as a hazardous substance when anthracene is in a quantity, in one package, which equals or exceeds the RQ of 5000 lb (2270 kg) 

Section 15 - Regulatory Information 
EPA Regulations: 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per CWA, Sec. 3 11 (b)(4) 
CERCLA Reportable Quantity (RQ), 5000 lb (2270 kg) 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed 
OSHA Regulations: 
Listed as an Air Contaminant (29 CFR 19 10.1000, Table Z-1, Z-l-A) 

-. . Section ....................................... 16 - Other Information I References: 73, 103, 124, 132, 136, 149, 159, 176, 184, 187, 189, 192 

Prepared By ................................. M Gannon, BA 
Industrial Hygiene Review ......... DJ Wilson, CIH 
Medical Review ........................... T Thoburn, MD, MPH 

Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser's 
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such 
information for application to the purchaser's intended purpose or for consequences of its use. 

I 
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Section 1 - Chemical Product and company Identification 43 

Genium Publishing Corp. 
One Genium Plaza 

Schenectady, NY 12304-4690 
(518) 377-8854 

Product/Chemical Name: Benzo(a)pyrene 
Chemical Formula: C a3H12 ; a polynuclear aromatic hydrocarbon 
CAS NO.: 50-32-8 
Synonyms: BaP; 3,4-benz(a)pyrene; BP; 3,4-benzopyrene; 3,4-benzpyrene. Formerly called 1,Zbenzpyrene. 
Derivation: Synthesized from pyrene and succinic anhydride. 
General Use: Benzo(a)pyrene is no longer used or produced commercially in the US. In its pure form, benzo(a)pyrene may be 
used as a research laboratory reagent. It also occurs in combustion products of coal, oil, petroleum, wood and other biological 
matter; in motor vehicle and other gasoline and diesel engine exhaust; in charcoal-broiled foods; in cigarette smoke and general 
soot and smoke of industrial, municipal, and domestic origin. It occurs naturally in crude oils, shale oils, coal tars, gases and fly 
ash from active volcanoes and forest fires. Vendors: Consult the latest Chemical Week Buyers' Guide. (73) 

Material Safety Data Sheets Collection 

Benzo(a)pyrene MSDS No. 164 

Date of Preparation: 2/94 

7- Section 2 - Composition I Information on Ingredients . . . . - . . -. . . . -. . . - - - 
Benzo(a)pyrene, ca 100 %wt; except in laboratories, benzo(a)pyrene is usually mixed with other coal tar pitch chemicals. 
Consider exposure limits for coal tar pitch volatiles as a guideline. However, because benzo(a)pyrene is considered a probable 
carcinogen to humans, it is recommended that exposures to carcinogens be limited to the lowest feasible concentration. 

OSHA PELS NIOSH REL IDLH Level 
Coal tar pitch volaliles 10-hr TWA: 0.1 mg/m3 700 mg/m 
8-hr TWA: 0.2 mg/m3 Carcinogen; coal tar pitch volatile, Coal tar pitch volatiles (benzene soluble 

ACGIH TLVs 
cyclohexane extractable fraction. fraction) 

A2: Suspected Human Carcinogen DFG (Germany) MAK 
None established 

t- . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . Section 3 - Hazards Identification fi . . . . . . . . . . . . . . . . . -- 
I 

Section 4 - First Aid Measures 

iYiYiYiYiY Emergency Overview iYiYiYiYiY 
Benzo(a)pyrene is a pale yellow, crystalline solid or powder that is irritating to the skin, eyes, and respiratory 
tract. It is a carcinogen and mutagen. Handle with extreme caution! 

I Inhalation: Remove exposed person to fresh air and support breathing as needed. I 

Wilson 
Risk 
Scale 
R 1 
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Potential Health Effects 
Primary Entry Routes: Inhalation, ingestion. Target Organs: Respiratory system, bladder, kidneys, skin. 
Acute Effects : Inhalation: Respiratory tract irritation. Eye: Irritation and/or burns on contact. Skin: Irritation with 

burning sensation, rash, and redness; dermatitis on prolonged exposure. Sunlight enhances effects 
(photosensitization). Ingestion: None reported. 

Carcinogenicity: IARC, NTP, NIOSH, ACGIH, EPA, and MAK list benzo(a)pyrene as: an IARC 2A (probably 
carcinogenic to humans: limited human evidence, sufficient evidence in experimental animals), an NTP-2 
(reasonably anticipated to be a carcinogen: limited evidence from studies in humans or sufficient evidence from 
studies in experimental animals), a NIOSH-X (carcinogen defined with no further categorization); an ACGIH 
TLV-A2 (suspected human carcinogen: carcinogenic in experimental animals, but available epidemiological 
studies are conflicting or insufficient to confirm an increased risk of cancer in exposed humans); an EPA-B2 
(sufficient evidence from animal studies, inadequate evidence or no data from epidemiological studies); and an 

I 4  
s 4 
K 1 

HMIS 
H 2* 
F 1 
R 0 

+ chronic 
Effects 
PPE t 

T ~ e c  8 

MAK-A1 (capable of inducing malignant tumors as shown by experience with humans) carcinogen, respectively. 
Medical Conditions Aggravated by Long-Term Exposure: Respiratory system, bladder, kidney, and skin disorders. 
Chronic Effects: Inhalation: Cough and bronchitis. Eye: Photosensitivity and irritation. Skin: Skin changes such as thickening, 
darkening, pimples, loss of color, reddish areas, thinning of the skin, and warts. Sunlight enhances effects (photosensitization). 
Other: Gastrointestinal (GI) effects include leukoplakia (a pre-cancerous condition characterized by thickened white patches of 
epithelium on mucous membranes, especially of the mouth). Cancer of the lung, skin, kidneys, bladder, or GI tract is also 
possible. Smoking in combination with exposure to benzo(a)pyrene increases the chances of developing lung cancer. Persons 
with a high degree of inducibility of the enzyme aryl hydrocarbon hydroxylase may be a high risk population. 

Comments: Pregnant women may be especially susceptible to exposure effects of benzo(a)pyrene; exposure may damage the 
fetus. In general, polyaromatic hydrocarbons such as benzo(a)pyrene tend to localize primarily in body fat and fatty tissues (for 
ex. breasts) and are excreted in breast milk. Benzo(a)pyrene may also affect the male reproductive system (testes and sperm). 



with flooding amounts of tepid water for at least 15 min. Consult an ophthalmologist if irritation or pain persist. 
Skin Contact: Quickly remove contaminated clothing. Rinse with flooding amounts of water (less than 15 min). Wash exposed 
area with soap and water. For reddened or blistered skin, consult a physician. 

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the 
poison control center advises otherwise, have the conscious and alert person drink 1 to 2 glasses of water to dilute. Inducing 
vomiting is not necessary since benzo(a)pyrene has a low acute toxicity and therefore, is generally an unnecessary procedure. 
Consider activated charcoaUcathartic. 

Afler first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Monitor CBC and arterial blood gases, conduct liver, renal, and pulmonary function tests (if respiratory tract 

irritation is present), and urinalysis. Biological monitoring techniques testing for metabolites in blood or urine, or DNA adducts 
in blood or tissues are useful for epidemiological studies that determine if exposure has occurred. Because neither normal nor 
toxic levels have been established, those techniques may not be useful for evaluating individual patients. 

Special Precautionsffrocedures: Emergency personnel should protect against exposure. 
--- -- r --- Section 5 - Fire-Fighting Measures 

Flash Point: None reported. Benzo(a)pyrene may bum, but does not readily ignite. Genium 
Autoignition Temperature: None reported. 
LEL: None reported. 
UEL : None reported. 
Extinguishing Media: For small fires, use dry chemical, sand, water spray, or foam. For large fires, use 

@ - 

water spray, fog, or foam. 
Unusual Fire or Explosion Hazards: None reported. 
Hazardous Combustion Products: Carbon monoxide and carbon dioxide. 
Fire-Fighting Instructions: Isolate hazard and deny entry. If feasible and without undue risk, move containers from fire hazard 

area. Otherwise, cool fire-exposed containers with water spray until well after fire is extinguished. Do not release runoff from 
fire control methods to sewers or waterways. 

Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing 
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode and full protective clothing. 

Section 6 - Accidental Release Measures 

MSDS No. 164 Benzo(a)pyrene 2/94 
I Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Spill Leak Procedures: Notify safety personnel of large spills, remove heat and ignition sources, and provide adequate 
ventilation. Cleanup personnel should protect against dust inhalation and skin or eye contact. Clean up spills promptly. 

Small Spills: Carefully scoop up spilled material and place into appropriate containers for disposal. For liquid spills, take up 
with a noncombustible, inert absorbent and place into appropriate containers for disposal. 

Large Spills 
Containment: For large spills, dike far ahead of liquid spill or contain dry spill for later disposal. Do not release into sewers or 
waterways. 
Cleanup: Do not dry sweep! Use a vacuum with .a HEPA filter or a wet method to reduce dust. After cleanup is complete, 
thoroughly decontaminate all surfaces. Do not reuse contaminated cleaning materials. 
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120). r-- Section 7 - Handling and Storage 

Handling Precautions: Handle with extreme caution and take all necessary measures to avoid exposure to benzo(a)pyrene 
because it is a carcinogen and mutagen. Follow good personal hygiene procedures and thoroughly wash hands with soap and 
water after handling. Use safety pipettes for all pipetting. 

Storage Requirements: Store in tightly closed and properly labeled containers in a cool, well-ventilated area. 

r ---------- Section 8 - Exposure Controls / Personal Protection - 

Engineering Controls: Use a Class I, Type B, biological safety hood when worlung with benzo(a)pyrene in a laboratory. 
Decrease the rate of air extraction, so that benzo(a)pyrene can be handled without powder being blown around the hood. Keep 
glove boxes under negative pressure. Use vertical laminar-flow, 100% exhaust, biological safety cabinets for containment of in 
vitro procedures. The exhaust air flow should be sufficient to provide an inward air flow at the face opening of the cabinet. 
Ensure contaminated air sheaths that are under positive pressure are leak-tight. Never use horizontal laminar-flow hoods or 
safety cabinets where filtered air is blown across the working area towards the operator. Test cabinets before work begins to 
ensure they are functioning properly. 

Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations as low as possible. Local 
exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source.(lo3) 

Administrative Controls: Consider preplacement and periodic medical examinations with emphasis on the oral cavity, bladder, 
kidneys, skin, and respiratory tract. Conduct urinalysis including specific gravity, albumin, glucose, and microscopic 
examination of centrifuged sediment for red blood cells. Also, include 14" x 17" chest roentgenogram, FVC + FEV 1, and 
CBC to detect any leukemia or aplastic anemia. It is recommended that this exam be repeated on an annual basis and semi- 
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annual basis for employees 45 yr of age or older or with 10 or more years of exposure to coal tar pitch volatiles. Train workers 
about the hazards of benzo(a)pyrene and the necessary protective measures to prevent exposure. Periodically inspect lab 
atmospheres, surfaces such as walls, floors, and benches, and interior of fume hoods and air ducts for contamination. Post 
appropriate signs and labels on doors leading into areas where benzo(a)pyrene is used. 

Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 
CFR 19 10.134) and, if necessary, wear a MSHAINIOSH-approved respirator. The following respirator recommendations are 
for coal tar pitch volatiles. For any unknown concentration, wear any SCBA with a full facepiece and operated in a pressure- 
demand or other positive pressure mode, or any supplied-air respirator with a full facepiece and operated in a pressure-demand 
or other positive pressure mode in combination with an auxiliary SCBA operated in pressure-demand or other positive pressure 
mode. For escape, wear any air-purifying full facepiece respirator (gas mask) with a chin-style or front- or back-mounted 
organic vapor canister having a high-efficiency particulate filter, or any appropriate escape-type SCBA. Select respirator based 
on its suitability to provide adequate worker protection for given working conditions, level of airborne contamination, and 
presence of sufficient oxygen. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear 
an SCBA. Warning! Air-purifying respirators do  notprotect workers in oxygen-deficieni atmospheres. If respirators are used, 
OSHA requires a written respiratory protection program that includes at least: medical certification, training, fit-testing, 
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. 

Protective ClothingIEquipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent prolonged or 
repeated skin contact. In animal laboratories, wear protective suits (disposable, one-piece and close-fitting at ankles and wrists), 
gloves, hair covering, and overshoes. In chemical laboratories, wear gloves and gowns. Wear protective eyeglasses or chemical 
safety, gas-proof goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because contact lens use in 
industry is controversial, establish your own policy. 

Safety Stations: Make available in the work area emergency eyewash stations, safetylquick-drench showers, and washing 
facilities. 

Contaminated Equipment: Shower and change clothes after exposure or at the end of the workshift. Separate contaminated 
work clothes from street clothes. Launder before reuse. Remove benzo(a)pyrene from your shoes and clean personal protective 
equipment. Use procedures to ensure laundry personnel are not exposed. 

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before 
eating, drinking, smoking, using the toilet, or applying cosmetics. 

Section 9 - . - Physical and Chemical Properties 
.- 

Physical State: Solid Other Solubilities: Ether, benzene, toluene, xylene, 
Appearance and Odor: Pale yellow monoclinic needles concentrated hydrosulfuric acid; sparingly soluble in 
with a faint, aromatic odor. alcohol, methanol. 

Vapor Pressure : >1 mm Hg at 68 "F (20 "C) Boiling Point: >680 "F (>360 "C); 540 "F (3 10 "C) at 10 mm 
Formula Weight : 252.30 H g 
Specific Gravity (H 20=1, a t  4 "C) : 1.35 1 Melting Point: 354 "F (179 "C) 
Water Solubility: Insoluble; 0.0038 mg (+/- 0.00031 mg) OctanoVWater Partition Coefficient: log Kow= 6.04 
in 1 L at 77 "F (25 "C) 

- 

. ..... section 10 . . . . . . . . . . . . - -. . . - Stability - . . . . . - - - and Reactivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - 

Stability: Benzo(a)pyrene is stable at room temperature in closed containers under normal storage and handling conditions. It 
undergoes photo-oxidation when exposed to sunlight or light in organic solvents and is also oxidized by chromic acid and 
ozone. 

Polymerization: Hazardous polymerization cannot occur. 
Chemical Incompatibilities: Strong oxidizers (chlorine, bromine, fluorine) and oxidizing chemicals (chlorates, perchlorates, 
permanganates, and nitrates). 

Conditions to Avoid: Avoid heat and ignition sources and incompatibles. 
Hazardous Decomposition Products: Thermal oxidative decomposition of benzo(a)pyrene can produce carbon monoxide and 
carbon dioxide. 

-- Section 11- ~ o x i c o l o ~ i ~ l  Information - 

Toxicity Data: * 
Tumorigenic Effects: Teratogenicity: 
Rat, oral: 15 mgkg produced gastrointestinal and Rat, oral: 2 gkg administered 28 days prior to mating and 1-22 
musculoskeletal tumors. days of pregnancy produced a stillbirth. 

Mouse, inhalation: 200 ng/m3/6 hr administered Rat, oral: 40 mgkg on the 14th day of pregnancy caused changes 
intermittently over 13 weeks produced tumors of in the extra embryonic structures. 
the lungs. Mouse, oral: 75 mgkg administered to the female during the 12- 

Rabbit, skin: 17 mgkg administered intermittently 
over 57 weeks produced tumors of the skin and 14 day of pregnancy produced biochemical and metabolic effects 

appendages. on the newborn. 
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Skin Effects: Mutagenicity: 
Mouse: 14 pg caused mild irritation. Human, liver cell: 100 nmoVL caused DNA damage. 

Human, lung cell: 1 pmol/L caused DNA damage. 
Human, HeLa cell: 1500 nmol/L caused DNA inhibition. 

* See NIOSH, RTECS (DJ3675000), for additional toxicity data. 

Section 12 - Ecological Information 1 
Ecotoxicity: Oysters, BCF (bioconcentration factor): 3000; rainbow trout, BCF: 920; Daphniapulex, BCF: 13,000: 
Environmental Transport: Some marine organisms such as phytoplankton, certain zooplankton, scallops (Placopecten sp), 
snails (Littentia littorea), and mussels (Mytilus edulis) lack a metabolic detoxification enzyme system to metabolize 
benzo(a)pyrene and therefore, tend to accumulate benzo(a)pyrene. Humic acid in solution may decrease bioconcentration. 

Environmental Degradation: If released to water, benzo(a)pyrene adsorbs very strongly to particulate matter and sediments, 
bioconcentrates in aquatic organisms which cannot metabolize it, but does not hydrolyze. Direct photolysis at the water surface, 
evaporation, or biodegradation may be important, but adsorption may significantly retard these processes. Adsorption to 
particulates may also retard direct photolysis when benzo(a)pyrene is released to gir. Benzo(a)pyrene may be removed from air 
by reaction with nitrogen dioxide (half-life, 7 days) or ozone (half-life, 37 min), or photochemically produced hydroxyl radicals 
(estimated half-life, 21.49 hr). 

Soil AbsorptionIMobility: It will adsorb very strongly to the soil. Although it is not expected to appreciably leach to the 
groundwater, groundwater samples indicate that it can be transported there. It is not expected to significantly evaporate or 
hydrolyze from soils and surfaces. However, it may be subject to appreciable biodegradation in soils. 

( Section 13 - Disposal Considerations 7 
~isposal :  Small quantities: 10 mL of a solution containing 0.3 mol/L of potassium permanganate and 3 mol/L of sulfuric acid 
will degrade 5 mg of benzo(a)pyrene. Also, can treat with sodium dichromate in strong sulfuric acid (1-2 days). Benzo(a)pyrene 
is also a good candidate for fluidized bed incineration at a temperature range of 842 to 1796 "F (450 to 980 "C) or rotary luln 
incineration at 820 to 1600°C. Contact your supplier or a licensed contractor for detailed recommendations. ~o l l ow  applicable 
Federal, state, and local regulations. 

, Section 14 - Transport Information 
DOT Transportation Data (49 CFR 172.101): 

Shipping Name : Environmentally Packaging Authorizations Quantity Limitations 
hazardous substances, solid, n.o.s.* a) Exceptions: 173.155 a) Passenger, Aircraft, or Railcar: None 

Shipping Symbols: - b) Non-bulk Packaging : b) Cargo Aircraft Only: None 
Hazard Class: 9 173.213 
ID No.: UN3077 c) Bulk Packaging: 173.240 Vessel Stowage Requirements 
Packing Group: I11 a) Vessel Stowage : A 
Label: Class 9 b) Other: - 
Special Provisions (172.102): 8, B54 

* If it is in a quantity, in one package, which equals or exceeds the reportable quantity (RQ) of 1 lb (0.454 kg) 

L- Section 15 - Regulatory Information 
EPA Regulations: 
Listed as a RCRA Hazardous Waste (40 CFR 261.33) 
RCRA Hazardous Waste Number: U022 
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per RCRA and CWA, Sec. 307(a) 
CERCLA Reportable Quantity (RQ), 1 lb (0.454 kg) 
SARA 3111312Codes: 1,2 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed 
OSHA Regulations: 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1) 
Listed as an OSHA Specifically Regulated Substance, Coal Tar Pitch Volatiles, (29CFR 1910.1002) 

C Section 16 - Other Information 
References: 73, 103, 124, 127, 132, 133, 136, 139, 148, 164, 169, 174, 175, 184, 187, 189, 190 
Prepared By .. MJ Wurth, BS Industrial Hygiene Review .... PA Roy, MPH Medical Review .... T Thoburn, MD, MPH 
Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser's 
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such 
information for application to the purchaser's intended purpose or for consequences of its use. 
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Material Safety Data Sheet 
From Genium's Reference Collection 

Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1 836 USA 
(518) 377-8855 

GENIUM PUBLISHING CORP. 

No. 624 

NAPHTHALENE 

Issued: November 1987 

SECTKIN 1, MATERIAL KRENTIFICATXON 24 
Material Name: NAPHTHALENE 

Description (Origiflses): Used as a moth repellant and in many industrial processes. 
0 

Other Designations: Naphthalin; Naphthene; Tar Camphor; C,,H,; HMIS 
NIOSH RTECS NO. QJ0525000; CAS NO. 0091-20-3 H 2 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the 
F 2 R 1 

Chemicalweek Buyer's Guide (Genium ref. 73) for a list of suppliers. R 0 I 4  
PPG* S 1 
*See sect. 8 K 2 

-. 

EXPOSURE L M T S  
IDLHx Level: 500 ppm 

ACGIH TLVS, 1987-88 
TLV-TWA: 10 ppm, 50 mg/m3 

OSHA PEL 
8-Hr TWA: 10 ppm, 50 mg/m3 

Toxicity Data** 
Child, Oral, LDLo: 100 mgkg 
Man, Unknown, LDLO: 74 mg/kg 
Rat, Oral, LD,,: 1250 mg/kg 

-, 

- SECTION 2. XNGREXlIENTS AND W[AZAIIDS 
Naphthalene, CAS No. 0091-20-3 a" 

5 4/ 

*Immediately dangerous to life and health 
**See NIOSH RTECS for additional data with references to irritative, mutagenic, 
reproductive, and tumorigenic effects. 

9% 
ca 100 

SECTION 3. PHYSICAL DATA 
Boiling Point: 424°F (218°C) Specific Gravity (H,O = 1): 1.162 at 68°F (20°C) 
Vapor Density (Air = 1): 4.4 Melting Point: 176°F (80°C) 
Vapor Pressure: 0.087 Torr at 77°F (25°C) Molecular Weight: 128 GramslMole 
Water Solubility: Insoluble % Volatile by Volume: ca 100 

Appearance and Odor: White crystalline flakes; strong coal tar odor. 

UPPER 

5.9 
Extinguishing Media: Use water spray, dry chemcal, or carbon dioxide to fight fires involving naphthalene. Caution: Foam or direct 
water spray applied to molten naphthalene may cause extensive foaming. 

Unusual Fire or Explosion Hazards: Naphthalene 1s a volatile solid that gives off flammable vapor when heated (as in fire situations). 
This vapor is much denser than air and will collect in enclosed or low-lying areas like sumps. In these areas an explosive air-vapor mixture 
may form, and extra caution is required to prevent any ignition sources from starting an explosion or fire. 

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure- 
demand or positive-pressure mode. 

SECTION 5. REACTIVITY DATA 
Naphthalene is stable in closed contaners at room temperature under normal storage and handling conditions. It does not undergo 
hazardous polymerization. 

Chemical Incompatibilities: Naphthalene is incompatible with strong oxidizing agents, chromic anhydride, and mixtures of aluminum 
trichloride and benzoyl chloride. 

Conditions to Avoid: Ignition sources like open flame, unprotected heaters, excessive heat, lighted tobacco products, and electric sparks 
must not occur in work areas where naphthalene vapor may become concentrated. 

Hazardous Products of Decomposition: Toxic gases like carbon monoxide are produced during fire conditions. Irritating, flammable 
vapor forms below the melting point because even solld naphthalene has a significant vapor pressure. 

LOWER 

0.9 

SECTION 4, FIRE AND EXPLOSION DATA 
Flash Point and Method 

174°F (79°C) OC; 190°F (88°C) CC 

Autoignition Temperature 

979°F (526°C) 

Flammability Limits in Air 

% by Volume 
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1 nervous system (CNS) are the primary health 
to prevent eye damage. These recommended 

sitive individuals. 
liver, and kidneys. Administer medical 

d blood cell effects), and CNS. 
vapor causes excitement, confusion, headache, 

flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 15 

ash the affected area with soap and water. 
fresh air; restore andlor support his breathing as needed. 

e catharsis. Monitor blood and electrolytic balance. Other sources recommend giving the victim several 

contractor for detailed recommendations. Follow Federal, state, and local regulations. 

OSHA Designations 
Air Contaminant (29 CFR 1910.1000, Subpart Z) 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste, No. U165 
CERCLA Hazardous Substance, Reportable Quantity: 100 lbs (45.4 kg) 

for the maximum-use concentrations andlor the exposure limits cited in section 2. Respirator usage must be in accordance with the OSHA 
regulations of 29 CFR 1910.134. IDLH or unknown concentrations require an SCBA with a full facepiece operated in the pressure-demand 
or positive-pressure mode. Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres. 
Other Equipment: Wear impervious gloves, boots, aprons, gauntlets, etc., as required by the specific work environment to prevent skin 
contact. Ventilation: Install and operate general and local maximum explosion-proof ventilation systems of sufficient power to 
maintain airborne levels of naphthalene below the OSHA PEL standard cited in section 2 Safety Stations: Make eyewash stations, 
washing facilities, and safety showers available in areas of use and handling. Contaminated Equipment: Contact lenses pose a special 
hazard; soft lenses may absorb irntants, and all lenses concentrate them. Do not wear contact lenses in any work area. Remove and launder 
contaminated clothing before wearing it again; clean this material from shoes and equipment. 
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Keep this material off of your clothing 
and equipment. Avold transferring this matenal from hands to mouth while eating, drinking, or smoking. Do not smoke, eat, or drink in 
any immediate work area. Avoid inhalation of vapor! 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
Storage Segregation: Store naphthalene in a cool, dry, well-ventilated area away from chemical incompatibles (see sect. 5). 
Special HandlingIStorage: Protect containers from physical damage. All bulk storage facilities must be built with an explosion-proof 
design. All containers used in shipping/transferring operations must be electncally grounded to prevent statlc sparks. Use monitoring 
equipment to measure the extent of vapor present in any storage facility contailung naphthalene because of potential fire and explosion 
hazards. 
Comments: All operations with naphthalene must be done carefully to prevent accidental ignition of its flammable/explosive vapor. If 
the weather is warm, more naphthalene vapor forms and the potential for explosion increases. Do not smoke in any use or storage areal 
Transportation Data (49 CFR 172.101-2) 
DOT Shipping Name: Naphthalene DOT ID No. UN1334 
DOT Hazard Class: ORM-A IMO Label: Flammable Solid 
IMO Class: 4.1 DOT Label: None 

References: 1 ,  2, 12, 73, 84-94, 103. PJI 

Judgments as to the suitablllty of lnformat~on herem for purchaser's purposes are 
I Approvals phbrro 

necessarily purchaser's responslblhty Therefore, although reasonable care has d -- 
been taken In the preparation of such ~nfotmation, Genium Publishing Corp 
extends no wran t , e s ,  makes no repreanmt~ons and assumes no responnbility -- Indust' 

, ,,w 
as to the accuracy or su~tability of such information for appllcat~on to 
purchaser's mended  purposes or for consequences of ~ t s  use ,, Medical Review 

Copyright O 1987 Genium Publishing Corporation. 
Any commercial use or reproduction without the publisher's permission is prohibited. 
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-- Section 1 - Chemical Product and Company Identification 44 1 

Genium Publishing Corp. 
One Genium Plaza 

Schenectady, NY 12304-4690 
(5 18) 377-8854 

Product/Chemical Name: Phenanthrene 
Chemical Formula: (C 6H4CH)2 
CAS NO.: 85-01-8 
Synonyms: Phenantrin 
Derivation: A polynuclear aromatic hydrocarbon found as a component of coal tar pitch volatiles (products of bituminous coal 

distillation). Produced from toluene, bibenzil, 9-methyl fluorene or stilbene by passage through red hot tubes or by diene 
synthesis of l-vinyl naphthalene and maleic anhydride. 

General Use: Used in the manufacture of dyestuffs and explosives; in biological research or drug synthesis. 
Vendors: Consult the latest Chemical Week Buyers' Guide. (73) 

Material Safety Data Sheet Collection 

Phenanthrene MSDS No. 905 

Date of Preparation: 6/94 

C- Section 2 - Composition I Information on Ingredients ==I 
Phenanthrene, ca 100 % wt 

OSHA PEL* 
8-hr TWA: 0.2 mg/m3 

ACGIH TLV* 
TWA: 0.2 mg/m3 

NIOSH REL* DFG (Germany) MAK 
10-hr TWA: 0.1 mg/m3, cyclokexane None established 
extractable fraction 

*Coal tar pitch volatiles (benzene soluble) I 
CriIiIbiI Emergency Overview i I i I -Gi I i k  

Phenanthrene exists as shiny crystals with a faint, aromatic odor. It can cause photosensitization of the skin. 
Phenanthrene is combustible and reacts dangerously with oxidizers. 

Potential Health Effects 
Primary Entry Routes: Skin contact. 
Target Organs: Skin. 
Acute Effects 

Inhalation: Effects not reported. 
Eye: Effects not reported. 
Skin: Can cause photosensitization of the skin. 
Ingestion: Effects not reported. 

Carcinogenicity: Although it has produced skin cancer in experimental animals, the results were not statistically 
significant and IARC has assigned phenanthrene a Class 3 (unclassifiable as to carcinogenicity) designation. The 
NTP and OSHA do not list phenanthrene as a carcinogen. 

Medical Conditions Aggravated by Long-Term Exposure: Skin disorders. 
Chronic Effects: None reported. 

Wilson 

S 3 
K 1 

Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously 

with flooding amounts of water until transported to an emergency medical facility. Consult a physician immediately. 
Skin Contact: Quickly remove contaminated clothing. Rinse exposed area with flooding amounts of water to remove loose 

material and then move quickly to a soap and water wash. For reddened or blistered skin, consult a physician. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the 

poison control center advises otherwise, have the conscious and alert person drink 1 to 2 glasses of water, then induce 
vomiting. 

After first aid, get appropriate in-phiit, paramedic, or community medical support. 
Note to Physicians: Treatment is symptomatic and supportive. 

Cop)r.ynl 0 I l l94 h) (icn~um P u h ~ \ n ~ n g  Corpor;~~o.~r~ An) ~ ~ ~ m n ~ e r i r r l  11\? or reprouua.on UII~<:JI the puh.hner'\ p?rnllSslon IS pruh~hl lcu Judgn~cnls a$ 10 lne s o ~ l a h ~ l ~ l )  c~l ~ t ~ i o r ~ l l d l ~ c ~ l ~  hC'rw~ iclr rne purind\?r r 
plIrpcl,cr dre neic$,drl.) the porcha\er', rcrpon,!h~lll) Allnc111gll rcas~lldhle Cdr: l u s  br'cll lakcll In  In? preprrdllon cli \ ~ i h  lllit,rmall.rn. (icnlum h.hll,hlny Curpclrrllun cxtcnus II~I ~dr rd l l l l e i .  m t k e ~  no 
rcprernlaln.rls, dnu aisume\ no rcspon,~hll~l) d.; hl lhc dr.;urdi) or \o~lah! l~l)  o i  r u i n  ~n . i~ rmd l~c l l~  ior sppl.idl~on 10 tne porinascr'r ~nlet~ued purpo$e or ior ionscquenccs c l i  1s use 



Flash Point: 340 "F (171 "C) NFPA 
Flash Point Method: OC 
LEL: Not reported. 
UEL : Not reported. 
Flammability Classification: Class IIIB Combustible liquid 

@ - 

Extinguishing Media: Use dry chemical or carbon dioxide; water spray or foam may cause frothing. 
Unusual Fire or Explosion Hazards: None reported 
Hazardous Combustion Products: Carbon oxides (COX) and acrid smoke 
Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways. 
Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing 

apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. 

C- -- -- - -- -- 

-- section 6 - Accidental - Release -- Measures - - -- 
Spill Leak Procedures: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Shut off ignition 

sources. Cleanup personnel should protect against skin contact. 
Small Spills: To avoid dust generation, do not sweep! Carefully scoop up or vacuum (with appropriate filter). Damp mop residue. 
Large Spills 

Containment: Flush large spill to containment area for later disposal. Do not release into sewers or waterways. 
Cleanup: Mop up any residue. 
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120). 

r-- Section 7 - Handling and Storage - -- - -- -- -- 

I Handling Precautions: Use nonsparking tools to open containers. 
Storage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area away from heat, 

ignition sources, and strong oxidizers. 

L 
-- -- -. - -- - - - - - 

Section 8 - Exposure Controls / Personal Protection - .- - - - -- 

Engineering Controls: To prevent static sparks, electrically ground and bond all equipment used with and around phenanthrene. 
Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL 

(Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at 
its source. (103) 

Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the skin. 
Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 
CFR 1910.134) and, if necessary, wear a MSHAJNIOSH-approved respirator. The following respirator recommendation is for 
coal-tar pitch volatiles: For any detectable concentration, use a SCBA or supplied-air respirator (with auxiliary SCBA) with a 
full facepiece and operated in pressure-demand or other positive pressure mode. For emergency or nonroutine operations 
(cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-puriLfying respirators do not protect workers in 
oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory protection program that includes at 
least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and 
convenient, sanitary storage areas. 

Protective ClothingIEquipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent prolonged or 
repeated skin contact. Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations 
(29 CFR 1910.133). Contact lenses are not eye protective devices. Appropriate eye protection must be worn instead of, or in 
conjunction with contact lenses. 

Safety Stations: Make emergency eyewash stations, safetylquick-drench showers, and washing facilities available in work area. 
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder before reuse. Remove this 
material from your shoes and clean personal protective equipment. 

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before 
eating, drinking, smoking, using the toilet, or applying cosmetics. 
--- -- -- -- - -- - -- - r---- Section -- 9 - Physical and Chemical -- Properties - 

Physical State: Solid 
Appearance and Odor: Colorless, shiny crystals with a 

faint, aromatic odor. 
Vapor Pressure: 1 mm Hg at 244.76 "F (1 18.2 "C); 

400 mm Hg at 586.4 (308 "C) 
Formula Weight: 178.22 
Density (H20=1, at 4 "C): 1.179 g/L at 77 "F (25 "C) 
Water Solubility: 1.6 mg/L at 59 "F (15 "C) 

Other Solubilities: 1 g in: 2.4 mL toluene, 2.4 mL carbon 
tetrachloride, 2 mL benzene, 1 mL carbon disulfide, 25 mL 
absolute alcohol, 60 mL cold 95% alcohol, 10 mL boiling 95% 
alcohol and 3.3 mL anhydrous ether. Also soluble in glacial 
acetic acid, chloroform, and hot pyridine. 

Boiling Point: 644 "F (340 "C) 
Melting Point: 213 "F (101 "C) 
Refraction Index: 1.59427 
OctanollWater Partition Coefficient: log Kow = 4.57 

- - 

Page 2 of 4 Copyright O 1994 Genium Publishing Corporation. Any commercial use or reproduction wilhout the publisher's pemiission is prohibited. 



6/94 Phenanthrene MSDS No. 905 

Stability: Phenanthrene is stable at room temperature in closed containers under normal storage and handling conditions. 
Polymerization: Hazardous polymerization does not occur. 
Chemical Incompatibilities: Strong oxidizers. 
Conditions to Avoid: Phenanthrene dust generation and exposure to heat ignition sources, or oxidizers. 
Hazardous Decomposition Products: Thermal oxidative decomposition of phenanthrene can produce carbon oxide(s). 

7 
-- 

Section 11- Toxicological - Information .. 
7 

Toxicity Data:" 

Acute Oral Effects: Mutagenicity: 
Mouse, oral, LD50: 700 mglkg Rat, liver cell: 3 mmol/L caused DNA damage 

Human, lymphocyte: 100 pmol/L caused mutation 
Carcinogenicity: 
Mouse, skin: 71 mglkg produced tumors at site of application. 

* See NIOSH, RTECS (SF7175000), for additional toxicity data. 

Section 12 - Ecological Information I 
Ecotoxicity: Neanhes arenaceodentata, TLm = 0.6 ppm196 hr, sea water at 7 1.6 "F (22 "C) 
Environmental Degradation: If released to soil, some phenanthrene may biodegrade but the majority will bind to the soil 

without much leaching to groundwater. Volatilization is not expected to be significant. In water, it will adhere to particulates 
and sediment. Photolysis may occur near the surface producing toxic substances. Photolysislphotooxidation half-life = 8.4 hr. In 
the air, it will react with photochemically generated hydroxyl radicals (half-life = 1.67 days). 

Soil Absorption/Mobility: Phenanthrene absorbs strongly to soil and sediment in water. 

L Section 13 - Disposal Considerations 1 
Disposal: For treatment of phenanthrene contaminated water, the particulate bound portion can be removed by sedimentation, 

flocculation, and filtration. Chlorination is not recommended as it has been shown to produce mutagenic substances. The 
dissolved portion requires oxidation for partial removal. Contact your supplier or a licensed contractor for detailed 
recommendations. Follow applicable Federal, state, and local regulations. 

Section 14 - Transport Information 
DOT Transportation Data (49 CFR 172.101): 

Shipping Name: Packaging Authorizations Quantity Limitations 
Environmentally hazardous a) Exceptions: 173.155 a) Passenger, Aircraft, o r  Railcar: None 
substances, solid, n.o.s.* b) Non-bulk Packaging: 173.213 b) Cargo Aircraft Only: None 

Shipping Symbols: - c) Bulk Packaging: 173.240 
Hazard Class: 9 Vessel Stowage Requirements 
ID No.: UN3077 a) Vessel Stowage: A 
Packing Group: I11 b) Other: - 
Label: Class 9 
Special Provisions (172.102): 8, 

B54, N50 
* Classified as a hazardous substance when phenanthrene is in a quantity, in one package, which equals or exceeds the RQ of 5000 Ib (2270 kg) 

Section 15 - Regulatory Information 
EPA Regulations: 
RCRA Hazardous Waste Number: Not listed 
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per CWA, Sec. 307(a) 
CERCLA Reportable Quantity (RQ), 5000 lb (2270 kg) 
SARA 3 1 113 12 Codes: 1 , 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed 

OSHA Regulations: 
Listed (coal tar pitch volatiles) as an Air Contaminant (29 CFR 1910.1000, Table Z-1, Z-1-A) 

- - 

CopynghL D 1994 Genium Publishing Corporation. Any commercial use or reproduction without the publisher's permission is prohibited. 
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References: 23,73, 103, 124, 132, 133, 136, 139, 159, 164, 187, 190 
Prepared By ................................. M Gannon, BA 
Industrial Hygiene Review ......... PA Roy, MPH, CIH 
Medical Review ........................... W Silverman, MD 

Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser's 
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such 
information for application to the purchaser's intended purpose or for consequences of its use. 
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I Material Safety Data Sheets Collection: 

I Issued: 4/90 

Genium Publishing Corporation 
1 145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(51 8) 377-8854 

Section 1. -- Material Identification - -- 3 1 

" - 

Sheet No. 711 
Pyrene 

Pyrene Description: A condensed ring, polyaromatic hydrocarbon compound derived from coal tar. Also synthesized R 1 Genium 
'rom o,o'-ditolyl. Used in biochemical research and as starting material for synthesizing benzo(a)pyrene. An ingredient of 
;moked and broiled meat, tobacco smoke, and air pollution. 
Dther Designations: CAS No. 01 29-00-0; C,,H,,; beta-pyrene; benzo(d,e,f)phenanthrene; benzo(d,e,f)phenathrene. K - 

* Skin ;;* @ Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' for a suppliers list. absorption 
HMIS 
H 2 
F 1 
R 0 
PPGt 
i Sec. 8 

-- - - - - . . . -. . 

Section 2, ~ngredknts and Occupational Exposure --- . Limits - - - 

Pyrene, ca 100% 

OSHA PEL ACGIH TLV, 1989-90 NIOSH REL, 1987 Toxicity Data* 
8-hr TWA: 0.2 mg/m3 None established None established Rat, oral, LD,,: 2700 mgkg ingested produces conjunctiva 

irritation, excitement, and muscle contraction 
Rat, inhalation, LC,,: 170 mg/m3 inhaled produces conjunctiva 
irritation, excitement, and muscle contraction 

Gene mutation in mammalian cells; human cell types: 12 pnolll 

See NIOSH, RTECS (UR2450000), for additional mutative, tumorigenic, and toxicity data. 
- . - - - - - - . - - .. . 

Section 3. Physical Data 
Boiling Point: 759 OF1404 "C Molecular Weight: 202.26 glmol 
Melting Point: 313 OF1156 "C 
Vapor Pressure: 6.85 x torr at 68 OF120 "C 

Specific Gravity (H,O = 1 at 39 OF14 "C): 1.271 at 73 OF123 "C 
Water Solubility: Insoluble (0.135 mg/l) 

Appearance and Odor: Colorless solid or a slight blue florescent solution. Tetracene impurities give pyrene a yellow color. 

- 

Section 4. Fire and Explosion Data 
- - - . . - . - - - 

Flash Point: None reported I Autoignition Temperature: None reported ] LEL: None reported I UEL: None reported 
Extinguishing Media: Use foam, dry chemical, and CO, to extinguish fire. 
Unusual Fire or Explosion Hazards: Pyrene is a flammable and combustible material that heat and ignition sources may ignite. It burns rapidly 
with a flare-like effect. 
Special Fire-fighting Procedures: Since fire may producq toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode. Avoid skin contact. Be aware of runoff from fire control methods. Do not release to 
sewers or waterways. 

Section 5. Reactivity Data 
Stability/Polymerization: Pyrene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 
polymerization cannot occur. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of pyrene can emit irritating fumes and acrid smoke. 

Copyright 0 1990 Genium Publishing Corporation. 
Any commercial use or reproduction withour the publisher's permission is prohibited. 



No. 711 Pyrene 4/90 

m l t h  H z r d  Data 
-- 

- -- 
Carcinogenicity: Neither the NTP, IARC, nor OSHA lists pyrene as a carcinogen. 
Summary of Risks: Pyrene is irritatingto exposed skin and eyes, moderately toxic by ingestion and intraperitoneal routes, and a poison by 
inhalation. Experimental studies show pyrene is a tumorigen in animals and a mutagen in humans. Workers exposed to concentrations between 3 
and 5 mg/m3 showed some unspecified teratogenic effects. In general, human exposure occurs mainly through inhalation of tobacco smoke and 
polluted air. Although ingesting smoked and broiled meats may expose humans to pyrene, there is little indication of serious health effects. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
Target Organs: Skin, eyes, respiratory tract. 
Primary Entry Routes: Inhalation, ingestion, skin contact. 
Acute Effects: Vapor inhalation may irritate the nose mucosa and respiratory tract. Vapors may also cause conjunctival irritation. Pyrene is 
absorbed through intact skin and causes dermal irritation. Ingestion may irritate and bum the esophagus and gastrointestinal tract. 
Chronic Effects: None reported. 
FIRST AID 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running waler for at least 15 min. 
Skin: Quickly remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have a conscious person drink 1 to 2 glasses of 
milk or water. Do not induce vomiting. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Physician's Note: Observe patients with dermal exposure for systemic poisoning since pyrene is absorbed through intact skin. 

.......... ...................... .............................................................. - - . ........................................ - - - .. - ........... - ............. - - ............................ 
Section 7, Spill, Leak, and Disposal Procedures I - - 

I SpilVLeak: Notify safety personnel, evacuate all unnecessary personnel, and remove all heat and ignition sources. Cleanup personnel should 
protect against vapor inhalation and skin and eye contact. Scoop spilled material into appropriate disposal containers. Absorb liquid with inert, 
noncombustible material and place waste in appropriate disposal containers. Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 5000 lb (2270 kg) [* per Clean Water Act, Sec. 307(a)] 
Listed as SARA Extremely Hazardous Substance (40 CFR 353 ,  Reportable Quantity: 5000 lb, Threshold Planning Quantity (TPQ): 1000110,000 
lb 

SARA Toxic Chemical (40 CFR 372.65): Not listed 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed 

ISiXi" ~.~ecial protection Data 
- 

. . .  .............. ............... . ......................... - -. ... - ....... -. .- .- - - 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respirator. For emergency or 
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
Warning: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). 
Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.('03) 
Safety Stations: Make available in the work area emergency eyewash stations, safetylquick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment. Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

" 
~~ - 

........ ................................... " ........................ - . . .  

k c t i o n  9. Special Precautions and Comments ......... ............... -. ....... 
-- 

Storage Requirements: Store in closed containers in a cool, well-ventilated area. Protect containers from physical damage. 
Engineering Controls: Avoid vapor inhalation and skin contact. Practice good personal hygiene and housekeeping procedures. To prevent 
static sparks, electrically ground and bond all containers and equipment used in shipping, receiving, or transferring operations in production 
and storage areas. Provide preplacement and periodic medical examinations, including comprehensive medical histories with emphasis on the 
oral cavity, respiratory tract, bladder, and kidneys. Examine the skin for premalignant and malignant lesions. 
Transportation Data (49 CFR 172.101, .102): Not listed 

MSDS Collection References: 7, 73, 87, 103, 123, 124, 126, 127, 136 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Hardies, MD FS 

Copyright O 1990 by Genium Publishing Corporation. Any commercial use or reproduction without the publisher's permission is prohibited. Judgments as to the suitability of information herein for the purchaser's purposes 
are necessarily the purchaser's responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation extends no warranties, makes no representations, and assumes 
no responsibility as to the accuracy or suitability of such informauon for applicalion to the purchaser's intended purpose or for consequences of its use. 
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Section 1. Material Identification 36 
Cyanide (CIV) Description: Derived by combining a carbon ion with a nitride ion. Used in rat and pest poisons, silver R 1 Genium 

" # 

Sheet No. 789 
Cyanide 

and metal polishes, photographic solutions, fumigating products, and electroplating solutions. cyanide may also be 
liberated in burning of plastics, natural fabrics (wool or silk), polyurethane bedding or furniture, acrylic baths, nylon 
carpets, and melamine resin insulation. K 1 
Other Designations: CAS No. 57-12-5, carbon nitride ion, cyanide anion, isocyanide. 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide(73' for a suppliers list. 

i ;  @ HMIS 

H 4 

R 1 
Cautions: Cyanide is severely toxic by all routes of entry and its lethal dose is an estimated 1 pglml. Take necessary precautions to PPG* 
avoid all possible exposure to this material. * Sec. 8 

Section 2. Ingredients and Occu~ational Ex~osure Limits 
Cyanide, ca 100% 

1990 OSHA PEL (Skin) 1991-92 ACGIH TLV (Skin) 1990 DFG (Germany) MAK (Danger of cutaneous absorption) 
STEL: 4.7 ppm, 5 mg/m3, as hydrogen Ceiling: 10 ppm, 11 mg/m3, as TWA: 10 PPm, llmg/m3as hydrogen cyanide (gas) 

cyanide (gas) hydrogen cyanide (gas) 
1985-86 Toxicity Data* 

1990 IDLH Level 1990 N O S H  REL (Skin) Mouse, intraperitoneal, LD,,: 3 mgkg; toxic effects not yet 
50 mg/m3 STEL: 4.7 ppm, 5 mg/m3 as reviewed 

hydrogen cyanide (gas) 

* See NIOSH, RTECS (GS7175000), for additional toxicity data. 
-- 

Section 3. Physical Data 
Boiling Point: Varies with specific CN- compound Density: Varies with specific C N  compound 
Melting Point: Varies with specific CN- compound Water Solubility: Varies with specific CN- compound 
Molecular Weight: 26.02 

Appearance and Odor: Varies with specific CN- compound, but usually has an almond odor. 

Section 4. Fire and Explosion Data 
Flash Point: None reported None reported / LEL: None reported I UEL: None reported 
Extinguishing Media: Cyanide is combustible. For small fires, use dry chemical, water spray or foam. Do not use carbon dioxide (CO,)! For 
large fires, use water spray, fog, or regular foam. Do not scatter material with more water than needed to extinguish fire. 
Unusual Fire or  Explosion Hazards: Combustible by chemical reaction with heat, moisture, or acid. Many cyanides readily evolve hydrogen 
cyanide (HCN), a toxic flammable gas. 
Special Fire-fighting Procedures: Since fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighter's protective clothing is ineffective for 
fires involving cyanide. Wear chemical protective clothing that the shipper or manufacturer specifically recommends. If possible without risk, 
remove container from fire area. Fight fire from maximum distance. Stay away from ends of tanks. Be aware of runoff from fire control methods. 
Do not release to sewers or waterways. Remove and isolate contaminated clothing at the site. 

Section 5. Reactivity Data 
-- - 

StabilitylPolymerization: Cyanide is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 
polymerization cannot occur. 
Chemical Incompatibilities: Cyanide nay  react violently with hypochlorite solutions at pH 10 to 10.3, is explosive with nitrites if heated above 
450 T, and is incompatible with chlorates, fluorine, magnesium, nitrates, and all inorganic acids. 
Conditions to Avoid: Avoid exposure to heat and contact with incompatibles. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of cyanide can produce carbon dioxide and toxic, flammable vapors 
of CN-. 

Carcinogenicity: In 1990 reports, the IARC, NTP, and OSHA do not list cyanide as a carcinogen. 
Summary of Risks: Cyanide is a potent, fast-acting, chemical asphyxiant (material which causes pulse and breathing obstruction) that prevents 
tissue utilization of oxygen by inhibiting the enzyme involved (cytochrome oxidase). Death can occur within seconds to minutes after inhala- 

I Section 6. Health Hazard Data 

tion of some cyanide gases, and may take as long as an hour after ingestion of a large amount of a cyanide salt due to a slower absorption. 
Toxicity is dependent on the form of cyanide the victim is exposed to. Mortality from acute exposures is high, but recovery is generally 

I 

complete in nonfatal cases. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 

Continue next page 
Copyright O 1991 Genium Publishing Corporalion. 
Any commercial use or reproduction without the publisher's permission is prohibited. 
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w i o n  6. Health Hazard Data, continued 
Target Organs: Brain, heart, lungs, skin, blood. 
Primary Entry Routes: Inhalation, ingestion, skin absorption. 
Acute Effects: Inhalation of cyanide gases may cause rapid toxicity where the victim may only have time to utter a warning cry before succumb- 
ing to unconsciousness caused by asphyxiation. If exposure is small there may be a weak, rapid, irregular heartbeat with bright-pink coloration of 
the skin due to high oxyhemoglobin content in the veins before person loses consciousness. A telltale sign of inhalation or ingestion is the odor of 
bitter almonds on the breath, however up to half the population is genetically unable to detect this smell. Dialated pupils are common in severe 
poisonings. Contact with broken skin can cause cyanide absorption into the bloodstream. Cyanide ingestion can cause a bitter, burning taste, 
salivation, nausea, vomiting, anxiety, confusion, vertigo (dizziness), giddiness, sensation of stiffness in the lower jaw, and dyspnea (difficult 
respiration). In severe cases symptoms could progress to convulsions, paralysis, coma, cardiac arrhythmias, followed by death due to respiratory 
failure. 
Chronic Effects: Chronic skin contact may cause cyanide rash, characterized by itching, and macular (blotches), papular (small, solid, conical, 
elevation of the skin), and vesicular (blister-like) eruptions. Chronic cyanide inhalation may cause appetite loss, headache, weakness, nausea, 
dizziness, and symptoms of imtation of the upper respiratory tract and eyes. Other symptoms of chronic exposure include goiter, B 12 and folate 
abnormalities, chest discomfort, epistaxis (nose bleed), poor appetite and sleeping, and functional changes in hearing. 
FIRST AID: Emergency personnel shouldprotect against contamination! 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Speed is extremely important. Rinse with flooding amounts of water for at least 15 min. Wash 
exposed area extremely thoroughly with soap and water. If irritation and pain persist, consult a physician. 
Inhalation: Remove exposed person to fresh air and immediately begin administering 100% oxygen. Avoid mouth-to-mouth resuscitaton during 
CPR to prevent self-poisonings. 
Ingestion: Obtain and prepare the Lilly cyanide antidote kit [Eli Lilly Co. (Stock No. M76)] for use in symptomatic patients. Never give anything 
by mouth to an unconscious or convulsing person. Do not induce vomiting with Ipecac syrup. Consider gastric lavage. Activated charcoal is said 
to be ineffective. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: If the victim is unconscious, bradycardia and absence of cyanosis may be key diagnostic signs. Consider administration of 
amyl nitrite followed by sodium nitrite and sodium thiosulfate (antidote kit). Consider use of 100% oxygen. 

Section 7. Spill, Leak, and Disposal Procedures 
SpilllLeak: Immediately notify safety personnel, isolate area, deny entry, and stay upwind. Shut off all ignition sources-no flames, flares, or 
smokin in hazard area. Cleanup personnel should wear fully encapsulating, va or protective clothin for spills or leaks without fire. For small 
dry spilfs, carefully scoop into clean, dry, suitable container and cover loosely. boismall solution spifi, take up with earth, sand, vermiculite, or 
other absorbent, noncombustible material and place in suitable containers. For large spills, dike far ahead of solution spills for later disposal. 
Follow applicable OSHA regulations (29 CFR 191 0.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): Hazardous Waste No. PO30 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity: An RQ is not being assigned to the general class [* per Clean 

Water Act, Sec. 307(a)] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000. Table Z-1-A) 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Since 
contact lens use in industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if 
necessary, wear a NIOSH-a proved respirator. Select the respirator based on its suitability provide adequate worker protection for the given 
working conditions, level oPairborne contamination, and presence of sufficient oxygen. For emergency or nonroutine operations (cleaning spills, 
reactor vessels, or storage tanks), wear an SCBA with a full facepiece operated in pressure-demand or other positive-pressure mode. Warning! 
Air-purifying respirators do notprotect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent repeated or prolonged skin contact. 
Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below OSHA PEL (Sec. 2). Local exhaust 
ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.o03) 
Safety Stations: Make available in the work area emergenc eyewash stations, safetylquick-drench showers, and washing facilities. 
Contaminated Equipment: Separate contaminated work c&thes from street clothes. Launder contaminated work clothing before wearing. 
Remove this material from your shoes and clean personal protective equipment. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. Cyanide detoxifying kits and instructions should be available in use areas. Instruct employees 
working in these areas on how and when to use these kits. 

I Section 9. S~ecial  Precautions and Comments 
Storage Requirements: Avoid physical damage to containers. Store in tightly closed and properly labeled containers in cool, dry, well-ventilated 
area away from heat and incompatibles. 
Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control hazardous airborne 
contaminants and to maintain concentrations at the lowest practical level. 
Other Precautions: If respirators are used, implement a respiratory protection program that includes regular training, maintenance, inspection, 
and evaluation. Consider preplacement and periodic medical examinations of exposed workers that emphasize the heart, blood, and respiratory 
system. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Cyanide or cyanide mixture, dry IMO Shipping Name: Cyanides, inorganic, n.0.s. 
DOT Hazard Class: Poison B IMO Hazard Class: 6.1 
ID No.: UN1588 ID No.: UN1588 
DOT Label: Poison IMO Label: Poison 
DOT Packaging Exceptions: 173.364 IMDG Packaging Group: 1/11; Stow 'away from' acids 
DOT Packaging Reauirements: 173.370 
MSDS Collection References: 73, 101, 103, 126, 127, 136, 143, 146, 148, 153, 159, 161, 163 
Prepared by: M Gannon, BA; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: AC Darlington, MPH, MD; Edited by: JR Stuart, MS 161 

Copyrighl b 1991 by Genium Publishing Corporation. bay c ~ m m c x i a l  ilse or ri,~~lu.;iv.; *iithout the publisher's permission is prohibited. Judgments as to the suitability of infornlation herein for the purchaser's parposes 
arc necessarily the purchaser's responsibility. Although reasonable care has been &ken in the preparat~on of such information, Genium Publishing Corporation extends no warranties, makes no representations, and assunles 
no responsibiiity as to the accuracy or suitability of such information for application to the purchaser's intended purpose or for consequences of its use. 
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(51 8) 377-8854 

Flash Point: Noncombustible I Autoignition Temperature: ~oncombusdble]  LEL: Nonereported (UEL: None reported 
~xt%~uishing Media: For small fires (< 40% HNO,), use dry chemical, carbon dioxide (C02), water spray, or regular foam. For large fires, use 
water spray, fog, or regular foam. For small fires (> 40% HNO,), use water spray, dry chemical, or soda ash. For large fires, flood area with water (do 
not get inside HNO:, containers). Apply water from as far a distance as possible. 
Unusual Fire or Explosion Hazards: HN03 is, noncombustible but is an oxidizer which increases fire involving combustibles and can initiate an 
explosion. It releases flammable hydrogen gas in contact with many metals. 
Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters' protective clothing is not effective for 
fires involving nitric acid. Acid-resistant clothing is needed. Apply cooling water to sides of containers until well after fire is out. Stay away from 
ends of tanks. For massive fire in cargo area, use monitor nozzles or unmanned hose holders; if impossible, withdraw from area and let fire bum. Do 
not release runoff from fire control methods to sewers or waterways. 

" " 

Sheet No. 7 
Nitric Acid 

Issued: 10188 Revision: D, 9/92 

Section 1. Material Identification 39 

Section 5. Reactivity Data 
StabilitylPolymerization: Nitric acid decomposes in air and in contact with light and organic matter. Hazardous polymerization cannot occur. 
Chemical Incompatibilities: Nitric acid reacts explosively with combustibles, organics or readily oxidizable materials such as wood, turpentine, 
metal powder and hydrogen sulfide, carbides, cyanides, and alkalies; causes spattering with strong bases; is corrosive to paper, cloth and most metals 
(except aluminum, gold, platinum, thorium, and tantalum. Will also attack some forms of plastics, rubber, and coatings. There are at least 150 
chemicals and chemical combinations which are incompatible with nitric acid. HN03 reacts with water to produce heat and toxic corrosive fumes. 
Refer to Genium references 126 and 159 for further detail. Conditions to Avoid: Avoid exposure to moisture, heat, and incompatibles. 
Hazardous Decomposition Products: Thermal oxidative decomposition of HNO, produces nitrogen peroxide and toxic, irritating nitrogen oxidcs. 

Section 6. Health Hazards Data 
Carcinogenicity: The IARC,"~~' NTP,' '~~) and OSHA(lM) do not list nitric acid as a carcinogen. 
Summary of Risks: Nitric acid is very corrosive to the skin, eyes, digestive and respiratory tract or any tissue it comes in contact with. 58 to 68% 
(nitric acid) vapors are moderately irritating and can't be tolerated at high concentrations. 95% (nitric acid) vapors cause severe imtation at very low 
levels and the liquid causes 2nd and 3rd degree bums on short contact with skin or eyes. Vapor inhalation may cause pulmonary edema (fluid in 
lungs) leading to death. HN03 vapor or mist can slowly corrode teeth when chronically exposed. Medical Conditions Aggravated by Long-Term 
Exposure: Chronic respiratory diseases. Target Organs: Eyes, skin, respiratory tract, teeth. 

Continue on next page 
Copyright O 1992 Genium Publishing Corporation. Any commercial use or reproduction -w~thout the publisher's permission is prohibitcd. 

Nitric Acid (HN03) Description: A solution of nitrogen dioxide in water commercially available in 
many concentrations. Derived by oxidation of ammonia by catalytic process (heated platinum catalyst); 
or by direct synthesis, combining atmospheric nitrogen and oxygen in an electric arc (an expensive 
process, thus largely abandoned). HNO, is usually found in conjunction with nitrogen dioxide, which is 
considered more hazardous. Used in fertilizer production (ammonium nitrate), in photoengraving, steel 
etching, explosives (TNT, nitroglycerin, trinitrophenol); manufacture of metallic nitrates, sulfuric acid, 
aqua regia and oxalic acid, jewelry, various dyes and dyestuffs, pharmaceuticals; as a laboratory 
reagant, in metallurgy (mainly as a pickling agent) and the printing industy. 
Other Designations: CAS No. 7697-37-2, aqua fortis, aqua regia, azotic acid, engravers nitrate, 
hydrogen nitrate, red fuming nitric acid (RFNA), white fuming nitric acid (WFNA). 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week B~yers'Guide('~) 
for suppliers list. 

Cautions: Nitric acid is a corrosive, strong oxidizer that causes imtation or severe bums to the skin, 
eyes, and respiratory tract. Exposures to high levels of the concentrated acid can be fatal. Increases the 
flammability of combustibles. Use extreme caution when handling HN03. 

R 2 HMIS NFPA 
I 4 H 3' Fuming 

nitric acid @ K 0 R 1 
PPE* * 

R 2 HMIS 
I 4 H 3* >40% 
S 4 F 0 nitric acid 
K O R l  

PPE* * 
R 2 HMIS 
1 3 * ~ 4 0 %  @ 

O nitric acid - 
K O R O  

PPE* * 
* Chronic effects ** See Sec. 8 

Section 2. Ingredients and Occupational Exposure Limits 
--- 

Nitric acid, various %. Commercially available in nearly all concentrations; most common are 56 and 68%. RFNA (85%), WFNA (97.5%). 

1991 OSHA PELS 1992-93 ACGIH TLVs 1985-86 Toxicity Data* 
8-hr TWA: 2 ppm (5 mg/m3) TWA: 2 ppm (5.2 mg/m3) Man, unreported route, LDLo: 110 mgkg; toxic effects not yet 
15-min STEL: 4 P P ~  (10 mg/m3) STEL: 4 ppm (10 mg/m3) reviewed 

1990 IDLH Level 1990 DFG (Germany) MAK Rat, oral, TDLo: 5275 glkg administered from 1 to 21 days of 

100 ppm 2 ppm (5 mg/m3) pregnancy caused post-implantation mortality and specific 

Category I: local irritants developmental abnormalities of the musculoskeletal system. 
1990 NIOSH REL 

Peak Exposure Limit: 2 ppm Rat, inhalation, LC,,: 67 ppm (N0,)/4 hr; toxic effects not yet 
8-hr TWA: 2 pprn (5 mglm3) 

STEL: ppm mglm3) 5 min momentary value, 8 per shift reviewed 

* See NIOSH, RTECS [QU5775000 (nitric acid), QU5900000 (RFNA), QU6000000 (WFNA)] , for additional reproductive and toxicity data. 

Section 3. Physical Data 
Boiling Point: 186.8 "F (86 "C) Molecular Weight: 63.02 
Melting Point: -43.6 "F (-42 "C) Density: 1.50269 at 77139.2 "F (2514 "C) 
Vapor Pressure: 67% HNO:, = 6.8 mm Hg at 68 "F (20 "C); 95 to 98% = 113 at 100.4 "F (38 "C) Water Solubility: Soluble (releases heat) 
Saturated Vapor Density (Air = 1.2 kgIm3): 1.212 kg/m3 or 0.0757 Ib/ft3 (67 % HN03) Ionization Potential: 11.95 eV 
pH: 1 

Appearance and Odor: Transparent, clear to yellow, fuming liquid with an acrid, suffocating odor which darkens to a brownish color on aging 
and exposure to light. "Fuming" nitric acid is red-brown in color. 

Section 4. Fire and Explosion Data 
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Section 6. Health Hazard Data, continued 
Primary Entry Routes: Inhalation, ingestion, skin and eye contact. Acute Effects: Inhalation symptoms may take several hours and include throat 
and nose irritation, cough, chest pain, difficulty breathing, salivation, giddiness, nausea, muscular weakness, ulceration of nasal mucous membranes, 
pulmonary edema, and chemical pneumonia. Skin contact is moderately irritating to severely corrosive depending on % of nitric acid. Bums may 
penetrate deeply causing ulcers. Skin may be stained yellowish brown. Dilute solutions cause irritation and tend to harden the epithelium (outer skin 
layer) without destroying it. HN03 liquid causes yellow discoloration of the eyes and severe bums which may result in permanent damage, i.e., sight 
loss. Ingestion produces immediate pain and digestive tract bums followed by throat swelling, convulsions, risk of stomach perforation (causing a rigid 
abdomen) and possible coma. Chronic Effects: Repeated inhalation of low concentrations may cause chronic bronchitis, tooth erosion, andlor 
appetite loss. Repeated exposure to NO(,, such as produced by thermal decomposition of HN03 is implicated in chronic lung diseases. 
FIRST AID 
Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of water 
until transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminated clothing (do not force 
removal ifstuck to skin). Rinse with flooding amounts of water for at least 15 min. Apply a 5% triethanolamine solution to affected area. Wash 
exposed area with soap and water. For reddened or blistered skin, consult a physician. Inhalation: Remove exposed person to fresh air and support 
breathing as needed. Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the 
poison control center advises otherwise, have that conscious and alert person drink 1 to 2 glasses of water to dilute followed by lime milk or milk of 
magnesia. Do not induce vomiting. Do not give sodium bicarbonate or attempt to neutralize the acid. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Observe for several hours since symptoms such as pulmonary edema may be delayed. 

Section 7. Spill, Leak, and Disposal Procedures 
SpilVLeak: Immediately notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Cleanup personnel should wear fully- 
encapsulating vapor-protective clothing. Use water spray to cool and disperse vapor. Keep combustibles away from spilled material. For small spills, 
take up with earth, sand, vermiculite, or other absorbent, noncombustible material and place in dry containers for disposal. For large spill, flush with 
water i o  containment area and neutralize with agricultural (slaked) lime, sodium bicarbonate, crushed limestone, soda ash, or l i m e - ~ e ~ o r t  any release 
in excess of 1000 lb. Control runoff and dike for disposal. Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations OSHA Designations 
Listed as a SARA Toxic Chemical (40 CFR 372.65) Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 
Listed as a SARA Extremely Hazardous Substance (40 CFR 355), TPQ: 1000 lb Listed as a Process Safety Hazardous Chemical (29 CFR 
Listed as a RCRA Hazardous Waste (40 CFR 261.22): No. D001, Characteristic 1910.1 19), TQ: 500 lb 

of corrosivity 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable 

Quantity (RQ), 1000 lb (454 kg) [* per CWA, Sec. 311(b)(4)] 

Section 8. Special Protection Data 
Goggles: Wear protective eyeglasses or chemical safetygoggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because contact 
lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use. Follow 
OSHA respirator regulations (29 CFR 19 10.134) and, if necessary, wear a MSHAINIOSH-approved respirator. Select respirator based on its suitability 
to provide adequate worker protection for given working conditions, level of airbome contamination, and presence of sufficient oxygen. For < 50 ppm, 
use any supplied-air respirator operated in a continuous-flow mode. For < 100 ppm, use any supplied-air respirator or SCBA with a full facepiece. For 
emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not 
protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory protection program that includes at least: 
medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. 
Other: Wear acid-proof gloves, boots, aprons, and gauntlets i o  prevent skin contact. Ventilation: Provide general and local exhaust ventilation systems 
to maintain airbome concentrations below OSHA PELS (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into 
the work area by controlling it at its source.(lo3) Safety Stations: Make available in the work area emergency eyewash stations, safetylquick-drench 
showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder contaminated work 
clothing before wearing. Remove this material from your shoes and clean personal protective equipment. Comments: Never eat, drink, or smoke in 
work areas. Practice good personal hygiene after using this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics. 

I Section 9. S~ecial  Precautions and Comments 
1 m 

Storage Requirements: Prevent physical damage to containers. Store in aluminum, stainless steel, or glass containers on a cement floor in a cool, dry, 
well-ventilated area away from incompatibles (Sec. 5). Dike around storage tanks with large kirbs or stills to retain the acid in event of leakage. Keep 
neutralization agents on hand and install a fire hydrant in storage area. (See NFPA Code 43A). Engineering Controls: To reduce potential health 
hazards, use sufficient dilution or local exhaust ventilation to control airbome contaminants and to maintain concentrations at the lowest practical level. 
Administrative Controls: Consider preplacement and periodic medical exams of exposed workers that emphasize the eyes, skin, respiratory tract and 
teeth. Pulmonary function tests (FEV< FVC) are helpful. Educate workers about the hazardous properties of nitric acid. 

Transportation Data (49 CFR 172.101) 

DOT Shipping Name: *, t ,  $, 0, Y, y ,  @ Packaging Authorizations 
DOT Hazard Class: 8 a) Exceptions: None 
ID No.: UN1826 (*t), UN1796 ( t i ) ,  UN2031 (Yy), UN2032 (@) b) Non-bulk Packaging: 173.158 (*t$§Yy), 173.227 (@) 
DOT Packing Group: I (t§Y@), I1 (*$y) C) Bulk Packaging: 173.242 (*$y), 173.243 (TOY), 173.244(@) 
DOT Packaging Label: Corrosive (*$Yy), Corrosive, Oxidizer (tg), Quantity limitations 

Corrosive, Oxidizer, Poison (@) a) Passenger Aircraft or Railcar: Forbidden Special Provisions (172.102): B2, T12, T27 (*); T12, T27 (t);  B2, 
T12, T27 ($); T12, T27 (9); B12, B53, T9, T27 0 ;  B2, B12, B53, b) Cargo Aircraft Only: 30L (*$y), 2.5L (tgY), Forbidden (@) 

I * Nitrating acid mixtures spent, < 50% HN03 
t Nitrating acid mixtures spent, > 50% HN03 
t: Nitrating acid mixtures, < 50% HNOl 

Vessel Stowage Requirements 
a) Vessel stowage: D 
b) Other: 40(*); 40,66, 89 (t);  40 ($); 40,66, 89 (0); 1 l a ,  

11 1 0 ;  110,111 (y);  40,66,74,89,90,95 (@) I 
I 

8 Nitrating acid mixtures, > 50% HNO; yf Nitric acid other than red fuming, < 70% HN03 
VNitric acid o~her than red fuming, > 70% HN03 $Nitric acid, red fuming. 

MSDS Collection References: 26,73,89, 100, 101, 103, 124, 126,127, 132, 136,139, 140, 148, 149, 153,159, 162, 163, 164, 167, 168, 171, 174, 175 
Prepared by: M Gannon, BA; Industrial Hygiene Review: PA Roy, MPH, CIH; Medical Review: W Silverman, MD 
Copyright O 1992 by Genium Publishing Corporation. Any commercial use or reproduction without the publisher's permission is prohibited. Judgments as to the suitability of information herein for the purchaser's purposes are 
necessarily the purchaser's responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation extends no warranties, makes no representations, and assumes no 
responsibili~y as to the accuracy or suitability of such information for application lo the purchaser's intended purpose or for consequences of its use. 



I Material Safety Data Sheets Collection: 

I Issued: 10177 Revision: B, 11191 

Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

Section 1. Material Identification 36 
Sodium Hydroxide, 50% Liquid (NaOH), Description: Derived by electrolysis of sodium chloride brines, by reacting R 0 
calcium chloride with sodium carbonate, or by electrolytic production using the diaphragm cell. Sodium hydroxide often I 2 
contains minimal amounts of sodium chloride, sodium carbonate, sodium sulfate, sodium chlorate, iron, or nickel. Used in S 4 
making plastics to dissolve casein; in treating cellulose in making rayon and cellophane; in explosives, dyestuffs, electro- K 0 
lytic extraction of zinc, reclaiming rubber, tin plating, oxide coating, etching and electroplating, laundering and bleaching, 
pulp and paper manufacture; in vegetable oil refining; in peeling fruits and vegetables in the food industry; to hydrolyze 
ats and form soaps; and in veterinary medicine as a disinfectant. L er  Designations: CAS No. 1310-73-2; Aetznatron; Collo-Grillrein; Collo-Tapette; Feurs Rohp; Lewis-Red Devil Lye; 

q 
HMIS 

soda lye; soda, lye solution; sodium hydrate solution; sodium hydroxide solution; white caustic solution. H 3 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide(73) for a suppliers list. F 0 

" - 

Sheet No. 3A 
Sodium Hydroxide, 50 % Liquid 

- - 

R 1 
Cautions: Sodium hydroxide is moderately toxic by ingestion and inhalation and can be seriously corrosive to eyes, skin, and mucous PPG* 
membranes. * Sec. 8 

and Occu~ational Ex~osure Limits - - 
Sodium hydroxide, ca 50% water solution 

I 1990 OSHA PEL 1991-92 ACGIH TLV 1990 DFG (Germany) MAK 
Ceiling: 2 mg/m3 Ceiling: 2 mg/m3 2 mg/m3 

I 

I 1990 IDLH Level 1990 NIOSH REL 
I 250 PPm Ceiling: 2 mg/m3 

1985-86 Toxicity Data* 
Monkey, eye: 1 % solution applied over 24 hr produced severe irritation 
Rabbit, eye: 1% solution applied to the eye caused severe irritation 
Grasshopper, parenteral: 20 JJI produced cytogenic mutations 

* See NIOSH, RTECS (WB4905000), for additional initation, mutation and toxicity data, 

I Section 3. Phvsical Data 7 
Boiling Point: 284 "F (140 "C) Molecular Weight: 40.01 
Freezing Point: 53.6 "F (12 "C) Specific Gravity: 1.53 at 77 "F (25 "C) 
Viscosity: 50 cP at 68 "F (20 "C) Water Solubility: Completely soluble in water 
pH (0.5 % solution): 13 Other Solubilities: Soluble in alcohol, methanol and glycerol; insoluble in acetone and ether 

( Appearance and Odor: An odorless, clear liquid. I 
I 

Section 4. Fire and Explosion Data 
Flash Point: None reported I Autoignition Temperature: None reported ( LEL: None reported UEL: None reported 
Extinguishing Media: Although noncombustible, when in contact with moisture or water sodium hydroxide, 50% liquid, can generate enough 

1 heat to ignite surrounding combustibles. If possible without risk, remove containers from area. Use extinguishing agents suitable for surrounding 
fire. For small fire, use dry chemical, carbon dioxide (CO,), or regular foam. Avoid using water spray since water reacts with sodium hydroxide 

1 to generate substantial heat. If you must use water, be sure it is as cold as possible. For large fires, use fog or regular foam. 
Unusual Fire or  Explosion Hazards: Sodium hydroxide solution can become very hot when in contact with water. 
Special Fire-fighting Procedures: Since fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus 

1 (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Also, wear fully protective clothing. Structural firefighters' 
protective clothing provides limited protection. Apply cooling water to sides of fire-exposed containers until fire is well out. Do not splatter or 
splash this material. Stay away from ends of tanks. Be aware of runoff from fire control methods. Do not release to sewers or waterways. 

Section 5. Reactivity Data 
I Stability/Polymerization: Sodium hydroxide solution is stable at room temperature in closed containers under normal storage and handling 

conditions. Hazardous polymerization cannot occur. Violent polymerization can occur when in contact with acrolein or acrylonitrile. Since 1 sodium hydroxide readily absorbs water and carbon dioxide from air, keep containers tightly closed. 
Chemical Incompatibilities: Since it generates large amounts of heat when in contact with water, sodium hydroxide may steam and splatter. It 
reacts with mineral acids to form corresponding salts, and with weak-acid gases like hydrogen sulfide, sulfur dioxide and carbon dioxide. Sodium 
hydroxide can be very corrosive to metals such as aluminum, tin, and zinc, as well as alloys such as steel, and may cause formation of flammable 
hydrogen gas. An increase in temperature and pressure occurs in closed containers when sodium hydroxide is mixed with acetic anhydride, 
glacial acetic acid, chlorohydrin, chlorosulfonic acid, ethylene cyanohydrin, glyoxal, oleum, 36% hydrochloric acid, 48.7% hydrofluoric acid, 
70% nitric acid, or 96% sulfuric acid. 
Conditions to Avoid: Avoid generation of sodium hydroxide mists, and contact with water, metals, and the chemicals listed above. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of sodium hydroxide can produce toxic sodium oxide (Na,O) and 

1 peroxide (Na,O,) fumes. 

Section 6. Health Hazard Data 
Carcinogenicity: In 1990 reports, the IARC, NTP, and OSHA do not list sodium hydroxide as a carcinogen (see Chronic Effects). 
Summary of Risks: Sodium hydroxide solution is toxic by mist inhalation, ingestion, or direct skin or eye contact. Damage is immediate and 
without rompt medical attention can become permanent. This strong, corrosive alkaline solution dissolves any living tissue it contacts. 
~edicafcondi t ions  Aggravated by Long-Term Exposure: None reported. 
Target Organs: Eyes, digestive tract, respiratory system, and skin. 
Primary Entry Routes: Ingestion, inhalation, and skin and eye contact. 
Acute Effects: Ingestion causes immediate burning of mouth, esophagus, and stomach; painful swallowing; excessive salivation; edematous 
(excess fluid in surrounding tissue) lips, chin, tongue, and pharynx covered with exudate (fluid oozed from swollen tissue); esophageal edema 
(swelling from fluid buildup in esophagus walls that can prevent swallowing within hours); edematous, gelatinous, and necrotic (localized tissue 

(7ontinu~ on next nape 
Copyright O 1991 Genium Publishing Corporation. 
Any commercial use or reproduction without the publisher's permission is prohibited. 



No. 3A Sodium Hydroxide, 50% Liquid 11/91 

I Section 6. Health Hazard Data, continued 
death) mucous membranes; vomiting (sometimes coffee grounds-like material due to digestive hemorrhage); rapid, faint pulse; and cold, clammy 
skin. Death commonly occurs due to shock, asphyxia (oxygen loss due to interrupted breathing), or pneumonia by the second or third day after 
ingestion. Mist inhalation can cause many bums, temporary hair loss (in nasal passages since sodium hydroxide breaks down keratin), and 
possibly pulmonary edema (fluid in lungs). Skin contact causes slippery, soapy feeling that is usually not painful for 3 inin after contact--even 
though skin damage begins immediately. It causes bums, keratin (hair and nails) destruction, and intracellular edema (excess fluid in skin cells), 
with damage progressing to severe bums, tissue corrosion, deep ulcerations, and permanent scarring if not washed off immediately. The cornea 
begins to corrode on contact. Disintegration and sloughing of conjunctival and corneal epithelium may progress to temporary or permanent 
corneal opacification (cloudiness, becoming impervious to light) or symblepharon (adhesion of lid to eyeball). 
Chronic Effects: Dermatitis may result after repeated exposure to dilute solutions. Cases of squamous cell carcinoma (malignant tumors of 
epithelial origin) of the esophagus are reported 12 to 42 years after ingestion, although it is unclear whether the cancer resulted from scar 
formation caused by tissue destruction or directly from the chemical's possible carcinogenicity. 
FIRST AID: Emergency personnel should protect against contamination. 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Do not allow victim to keep his eyes tightly shut. Warning! Although splashed in only one eye, sodium hydroxide may affect the other 
eye's sight if prompt medical attention is not received. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of cold water for at least 15 min. Be aware that this substance can 
become very hot when in contact with water. For reddened or blistered skin, consult a physician. Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious and alert person drink 1 to 2 
glasses of water followed by vinegar or fruit juice to neutralize the poison. Do not induce vomiting. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Perform endoscopy in all suspected cases of sodium hydroxide ingestion. Perform blood analysis to determine if dehydration, 
acidosis, or other electrolyte imbalances have occurred. 
Section 7. Spill, Leak, and Disposal Procedures 
SpilVLeak: Notify safety personnel, isolate hazard area, deny entry, and stay upwind of spills. Cleanup personnel should protect against vapor 
inhalation and skin or eye contact. Use water spray to disperse vapors but do not spray directly on spills. Absorb small liquid spills with fly ash or 
cement powder. Neutralize spill with vinegar or dilute acid. Perlite and Cellosolve WP 3H (hydroxyethyl cellulose) are recommended for vapor 
suppression and containment of 50% sodium hydroxide solutions. Place material in suitable container (sodium hydroxide corrodes steel at 
temperatures above 60 "C) for later disposal. For large wet spills, dike flow using soil, sand bags, foamed polyurethane, or foamed concrete to 
contain for later disposal. Follow applicable OSHA regulations (29 CFR 1910.120). 
Environmental Transport: In solid form, sodium hydroxide is not mobile, although it very easily absorbs moisture. Once liquid, sodium 
hydroxide rapidly leaches into the soil, possibly contaminating water sources. 
Environmental Degradation: Ecotoxicity values (as 100% NaOH): TLm, mosquito fish, 125 pprnI96 hr (fresh water); TLm, bluegill, 99 mg/48 hr (tap water). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.22): Characteristic of corrosivity 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 1000 Ib (454 kg) [* per Clean Water Act, Sec. 31 1 (b)(4)] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
OSHA Designations 
Sodium hydroxide is listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

I Section 8. S~ecial Protection Data , 
GoggIes: Wear protective chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Since contact lens use in 
industry is controversial, establish your own policy. 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if 
necessary, wear a NIOSH-approved respirator. Select the respirator based on its suitability to provide adequate worker protection for the given 
working conditions, level of ariborne contamination, and presence of sufficient oxygen. For emergency or nonroutine operations (cleaning spills, 
reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purzfying respirators do notprotect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent any skin contact. 
Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL and IDLH values 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.u03' 
Safety Stations: Make available in the work area emergency eyewash stations, safetylquick-drench showers, and washing facilities. 
Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder contaminated work clothing before wearing. 
Remove this material from your shoes and clean personal protective equipment. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments 
Storage Requirements: Avoid physical damage to containers. Store in dry, well-ventilated area away from water, acids, metals, flammable 
liquids and organic halogens. Keep containers tightly closed since sodium hydroxide can decompose to sodium carbonate and carbon dioxide 
upon exposure to air. Since corrosion occurs easily above 140 "F (60 "C), do not store or transport in aluminum or steel containers when tempera- 
tures are near this level. Store containers in rooms equipped with trapped floor drains, curbs, or gutters. 
Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control hazardous airborne 
contaminants and to maintain concentrations at the lowest practical level. 
Other Precautions: Institute preplacement and periodic medical exams of exposed workers emphasizing the eyes, skin and respiratory tract. 
Consider a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. Educate employees to the I possible hazards in using sodium hydroxide. 

Trans~ortation Data (49 CFR 172.101. .102) 
1 DOT Shipping Name: Sodium hydroxide, liquid or solution IMO Shipping Name: Sodium hydroxide, solution 

DOT Hazard Class: Corrosive material IMO Hazard Class: 8 
ID No.: UN1824 ID No.: UN 1824 
DOT Label: Corrosive IMO Label: Corrosive 
DOT Packaging Exceptions: 173.244 IMDG Packaging Group: I1 
DOT Packaging Requirements: 173.249 
MSDS Collection References: 26,38,73, 89, 100, 101, 103, 124, 126, 127, 132, 133, 136, 139, 140, 143, 146, 148, 149, 153, 159, 161, 163 
Prepared by: M Gannon, BA; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: W Silverman, MD; Edited by: JR Stuart, MS I 

Copyright 0 1991 by Genium Publishing Corporation. Any commercial use or reproduction without the publisher's pemiission is prohibited. Judgments as to the suitability of information herein for the purchaser's purposes 
are necessarily the purchaser's responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation extends no wananties, makes no represzntations, and assumes 
no responsibility as to the accuracy or suitability of such infornlation for application to the purchaser's intended purpose or for consequences of iu; use. 



I Section 1. Material Identification 41 ( 
GP 

Genium Publishing Corporation 
One Genium Plaza 

Schenectady, NY 12304-4690 USA 
(518) 377-8854 

Hydrochloric Acid (HCI) Description: An aqueous solution of hydrogen chloride. Derived by dissolving hydrogen R 1 
chloride gas in water at various concentrations. Hydrochloric acid is also formed as a byproduct from oxychlorination I 4 
andlor oxyhydrochlorination of organic materials. Used in metal pickling and cleaning (boiler and heat exchange 
equipment scale removal), ore reduction, processing (corn syrup, hydrolyzing starch), dye and dye intermediate 

s 4  @ 
K 0 

production, electroplating, leather tanning, in fertilizer, artificial silk, and paint pigment production, refining soaps and 
edible fats and oils, petroleum extraction, toilet bowl cleaners; as an alcohol denaturant, a chemical intermediate and HMIS 
solvent in organic synthesis, and in the photographic, textile, and rubber industries. H 2' 

Other Designations: CAS No. 7647-01-0, Caswell No. 486, chlorohydric acid, Muriatic acid, spirits of salt. F 0 

Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide(73) for a suppliers list. 
R 0 
PPE t 

Material Safety Data Sheets Collection: 

Sheet No. 30A 
Hydrochloric Acid 
Issued: 10177 Revision: C, 9/92 Erratum: 5/93 

Cautions: Hydrochloric acid is highly corrosive and causes serious skin and eye burns as well as acute and chronic respira- * chronic 
effects 

7 Sec. 8 

Exposure Limits 
-- 

Trace impurities include ammonia, arsenic, iron, sulfate, free C1-, and heavy metals. 

1991 OSHA PEL 1992-93 ACGIH TLV 1985-86 Toxicity Data* 
Ceiling: 5 ppm (7 mg/m3) Ceiling: 5 ppm (7.5 mg/m3) Human, inhalation, LCLo: 1300 ppml30 min; toxic effects not yet 

1 1990 IDLH Level 1990 DFG (Germany) MAK reviewed 
100 PPm Ceiling: 5 ppm (7 mg/m3) Rabbit, oral, LD5,: 900 mgtkg; toxic effects not yet reviewed 

' 1990 NIOSH REL Category 1: local irritants Rat, inhalation, TCL,: 450 mg/m3/1 hr (1 day prior to pregnancy) 

Ceiling: 5 ppm (7 mg/m3) Peak Exposure Limit: 10 ppm, produced fetotoxicity (except death) & specific developmental 
5 min momentary value18 per shift abnormalities (homeostasis). 

Rabbit, eye: 100 mg rinse caused mild irritation. 

I *See NIOSH, RTECS (MW4025000), for additional irritation, reproductive, and toxicity data. 

k c t i o n  3. Physical Data 
Boiling Point: -120.64 "F (-84.8 "C)* Freezing Point: 1.1 "F (-17.14 "C) for 10.81%, -51.16 "F (-46.2 "C) for 31.24% 
Vapor Pressure: 4 atm at 64 "F (17.8 "C) Density: 1.194 at -14.8 "F (-26 "C) 
Vapor Density (Air = 1): 1.257 Water Solubility: Soluble, 823 g/L at 32 "F (0 "C); 561 g/L at 140 "F (60 "C). 
Surface Tension: 23 at 244.68 (1 18.16 "C) Other Solubilities: Soluble in alcohol, benzene, and ether; insoluble in hydrocarbons. 
Molecular Weight: 36.46 pH: 1N (0.1), 0.1N (1.1), 0.01N (2.02), 0.001N (3.02),0.0001N (4.01) 
Odor Threshold: 0.1 to 5 ppm Refraction Index (IN solution): 1.34168 at 64.4 "F (18 "CID) 
Ionization Potential: 12.74 eV 

Appearance and Odor: Colorless liquid that fumes in air and has a strong pungent odor. Can be slightly yellow from traces of iron, chlorine, or 
organic matter. Forms a constant boiling azeotrope at 20 % HCl, 108.58 "C and 760 mrn Hg. 
* Decomposes at 3239.6 "F (1782 "C). 

Section 4. Fire and Explosion Data 
Flash Point: Noncombustible 1 Autoignition Temperature: None r e p o r t e d 7  LEL: None reported* I UEL: None reported* 

Extinguishing Media: Use extinguishing agents suitable for surrounding fire. 
Unusual Fire or Explosion Hazards: *Extreme heat or contact with many metals liberates hydrogen gas which has explosion limits of 4 to 75%. 
Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighter's protective clothing is ineffective for 
fires involving hydrochloric acid. Stay away from ends of tanks. Cool tanks with water spray until well after fire is out. Do not release runoff 
from fire control methods to sewers or waterways. 

Section 5. ~ e a c t i v i t ~  Data 
Stability/Polymerization: Hydrochloric acid has high thermal stability (decomposes at 3239.6 OF11782 "C). Hazardous polymerization does not 
occur unless exposed to aldehydes or epoxides. 
Chemical Incompatibilities: Polymerizes on contact with aldehydes or epoxides; attacks most metals (except mercury, silver, gold, platinum, 
tantalum, and some alloys), some plastics, rubber, and coatings; reacts explosively with alcohols + hydrogen cyanide, potassium permanganate, 
tetraselenium tetranitride; ignites on contact with fluorine, hexalithium disilicide, metal acetylides or carbides (cesium acetylide, rubidium 
acetylide); and is incompatible with acetic anhydride, 2-amino ethanol, ammonium hydroxide, calcium phosphide, chlorosulfonic acid, 1.1- 
difluoroethylene, ethylene diamine, ethylene imine, oleum, perchloric acid, 8-propiolacetone, propylene oxide, sodium hydroxide, silver 
perchlorate + carbon tetrachloride, sulfuric acid, uranium phosphide, acetate, calcium carbide, magnesium bromide, mercuric sulfate, and 
chlorine + dinitroaniline. 
Conditions to Avoid: Avoid contact with incompatibles. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of HCI produces toxic chloride fumes and explosive hydrogen gas. 

Section 6. Health Hazard Data 
Carcinogenicity: The IARC,(164) NTP,(16') and OSHA(164) do not list HCI as a carcinogen. 
Summary of Risks: HC1 is a highly corrosive liquid and depending on concentration and duration of exposure, symptoms range from irritation 
to ulcerations and permanent injury. Target Organs: Eyes, skin, respiratory tract, and liver (in animals). Primary Entry Routes: Inhala- 
tion, skin and eye contact. Medical Conditions Aggravated by Long-Term Exposure: Respiratory disorders. 

I Continue on next page I 
Copyright 0 1992 Genium Publishing Corporation. Any commercial use or reproduction wilhout the publisher's permission is prohibited. 



No. 30A Hydrochloric Acid 9/92 

Section 6. Health Hazard Data, continued 
Acute Effects: Inhalation of vaDors or mists is corrosive to the res~iratow tract and can cause tracheal and bronchial evithelium necrosis 
(tissue death), cough, choking, ilceration. Liquid aspiration can c a k e  puimonary edema, lung collapse, emphysema and damage to the 
pulmonary blood vessels. Skin contact with HCl solutions causes burns and ulcerations. Permanent eye damage may result from splashes. 
Ingestion is unlikely but if it occurs, symptoms include gray tongue color, corrosion of mucous membranes, esophagus, and stomach, nausea, 
vomiting, intense thirst, diarrhea, difficulty swallowing, circulatory collapse and possible death. Chronic Effects: Repeated or prolonged 
exposure can cause dermatitis, conjunctivitis, gastritis, photosensitization, tooth erosion, and repeated exposure to mists from heated-metal 
pickling solutions can cause nose and gum bleeds, ulceration of oral or nasal mucosa, and "renders facial skin so tender that shaving is 
painful."(133) 
FIRST AID 
Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts 
of water until transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminated clothing. 
Rinse with flooding amounts of water for at least 15 rnin. Treat skin with a 5% triethanolamine solution. For reddened or blistered skin, 
consult a physician. Inhalation: Remove exposed person to fresh air and support breathing as needed. Ingestion: Never give anything by 
mouth to an unconscious or convulsing person. Contact a poison control center. Unless the poison control center advises otherwise, have that 
conscious and alert person drink 1 to 2 glasses of water to dilute. Do not induce vomiting! 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Note to Physicians: Consider a chest x-ray in acute overexposure. 

Section 7. S~ i l l .  Leak. and Dis~osal Procedures 
SpilJLeak: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Neutralize spills with crushed limestone, soda ash, 
lime, or sodium bicarbonate. After neutralizing, take up small spills with earth, sand, vermiculite, or other absorbent, noncombustible material 
and place in suitable containers for disposal; flush large spills to containment area and reclaim (if possible) or await disposal. Follow applicable 
OSHA regulations (29 CFR 1910.120). Environmental Transport: In soil, HCl will infiltrate moving faster in the presence of moisture. It 
may dissolve some soil matter, particularly those of a carbonate base will be neutralized to some degree and will be transported to groundwater. 
Ecotoxicity Values: Chronic plant toxicity = 100 ppm; injurious to imgatable crops at 350 mgiL; trout, LCloo, 10 mgiLl24 hr shrimp, LCSo, 
100 to 330 ppmlstarfish, LC!o, 100 to 330 mgiLl48 hr; shore crab, LCSo, 240 mgiLl48 hr. Disposal: Neutralize to between 5.5 & 8.5 before 
disposal. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.23,O.OlN solution or higher): No. D002, Characteristic of corrosivity 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 5000 lb (2270 kg) [* per CWA, Sec. 31 1 (b)(4)] 
SARA Extremely Hazardous Substance (40 CFR 359,  TPQ: Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 

OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Section 8. Special Protection Data 
Goggles: Wear chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because contact lens use in 
industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA 
respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For < 50 ppm, use a cartridge 
respirator with acid gas cartridges, or any supplied-air respirator (SAR) or SCBA. For < 100 ppm, use any chemical cartridge respirator with a 
full facepiece and cartridge that protects against HCI inhalation, or any SAR or SCBA with a full facepiece. For emergency or nonroutine 
operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do notprotect workers in 
oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory protection program that includes at least: medical 
certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. 
Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent skin contact. Polycarbonate, butyl rubber, polyvinyl 
chloride, and chlorinated polyethylene are recommended materials for PPE. Polyvinyl alcohol is not recommended. Ventilation: Provide 
general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is 
preferred because it prevents contaminant dispersion into the work area by controlling it at its source.(lo3) Safety Stations: Make available in 
the work area emergency eyewash stations, safetylquick-drench showers, and washing facilities. Contaminated Equipment: Separate 
contaminated work clothes from street clothes. Launder contaminated work clothing before wearing. Remove this material from your shoes 
and clean personal protective equipment. Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using 
this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics. 

I Section 9. Special Precautions and Comments I 
Storage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area on a cement floor away from direct 
sunlight and heat sources. Use decanting pumps or pouring frames to minimize spillage during loading and unloading operations. 
Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants 
and to maintain concentrations at the lowest practical level. HCl should be manufactured in closed systems. Pay close attention to leak 
detection. Aqueous scrubbers are used to control hydrogen chloride emissions from vent stacks and other sources. Workers shouldn't enter 
tanks previously containing HCl until they have been cleaned. 
Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the eyes, skin, and 
respiratory tract. Pulmonary function tests (FEV, FVC) are useful in determining lung disorders. Conduct difficult operations in fume hoods. 

Transportation Data (49 CFR 172.101) 
DOT Shipping Name: Hydrochloric acid, solution Packaging Authorizations Quantity limitations 
DOT Hazard Class: 8 a) Exceptions: 173.154 a) Passenger, Aircraft, or Railcar: 1 L 
ID NO.: UN 1789 b) NOII-bulk Packaging: 173.202 b) Cargo Aircraft Only: 30 L 
DOT Label: Corrosive c) Bulk Packaging: 173.242 
DOT Packing Group: 11 Vessel Stowage Requirements 
Special provisions (172.102): A3, A6, B2, B 15, a) Vessel Stowage: C 

N4 1, T9, T27 b) Other: 8 

MSDSCollection References: 26,73, 89, 100, 101, 103, 124, 126, 127, 132, 133, 136, 139, 148, 149, 153, 159, 163, 164, 167, 168, 171, 174, 180 
Prepared by: M Gannon, BA; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: AC Darlington, MPH, MD I 

Copyright&? 1992 by GeniumPublishing Corporation. Any commercialuseor reproduction without thepublisher'spemission isprohibited. Judgmenthas to thesuitabilityofinformation herein for the purchaser'spurposes 
are necessarily thepurchaser'sresponsibility. Althoughreasonablecare has beenukenin the preparation of suchinformation, GeniumPublishing Corporationcxtendsno warranties, malresno representations, andassumes 
no responsibility as to the accuracy or suitability of such information for application to the purchaser's intended purpose or for consequences of irs use. 
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MEDICAL DATA SHEET 

CONFIDENTIAL 

THE FOLLOWING INFORMATION IS REQUESTED 
TO DETERMINE YOUR CURRENT MEDICAL STATUS 

Page 1 of 3 

Brothers md .Sisters 

I 

SSN 

Telephone Number 

Tclcphonc Numbcr 

Type of Examination 
Prc-Placancnt 

0 Paiodic 
0 O~ICC (Swify) 

Employa N u m b  

Name (Last. First, Middle IniW 

City. State Zip Code 

Name ud Address of Pcrson to 
Nodfy in an Emergency 

Tclcphonc Number 

Position 

Employe. Address (Number & Street) 

Work Location 

Sex 
OM OF 

Personal Physician 

P l c a ~  Chodc if you Have baca Immunized for: 
o Tetanus Small Pox oPolio norkrs 

Don't Know o Don't Know Don't Kmw Don't Know 

Last Dau. Last Date Last Date Last Dab 

Date of Birth 

Address 

Are You 
0 Righ Haded 
0 LcR Handed 
0 Arnbidcxtrour 

Division or Facility 



MEDICAL DATA SHEET 

Page 2 of 3 
- - -  



a L a w  Back Pain o Lost Consciousness 
0 Dislocations 

Check Yes or No. If Yes, Give Details in Blank Areas 
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ACCIDENT REPORT FORM 

 



META ACCIDENT REPORT FORM 

Page 1 of 3 

Report No. 

Site: Project No. 

Location: 

Date of Report: Preparer's Name: 

Name and Address of Injuredhvolved Party: 

SSN: ' Age: Sex: 

Years of Service: Time on Present Job: TitldClassification: 

Division/Department: Date of Accident: Time: 

Accident Location: 

Accident Category: Property Damage Injury or Illness Near Miss Other 

Contributing Factors: Motor Vehicle Machine Operation Fire 

Slip or Trip Condition Explosion 

- Chemical Exposure Electrical Hazard 

Animal or Insect Other, please specify 

DAMAGE ASSESSMENT 

Property Damaged : $ Amount of Damage: $ 

INJURY ASSESSMENT 

Nature of Injury or Illness: 

CLASSIFICATION OF INJURY: 

Fracture Heat Burn Cold Exposure 

Dislocation Chemical Bum Frostbite 

Sprain Radiation Burn Heat Stroke 

Abrasion Bruise Heat Exhaustion 

Laceration Blister Concussion 

Puncture Toxic Respiratory FaintlDizziness 

Bite Exposure - Toxic Ingestion 

Dermal Allergy Other, please specify 

(.:..,: 
I 

Severity of Injury or Illness: Non-disabling Disabling 

Medical Treatment Fatality 



META ACCIDENT REPORT FOliM 

Page 2 of 3 

Report No. 

Part of Body Affected: 

Degree of Disability: 

Estimated Number of Days Away from Job: 

Date Medical Care Was Received: 

Where Medical Care Was Received: 

Address (if off-site): 

ACCIDENT DESCRIPTION (OR NEAR MlSS CONDITION) 

Describe the causative agents most directly related to accident or near miss (e.g., object, substance, material, 

machinery, equipment, weather or other conditions): 

Describe any unsafe mechanical / physical / environmental condition(s) contributing to the accident or near miss. 

(Be specific): 

Describe any unsafe act(s) by the injured/iivolved party contributing to the accident or near miss. (Be specific, 

must be answered): 

Describe any personal factors that may have contributed to the accident or near miss. (Improper attitude, lack of 

knowledge or skill, slow reaction, fatigue): 

Was the selection of protective equipment in use by the injured/iivolved party a contributing factor in this 

accident or near miss? 

What level of personal protection equipment was required by the project HASP at the time of the accident (note any 

modification thereof): 



Page 3 of 3 .  

Report No. 

Was injuredJinvolved party using required equipment? - 
If  not, howlwhy did actual equipment use differ from plan? 

What can be done to prevent a recurrence of this type of accident? (e.g., equipment modification, safety equipment, 

improved procedures or training): 

Provide detailed narrative description (e.g., Howlwhy did accident occur? What objects, equipment, tools, 

circumstances, and assigned duties were involved? Be specific): 

Witnesses to accident: 

Signature of Preparer: 

Signature of Site Leader. 
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OSHA
Forms for Recording
Work-Related Injuries and Illnesses

What’s Inside…
In this package, you’ll find everything you need to complete

OSHA’s and the

for the next several years. On the following pages, you’ll find:

General instructions for filling out the forms in this package

and definitions of terms you should use when you classify

your cases as injuries or illnesses.

An example to guide you in filling

out the properly.

Several pages of the

(but you may make as many copies of

the as you need.) Notice that the

is separate from the

Removable pages

for easy posting at the end of the year.

Note that you post the only,

not the

A worksheet for

figuring the average number of employees who worked for

your establishment and the total number of hours worked.

A copy of the OSHA 301 to

provide details about the incident. You

may make as many copies as you need or

use an equivalent form.

Take a few minutes to review this package. If you have any

questions,

We’ll be happy to help you.

Log Summary of Work-Related Injuries and Illnesses

Log

Log

Log

Log Summary.

Summary

Summary

Log.

�

�

�

�

�

�

An Overview: Recording Work-Related Injuries and Illnesses

How to Fill Out the Log

Log of Work-Related Injuries and
Illnesses

Summary of Work-Related Injuries and
Illnesses

Worksheet to Help You Fill Out the Summary

OSHA’s 301: Injury and Illness Incident
Report

—

—

—

—

—

or .

—

visit us online at www.osha. gov call your local OSHA office
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Dear Employer:
This booklet includes the forms needed for maintaining

occupational injury and illness records for 2004. These new forms have
changed in several important ways from the 2003 recordkeeping forms.

In the ,
OSHA announced its decision to add an occupational hearing loss
column to OSHA’s Form 300, Log of Work-Related Injuries and
Illnesses. This forms package contains modified Forms 300 and
300A which incorporate the additional column M(5) Hearing Loss.
Employers required to complete the injury and illness forms must begin
to use these forms on January 1, 2004.

In response to public suggestions, OSHA also has made several
changes to the forms package to make the recordkeeping materials
clearer and easier to use:

• On Form 300, we’ve switched the positions of the day count
columns. The days “away from work” column now comes before
the days “on job transfer or restriction.”

• We’ve clarified the formulas for calculating incidence rates.

• We’ve added new recording criteria for occupational hearing loss
to the “Overview” section.

• On Form 300, we’ve made the column heading “Classify the
Case” more prominent to make it clear that employers should
mark only one selection among the four columns offered.

The Occupational Safety and Health Administration shares with you
the goal of preventing injuries and illnesses in our nation’s workplaces.
Accurate injury and illness records will help us achieve that goal.

December 17, 2002 Federal Register (67 FR 77165-77170)

Occupational Safety and Health Administration

U.S. Department of Labor



The
(Form 300) is used to classify work-related
injuries and illnesses and to note the extent
and severity of each case. When an incident
occurs, use the to record specific details
about what happened and how it happened.
The — a separate form (Form 300A)
— shows the totals for the year in each
category. At the end of the year, post the

in a visible location so that your
employees are aware of the injuries and
illnesses occurring in their workplace.

Employers must keep a for each
establishment or site. If you have more than
one establishment, you must keep a separate

and for each physical location that
is expected to be in operation for one year or
longer.

Note that your employees have the right to
review your injury and illness records. For
more information, see 29 Code of Federal
Regulations Part 1904.35,

Cases listed on the
are not necessarily eligible

for workers’ compensation or other insurance
benefits. Listing a case on the does not
mean that the employer or worker was at fault
or that an OSHA standard was violated.

Record those work-related injuries and

illnesses that result in:

death,

loss of consciousness,

days away from work,

restricted work activity or job transfer, or

medical treatment beyond first aid.

You must also record work-related injuries

and illnesses that are significant (as defined

below) or meet any of the additional criteria

listed below.

Log of Work-Related Injuries and Illnesses

Log

Summary

Summary

Log

Log Summary

Employee Involvement.

Log of Work-Related

Injuries and Illnesses

Log

When is an injury or illness considered
work-related?

Which work-related injuries and
illnesses should you record?

�

�

�

�

�

An injury or illness is considered

work-related if an event or exposure in the

work environment caused or contributed to the

condition or significantly aggravated a

preexisting condition. Work-relatedness is

presumed for injuries and illnesses resulting

from events or exposures occurring in the

workplace, unless an exception specifically

applies. See 29 CFR Part 1904.5(b)(2) for the

exceptions. The work environment includes

the establishment and other locations where

one or more employees are working or are

present as a condition of their employment.

See 29 CFR Part 1904.5(b)(1).

You must record any significant work-

related injury or illness that is diagnosed by a

physician or other licensed health care

professional. You must record any work-related

case involving cancer, chronic irreversible

disease, a fractured or cracked bone, or a

punctured eardrum. See 29 CFR 1904.7.

You must record the following conditions when
they are work-related:

any needlestick injury or cut from a sharp
object that is contaminated with another
person’s blood or other potentially
infectious material;

any case requiring an employee to be
medically removed under the requirements
of an OSHA health standard;

tuberculosis infection as evidenced by a
positive skin test or diagnosis by a physician
or other licensed health care professional
after exposure to a known case of active
tuberculosis.

an employee's hearing test (audiogram)
reveals 1) that the employee has
experienced a Standard Threshold Shift
(STS) in hearing in one or both ears
(averaged at 2000, 3000, and 4000 Hz) and
2) the employee's total hearing level is 25
decibels (dB) or more above audiometric
zero ( also averaged at 2000, 3000, and 4000
Hz) in the same ear(s) as the STS.

Medical treatment includes managing and
caring for a patient for the purpose of
combating disease or disorder. The following
are not considered medical treatments and are
NOT recordable:

visits to a doctor or health care professional

solely for observation or counseling;

What are the additional criteria?

What is medical treatment?

�

�

�

�

�

An Overview:
Recording Work-Related Injuries and Illnesses

What do you need to do?

1. Within 7 calendar days after you
receive information about a case,
decide if the case is recordable under
the OSHA recordkeeping
requirements.

Determine whether the incident is a
new case or a recurrence of an existing
one.

.

dentify the employee involved unless
it is a privacy concern case as described
below.

dentify when and where the case
occurred.

Describe the case, as specifically as you
can.

Identify whether the case is an injury
or illness. If the case is an injury, check
the injury category. If the case is an
illness, check the appropriate illness
category.

2.

3.

4.

1.

2.

3.

4.

5.

Establish whether the case was work-
related

If the case is recordable, decide which
form you will fill out as the injury and
illness incident report.

You may use
or an equivalent

form. Some state workers compensa-
tion, insurance, or other reports may
be acceptable substitutes, as long as
they provide the same information as
the OSHA 301.

I

I

Classify the seriousness of the case by
recording the
associated with the case, with column G
(Death) being the most serious and
column J (Other recordable cases)
being the least serious.

OSHA’s 301: Injury and
Illness Incident Report

How to work with the Log

most serious outcome

The Occupational Safety and Health (OSH) Act of 1970 requires certain employers to prepare and maintain records of work-related injuries and illnesses. Use these
definitions when you classify cases on the Log. OSHA’s recordkeeping regulation (see 29 CFR Part 1904) provides more information about the definitions below.
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�

�

�

�

�

�

�

�

diagnostic procedures, including

administering prescription medications that

are used solely for diagnostic purposes; and

any procedure that can be labeled first aid.

( )
You must consider the following types of

injuries or illnesses to be privacy concern cases:

an injury or illness to an intimate body part

or to the reproductive system,

an injury or illness resulting from a sexual

assault,

a mental illness,

a case of HIV infection, hepatitis, or

tuberculosis,

a needlestick injury or cut from a sharp

object that is contaminated with blood or

other potentially infectious material (see

29 CFR Part 1904.8 for definition), and

other illnesses, if the employee

independently and voluntarily requests that

his or her name not be entered on the log.

You must not enter the employee’s name on the

OSHA 300 for these cases. Instead, enter

“privacy case” in the space normally used for

the employee’s name. You must keep a separate,

confidential list of the case numbers and

employee names for the establishment’s privacy

concern cases so that you can update the cases

and provide information to the government if

asked to do so.

If you have a reasonable basis to believe

that information describing the privacy concern

case may be personally identifiable even though

the employee’s name has been omitted, you may

use discretion in describing the injury or illness

on both the OSHA 300 and 301 forms. You

must enter enough information to identify the

cause of the incident and the general severity of

the injury or illness, but you do not need to

include details of an intimate or private nature.

contusion, chipped

tooth,

See below for more information about first aid.

Log

Under what circumstances should you
NOT enter the employee’s name on the
OSHA Form 300?

Classifying injuries

An injury is any wound or damage to the body

resulting from an event in the work

environment.

Cut, puncture, laceration,

abrasion, fracture, bruise,

amputation, insect bite, electrocution, or

a thermal, chemical, electrical, or radiation

burn. Sprain and strain injuries to muscles,

joints, and connective tissues are classified as

injuries when they result from a slip, trip, fall or

other similar accidents.

Examples:

What is first aid?
If the incident required only the following types
of treatment, consider it first aid. Do NOT
record the case if it involves only:

using non-prescription medications at non-
prescription strength;

administering tetanus immunizations;

cleaning, flushing, or soaking wounds on the
skin surface;

using wound coverings, such as bandages,
BandAids™, gauze pads, etc., or using
SteriStrips™ or butterfly bandages.

using hot or cold therapy;

using any totally non-rigid means of support,
such as elastic bandages, wraps, non-rigid
back belts, etc.;

using temporary immobilization devices
while transporting an accident victim
(splints, slings, neck collars, or back boards).

drilling a fingernail or toenail to relieve
pressure, or draining fluids from blisters;

using eye patches;

using simple irrigation or a cotton swab to
remove foreign bodies not embedded in or
adhered to the eye;

using irrigation, tweezers, cotton swab or
other simple means to remove splinters or
foreign material from areas other than the
eye;

using finger guards;

using massages;

drinking fluids to relieve heat stress

Restricted work activity occurs when, as the

result of a work-related injury or illness, an

employer or health care professional keeps, or

recommends keeping, an employee from doing

the routine functions of his or her job or from

working the full workday that the employee

would have been scheduled to work before the

injury or illness occurred.

If the outcome or extent of an injury or illness

changes after you have recorded the case,

simply draw a line through the original entry or,

if you wish, delete or white-out the original

entry. Then write the new entry where it

belongs. Remember, you need to record the

most serious outcome for each case.

�

�

�

�

�

�

�

�

�

�

�

�

�

�

How do you decide if the case involved
restricted work?

How do you count the number of days
of restricted work activity or the
number of days away from work?

What if the outcome changes after you
record the case?

Count the number of calendar days the

employee was on restricted work activity or was

away from work as a result of the recordable

injury or illness. Do not count the day on which

the injury or illness occurred in this number.

Begin counting days from the day the

incident occurs. If a single injury or illness

involved both days away from work and days of

restricted work activity, enter the total number

of days for each. You may stop counting days of

restricted work activity or days away from work

once the total of either or the combination of

both reaches 180 days.

after
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Classifying illnesses

Skin diseases or disorders

Respiratory conditions

Hearing Loss

All other illnesses

Skin diseases or disorders are illnesses involving

the worker’s skin that are caused by work

exposure to chemicals, plants, or other

substances.

Contact dermatitis, eczema, or

rash caused by primary irritants and sensitizers

or poisonous plants; oil acne; friction blisters,

chrome ulcers; inflammation of the skin.

Respiratory conditions are illnesses associated

with breathing hazardous biological agents,

chemicals, dust, gases, vapors, or fumes at work.

Silicosis, asbestosis, pneumonitis,

pharyngitis, rhinitis or acute congestion;

farmer’s lung, beryllium disease, tuberculosis,

occupational asthma, reactive airways

dysfunction syndrome (RADS), chronic

obstructive pulmonary disease (COPD),

hypersensitivity pneumonitis, toxic inhalation

injury, such as metal fume fever, chronic

obstructive bronchitis, and other

pneumoconioses.

Noise-induced hearing loss is defined for

recordkeeping purposes as a change in hearing

threshold relative to the baseline audiogram of

an average of 10 dB or more in either ear at

2000, 3000 and 4000 hertz

All other occupational illnesses.

Heatstroke, sunstroke, heat

exhaustion, heat stress and other effects of

environmental heat; freezing, frostbite, and

other effects of exposure to low temperatures;

decompression sickness; effects of ionizing

radiation (isotopes, x-rays, radium); effects of

nonionizing radiation (welding flash, ultra-violet

rays, lasers); anthrax; bloodborne pathogenic

diseases, such as AIDS, HIV, hepatitis B or

hepatitis C; brucellosis; malignant or

Examples:

Examples:

Examples:

Poisoning
Poisoning includes disorders evidenced by

abnormal concentrations of toxic substances in

blood, other tissues, other bodily fluids, or the

breath that are caused by the ingestion or

absorption of toxic substances into the body.

Poisoning by lead, mercury,

cadmium, arsenic, or other metals; poisoning by

carbon monoxide, hydrogen sulfide, or other

gases; poisoning by benzene, benzol, carbon

tetrachloride, or other organic solvents;

poisoning by insecticide sprays, such as

parathion or lead arsenate; poisoning by other

chemicals, such as formaldehyde.

Examples:

benign

tumors; histoplasmosis; coccidioidomycosis.

, and the employee’s

total hearing level is 25 decibels (dB) or more

above audiometric zero (also averaged at 2000,

3000, and 4000 hertz) in the same ear(s).

When must you post the Summary?

How long must you keep the Log
and Summary on file?

Do you have to send these forms to
OSHA at the end of the year?

How can we help you?

You must post the only not the

by February 1 of the year following the

year covered by the form and keep it posted

until April 30 of that year.

You must keep the and for

5 years following the year to which they

pertain.

No. You do not have to send the completed

forms to OSHA unless specifically asked to

do so.

If you have a question about how to fill out

the ,

or

Summary —

Log —

Log Summary

Log

�

�

visit us online at www.osha.gov

call your local OSHA office.
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What is an incidence rate?

How do you calculate an incidence
rate?

What can I compare my incidence
rate to?

An incidence rate is the number of recordable

injuries and illnesses occurring among a given

number of full-time workers (usually 100 full-

time workers) over a given period of time

(usually one year). To evaluate your firm’s

injury and illness experience over time or to

compare your firm’s experience with that of

your industry as a whole, you need to compute

your incidence rate. Because a specific number

of workers and a specific period of time are

involved, these rates can help you identify

problems in your workplace and/or progress

you may have made in preventing work-

related injuries and illnesses.

You can compute an occupational injury and

illness incidence rate for all recordable cases or

for cases that involved days away from work for

your firm quickly and easily. The formula

requires that you follow instructions in

paragraph (a) below for the total recordable

cases or those in paragraph (b) for cases that

involved days away from work, for both

rates the instructions in paragraph (c).

(a)

count the number of line entries on your

OSHA Form 300, or refer to the OSHA Form

300A and sum the entries for columns (G), (H),

(I), and (J).

(b)

count

the number of line entries on your OSHA

Form 300 that received a check mark in

column (H), or refer to the entry for column

(H) on the OSHA Form 300A.

(c)

. Refer to OSHA Form

300A and optional worksheet to calculate this

number.

You can compute the incidence rate for all

recordable cases of injuries and illnesses using

the following formula:

(The 200,000 figure in the formula represents

the number of hours 100 employees working

40 hours per week, 50 weeks per year would

work, and provides the standard base for

calculating incidence rates.)

You can compute the incidence rate for

recordable cases involving days away from

work, days of restricted work activity or job

transfer (DART) using the following formula:

You can use the same formula to calculate

incidence rates for other variables such as cases

involving restricted work activity (column (I)

on Form 300A), cases involving skin disorders

(column (M-2) on Form 300A), etc. Just

substitute the appropriate total for these cases,

from Form 300A, into the formula in place of

the total number of injuries and illnesses.

The Bureau of Labor Statistics (BLS) conducts

a survey of occupational injuries and illnesses

each year and publishes incidence rate data by

various classifications (e.g., by industry, by

employer size, etc.). You can obtain these

published data at www.bls.gov/iif or by calling a

BLS Regional Office.

and

To find out the total number of recordable

injuries and illnesses that occurred during the year,

To find out the number of injuries and

illnesses that involved days away from work,

The number of hours all employees actually

worked during the year

Total number of injuries and illnesses 200,000 ÷

Number of hours worked by all employees = Total

recordable case rate

(Number of entries in column H + Number of

entries in column I) 200,000 ÷ Number of hours

worked by all employees = DART incidence rate

X

X

Optional

Calculating Injury and Illness Incidence Rates

Worksheet
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Number of entries in

Column H Column I+

DART incidence

rate

Number of

hours worked

by all employees

Total number of

injuries and illnesses

X 200,000 =

Total recordable

case rate

Number of

hours worked

by all employees

X 200,000 =



The is

used to classify work-related injuries and

illnesses and to note the extent and severity

of each case. When an incident occurs, use

the to record specific details about what

happened and how it happened.

We have given you several copies of the

in this package. If you need more than

we provided, you may photocopy and use as

many as you need.

The — a separate form —

shows the work-related injury and illness

totals for the year in each category. At the

end of the year, count the number of

incidents in each category and transfer the

totals from the to the Then

post the in a visible location so that

your employees are aware of injuries and

illnesses occurring in their workplace.

Log of Work-Related Injuries and Illnesses

Log

Log

Summary

Log Summary.

Summary

If your company has more than one

establishment or site, you must keep

separate records for each physical location

that is expected to remain in operation for

one year or longer.

You don’t post the Log. You post only
the Summary at the end of the year.

How to Fill Out the Log
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Revise the log if the injury or illness
progresses and the outcome is more
serious than you originally recorded for
the case. Cross out, erase, or white-out
the original entry.

Be as specific as possible. You
can use two lines if you need
more room. Note whether the

case involves an
injury or an illness.

Choose ONLY ONE of these
categories. Classify the case
by recording the most
serious outcome of the case,
with column G (Death) being
the most serious and column
J (Other recordable cases)
being the least serious.

}
Check the “Injury” column or
choose one type of illness:

R

Describe injury or illness, parts of body affected,

and object/substance that directly injured

or made person ill

(A)               (B)                                      (C)                     (D)                          (E)                                                 (F)

(G)         (H)           (I)              (J)               (K)           (L)
(1)    (2)      (3)      (4)      (5)    (6)
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You must record information about every work-related death and about every work-related injury or illness that involves loss of consciousness, restricted work activity or job  transfer,
days away from work, or medical treatment beyond first aid. You must also record significant work-related injuries and illnesses that are diagnosed by a physician or licensed health
care professional. You must also record work-related injuries and illnesses that meet any of the specific recording criteria listed in 29 CFR Part 1904.8 through 1904.12. Feel free to
use two lines for a single case if you need to. You must complete an Injury and Illness Incident Report (OSHA Form 301) or equivalent form for each injury or illness recorded on this
form. If you’re not sure whether a case is recordable, call your local OSHA office for help.

(M)

Attention: This form contains information relating to
employee health and must be used in a manner that
protects the confidentiality of employees to the extent
possible while the information is being used for
occupational safety and health purposes.

XYZ Company

Anywhere MA

Form approved OMB no. 1218-0176

Death
Days away
from work

Job transfer
or restriction

Remained at Work

Other record-
able cases

Away
from
work

On job
transfer or
restriction

Enter the number of
days the injured or
ill worker was:

CHECK ONLY ONE box for each case
based on the most serious outcome for
that case:

(Rev. 01/2004)



U.S. Department of Labor
Occupational Safety and Health Administration

OSHA’s Form 300 (Rev. 01/2004) Year 20__ __
Log of Work-Related Injuries and Illnesses
You must record information about every work-related death and about every work-related injury or illness that involves loss of consciousness, restricted work activity or job transfer,
days away from work, or medical treatment beyond first aid. You must also record significant work-related injuries and illnesses that are diagnosed by a physician or licensed health
care professional. You must also record work-related injuries and illnesses that meet any of the specific recording criteria listed in 29 CFR Part 1904.8 through 1904.12. Feel free to
use two lines for a single case if you need to. You must complete an Injury and Illness Incident Report (OSHA Form 301) or equivalent form for each injury or illness recorded on this
form. If you’re not sure whether a case is recordable, call your local OSHA office for help.
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Page ____ of ____

Sk
in

 d
is

or
de

r

R
es

pi
ra

to
ry

co
nd

iti
on

Po
is

on
in

g

H
ea

ri
ng

 lo
ss

A
ll 

ot
he

r
ill

ne
ss

es

Be sure to transfer these totals to the Summary page (Form 300A) before you post it.

Page totals

Establishment name ___________________________________________

City ________________________________   State ___________________

In
ju

ry

Enter the number of
days the injured or
ill worker was:

Check the “Injury” column or
choose one type of illness:

month/day

month/day

month/day

month/day

month/day

month/day

month/day

month/day

month/day

month/day

month/day

month/day

month/day

Public reporting burden for this collection of information is estimated to average 14 minutes per response, including time to review
the instructions, search and gather the data needed, and complete and review the collection of information. Persons are not required
to respond to the collection of information unless it displays a currently valid OMB control number. If you have any comments
about these estimates or any other aspects of this data collection, contact: US Department of Labor, OSHA Office of Statistical
Analysis, Room N-3644, 200 Constitution Avenue, NW, Washington, DC 20210. Do not send the completed forms to this office.

(A)                  (B)                                              (C)                         (D)                                  (E)                                                           (F)

(M)

(K)               (L)(G)           (H)                (I)                 (J)

Death
Days away
from work

On job
transfer or
restriction

Away
from
work

Attention: This form contains information relating to
employee health and must be used in a manner that
protects the confidentiality of employees to the extent
possible while the information is being used for
occupational safety and health purposes.

CHECK ONLY ONE box for each case
based on the most serious outcome for
that case:

Job transfer
or restriction

Other record-
able cases

Remained at Work

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

■

■

■

■

■
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■

■

■

■

■
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❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑
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❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑

❑
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■

■

■

■

■

■

■

■

■

■
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■
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(1) (2) (3) (4) (5) (6)

(1) (2) (3) (4) (5) (6)
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Identify the person Describe the case Classify the case

Case Employee’s name Job title Date of injury Where the event occurred Describe injury or illness, parts of body affected,

of illness or made person ill (

no. or onset and object/substance that directly injured

e.g., Second degree burns on

e.g., Welder e.g., Loading dock north end

right forearm from acetylene torch

( ) ( )

)

_____ ________________________ ____________ ______/__________ ______________________ ___________________________________________________ ____ ____

_____ ________________________ ____________ ______/__________ ___________________ ___________________________________________________ ____ ____

_____ ________________________ ____________ ______/__________ ___________________ ___________________________________________________ ____ ____

_____ ________________________ ____________ ______/__________ ___________________ ___________________________________________________ ____ ____

_____ ________________________ ____________ ______/__________ ___________________ ___________________________________________________ ____ ____

_____ ________________________ ____________ ______/__________ ___________________ ____________________________________________________ ____ ____

_____ ________________________ ____________ ______/__________ ___________________ ____________________________________________________ ____ ____

_____ ________________________ ____________ ______/__________ ___________________ ____________________________________________________ ____ ____

_____ ________________________ ____________ ______/__________ ___________________ ____________________________________________________ ____ ____

_____ ________________________ ____________ ______/__________ ___________________ ____________________________________________________ ____ ____

_____ ________________________ ____________ ______/__________ ___________________ ____________________________________________________ ____ ____

_____ ________________________ ____________ ______/__________ ___________________ ____________________________________________________ ____ ____

_____ ________________________ ____________ ______/__________ ______________________ ____________________________________________________ ____ ____

days days

days days

days days

days days

days days

days days

days days

days days

days days

days days

days days

days days

days days
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Summary of Work-Related Injuries and Illnesses
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Total number of
deaths

__________________

Total number of
cases with days
away from work

__________________

Number of Cases

Total number of days away
from work

___________

Total number of days of job
transfer or restriction

___________

Number of Days

Post this Summary page from February 1 to April 30 of the year following the year covered by the form.

All establishments covered by Part 1904 must complete this Summary page, even if no work-related injuries or illnesses occurred during the year. Remember to review the Log
to verify that the entries are complete and accurate before completing this summary.

Using the Log, count the individual entries you made for each category. Then write the totals below, making sure you’ve added the entries from every page of the Log. If you
had no cases, write “0.”

Employees, former employees, and their representatives have the right to review the OSHA Form 300 in its entirety. They also have limited access to the OSHA Form 301 or
its equivalent. See 29 CFR Part 1904.35, in OSHA’s recordkeeping rule, for further details on the access provisions for these forms.

Establishment information

Employment information

Your establishment name __________________________________________

Street _________________________ _______

City ____________________________  State ______  ZIP _________

Industry description ( )

_______________________________________________________

Standard Industrial Classification (SIC), if known ( )

____  ____  ____  ____

North American Industrial Classification (NAICS), if known (e.g., 336212)

e.g., Manufacture of motor truck trailers

e.g., 3715

(I ee the
Worksheet on the back of this page to estimate.)

_____________________

OR

____  ____  ____  ____  ____  ____

Annual average number of employees ______________

Total hours worked by all employees last year ______________

f you don’t have these figures, s

Sign here

Knowingly falsifying this document may result in a fine.

I certify that I have examined this document and that to the best of my
knowledge the entries are true, accurate, and complete.

___________________________________________________________

___________________________________________________________

Company executive Title

Phone Date
(              ) - /    /

Public reporting burden for this collection of information is estimated to average 50 minutes per response, including time to review the instructions, search and gather the data needed, and
complete and review the collection of information. Persons are not required to respond to the collection of information unless it displays a currently valid OMB control number. If you have any
comments about these estimates or any other aspects of this data collection, contact: US Department of Labor, OSHA Office of Statistical Analysis, Room N-3644, 200 Constitution Avenue, NW,
Washington, DC 20210. Do not send the completed forms to this office.

Total number of . . .

Skin disorders ______

Respiratory conditions ______

Injuries ______

Injury and Illness Types

Poisonings ______

Hearing loss

All other illnesses ______

______

(G)                                     (H)                                        (I)                                             (J)

(K)                                                                    (L)

(M)
(1)

(2)

(3)

(4)

(5)

(6)

Total number of
cases with job
transfer or restriction

__________________

Total number of
other recordable
cases

__________________



At the end of the year, OSHA requires you to enter the average number of employees and the total hours worked by your employees on the summary. If you don’t have these figures, you can use the
information on this page to estimate the numbers you will need to enter on the Summary page at the end of the year.

For example, Acme Construction figured its average employment this way:
For pay period… Acme paid this number of employees…

1 10
2 0
3 15
4 30
5 40

24 20
25 15
26 +

830

▼ ▼

10

How to figure the average number of employees
who worked for your establishment during the
year:

�

�

�

�

Add

Count

Divide

Round the answer

the total number of employees your

establishment paid in all pay periods during the

year. Include all employees: full-time, part-time,

temporary, seasonal, salaried, and hourly.

the number of pay periods your

establishment had during the year. Be sure to

include any pay periods when you had no

employees.

the number of employees by the number of

pay periods.

to the next highest whole

number. Write the rounded number in the blank

marked Annual average number of employees.

The number of employees

paid in all pay periods =

The number of pay

periods during the year =

=

The number rounded =

�

�

�

�

How to figure the total hours worked by all employees:

Include hours worked by salaried, hourly, part-time and seasonal workers, as

well as hours worked by other workers subject to day to day supervision by

your establishment (e.g., temporary help services workers).

Do not include vacation, sick leave, holidays, or any other non-work time,

even if employees were paid for it. If your establishment keeps records of only

the hours paid or if you have employees who are not paid by the hour, please

estimate the hours that the employees actually worked.

If this number isn’t available, you can use this optional worksheet to

estimate it.

Optional

Worksheet to Help You Fill Out the Summary
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Multiply

Add

Round

the number of full-time employees in your

establishment for the year.

by the number of work hours for a full-time

employee in a year.

This is the number of full-time hours worked.

the number of any overtime hours as well as the

hours worked by other employees (part-time,

temporary, seasonal)

the answer to the next highest whole number.

Write the rounded number in the blank marked Total

hours worked by all employees last year.

x

+

Optional Worksheet

Number of employees paid = 830

Number of pay periods = 26

=   31.92
26

31.92 rounds to 32

32 is the annual average number of employees

830



Information about the employee

Information about the physician or other health care
professional

Full name

Street

City State ZIP

Date of birth

Date hired

Male

Female

Name of physician or other health care professional

If treatment was given away from the worksite, where was it given?

Facility

Street

City State ZIP

Was employee treated in an emergency room?

Yes

No

Was employee hospitalized overnight as an in-patient?

Yes

No

_____________________________________________________________

________________________________________________________________

______________________________________ _________ ___________

______ / _____ / ______

______ / _____ / ______

__________________________

________________________________________________________________________

_________________________________________________________________

_______________________________________________________________

______________________________________ _________ ___________

�

�

�

�

�

�

U.S. Department of Labor
Occupational Safety and Health Administration

OSHA’s Form 301
Injury and Illness Incident Report

Form approved OMB no. 1218-0176

This is one of the

first forms you must fill out when a recordable work-

related injury or illness has occurred. Together with

the and the

accompanying these forms help the

employer and OSHA develop a picture of the extent

and severity of work-related incidents.

Within 7 calendar days after you receive

information that a recordable work-related injury or

illness has occurred, you must fill out this form or an

equivalent. Some state workers’ compensation,

insurance, or other reports may be acceptable

substitutes. To be considered an equivalent form,

any substitute must contain all the information

asked for on this form.

According to Public Law 91-596 and 29 CFR

1904, OSHA’s recordkeeping rule, you must keep

this form on file for 5 years following the year to

which it pertains.

If you need additional copies of this form, you

may photocopy and use as many as you need.

Injury and Illness Incident Report

Log of Work-Related Injuries and Illnesses

Summary,

Information about the case

Case number from the

Date of injury or illness

Time employee began work

Time of event Check if time cannot be determined

Date of death

Log _____________________ (Transfer the case number from the Log after you record the case.)

______ / _____ / ______

____________________

____________________

______ / _____ / ______

AM / PM

AM / PM �

What was the employee doing just before the incident occurred?

What happened?

What was the injury or illness?

What object or substance directly harmed the employee?

If the employee died, when did death occur?

Describe the activity, as well as the

tools, equipment, or material the employee was using. Be specific. “climbing a ladder while

carrying roofing materials”; “spraying chlorine from hand sprayer”; “daily computer key-entry.”

Tell us how the injury occurred. “When ladder slipped on wet floor, worker

fell 20 feet”; “Worker was sprayed with chlorine when gasket broke during replacement”; “Worker

developed soreness in wrist over time.”

Tell us the part of the body that was affected and how it was affected; be

more specific than “hurt,” “pain,” or sore.” “strained back”; “chemical burn, hand”; “carpal

tunnel syndrome.”

“concrete floor”; “chlorine”;

“radial arm saw.”

Examples:

Examples:

Examples:

Examples:

If this question does not apply to the incident, leave it blank.

Completed by

Title

Phone Date

_______________________________________________________

_________________________________________________________________

(________)_________--_____________ _____/ ______ / _____

Public reporting burden for this collection of information is estimated to average 22 minutes per response, including time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Persons are not required to respond to the

collection of information unless it displays a current valid OMB control number. If you have any comments about this estimate or any other aspects of this data collection, including suggestions for reducing this burden, contact: US Department of Labor, OSHA Office of Statistical Analysis, Room N-3644, 200 Constitution Avenue, NW,

Washington, DC 20210. Do not send the completed forms to this office.

10)

11)

12)

13)

14)

15)

16)

17)

18)

1)

2)

3)

5)

6)

7)

8)

9)

4)

Attention: This form contains information relating to
employee health and must be used in a manner that
protects the confidentiality of employees to the extent
possible while the information is being used for
occupational safety and health purposes.



If you need help deciding whether a case is recordable, or if you have questions about the information in this package, feel free to
contact us. We’ll gladly answer any questions you have.

If You Need Help…

�

�

�

Visit us online at www.osha.gov

Call your OSHA Regional office
and ask for the recordkeeping
coordinator

or

Call your State Plan office

Federal Jurisdiction State Plan States

Region 1 - 617 / 565-9860

Region 2 - 212 / 337-2378

Region 3 - 215 / 861-4900

Region 4 - 404 / 562-2300

Region 5 - 312 / 353-2220

Region 6 - 214 / 767-4731

Region 7 - 816 / 426-5861

Region 8 - 303 / 844-1600

Region 9 - 415 / 975-4310

Region 10 - 206 / 553-5930

Connecticut; Massachusetts; Maine; New
Hampshire; Rhode Island

New York; New Jersey

DC; Delaware; Pennsylvania; West Virginia

Alabama; Florida; Georgia; Mississippi

Illinois; Ohio; Wisconsin

Arkansas; Louisiana; Oklahoma; Texas

Kansas; Missouri; Nebraska

Colorado; Montana; North Dakota; South
Dakota

Idaho

Alaska - 907 / 269-4957

Arizona - 602 / 542-5795

California - 415 / 703-5100

*Connecticut - 860 / 566-4380

Hawaii - 808 / 586-9100

Indiana - 317 / 232-2688

Iowa - 515 / 281-3661

Kentucky - 502 / 564-3070

Maryland - 410 / 767-2371

Michigan - 517 / 322-1848

Minnesota - 651 / 284-5050

Nevada - 702 / 486-9020

*New Jersey - 609 / 984-1389

New Mexico - 505 / 827-4230

*New York - 518 / 457-2574

North Carolina - 919 / 807-2875

Oregon - 503 / 378-3272

Puerto Rico - 787 / 754-2172

South Carolina - 803 / 734-9669

Tennessee - 615 / 741-2793

Utah - 801 / 530-6901

Vermont - 802 / 828-2765

Virginia - 804 / 786-6613

Virgin Islands - 340 / 772-1315

Washington - 360 / 902-5554

Wyoming - 307 / 777-7786

*Public Sector only
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Have questions?

If you need help in filling out the or or if you

have questions about whether a case is recordable, contact

us. We’ll be happy to help you. You can:

Visit us online at:

Call your regional or state plan office. You’ll find the

phone number listed inside this cover.

Log Summary,

�

�

www.osha.gov
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E 
EMPLOYER’S FIRST REPORT OF INJURY FORM 

 



STANDARD FORM FOR 
EMPLOYER'S FIRST REPORT OF INJURY 

PLEASE SUBMIT THIS REPORT IN TRIPLICATE 

Employer 1. Employer 
2. Office address: No. & Street 

City State Zip Code 
3. Insured by (name of company) 
4. Give nature of business 

Time and I 5. (a) Location of site or place where accident occurred 
Place @) If injured in a mine, did accident occur on surface, under ground, shaft, drift or 

Injured 
Person 

Cause of 
Injury 

mill 
6 .  Date of injury 19 - Day of week Hour of day a . m .  p . m .  
7. Date disability began 19 - a.m. P.m. - 
8. Was injured paid in full for this day 

11.  Name of Injured 
12. Address: No. & Street 

City State Zip Code 
13. Check: 0 Manied 0 Single 0 Divorced 0 Widowed 0 Widower ()Male ()Female 
14. Age Did you have on fiIe employment certificate or permit? 
15. (a) Occupation when injured 

@) Was this his or her registered occupation . If not, state in what work 
regularly employed 

16. (a) How Long employed by you (b) Wages per day $ 
17. (a) No. hours worked per day (b) Wages per day $ 

(c) No. of days worked per week (d) Average weekly earnings $ 
(e) If board, lodging, fuel or other advantages were furnished in addition to wages, 
give estimate value &r day, week or month 

- 

18. Machine, tool or thing causing injury 
19. Kind of power (hand, foot electrical, steam, etc.) 
20. Part of machine on which accident occurred 
21. (a) Was safety appliance-or regulation providd? 

@) Was it in use at the time 
22. Was accident caused by injured's failure to use or observe safety appliance or 

I 
- - 

regulation? 
23. Describe fully how accident occurred, and state what employee was doing when 11 1 injured: II' 

I 24. Names and addresses of witnesses: II 



Nature of 
Injury 

Cases Fatal 

Page 2 of 2 
11 

25. Nature and location of injury (describe fully exact location of amputations or 
fractures, right or left 

26. Probable length of disability 
27. Has injured returned to work? 

If so, date and hour At what wage $ 
28. At what occupation 
29. (a) Name and address of physician 

@) Name and address of hospital II 
30. Has injured died 

If so, give date of death 

Date of this report Firm Name 

Signed by 

Official Title 



 

 F-1

F 
SAMPLE RECORD 

 



RECORD OF SAFETY MEETINGS 

Date: Location: 

Acting HSO: Time: 

Affiliation Name of Attendee 

PRINT SIGN 
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