
Former W.L.K. Corp 

58-30 57th Street 

Maspeth, New York 

Inactive Hazardous Waste Disposal Site 

Registry No. 241097 
 

 

SUPPLEMENTAL  

VAPOR INVESTIGATION WORK PLAN 
 

 

Prepared For: 

Ruby Realty Company 

Ruby and Railroad Avenue 

Palisades Park, NJ 07650 

FLS Project Number: 10226-001 
 

 

Submitted to: 

New York State Department of Environmental Conservation 

Division of Environmental Remediation, Remedial Bureau B 

625 Broadway – 12th Floor 

Albany, NY 12233-7016 

 

 

June 2016 
 

 

Prepared by: 

Arnold F. Fleming, P.E. & 

Fleming-Lee Shue, Inc. 

158 West 29th Street, 9th Floor 

New York, New York 10001 
http://www.flemingleeshue.com 

 
 

 

 

 

 

 

Environmental Management & Consulting 

 

Fleming   

 
Lee Shue  

 

  

 

http://www.flemingleeshue.com/




Former W.L.K. Corp – Registry No. 241097
58-30 57th Street, Maspeth, New York

Fleming-Lee Shue, Inc. Page 2

TABLE OF CONTENTS

1.0 INTRODUCTION 3

1.1 SUMMARY OF HISTORICAL DOCUMENTATION AND REPORTS 3
1.2 OBJECTIVES 3

2.0 SITE BACKGROUND 4

2.1 GEOLOGY 4
2.2 HYDROGEOLOGY 4
2.3 FISH AND WILDLIFE RESOURCE IMPACT ANALYSIS 5

3.0 PROPOSED FIELDWORK 6

3.1 SOIL VAPOR 6
3.1.1 Soil Vapor Sampling 6

4.0 SUPPLEMANTAL VAPOR INVESTIGATION REPORT PREPARATION 7

FIGURES

FIGURE 1 – Site Location
FIGURE 2 – Site Layout
FIGURE 3 – Proposed Sampling Locations

TABLES

TABLE 1 – Contact Information

APPENDICES

APPENDIX A – Health and Safety Plan



Former W.L.K. Corp – Registry No. 241097 

58-30 57th Street, Maspeth, New York 

Fleming-Lee Shue, Inc.  Page 3 

1.0 INTRODUCTION 

 

On behalf of Ruby Realty Company (Ruby Realty), Fleming-Lee Shue, Inc. (FLS) 

prepared this Supplemental Vapor Investigation Work Plan (VIWP) for the Former 

W.L.K. Corp. Site located at 58-30 57th Street in Maspeth, Queens County, New York, 

Block 2610, Lots 412 and 410 (Site).  A Site Location map is included as Figure 1.  This 

Supplemental VIWP is in accordance with the requirements and format presented in 

DER-10.  The Site is listed under Registry Number 241097 under the New York State 

Department of Environmental Conservation (NYSDEC) State Superfund Program, 

Classification 02. 

 

The Site is approximately 2.9 acres in total size and is bordered on the north by 

MTA/LIRR rail lines (Block 2610, Lot 119), on the south by Grand Avenue, on the east 

by 57th Street (Block 2599, Lot 35), and on the west by a property owned by Start 56-19 

Grand Holding LLC (Block 2610, Lot 357 & 336) also known as the Norampac site.  A 

site plan is provided on Figure 2. 

 

The Site is relatively flat (approximately 23 feet above mean sea level).  The closest 

surface water body to the Site is Maspeth Creek, located approximately 0.4 miles to the 

northwest of the Site. Maspeth Creek is a tributary of Newtown Creek, located 

approximately 0.5 miles to the west of the Site.  Newtown Creek travels to the north and 

west, and discharges to the East River. 

1.1 Summary of Historical Documentation and Reports  

 

FLS reviewed available documentation on historical environmental investigations at the 

Site.  A comprehensive site history and summary of previous investigations was prepared 

by FLS and submitted to NYDEC as a Remedial Investigation Report (RIR) dated 

December 2015.   

1.2 Objectives 

 

Previous investigations have identified elevated levels of trichloroethylene (TCE) in soil, 

groundwater and soil vapor beneath the Site and the adjacent property to the west.  The 

purpose of this Supplemental VI is to evaluate the current soil vapor conditions and 

potential for vapor intrusion at the offsite adjacent property to the west. This 

Supplemental VI will specifically investigate two areas of the adjacent Norampac 

property where the results of previous investigations found elevated concentrations of 

TCE.  These two areas are identified in previous the previous RIs as sub-slab sampling 

locations AS-13 and AS-14.      

 

Contact information for key personnel is presented in attached Table 1. 
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2.0 SITE BACKGROUND 

 

Manufacturers Corrugated Box Company leases the southern portion of the building 

(approximately 4,000 square feet on Lot 412) from Ruby Realty and utilizes the building 

as office space.  The northern portion of the property (the northern portion of the building 

on Lot 412 and the undeveloped Lot 440 to the north) has been leased by Ruby Realty to 

Feldman Lumber since August 1, 2002.  The tenant, Feldman Lumber, has utilized the 

premises to store lumber and related products since the inception of its lease with Ruby 

Realty, and reports that it has not utilized any hazardous substances or disposed of any 

hazardous waste products at the premises during its tenancy. The surrounding parcels are 

currently used for a combination of commercial, light industrial, and transportation.  The 

closest residential area is across 57th Street. 

 

The Site is zoned as M3, Manufacturing district by the New York City Department of 

City Planning.  M3 districts are designated for areas with heavy industries that generate 

noise, traffic or pollutants. Typical uses include power plants, solid waste transfer 

facilities and recycling plants, and fuel supply depots.  M3 districts are usually located 

near the waterfront and buffered from residential areas.  

 

Based on NYSDEC/CDM reporting, the existing building was constructed in the 1930’s.  

The northern portion of the Site (currently occupied by Feldman Lumber) was 

historically used by a radiator distribution facility (1930's - 1940's), steel pipe distributor 

(1950's - early 1970's), corrugated box company (early 1980's), beer distributing 

company (mid/late 1980's), and recycling facility (early 1990's - early 2000's).  Feldman 

Lumber has occupied the northern portion of the building since 2002. 

2.1 Geology  

 

The Site is underlain by fill material (generally 5 to 10 feet (ft.) in thickness) comprised 

of silty sand, gravel, brick fragments and cinder. The fill is underlain by silty sand, with 

sand and gravel, with silty clay present in lenses of 2 to 3 feet thick (extending from 

depths ranging from 5 to 20 ft. below ground surface (bgs)).  Beneath the silty sand with 

clay lenses is another clay/silty clay layer 5 to 7 ft. thick containing clay lenses (located 

15 to 20 ft. bgs). This clay layer is not continuous across the Site, however.  In the 

vicinity of the rail spur between the Site and Norampac, there is a silty fine sand 

lens/layer 2 to 7 ft. thick, extending from the source area towards the front of the 

building.   The clay layer and silty fine sand (at 20 to 25 ft. bgs) is underlain with brown 

gravel with sand and cobbles.  This material was found throughout the Site to the depth 

of the deepest boring performed during the 2010-2011 investigation (45 ft.). 

2.2 Hydrogeology 

 

There is a retaining wall along the developed western portion of the Site, resulting in the 

buildings on the Site being at a higher elevation (approximately 3 to 4 ft.) than the 
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adjacent rail spur and Norampac property. Based on water-level measurements collected 

at shallow wells during the 2010- 2011 and 2014 groundwater investigations groundwater 

investigation, the shallow water table is at approximately 5 to 7 ft. bgs beneath the higher 

elevation portion of the Site and is approximately 3 to 4 ft. bgs at the rail spur and 7 to 8 

ft. bgs at the adjacent Norampac property.   

 

The shallow water table aquifer is generally found in the historic fill and overlying silty 

sand.  Shallow groundwater flows to the southwest, from the Site on to the Norampac 

property with a gradient of 0.014. 

2.3 Fish and Wildlife Resource Impact Analysis 

 

The purpose of a Fish and Wildlife Resources Impact Analysis (FWRIA) is to determine 

potential impacts to fish and wildlife from site contamination. The need for a FWRIA is 

based on four criteria: 

 

1. The remediation is directed toward a specific discharge or spill event that does not 

adversely impact fish and wildlife resources. 

2. The AOCs at the site consist solely of an underground storage tank(s) or an 

underground tank system, with no significant impact on surrounding groundwater 

or surface water. 

3. The site is a point source of contamination to the groundwater (i.e. dry cleaner of 

gas station) which will be prevented from discharging to surface water, and there 

is no widespread soil contamination or habitat of an endangered, threatened or 

special concern species present. 

4. There are no ecological resources present on or in the vicinity of the site, (e.g. an 

urban site which is not proximate to a surface water body, wetland or other 

ecologically significant area.) 

 

There are no fish or wildlife resources in the vicinity of the Site, nor are there any 

ecological resources present; therefore, there will be no impact to any such resources. 

Accordingly, a FWRIA is not required as part of the remedial investigation.  
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3.0 PROPOSED FIELDWORK 

3.1 Soil Vapor  

 

The NYSDOH 2006 Soil Vapor Intrusion Guidance requires that the soil vapor intrusion 

pathway be evaluated at all current and future remedial sites in New York State.  

Therefore, a supplemental soil gas vapor sampling program is proposed to satisfy the 

NYSDOH’s requirements and follow up to with the previous soil vapor results. 

3.1.1 Soil Vapor Sampling 

 

FLS proposes to collect two sub-slab soil vapor samples from underneath the existing 

foundation slab, the locations of which were determined with reference to previous 

sampling results.  FLS will also collect two co-located indoor air samples at each sub-

slab soil vapor sampling location and one outdoor ambient air sample for background 

comparison.  Figure 3 contains the proposed sampling locations. Based on the results, 

FLS will make a determination if additional sub-slab soil vapor or indoor air sampling 

may be warranted in certain areas to further evaluate the potential for vapor intrusion.  

 

Temporary sub-slab soil vapor points will be installed using a handheld rotary hammer 

drill.  Prior to vapor sample collection, the annulus around the sub-slab soil vapor point 

will be sealed with a clay seal to prevent the infiltration of ambient air into the sampling 

point. 

   

All sub-slab soil vapor points will undergo a “tracer gas” test to verify the integrity of the 

soil vapor seals.  One of the three tracer gas techniques described in the NYSDOH Soil 

Vapor Intrusion Guidance will be used.  Once the sampling tube has been properly 

installed and sealed, the soil vapor in the tube and drill rod tip will be purged of three 

volumes of the sample probe and tubing using a PID attached to the end of the sampling 

tube.  Both the vapor and indoor air samples will be collected using Summa Canisters.  

The Summa Canisters will have a regulator set to collect the sample at a rate not to 

exceed 0.2 liters per minute. 

 

Samples will be forwarded to Accutest Laboratories (Accutest) of Dayton, New Jersey, a 

NYSDOH-Environmental Laboratory Approval Program (ELAP) certified laboratory, 

and analyzed for VOCs by EPA Method TO-15.   

 

The soil vapor sample analytical reports will be subjected to a third-party review.  The 

third-party reviewer will produce a Data Usability Summary Report (DUSR). Field 

activities will be conducted using the Health and Safety Plan included in Appendix A. 
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4.0 SUPPLEMANTAL VAPOR INVESTIGATION REPORT PREPARATION 

 

A Supplemental Vapor Investigation Report (VIR) will be prepared upon completion of 

all fieldwork and review of analytical results.  The report will include the following 

components: 

 

 Summary of all field activities 

 Discussion of field and laboratory data 

 Identification and characterization of the source(s) of the contamination 

 Discussion of soil vapor intrusion findings 

 Conclusions and recommendations 

 Tabulated laboratory analytical data  

 DUSRs  

 

The VIR will be submitted as a separate document in electronic form. All sampling data 

provided will be in the appropriate EDD EQuIS format.  
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TABLE 1

CONTACT INFORMATION

NAME TITLE ROLE

(P) 212-675-3225 Email

Arnie Fleming Principal Professional Engineer Ext. 301 arnie@flemingleeshue.com

Camila Israel Senior Project Manager Project Manager Ext. 308 camila@flemingleeshue.com

Sasha Rothenberg Environmental Scientist Field Manager Ext. 309 sasha@flemingleeshue.com

Javier Maldonado-Pérez Environmental Engineer NYSDEC Project Manager 518-402-9768 javier.perez-maldonado@dec.ny.gov

CONTACT INFORMATION

FLEMING LEE SHUE

NYSDEC
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1.0 INTRODUCTION

1.1 Purpose

Fleming-Lee Shue, Inc. (FLS) and Arnold F. Fleming P.E. (AFF) prepared this site-specific

Health and Safety Plan (HASP) for use by FLS employees and representatives of AFF and

FLS during activities performed under the Supplemental Vapor Investigation (VI) for the

Former W.L.K. Corp. Site located at 58-30 57th Street in Maspeth, Queens County, New

York, Block 2610, Lots 412 and 410 (Site).

The purpose of this HASP is to identify the real and potential hazards associated with

environmental field activities and to stipulate appropriate health and safety procedures. The

procedures and guidelines contained in this document are intended to minimize exposure to

chemical, physical, and biological hazards that may be present in the soil, groundwater, or air,

and to reduce the potential for accidents and injuries. Routine health and safety issues

common to general construction/excavation are included in Attachment V.

All subcontractors working with FLS/AFF will be provided with a copy of this HASP for

review. Based on their means and methods of executing the work activities, the

subcontractors will either accept the safety procedures outlined in this HASP and by

FLS/AFF Health and Safety Officer’s (HSO) supervision or the subcontractor can provide a

HASP addendum, for FLS/AFF review and acceptance, stating any additional procedures that

they wish to be incorporated. Other parties (contractors, subcontractors, and their employees)

performing their own scope of work not covered by this HASP can review this HASP but

must prepare their own HASP that meets Occupational Safety and Health Administration

(OSHA) requirements.

This HASP will be kept onsite during field activities and shall be accessible at all times. This

HASP will be reviewed as necessary and amended or revised as conditions change and

additional activities arise. All FLS/AFF site personnel and subcontractors will receive site

specific HASP training and will be required to sign the Acknowledgement Form (Attachment
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I).  All visitors, who visit the site for the purposes of observing our work activities will also 

receive a health and safety briefing, sign the Acknowledgement Form, and be escorted at all 

times.   

The general provisions of this HASP were developed in accordance with the provisions of 

OSHA Hazardous Waste Operations and Emergency Response (HAZWOPER) Standard, 29 

CFR 1910.120 or 29 CFR 1926.65. 

The Occupational Safety and Health Act (1970) requires the following:  

 Employers shall furnish each employee with a place of employment free from 
recognized hazards that are causing or likely to cause death or serious physical harm.  

 Employers must comply with occupational health and safety standards and rules, 
regulations and orders pursuant to the Occupational Safety and Health Act, that are 
applicable to company business and operations.  

 All employees must comply with occupational health and safety standards and 
regulations under the Act, which are applicable to their actions and situations.  

 Employees are encouraged to contact their immediate superior for information that 
will help them understand their responsibilities under the Act. 

1.2 Site Description   

The Site is approximately 2.9 acres in total size and is bordered on the north by MTA/LIRR 

rail lines (Block 2610, Lot 119), on the south by Grand Avenue, on the east by 57th Street 

(Block 2599, Lot 35), and on the west by a property owned by Start 56-19 Grand Holding 

LLC (Block 2610, Lot 357 & 336).  A site plan is provided on Figure 2. 

1.3 Site Background  

Manufacturers Corrugated Box Company leases the southern portion of the building 

(approximately 4,000 square feet on Lot 412) from Ruby Realty and utilizes the building as 

office space.  The northern portion of the property (the northern portion of the building on 

Lot 412 and the undeveloped Lot 440 to the north) has been leased by Ruby Realty to 

Feldman Lumber since August 1, 2002.  The tenant, Feldman Lumber, has utilized the 
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premises to store lumber and related products since the inception of its lease with Ruby 

Realty, and reports that it has not utilized any hazardous substances or disposed of any 

hazardous waste products at the premises during its tenancy. The surrounding parcels are 

currently used for a combination of commercial, light industrial, and transportation.  The 

closest residential area is across 57th Street. 

The Site is zoned as M3, Manufacturing district by the New York City Department of City 

Planning.  M3 districts are designated for areas with heavy industries that generate noise, 

traffic or pollutants. Typical uses include power plants, solid waste transfer facilities and 

recycling plants, and fuel supply depots.  M3 districts are usually located near the waterfront 

and buffered from residential areas.  

Based on NYSDEC/CDM reporting, the existing building was constructed in the 1930’s.  

The northern portion of the Site (currently occupied by Feldman Lumber) was historically 

used by a radiator distribution facility (1930's - 1940's), steel pipe distributor (1950's - early 

1970's), corrugated box company (early 1980's), beer distributing company (mid/late 1980's), 

and recycling facility (early 1990's - early 2000's).  Feldman Lumber has occupied the 

northern portion of the building since 2002.  
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2.0 SCOPE OF WORK 

This HASP addresses the general activities associated with the proposed supplemental 

remedial investigation at the Site. These activities include, but are not limited to, the 

following:  

 Mobilization/demobilization  
o Mobilization and demobilization of equipment and supplies  
o Establishment of Site access procedures, site security and work zones  

 Sampling Activities 
o Sampling of sub-slab soil vapor and indoor air at adjacent property 

The planned environmental activities are detailed in the succeeding sections. 

2.1 Sampling Activities 

FLS proposes to collect four sub-slab soil vapor samples from underneath the existing 

foundation slab, the locations of which were determined with reference to previous sampling 

results.  FLS will also collect four co-located indoor air samples at each sub-slab soil vapor 

sampling location.  Based on the results, FLS will make a determination if additional sub-slab 

soil vapor or indoor air sampling may be warranted in certain areas to further evaluate the 

potential for vapor intrusion.  
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3.0 POTENTIAL CHEMICAL, PHYSICAL AND BIOLOGICAL 
HAZARDS AND CONTROLS  

This section discusses the potential chemical, physical, and biological hazards and controls 

associated with the Site management tasks above. A summary of potential Site management 

tasks, safety hazards, and safety requirements is presented in Table 1. 

3.1 Site–Specific Potential Chemical Hazards/Controls 

Based on data collected during previous investigations, the potential chemical hazards are 

primarily chlorinated VOCs.  

Attachment II lists the recognized and suspected health hazards, exposure limits, physical and 

chemical properties, recommended protection levels and symptoms of exposure for the 

chemicals known or suspected.  Any chemical hazards will be minimized by limiting 

exposure of personnel to soil and groundwater, engineering controls, and PPE. Material 

Safety Data Sheets (MSDS) are provided as Attachment III. 

3.2 Physical Hazards/Controls 

Physical hazards potentially present at the Site include, but are not limited to, the following: 

Hazard Control 

Slip, trip and fall (uneven terrain and slippery 

surfaces) 

Avoid uneven terrain, walk slowly, wear 

sturdy/supportive shoes 

Environmental (heat/cold) stress A discussion of heat stress and cold stress and 

related illnesses and controls is provided in 

Attachment IV. 

Fire Ensure class ABC fire extinguisher is nearby to 

work area when using equipment that can 

provide an ignition source (heavy machinery, 

generators, power tools) 

Noise hazards Use ear plugs and/or ear muffs during demolition 

and excavation activities.  
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The anticipated scope of work does not include the need for specific operations such as 

lockout/tag-out, scaffolds or confined spaces; therefore these items are not addressed in this 

HASP.  If Site activities require these operations, the HASP will be amended and personnel 

properly trained, experienced and competent personnel shall be utilized.   

3.3 Biological Hazards 

General biological hazards present at the Site include, but not limited to, the following: 

 Bites or stings from insects (particularly ticks) resulting in skin inflammation, disease, 
or allergic reaction 

 Allergens and toxins from plants and animals, producing dermatitis, rhinitis, or 
asthma 
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4.0 HEALTH AND SAFETY PROTOCOLS 

4.1 Training 

Knowledge of the safety rules, supplemented by compliance, is essential to safety.  New 

employees will be provided orientation training by qualified personnel having at a minimum 

the 40-hour OSHA HAZWOPPER training and will be furnished information and literature 

covering the company health and safety policies, rules, and procedures. This orientation 

training must be provided prior to the employee's visit to the Site.  Employees must read the 

HASP and project-specific Work Plan, which contains the applicable regulations/standards 

for their job.   

4.2 Project Team Organization and Responsibilities 

All personnel who participate in invasive field activities will be required to attend a Health 

and Safety meeting prior to the commencement of field activities, as needed. The Health and 

Safety meeting will include all personnel and members of the Site management project team 

that would be at risk to exposure. Field personnel at risk to direct exposure will sign the 

acknowledgment form (Attachment I) maintained by the HSO. The key Site management 

project team organization and roles are described below.   

Health and Safety Officer 

 Administers all aspects of the occupational health and safety program to FLS and 
AFF personnel and our subcontractors 

 Develops programs and technical guidance to identify and remove physical, chemical, 
and biological hazards from facilities, operations, and sites 

 Assists management and supervisors in the health and safety training of employees  

 Conducts inspections to identify unhealthy or unsafe conditions or work practices 

 Takes immediate corrective action 

 Investigates all accidents and takes action to eliminate accident causes  

 Monitors to determine the degree of hazard 
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 Determines the protection levels and equipment required to ensure the safety of 
personnel 

 Evaluates on-site conditions (i.e., weather and chemical hazard information) and 
recommending to the project manager and/or the field coordinator, modifications to 
the work plan and personnel protection levels 

 Monitors performance of all personnel to ensure compliance with the required safety 
procedures 

 Ensures that all personnel have been trained in proper site-safety procedures including 
the use of Personal Protective Equipment (PPE), and have read and signed the 
Acknowledgment Form (Attachment I) 

 Conducts daily health and safety briefings as necessary 

 Halts work if necessary 

 Ensures strict adherence to the Site HASP 

 Reviews personnel medical monitoring participation to ensure compliance 

 Records safety infractions and corrective actions in field log 

 Notifies subcontractors of unsafe conditions 

 Ensure overall project objectives are being met 

 Ensures that safety equipment is available  

 Requires all subcontractors and subcontractor personnel to comply with health and 
safety regulations   

 
Project Manager 

 Ensure overall project objectives are being met 

 Supports HSO 

All FLS and AFF Employees 

The minimum personal qualifications for each individual participating in field activities are 

as follows: 

 Has had all OSHA-specific medical examinations including, but not limited to, 
audiometric testing under the hearing conservation program and medical approval for 
the use of respirators 

 Participation in the FLS Occupational Health Monitoring Program 
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 Successful completion of the 40-hour OSHA health and safety training for hazardous 
material sites (29 CFR 1910.120[e][3][i]) and valid/up-to-date 8-hour refresher 
training (29 CFR 1910.120[e][4])  

 Be familiar with and comply with proper health and safety practices  

 Use the required safety devices and proper personal protective safety equipment  

 Notify HSO/supervisor immediately of unsafe conditions/acts, accidents, and injuries 

 Be alert on Site and communicate unsafe conditions and safety infractions 
immediately  

4.3 Subcontractor Compliance 

All FLS and AFF contracts and subcontracts require that state laws concerning health and 

safety will be observed by the subcontractor. The provisions of these health and safety 

responsibilities apply to subcontractors and their employees working for FLS.  Failure to 

fulfill this requirement is a failure to meet the conditions of the contract. 

4.4 Levels of Personal Protective Equipment 

All PPE must be worn as required for each job in all operations where there is an exposure to 

hazardous conditions.  Upon review of contaminant levels, physical and biological hazards, 

exposure routes and the nature of the management tasks, it has been determined that PPE 

requirements will vary depending on the tasks/activities.  For visual inspections and soil 

vapor sampling the minimal PPE should include work clothes or coveralls, safety boots with 

steel toe and additional PPE as required.  If any of these activities are performed in vehicle 

trafficed areas or an active construction area, additional PPE will be must be worn as 

appropriate including reflective vests and hard hat.   

4.5 General Hazard Controls 

4.5.1 General Workplace Safety Rules 

 Report unsafe conditions, accidents, injuries, or incidents to the HSO and Project 
Manager—immediately  



Former W.L.K. Group HASP   March 2016 

10 
 

 Use eye and/or face protection where there is danger from flying objects or particles, 
(such as when grinding, chipping, burning and welding, etc.) or from hazardous 
chemical splashes  

 Dress properly - Loose clothing and jewelry shall not be worn  

 Keep all equipment in safe working condition - Never use defective tools or 
equipment  

 Report any defective tools or equipment to immediate supervisor  

 Properly care for and be responsible for all PPE   

 Do not leave materials in aisles, walkways, stairways, work areas, roadways, or other 
points of egress  

 Practice good housekeeping at all times  

 Training on equipment is required prior to unsupervised operation 

 During work, pause every few minutes and assess surrounding conditions—be alert!  

 For personal safety, be cognizant of your surroundings and ensure that equipment is 
properly secured 

General construction health and safety guidelines are provided in Attachment V.  These will 

only apply if any management activities must be performed in an active construction area.   

4.5.2 Housekeeping 

 Proper housekeeping is the foundation for a safe work environment. It definitely helps 
prevent accidents and fires, as well as creating a professional appearance in the work 
area  

 Material will be piled or stored in a stable manner so that it will not be subject to 
falling  

 Combustible scrap, debris, and garbage shall be removed from the work area at 
frequent and regular intervals  

 Stairways, walkways, exit doors, in front of electrical panels, or access to firefighting 
equipment will be kept clear of materials, supplies, trash, and debris  
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4.5.3 Fire Prevention 

 All firefighting equipment shall be conspicuously located, accessible, and inspected 
periodically, and maintained in operating condition  

 All employees must know the location of firefighting equipment in the work area and 
have knowledge of its use and application 

4.5.4 Personal Hygiene 

Eating, drinking and the use of tobacco products in the immediate work area are prohibited. 

Field personnel taking prescription or non-prescription medication that could impair function 

or cause drowsiness should alert the HSO before work begins.  Beards or facial hair that 

could interfere with the use of a respirator are not permitted if a respirator is being used.  

Dermal contact with groundwater or soil should be avoided.  This includes avoiding walking 

through puddles, pools, and mud, sitting or leaning on or against drums, equipment, or on the 

ground.  Field personnel should wash their hands before eating, smoking, using the toilet, etc.  

Field personnel should wash their hands and face and shower (daily) as soon as possible after 

leaving the site. 

4.6 Spill Containment Program 

The cleanup of a chemical spill should only be done by knowledgeable and experienced 

personnel. Spill kits, consisting of absorbents and protective equipment should be available 

to clean up minor spills. A minor chemical spill is one that the FLS and AFF staff is capable 

of handling safely without the assistance of emergency personnel. All other chemical spills 

are considered major. For a major spill, contact the HSO. 

Procedure for Responding to a Minor Chemical Spill 

 Contact HSO to obtain guidance 

 Alert people in immediate area of spill 

 Wear PPE, minimum level D—First assess the spill to determine whether you 
have sufficient protection to continue 

 Upgrade to level C to avoid breathing vapors from spill, if needed 

 Confine spill to small area using absorbent, debris, soil etc. 
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 Absorb spill with vermiculite, dry sand, or oil-sorbent pads 

 Collect residues, place in DOT-approved containers (labeled) and dispose as chemical 
waste 

 Clean spill area  
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5.0 INDIVIDUAL HEALTH AND SAFETY PROGRAMS LISTING 

The OSHA standards specify various individual programs that may be applicable to work 

performed on construction sites. Highlights of these programs are provided below, and 

specific written programs or procedures may be included into this written program, attached, 

or developed separately.   

5.1 Hazard Communication Program 

If employees are exposed to or work with hazardous chemicals at the job site, this program is 

required.  Important elements of the written program are required to include a master listing 

of chemicals, maintaining material safety data sheets on each chemical, and training of 

employees on the program, the chemicals exposed to, and safety data sheets.   

5.2 Occupational Noise Exposure/Hearing Conservation Program 

If employees are exposed to noise levels above 85 decibels on the A scale (85 dBA), 

protection against the effects of noise and an effective hearing conservation program are 

required. Such a program would include elements such as written program, noise monitoring, 

hearing evaluations and follow-on testing, personal protective equipment (hearing 

protection), and maintenance of medical records.   

5.3 Assured Equipment Grounding Conductor Program 

If the employer uses assured equipment grounding verses ground fault circuit interrupters to 

provide employee electrical grounding protection, this program is required. Program elements 

include the inclusion of all cord sets, receptacles and cord/plug connected equipment and 

tools; a written program; quarterly testing; recording of each test by logging, color coding, or 

other equally effective means; and designation of a competent person to run the program.  
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5.4 Emergency Response Plan 

If employees are engaged in emergency response to a hazardous substance/chemical release, 

an emergency response plan must be developed and implemented to handle anticipated 

emergencies. Program elements include a written response plan, identification and training of 

responding employees, medical surveillance and consultation, and post response operations.  
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6.0 DECONTAMINATION 

6.1 Site/Work Area Organization 

The work area and appropriate organization will be defined prior to startup of the 

management tasks/activities.  A typical site work area will consist of an exclusion zone where 

the actual field activity will take place; a decontamination zone; and a command post located 

outside the decontamination area and exclusion zones.  Levels of personal protection in the 

exclusion zone will vary depending on the task being performed and will be specified by the 

HSO.   

6.2 Personnel Decontamination 

Decontamination (decon) of personnel consists of physically removing soil or contaminants 

using the correct procedures for washing and removal of PPE.  Decon will take place in the 

designated decontamination zone using the following steps, if applicable: 

 Soap and potable water wash and potable water rinse of gloves 
 Glove removal 
 Field wash of hands and face   

6.3 Equipment Decontamination 

The following decontamination procedure will be implemented in the field after field 

equipment has come in contact with contaminated material.  

 Rinse equipment in tap water 
 Scrub equipment with non-phosphate detergent and tap water 
 Rinse equipment with distilled water 
 Allow equipment to air dry  
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7.0 EMERGENCY AND CONTINGENCY PLAN 

Emergency communications will be maintained during all on-site field activities.  The 

emergency route to the hospital is depicted on Figure 3 and emergency contacts and their 

phone numbers are presented in Table 3. 

A first aid kit will be available on-site at all times for any minor on-site injuries.  Emergency 

medical assistance or ambulance can be reached by calling 911 for more severe injuries. 

All OSHA recordable injuries and illnesses will be reported using OSHA Form 301 

(Attachment VI). 

General Emergency Response Procedures: 

Any employee discovering a fire, explosion, or release of hazardous materials, which could 

potentially harm human health, or the environment, must immediately notify 911 to activate 

appropriate emergency procedures. 

The following steps will be taken to expeditiously secure the appropriate assistance: 

 Ascertain pertinent information (location, type of emergency condition, presence of 

possible victims which may be hurt or trapped nearby to the condition) and 

immediately contact and provide this information to 911 emergency personnel.  

 Identify yourself and give the exact location first, then the type of emergency, and the 

presence of possible victims which may be hurt or trapped nearby to the condition. 

Then await the arrival of emergency response police officers, staying a safe distance 

from the emergency condition if warranted. 

 Contact the FLS HSO and Project Manager and notify them of situation while waiting 

for emergency personnel.  

 If possible, have a responsible person nearby to help flag down responding emergency 

services personnel as they respond.  
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 Emergency response personnel will assess the reported emergency and advise what 

appropriate action needs to be taken (i.e., evacuate an area). 

Unless specifically trained to handle an emergency of the type you may be reporting, please 

do not attempt to render assistance in handling the emergency unless ordered to do so by 

competent authority or emergency services personnel. 

Emergency Medical Services 

In the event of an injury or illness that requires medical treatment, the HSO will contact 

emergency services by dialing 911 (ambulance) for the transportation of the individual.  In 

the event ambulance service is not available or the response time is not suitable, the 

following are driving directions to the hospital: 

HOSPITAL   

Wyckoff Heights Medical Center: (718) 963-7272 

374 Stockholm Street 

Brooklyn, NY 11237  

 Head south on 57th St toward Grand Ave 

 Turn right onto Flushing Ave 

 Turn left onto Wyckoff Ave 

 Turn left onto Stockholm St 

 Destination will be on the right 

Figure 3 provides a map and route to the hospital. 



 

 

 

TABLES



Task/Activity Hazards Preventative Measures Air Monitoring Requirements 

Inspections Trips and falls PPE as required. None.

Post-remediation soil vapor and

groundwater sampling and

monitoring

Trips, falls, materials

handling, VOCs, SVOCs,

metals, LNAPL, and DNAPL

PPE as required and use of normal sampling

procedures.

None.

Soil Sampling, Test Pits, or Soil

Borings

Subsurface utilities, vehicle

hazards, trips, falls, materials

handling, VOCs, SVOCs,

and metals.

Clear utilities beforehand, use normal

sampling procedures, exercise caution around

equipment and excavations, wet area if

necessary to control dust and odors. PPE as

required.

PID measurements for VOCs, colorimetric

tubes for benzene, particulate monitoring for

SVOCs and metals, and Jerome measurements

for Mercury (test pits only).

Excavation - Outside Subsurface utilities, vehicle

hazards, trips, falls, materials

handling, VOCs, SVOCs,

and metals. Falling objects,

LNAPL, DNAPL, LEL,

noise, vibration

Clear utilities beforehand, exercise caution

around equipment and excavations, wet area

if necessary to control dust and odors. PPE

as required. Check for accumulation of

vapors after period of inactivity.

PID measurements for VOCs, colorimetric

tubes for benzene, particulate monitoring for

SVOCs and metals, Jerome measurements for

Mercury, and LEL measurements.

Excavation – Inside Subsurface utilities, vehicle

hazards, trips, falls, materials

handling, VOCs, SVOCs,

and metals. Falling objects,

LNAPL, DNAPL, CO, CO2,

LEL, noise, vibration

Clear utilities beforehand, exercise caution

around equipment and excavations, wet area

if necessary to control dust and odors. PPE

as required. Check for accumulation of

vapors each morning and after period of

inactivity.

PID measurements for VOCs, colorimetric

tubes for benzene, particulate monitoring for

SVOCs and metals, Jerome measurements for

Mercury, and CO, CO2, LEL measurements.

LEL - Lower Explosive Limit

PID - Photoionization detector

VOCs - Volatile organic compounds

SVOCs - Semi-volatile organic compounds

LNAPL - Light non-aqueous phase liquid

DNAPL - Dense non-aqueous phase liquid

Table 1 – Tasks, Safety Hazards & Safety Requirements 



Instrument Action Level Response Action

Gas/Vapor

PID
<0.5 ppm total VOCs in the workers'

breathing zone (WBZ)

Continue work in Level D

PID
>0.5 ppm for a sustained period of 5

minutes in the WBZ

Use detector tube to measure benzene

concentration

Colorimetric

detector tube

> 0.5 ppm for benzene in the WBZ Discontinue work and allow the work area to

vent. Use mechanical ventilation as necessary. If

after 15 minutes the benzene concentration is still

greater than 0.5 ppm, upgrade to Level C, notify

HSO

1 to 10 ppm in the WBZ (no benzene) Continue work in Level D

> 10 ppm for a sustained period of 5

minutes in the WBZ (confirmed absence

of benzene)

Discontinue work and allow the work area to

vent. Use mechanical ventilation as necessary. If

after 15 minutes the PID reading is still greater

than 10 ppm, upgrade to Level C, notify HSO

> 100 ppm for a sustained period of 5

minutes in the WBZ

Stop work. Resume work when readings are less

than 100 ppm

Less than 20% LEL  Continue work

Greater than 20% LEL Stop work. Resume work when less than 20%

LEL

Above 19.5% and less than 23.5% Continue work

Outside of this range Stop work. Resume work when concentration is

back in this acceptable range

Less than 25 ppm Continue work

Above 25 ppm Stop work. Use mechanical ventilation as

necessary. Resume work when less than 25 ppm.

<1000 ppm Continue work

>1000 ppm Stop work. Use mechanical ventilation as

necessary. Resume work when less than 1000

ppm.

Particulates

<100 µg/m3 above background (upwind

location)

Continue work, Level D

> 100 µg/m3 above background for a

period of 5 minutes in the WBZ

Stop work. Apply dust suppression measures.

Resume work using Level D only if <100 µg/m3

above background.

>150 µg/m3 above background for a

sustained period of 5 minutes.

Stop work. Re-evaluate work. Collect air

samples for As, Pb, Cd, and PAHs.

Mercury

<0.025 mg/m3 Continue work, Level D

> 0.025 mg/m3 for a period of 5 minutes

in the WBZ

Stop work. Allow the work area to vent. Use

mechanical ventilation as necessary. Resume

work using Level D only if <0.025 mg/m3.

Table 2 Air Monitoring, Action Levels, PPE 

Oxygen

Monitor

Carbon

Monoxide

Monitor

Carbon

Dioxide

Monitor

** Should Level C be necessary, contact the CIH as special coveralls and respirator

cartridges are required.

Jerome

Monitor

Particulate

Monitor

Combustible

Gas Indicator

PID
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Table 2 – Key Personnel Emergency Phone Numbers 
  

New York City Police Department 911 

New York City Fire Department 911 

Wyckoff Heights Medical Center 
374 Stockholm Street 
Brooklyn, NY 11237 (718) 963-7272 

Emergency Medical Service (ambulance) 911 

Arnold F. Fleming, P. E., Project Director (212) 675-3225 

Camila Israel, FLS Project Manager (212) 675-3225  

Sasha Rothenberg, Site Health and Safety Officer (212) 675-3225  

National Response Center (800) 424-8802 

NYSDEC Spill Hotline (800) 457-7362 
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SITE

FIGURE 1: SITE LOCATION MAP

SITE: 58-30 57th Street (Block 2610, Lot 412)
Queens, NY

CLIENT: Ruby Realty
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ATTACHMENT I 



Fleming-Lee Shue, Inc.

HASP ACKNOWLEDGMENT FORM

The following personnel have read the site-specific HASP and are familiar with its provisions.

Print Name Signature Company Function Date



 

 

 

ATTACHMENT II 



Attachment II - Health Hazards for Contaminants of Concern 
 

 
 

Contaminant Recognized and Suspected Health Hazards 
Volatile Organic 
Compounds (VOCs) 
Including BTEX 
Benzene, Toulene, 
Ethylbenzene and Xylene 

Suspected carcinogen; cardiovascular or blood toxicant; 
gastrointestinal or liver toxicant; reproductive toxicant;  
respiratory toxicant; skin or sense organ toxicant 
 

Semi- Volatile Organic 
Compounds (SVOCs ) 
Including Poly Aromatic 
Hydrocarbons (PAHs) 
 
 

Suspected carcinogen; cardiovascular or blood toxicant; 
gastrointestinal or liver toxicant; reproductive toxicant;  
respiratory toxicant; skin or sense organ toxicant 

Arsenic Recognized carcinogen; developmental toxicant 
 Suspected cardiovascular or blood toxicant; endocrine 

toxicant; gastrointestinal or liver toxicant; immunotoxicant; 
kidney toxicant; neurotoxicant; respiratory toxicant; skin or 
sense organ toxicant 

Beryllium Recognized carcinogen; developmental toxicant 
 Suspected cardiovascular or blood toxicant; endocrine 

toxicant; gastrointestinal or liver toxicant; immunotoxicant; 
kidney toxicant; neurotoxicant; respiratory toxicant; skin or 
sense organ toxicant 

Copper Suspected cardiovascular or blood toxicant; developmental 
toxicant; gastrointestinal or liver toxicant; kidney toxicant; 
reproductive toxicant; respiratory toxicant 

Chromium Suspected cardiovascular or blood toxicant; endocrine 
toxicant; gastrointestinal or liver toxicant; immunotoxicant; 
kidney toxicant; neurotoxicant; respiratory toxicant; skin or 
sense organ toxicant 

Cyanide Suspected cardiovascular or blood toxicant; endocrine 
toxicant; neurotoxicant; respiratory toxicant; skin or sense 
organ toxicant 

Iron Suspected cardiovascular or blood toxicant; developmental 
toxicant; gastrointestinal or liver toxicant; kidney toxicant; 
reproductive toxicant; respiratory toxicant 

 
 
 
 
 
 
 



Contaminant Recognized and Suspected Health Hazards 
Lead  Recognized carcinogen; developmental toxicant; 

reproductive toxicant 
 Suspected cardiovascular or blood toxicant; endocrine 

toxicant; gastrointestinal or liver toxicant; immunotoxicant; 
kidney toxicant; neurotoxicant; respiratory toxicant; skin or 
sense organ toxicant 

Mercury Recognized developmental toxicant 
 Suspected cardiovascular or blood toxicant; endocrine 

toxicant; gastrointestinal or liver toxicant; immunotoxicant; 
kidney toxicant; neurotoxicant; reproductive toxicant; 
respiratory toxicant; skin or sense organ toxicant 

Nickel Recognized skin or sense organ toxicant and respiratory 
toxicant 
 

Pesticides 
 

Recognized developmental toxicant 

 Suspected cardiovascular or blood toxicant; endocrine 
toxicant; gastrointestinal or liver toxicant; immunotoxicant; 
kidney toxicant; neurotoxicant; reproductive toxicant; 
respiratory toxicant; skin or sense organ toxicant 

Polychlorinated Biphenyls 

 

Recognized carcinogen, developmental toxicant 

 Suspected endocrine toxicant; gastrointestinal or liver 
toxicant; immunotoxicant; neurotoxicant; reproductive 
toxicant; respiratory toxicant; skin or sense organ toxicant 

Tetrachloroethylene 

 

Recognized carcinogen; developmental toxicant; 
reproductive toxicant 

 Suspected cardiovascular or blood toxicant; developmental 
toxicant; endocrine toxicant; gastrointestinal or liver 
toxicant; immunotoxicant; kidney toxicant; neurotoxicant; 
reproductive toxicant; respiratory toxicant; skin or sense 
organ toxicant 

Zinc Suspected cardiovascular or blood toxicant; developmental 
toxicant; immunotoxicant; reproductive toxicant; respiratory 
toxicant; skin or sense organ toxicant 
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Material Safety Data Sheet
Beryllium, powder, -325 mesh, 99+%

ACC# 99072

Section 1 - Chemical Product and Company Identification
MSDS Name: Beryllium, powder, -325 mesh, 99+% 
Catalog Numbers: AC317870000, AC317870050 
Synonyms: None. 
Company Identification:
              Acros Organics N.V.
              One Reagent Lane
              Fair Lawn, NJ 07410
For information in North America, call: 800-ACROS-01
For emergencies in the US, call CHEMTREC: 800-424-9300

Section 2 - Composition, Information on Ingredients

CAS# Chemical Name Percent EINECS/ELINCS

7440-41-7 Beryllium >99 231-150-7

Section 3 - Hazards Identification

EMERGENCY OVERVIEW

Appearance: gray-white flakes.
Warning! Cancer hazard. Can be explosive when exposed to heat or flames. Causes eye, skin,
and respiratory tract irritation. Inhalation of fumes may cause metal-fume fever. 
Target Organs: Lungs. 

Potential Health Effects 
Eye: Causes eye irritation. May cause conjunctivitis and corneal inflammation. 
Skin: Causes skin irritation. May cause contact dermatitis. 
Ingestion: May cause gastrointestinal irritation with nausea, vomiting and diarrhea. 
Inhalation: Causes respiratory tract irritation. Inhalation of fumes may cause metal fume fever,
which is characterized by flu-like symptoms with metallic taste, fever, chills, cough, weakness,
chest pain, muscle pain and increased white blood cell count. If heated, dust or fume may cause
respiratory tract irritation. 
Chronic: Chronic beryllium disease, an immunologically mediated response occurring after a
latent period ranging from a few weeks to many years, causes difficult breathing on exertion,
weight loss, nonproductive cough, fatigue, chest pain, anorexia, and weakness.

Section 4 - First Aid Measures

Eyes: Flush eyes with plenty of water for at least 15 minutes, occasionally lifting the upper and
lower eyelids. Get medical aid immediately. 
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Skin: Get medical aid immediately. Flush skin with plenty of water for at least 15 minutes while
removing contaminated clothing and shoes. 
Ingestion: If victim is conscious and alert, give 2-4 cupfuls of milk or water. Never give anything
by mouth to an unconscious person. Get medical aid immediately. 
Inhalation: Get medical aid immediately. Remove from exposure and move to fresh air
immediately. If breathing is difficult, give oxygen. If breathing has ceased apply artificial
respiration using oxygen and a suitable mechanical device such as a bag and a mask. 
Notes to Physician: Treat symptomatically and supportively.

Section 5 - Fire Fighting Measures

General Information: As in any fire, wear a self-contained breathing apparatus in
pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear. Dust can be
an explosion hazard when exposed to heat or flame. Flammable solid. 
Extinguishing Media: Do NOT use carbon dioxide. Do NOT use halogenated agents. Use
approved class D extinguishing agents or smother with dry sand, clay, or sodium bicarbonate. DO
NOT USE WATER! 
Flash Point: Not applicable. 
Autoignition Temperature: Not applicable. 
Explosion Limits, Lower:Not available. 
Upper: Not available. 
NFPA Rating: (estimated) Health: 3; Flammability: 2; Instability: 0

Section 6 - Accidental Release Measures

General Information: Use proper personal protective equipment as indicated in Section 8. 
Spills/Leaks: Vacuum or sweep up material and place into a suitable disposal container. Avoid
generating dusty conditions. Remove all sources of ignition. Provide ventilation.

Section 7 - Handling and Storage

Handling: Wash thoroughly after handling. Remove contaminated clothing and wash before
reuse. Minimize dust generation and accumulation. Avoid contact with eyes, skin, and clothing. Do
not breathe dust. Keep away from heat, sparks and flame. Use only with adequate ventilation or
respiratory protection. 
Storage: Keep away from sources of ignition. Store in a cool, dry, well-ventilated area away from
incompatible substances.

Section 8 - Exposure Controls, Personal Protection

Engineering Controls: Facilities storing or utilizing this material should be equipped with an
eyewash facility and a safety shower. Use adequate ventilation to keep airborne concentrations
low. 
Exposure Limits

Chemical Name ACGIH NIOSH OSHA - Final PELs
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Beryllium 0.002 mg/m3 TWA; 0.01 
mg/m3 STEL

4 mg/m3 IDLH 2 ug/m3 TWA; 5 æg/m3
Ceiling

OSHA Vacated PELs: Beryllium: 2 ug/m3 TWA 
Personal Protective Equipment 
Eyes: Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's
eye and face protection regulations in 29 CFR 1910.133 or European Standard EN166. 
Skin: Wear appropriate protective gloves to prevent skin exposure. 
Clothing: Wear appropriate protective clothing to prevent skin exposure. 
Respirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European
Standard EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if
exposure limits are exceeded or if irritation or other symptoms are experienced.

Section 9 - Physical and Chemical Properties

Physical State: Flakes 
Appearance: gray-white 
Odor: odorless 
pH: Not available. 
Vapor Pressure: 1.85 mm Hg 
Vapor Density: Not available. 
Evaporation Rate:Not available. 
Viscosity: Not available. 
Boiling Point: 2970 deg C 
Freezing/Melting Point:1287 deg C 
Decomposition Temperature:Not available. 
Solubility: Not available. 
Specific Gravity/Density:1.85 @ 20C 
Molecular Formula:Be 
Molecular Weight:9.01

Section 10 - Stability and Reactivity

Chemical Stability: Stable at room temperature in closed containers under normal storage and
handling conditions. 
Conditions to Avoid: Ignition sources, dust generation, excess heat, exposure to flame. 
Incompatibilities with Other Materials: Oxidizing agents, phosphorus, lithium, caustics (e.g.
ammonia, ammonium hydroxide, calcium hydroxide, potassium hydroxide, sodium hydroxide),
carbontetrachloride, chlorinated hydrocarbons, Contact with acids causes evolution of flammable
hydrogen gas.. 
Hazardous Decomposition Products: Hydrogen gas. 
Hazardous Polymerization: Will not occur.

Section 11 - Toxicological Information

RTECS#:      
CAS# 7440-41-7: DS1750000 
LD50/LC50:
Not available.
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Carcinogenicity:
CAS# 7440-41-7:

ACGIH:
A1 - Confirmed Human Carcinogen 
California:
carcinogen, initial date 10/1/87 
NTP:
Known carcinogen 
IARC:
Group 1 carcinogen

Epidemiology: Epidemiologic studies have demonstrated a statistically significant increase in
lung cancer mortality in beryllium-exposed workers. 
Teratogenicity: No information found 
Reproductive Effects: No information found 
Mutagenicity: No information found 
Neurotoxicity: No information found 
Other Studies:

Section 12 - Ecological Information

No information available.

Section 13 - Disposal Considerations

Chemical waste generators must determine whether a discarded chemical is classified as a
hazardous waste. US EPA guidelines for the classification determination are listed in 40 CFR Parts
261.3. Additionally, waste generators must consult state and local hazardous waste regulations to
ensure complete and accurate classification. 
RCRA P-Series: CAS# 7440-41-7: waste number P015. 
RCRA U-Series: None listed.

Section 14 - Transport Information

US DOT Canada TDG

Shipping Name: DOT regulated - small quantity provisions 
apply (see 49CFR173.4)

BERYLLIUM POWDER

Hazard Class: 6.1

UN Number: UN1567

Packing Group: II

Section 15 - Regulatory Information

US FEDERAL

TSCA 
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     CAS# 7440-41-7 is listed on the TSCA inventory. 
Health & Safety Reporting List
     None of the chemicals are on the Health & Safety Reporting List. 
Chemical Test Rules
     None of the chemicals in this product are under a Chemical Test Rule. 
Section 12b
     None of the chemicals are listed under TSCA Section 12b. 
TSCA Significant New Use Rule
     None of the chemicals in this material have a SNUR under TSCA. 
CERCLA Hazardous Substances and corresponding RQs
     CAS# 7440-41-7: 10 lb final RQ (no reporting of releases of this hazardous substance is
required 
SARA Section 302 Extremely Hazardous Substances
     None of the chemicals in this product have a TPQ. 
SARA Codes
     CAS # 7440-41-7: immediate, delayed, fire. 
Section 313 
     This material contains Beryllium (CAS# 7440-41-7, >99%),which is subject to the reporting
requirements of Section 313 of SARA Title III and 40 CFR Part 373. 
Clean Air Act:
     CAS# 7440-41-7 (listed as Beryllium compounds, n.o.s.) is listed as a      hazardous air
pollutant (HAP). 
     This material does not contain any Class 1 Ozone depletors. 
     This material does not contain any Class 2 Ozone depletors. 
Clean Water Act:
     None of the chemicals in this product are listed as Hazardous Substances under the CWA.
     CAS# 7440-41-7 is listed as a Priority Pollutant under the Clean      Water Act. CAS#
7440-41-7 is listed as a Toxic Pollutant under the Clean Water Act. 
OSHA:
     None of the chemicals in this product are considered highly hazardous by OSHA. 
STATE
     CAS# 7440-41-7 can be found on the following state right to know lists: California, New
Jersey, Pennsylvania, Minnesota, Massachusetts. 

California Prop 65
The following statement(s) is(are) made in order to comply with the California Safe
Drinking Water Act:
WARNING: This product contains Beryllium, a chemical known to the state of California to cause
cancer. 
California No Significant Risk Level: CAS# 7440-41-7: 0.1 æg/day NSRL 

European/International Regulations
European Labeling in Accordance with EC Directives
Hazard Symbols:
     T+ 
Risk Phrases:
     R 25 Toxic if swallowed. 
     R 26 Very toxic by inhalation. 
     R 36/37/38 Irritating to eyes, respiratory system and skin. 
     R 43 May cause sensitization by skin contact. 
     R 49 May cause cancer by inhalation. 
     R 48/23 Toxic : danger of serious damage to health by prolonged 
     exposure through inhalation. 

Safety Phrases:
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     S 45 In case of accident or if you feel unwell, seek medical advice 
     immediately (show the label where possible). 
     S 53 Avoid exposure - obtain special instructions before use. 

WGK (Water Danger/Protection)
     CAS# 7440-41-7: No information available. 
Canada - DSL/NDSL
     CAS# 7440-41-7 is listed on Canada's DSL List. 
Canada - WHMIS
     This product has a WHMIS classification of B4, D2A, D1A. 
This product has been classified in accordance with the hazard criteria of the Controlled Products
Regulations and the MSDS contains all of the information required by those regulations. 
Canadian Ingredient Disclosure List
     CAS# 7440-41-7 is listed on the Canadian Ingredient Disclosure List.

Section 16 - Additional Information

MSDS Creation Date: 1/21/1998 
Revision #5 Date: 8/23/2004 

The information above is believed to be accurate and represents the best information currently available to us.
However, we make no warranty of merchantability or any other warranty, express or implied, with respect to such
information, and we assume no liability resulting from its use. Users should make their own investigations to
determine the suitability of the information for their particular purposes. In no event shall Fisher be liable for any
claims, losses, or damages of any third party or for lost profits or any special, indirect, incidental, consequential or
exemplary damages, howsoever arising, even if Fisher has been advised of the possibility of such damages.
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Material Safety Data Sheet
Chloroform

ACC# 04770

Section 1 - Chemical Product and Company Identification

MSDS Name: Chloroform 
Catalog Numbers: AC95232184, S79960, S79960-1, S79960HPLC-2, S79960SPEC-1, S79960SPEC-
2, C2974LC, C297POP19, C297POP200, C297POP50, C297RS115, C297RS200, C297RS28, C297RS50,
C297SS115, C297SS19, C297SS200, C297SS28, C297SS50, C29820LC, C298FB115, C298FB19,
C298FB200, C298FB50, C298J1, C298POP19, C298POP200, C298POP50, C298POPB19, C298POPB200,
C298POPB50, C298RB115, C298RB19, C298RB200, C298RB50, C298RB500, C298RS115, C298RS19,
C298RS200, C298RS28, C298RS50, C298SS-11, C298SS19, C298SS28, C605-1, C605-4, C606POP19,
C606POP200, C606POP50, C606RS115, C606RS200, C606RS28, C606RS50, C606SS115, C606SS19,
C606SS200, C606SS28, C606SS50 
Synonyms: Formyl Trichloride; Methane Trichloride; Methenyl Trichloride; Methyl Trichloride;
Trichlormethan; Trichloroform; Trichloromethane. 
Company Identification:
              Fisher Scientific
              1 Reagent Lane
              Fair Lawn, NJ 07410 
For information, call: 201-796-7100 
Emergency Number: 201-796-7100 
For CHEMTREC assistance, call: 800-424-9300 
For International CHEMTREC assistance, call: 703-527-3887

Section 2 - Composition, Information on Ingredients

CAS# Chemical Name Percent EINECS/ELINCS

67-66-3 Chloroform 100 200-663-8

25377-72-4 Amylene <1.0 246-916-6

Hazard Symbols: XN 
Risk Phrases: 22 38 40 48/20/22 

Section 3 - Hazards Identification

EMERGENCY OVERVIEW

Appearance: clear, colorless liquid. May cause central nervous system depression. May cause cardiac
disturbances. May cause cancer based on animal studies. This substance has caused adverse

reproductive and fetal effects in animals. May be harmful if swallowed. Caution! Causes eye and
skin irritation. Causes digestive and respiratory tract irritation. Light sensitive. 
Target Organs: Blood, kidneys, heart, central nervous system, liver, cardiovascular system,
excretory system, reproductive system. 

Potential Health Effects 
Eye: Causes moderate eye irritation. Contact with liquid causes immediate burning pain, tearing, and
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reddening of the conjunctiva. 
Skin: Causes mild skin irritation. Prolonged or repeated contact may dry/defat the skin and cause
irritation. Absorption of liquid through intact skin is possible and may cause sys temic poisoning if
contact with liquid is prolonged. 
Ingestion: Causes gastrointestinal irritation with nausea, vomiting and diarrhea. May cause liver
damage. May cause cardiac disturbances. Aspiration of material into the lungs may cause chemical
pneumonitis, which may be fatal. Possible aspiration hazard. May cause hallucinations and distorted
perceptions. 
Inhalation: Inhalation of high concentrations may cause central nervous system effects
characterized by nausea, headache, dizziness, unconsciousness and coma. May cause cardiac
sensitization and possible failure. Inhalation of large amounts may cause respiratory stimulation,
followed by respiratory depression, convulsions and possible death due to respiratory paralysis. May
be absorbed through the lungs. Causes irritation of the mucous membrane and upper respiratory
tract. 
Chronic: Possible cancer hazard based on tests with laboratory animals. Prolonged or repeated skin
contact may cause dermatitis. May cause reproductive and fetal effects. Effects may be delayed.
Laboratory experiments have resulted in mutagenic effects. Toxicity may be increased by exposure
to alcohol, steroids, and ketones. Prolonged exposure may cause liver, kidney, and heart damage.

Section 4 - First Aid Measures

Eyes: Immediately flush eyes with plenty of water for at least 15 minutes, occasionally lifting the
upper and lower eyelids. Get medical aid. 
Skin: Get medical aid. Flush skin with plenty of water for at least 15 minutes while removing
contaminated clothing and shoes. Wash clothing before reuse. 
Ingestion: Do NOT induce vomiting. If victim is conscious and alert, give 2-4 cupfuls of milk or
water. Never give anything by mouth to an unconscious person. Get medical aid immediately. 
Inhalation: Get medical aid immediately. Remove from exposure and move to fresh air immediately. If
not breathing, give artificial respiration. If breathing is difficult, give oxygen. 
Notes to Physician: Causes cardiac sensitization to endogenous catelcholamines which may lead to
cardiac arrhythmias. Do NOT use adrenergic agents such as epinephrine or pseudoepinephrine.
Persons with liver, kidney, or central nervous system diseases may be at increased risk from exposure
to this product. Alcoholic beverage consumption may enhance the toxic effects of this substance.
Effects may be delayed.

Section 5 - Fire Fighting Measures

General Information: As in any fire, wear a self-contained breathing apparatus in pressure-demand,
MSHA/NIOSH (approved or equivalent), and full protective gear. During a fire, irritating and highly
toxic gases may be generated by thermal decomposition or combustion. Use water spray to keep
fire-exposed containers cool. Substance is nonflammable. Vapors may be heavier than air. They can
spread along the ground and collect in low or confined areas. Containers may explode when heated. 
Extinguishing Media: Use extinguishing media most appropriate for the surrounding fire. Do NOT get
water inside containers. Do NOT use straight streams of water. For small fires, use dry chemical,
carbon dioxide, or water spray. For large fires, use water spray, fog or regular foam. Cool containers
with flooding quantities of water until well after fire is out. 
Flash Point: Not available. 
Autoignition Temperature: Not available. 
Explosion Limits, Lower:Not available. 
Upper: Not available. 
NFPA Rating: (estimated) Health: 2; Flammability: 0; Instability: 0
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Section 6 - Accidental Release Measures

General Information: Use proper personal protective equipment as indicated in Section 8. 
Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then place in suitable
container. Avoid runoff into storm sewers and ditches which lead to waterways. Clean up spills
immediately, observing precautions in the Protective Equipment section. Provide ventilation.
Approach spill from upwind.

Section 7 - Handling and Storage

Handling: Wash thoroughly after handling. Remove contaminated clothing and wash before reuse.
Use only in a well-ventilated area. Avoid contact with eyes, skin, and clothing. Do not breathe dust,
vapor, mist, or gas. Do not ingest or inhale. Store protected from light. 
Storage: Do not store in direct sunlight. Store in a cool, dry, well-ventilated area away from
incompatible substances. Do not store near alkaline substances. Separate from strong mineral acids.

Section 8 - Exposure Controls, Personal Protection

Engineering Controls: Facilities storing or utilizing this material should be equipped with an eyewash
facility and a safety shower. Use adequate general or local exhaust ventilation to keep airborne
concentrations below the permissible exposure limits. 
Exposure Limits

Chemical Name ACGIH NIOSH OSHA - Final PELs

Chloroform 10 ppm TWA 500 ppm IDLH
50 ppm Ceiling; 240

mg/m3 Ceiling

Amylene none listed none listed none listed

OSHA Vacated PELs: Chloroform: 2 ppm TWA; 9.78 mg/m3 TWA Amylene: No OSHA Vacated PELs
are listed for this chemical. 
Personal Protective Equipment 
Eyes: Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's
eye and face protection regulations in 29 CFR 1910.133 or European Standard EN166. 
Skin: Wear appropriate protective gloves to prevent skin exposure. 
Clothing: Wear appropriate protective clothing to prevent skin exposure. 
Respirators: A respiratory protection program that meets OSHA's 29 CFR 1910.134 and ANSI Z88.2
requirements or European Standard EN 149 must be followed whenever workplace conditions warrant
a respirator's use.

Section 9 - Physical and Chemical Properties

Physical State: Liquid 
Appearance: clear, colorless 
Odor: sweet, fruity odor - ethereal odor 
pH: Not available. 
Vapor Pressure: 160 mm Hg @ 20 deg C 
Vapor Density: 4.12 (Air=1) 
Evaporation Rate:11.6 (Butyl acetate=1) 
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Viscosity: 0.58 cps @ 20 deg C 
Boiling Point: 60.5-61.5 deg C 
Freezing/Melting Point:-63 deg C 
Decomposition Temperature:Not available. 
Solubility: Slightly soluble. 
Specific Gravity/Density:1.492 (Water=1) 
Molecular Formula:CHCl3 
Molecular Weight:119.366

Section 10 - Stability and Reactivity

Chemical Stability: Stable at room temperature in closed containers under normal storage and
handling conditions. Light sensitive. 
Conditions to Avoid: High temperatures, incompatible materials, light. 
Incompatibilities with Other Materials: Strong oxidizing agents, aluminum, fluorine, magnesium,
sodium potassium, lithium, caustics (e.g. ammonia, ammonium hydroxide, calcium hydroxide,
potassium hydroxide, sodium hydroxide), dinitrogen tetraoxide, sodium + methanol, potassium-tert-
butoxide, chemically active metals, Attacks some forms of plastics, rubbers, and coatings., nitrogen
tetroxide, acetone + alkali, disilane, perchloric acid + phosphorus pentoxide, sodium methylate,
triisopropylphosphine, sodium methoxide + methanol. 
Hazardous Decomposition Products: Hydrogen chloride, carbon monoxide, carbon dioxide,
chlorine, phosgene gas. 
Hazardous Polymerization: Will not occur.

Section 11 - Toxicological Information

RTECS#: 
CAS# 67-66-3: FS9100000 
CAS# 25377-72-4 unlisted. 
LD50/LC50:
CAS# 67-66-3:
Draize test, rabbit, eye: 148 mg;
Draize test, rabbit, eye: 20 mg/24H Moderate;
Draize test, rabbit, skin: 500 mg/24H Mild;
Inhalation, rat: LC50 = 47702 mg/m3/4H;
Oral, mouse: LD50 = 36 mg/kg;
Oral, rat: LD50 = 695 mg/kg;
Skin, rabbit: LD50 = >20 gm/kg;

CAS# 25377-72-4:

Carcinogenicity:
CAS# 67-66-3: 
ACGIH: A3 - Animal Carcinogen 
California: carcinogen; initial date 10/1/87 
NIOSH: potential occupational carcinogen 
NTP: Suspect carcinogen 
OSHA: Possible Select carcinogen 
IARC: Group 2B carcinogen CAS# 25377-72-4: Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA. 
Epidemiology: Oral, rat: TDLo = 13832 mg/kg/2Y-C (Tumorigenic - Carcinogen ic by RTECS criteria
- Blood - leukemia).; Oral, mouse: TDLo = 127 gm/kg/92W-I (Tumorigenic - Carcinogenic by RTECS
criteria - Liver - tumors).; Oral, rat: TD = 98 gm/kg/78W-I (Tumorigenic - neoplastic by RTECS



3/20/2014 Chloroform.htm

file:///P:/Project%20Files/10112%20-%20Tishman%20Consulting/001-10%20-%20Site%20B/Reports/Health%20&%20Safety%20Plan/Attachments/MSDS/Chlo… 5/7

criteria - Kidney, Ureter, Bladder - Kidney tumors and Endocrine - thyroid tumors).; Oral, mouse: TD
= 18 gm/kg/17W-I (Tumorigenic - neoplastic by RTECS criteria - Liver - tumor s).; 
Teratogenicity: Oral, rat: TDL0 = 1260 mg/kg (female 6-15 day(s) after conception) Effects on
Embryo or Fetus - fetotoxicity (except death, e.g., stunted fetus) Specific Developmental
Abnormalities - musculoskeletal system.; Inhalation, rat: TCLo = 100 ppm/7H (female 6-15 day(s)
after conception) Specific Developmental Abnormalities - gastrointestinal system and homeostasis.;
Inhalation, mouse: TCLo = 100 ppm/7H (female 8-15 day(s) after conception) Specific Developmental
Abnormalities - craniofacial (including nose and tongue). 
Reproductive Effects: Inhalation, rat: TCLo = 30 ppm/7H (female 6-15 day(s) after conception)
Fertility - other measures of fertility.; Inhalation, rat: TCLo = 300 ppm/7H (female 6-15 day(s) after
conception) Fertility - female fertility index (e.g. # females pregnant per # sperm positive females; #
females pregnant per # females mated) and post-implantation mortality (e.g. dead and/or resorbed
implants per total number of implants). 
Neurotoxicity: No information available. 
Mutagenicity: DNA Inhibition: Human, HeLa cell = 19 mmol/L.; Sister Chromatid Exchange: Human,
Lymphocyte = 10 mmol/L.; Micronucleus Test: Oral, rat = 4 mmol/kg.; Unscheduled DNA Synthesis:
Oral, rat = 1 gm/kg.; Sister Chromatid Exchange: Hamster, Embryo = 100 umol/L. 
Other Studies: Open irritation test: Administration onto the skin (rabbit) 10 mg/24H (Mild). Standard
Draize Test: Administratio n onto the skin (rabbit) = 500 mg/24H (Mild). Standard D raize Test:
Administration into the eye (rabbit) = 20 mg /24H (Moderate).

Section 12 - Ecological Information

Ecotoxicity: Fish: Channel catfish: LC50 = 75 ppm; 96 Hr; Unspecified Rainbow trout: LC50 = 43.8
mg/L; 96 Hr; Static bioassay Fathead Minnow: LC50 = 129.0 mg/L; 96 Hr; Static bioassay (pH = 7.6-
8.3) Bluegill/Sunfish: LC50 = 100.0 mg/L; 96 Hr; Static bioassay flea Daphnia: EC50 = 28.9 mg/L; 48
Hr; Static bioassay The majority of the environmental releases from industrial uses are to the
atmosphere; releases to water and land will be primarily lost by evaporation and will end up in the
atmosphere. Release to the atmosphere may be transported long distances and will photodegrade
with a half-life of a few months. Spills and other releases on land will also leach into the groundwater
where it will reside for long periods of time. 
Environmental: Chloroform will not be expected to bioconcentrate into the food chain but
contamination of food is likely due to its use as an extractant and its presence in drinking water. 
Physical: No information available. 
Other: No information available.

Section 13 - Disposal Considerations

Chemical waste generators must determine whether a discarded chemical is classified as a hazardous
waste. US EPA guidelines for the classification determination are listed in 40 CFR Parts 261.3.
Additionally, waste generators must consult state and local hazardous waste regulations to ensure
complete and accurate classification. 
RCRA P-Series: None listed. 
RCRA U-Series: CAS# 67-66-3: waste number U044.

Section 14 - Transport Information

US DOT IATA RID/ADR IMO Canada TDG

Shipping Name: CHLOROFORM CHLOROFORM

Hazard Class: 6.1 6.1(9.2)

UN Number: UN1888 UN1888
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Packing Group: III II

Section 15 - Regulatory Information

US FEDERAL

TSCA 
CAS# 67-66-3 is listed on the TSCA inventory. 
CAS# 25377-72-4 is listed on the TSCA inventory. 
Health & Safety Reporting List
CAS# 67-66-3: Effective Date: 6/1/87; Sunset Date: 6/1/97 
Chemical Test Rules
None of the chemicals in this product are under a Chemical Test Rule. 
Section 12b
None of the chemicals are listed under TSCA Section 12b. 
TSCA Significant New Use Rule
None of the chemicals in this material have a SNUR under TSCA. 
SARA

CERCLA Hazardous Substances and corresponding RQs
CAS# 67-66-3: 10 lb final RQ; 4.54 kg final RQ 
SARA Section 302 Extremely Hazardous Substances
CAS# 67-66-3: 10,000 lb TPQ 
SARA Codes
CAS # 67-66-3: acute, chronic. CAS # 25377-72-4: acute, flammable. 
Section 313
This material contains Chloroform (CAS# 67-66-3, 100%),which is subject to the reporting
requirements of Section 313 of SARA Title III and 40 CFR Part 373. 
Clean Air Act:
CAS# 67-66-3 is listed as a hazardous air pollutant (HAP). This material does not contain any Class 1
Ozone depletors. This material does not contain any Class 2 Ozone depletors. 
Clean Water Act:
CAS# 67-66-3 is listed as a Hazardous Substance under the CWA. CAS# 67-66-3 is listed as a
Priority Pollutant under the Clean Water Act. CAS# 67-66-3 is listed as a Toxic Pollutant under the
Clean Water Act. 
OSHA:
None of the chemicals in this product are considered highly hazardous by OSHA. 
STATE
CAS# 67-66-3 can be found on the following state right to know lists: California, New Jersey,
Pennsylvania, Minnesota, Massachusetts. 
CAS# 25377-72-4 can be found on the following state right to know lists: New Jersey. 
The following statement(s) is(are) made in order to comply with the California Safe Drinking
Water Act: WARNING: This product contains Chloroform, a chemical known to the state of California
to cause cancer. California No Significant Risk Level: CAS# 67-66-3: 20 ug/day NSRL (oral); 40
ug/day NSRL (inhalation) 

European/International Regulations
European Labeling in Accordance with EC Directives
Hazard Symbols:
XN 
Risk Phrases:
R 22 Harmful if swallowed. 
R 38 Irritating to skin. 
R 40 Limited evidence of a carcinogenic effect. 
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R 48/20/22 Harmful : danger of serious damage to 
health by prolonged exposure through inhalation and if 
swallowed. 

Safety Phrases:
S 36/37 Wear suitable protective clothing and 
gloves. 

WGK (Water Danger/Protection)
CAS# 67-66-3: 3 
CAS# 25377-72-4: No information available. 
Canada - DSL/NDSL
CAS# 67-66-3 is listed on Canada's DSL List. 
CAS# 25377-72-4 is listed on Canada's DSL List. 
Canada - WHMIS
This product has a WHMIS classification of D2A, D1B. 
Canadian Ingredient Disclosure List
CAS# 67-66-3 is listed on the Canadian Ingredient Disclosure List.
Exposure Limits
CAS# 67-66-3: OEL-ARAB Republic of Egypt:TWA 10 ppm (50 mg/m3) OEL-
AUSTRALIA:TWA 10 ppm (50 mg/m3);Carcinogen OEL-AUSTRIA:TWA 10 ppm (50
mg/m3) OEL-BELGIUM:TWA 10 ppm (49 mg/m3);Carcinogen JAN9 OEL-CZECHO 
SLOVAKIA:TWA 10 mg/m3;STEL 20 mg/m3 OEL-DENMARK:TWA 2 ppm (10 mg/m3);
Carcinogen OEL-FINLAND:TWA 10 ppm (50 mg/m3);STEL 20 ppm;Skin;CAR OE
L-FRANCE:TWA 5 ppm (25 mg/m3);STEL 50 ppm (250 mg/m3);CAR OEL-GERMANY
:TWA 10 ppm (50 mg/m3);Carcinogen JAN9 OEL-HUNGARY:STEL 10 mg/m3 OEL
-INDIA:TWA 10 ppm (50 mg/m3);Carcinogen OEL-JAPAN:TWA 50 ppm (240 mg/
m3);Carcinogen OEL-THE NETHERLANDS:TWA 10 ppm (50 mg/m3) OEL-THE PHI
LIPPINES:TWA 50 ppm (240 mg/m3) OEL-POLAND:TWA 50 mg/m3 OEL-RUSSIA:T
WA 50 ppm OEL-SWEDEN:TWA 2 ppm (10 mg/m3);STEL 5 ppm (25 mg/m3);CAR 
OEL-SWITZERLAND:TWA 10 ppm (50 mg/m3);STEL 20 ppm (100 mg/m3) OEL-THA
ILAND:TWA 50 ppm (240 mg/m3) OEL-TURKEY:TWA 50 ppm (240 mg/m3) OEL-U
NITED KINGDOM:TWA 2 ppm (9.9 mg/m3);Skin OEL IN BULGARIA, COLOMBIA, J
ORDAN, KOREA check ACGIH TLV OEL IN NEW ZEALAND, SINGAPORE, VIETNAM c
heck ACGIH TLV

Section 16 - Additional Information

MSDS Creation Date: 6/09/1999 
Revision #7 Date: 9/11/2002 

The information above is believed to be accurate and represents the best information currently available to us. However, we make
no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume no
liability resulting from its use. Users should make their own investigations to determine the suitability of the information for their
particular purposes. In no event shall Fisher be liable for any claims, losses, or damages of any third party or for lost profits or
any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if Fisher has been advised of the
possibility of such damages.















Material Safety Data Sheet
Ethylbenzene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Ethylbenzene

Catalog Codes: SLE2044

CAS#: 100-41-4

RTECS: DA0700000

TSCA: TSCA 8(b) inventory: Ethylbenzene

CI#: Not available.

Synonym: Ethyl Benzene; Ethylbenzol; Phenylethane

Chemical Name: Ethylbenzene

Chemical Formula: C8H10

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients
Composition:

Name CAS # % by Weight

Ethylbenzene 100-41-4 100

Toxicological Data on Ingredients: Ethylbenzene: ORAL (LD50): Acute: 3500 mg/kg [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact
(irritant, permeator).

Potential Chronic Health Effects:
Slightly hazardous in case of skin contact (irritant, sensitizer).
CARCINOGENIC EFFECTS: Classified 2B (Possible for human.) by IARC.
MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available.
The substance may be toxic to central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures
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Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Cold water may be used. WARM water MUST be used. Get medical attention.

Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.

Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or
waistband. If breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth
resuscitation. WARNING: It may be hazardous to the person providing aid to give mouth-to-mouth resuscitation
when the inhaled material is toxic, infectious or corrosive. Seek medical attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an
unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if
symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 432°C (809.6°F)

Flash Points:
CLOSED CUP: 15°C (59°F). (Tagliabue.) OPEN CUP: 26.667°C (80°F) (Cleveland) (CHRIS, 2001)
CLOSED CUP: 12.8 C (55 F) (Bingham et al, 2001; NIOSH, 2001)
CLOSED CUP: 21 C (70 F) (NFPA)

Flammable Limits: LOWER: 0.8% - 1.6%UPPER: 6.7% - 7%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances: Highly flammable in presence of open flames and sparks, of heat.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available.
Risks of explosion of the product in presence of static discharge: Not available.
Slightly explosive in presence of heat.

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water.
SMALL FIRE: Use DRY chemical powder.
LARGE FIRE: Use alcohol foam, water spray or fog.

Special Remarks on Fire Hazards:
Vapor may travel considerable distance to source of ignition and flash back. Vapors may form explosive mixtures
with air. When heated to decomposition it emits acrid smoke and irritating fumes.

Special Remarks on Explosion Hazards: Vapors may form explosive mixtures in air.

Section 6: Accidental Release Measures
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Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Flammable liquid.
Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or
confined areas; dike if needed. Be careful that the product is not present at a concentration level above TLV.
Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not
ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with eyes. Wear suitable protective clothing. In
case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately
and show the container or the label. Keep away from incompatibles such as oxidizing agents.

Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly
closed and sealed until ready for use. Avoid all possible sources of ignition (spark or flame). Sensitive to light.
Store in light-resistant containers.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their
respective threshold limit value. Ensure that eyewash stations and safety showers are proximal to the
work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be
used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist
BEFORE handling this product.

Exposure Limits:
TWA: 100 STEL: 125 (ppm) from OSHA (PEL) [United States]
TWA: 435 STEL: 545 from OSHA (PEL) [United States]
TWA: 435 STEL: 545 (mg/m3) from NIOSH [United States]
TWA: 100 STEL: 125 (ppm) from NIOSH [United States]
TWA: 100 STEL: 125 (ppm) from ACGIH (TLV) [United States]
TWA: 100 STEL: 125 (ppm) [United Kingdom (UK)]
TWA: 100 STEL: 125 (ppm) [Belgium]
TWA: 100 STEL: 125 (ppm) [Finland]
TWA: 50 (ppm) [Norway]
Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Sweetish. Gasoline-like. Aromatic.

Taste: Not available.
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Molecular Weight: 106.16 g/mole

Color: Colorless.

pH (1% soln/water): Not available.

Boiling Point: 136°C (276.8°F)

Melting Point: -94.9 (-138.8°F)

Critical Temperature: 617.15°C (1142.9°F)

Specific Gravity: 0.867 (Water = 1)

Vapor Pressure: 0.9 kPa (@ 20°C)

Vapor Density: 3.66 (Air = 1)

Volatility: 100% (v/v).

Odor Threshold: 140 ppm

Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 3.1

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether.

Solubility:
Easily soluble in diethyl ether.
Very slightly soluble in cold water or practically insoluble in water.
Soluble in all proportions in Ethyl alcohol.
Soluble in Carbon tetrachloride, Benzene.
Insoluble in Ammonia.
Slightly soluble in Chloroform.
Solubility in Water: 169 mg/l @ 25 deg. C.; 0.014 g/100 ml @ 15 deg. C.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Heat, ingnition sources (flames, sparks, static), incompatible materials, light

Incompatibility with various substances: Reactive with oxidizing agents.

Corrosivity: Not considered to be corrosive for metals and glass.

Special Remarks on Reactivity:
Can react vigorously with oxidizing materials.
Sensitive to light.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Inhalation.
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Toxicity to Animals: Acute oral toxicity (LD50): 3500 mg/kg [Rat].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 2B (Possible for human.) by IARC.
MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
May cause damage to the following organs: central nervous system (CNS).

Other Toxic Effects on Humans:
Hazardous in case of ingestion, of inhalation.
Slightly hazardous in case of skin contact (irritant, permeator).

Special Remarks on Toxicity to Animals:
Lethal Dose/Conc 50% Kill:
LD50 [Rabbit] - Route: Skin; Dose: 17800 ul/kg
Lowest Published Lethal Dose/Conc:
LDL[Rat] - Route: Inhalation (vapor); Dose: 4000 ppm/4 H

Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects and birth defects (teratogenic) based on animal test data.
May cause cancer based on animals data. IARC evidence for carcinogenicity in animals is sufficient. IARC
evidence of carcinogenicity in humans inadequate.
May affect genetic material (mutagenic).

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects:
Skin: Can cause mild skin irritation. It can be absorbed through intact skin.
Eyes: Contact with vapor or liquid can cause severe eye irritation depending on concentration. It may also cause
conjunctivitis. At a vapor exposure level of 85 - 200 ppm , it is mildly and transiently irritating to the eyes; 1000
ppm causes further irritation and tearing; 2000 ppm results in immediate and severe irritation and tearing; 5,000
ppm is intolerable (ACGIH, 1991; Clayton and Clayton, 1994). Standard draize test for eye irritation using 500 mg
resulted in severe irritation (RTECS)
Inhalation: Exposure to high concentrations can cause nasal, mucous membrane and respiratory tract irritation
and can also result in chest constriction and, trouble breathing, respiratory failure, and even death. It can also
affect behavior/Central Nervous System. The effective dose for CNS depression in experimental animals was
10,000 ppm (ACGIH, 1991). Symptoms of CNS depression include headache, nausea, weakness, dizziness,
vertigo, irritability, fatigue, lightheadedness, sleepiness, tremor, loss of coordination, judgement and
conciousness, coma, and death. It can also cause pulmonary edema. Inhalation of 85 ppm can produce fatigue,
insomnia, headache, and mild irritation of the respiratory tract (Haley & Berndt, 1987).
Ingestion: Do not drink, pipet or siphon by mouth. May cause gastroinestinal/digestive tract irritation with
Abdominal pain, nausea, vomiting. Ethylbenzene is a pulmonary aspiration hazard. Pulmonary aspiration of even
small amounts of the liquid may cause fatal pneumonitis. It may also affect behavior/central nervous system with

Section 12: Ecological Information

Ecotoxicity:
Ecotoxicity in water (LC50): 14 mg/l 96 hours [Fish (Trout)] (static). 12.1 mg/l 96 hours [Fish (Fathead Minnow)]
(flow-through)]. 150 mg/l 96 hours [Fish (Blue Gill/Sunfish)] (static). 275 mg/l 96 hours [Fish (Sheepshead
Minnow)]. 42.3 mg/l 96 hours [Fish (Fathead Minnow)](soft water). 87.6mg/l 96 hours [Shrimp].

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may
arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.
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Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental
control regulations.

Section 14: Transport Information

DOT Classification: CLASS 3: Flammable liquid.

Identification: : Ethylbenzene UNNA: 1175 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Connecticut hazardous material survey.: Ethylbenzene
Illinois toxic substances disclosure to employee act: Ethylbenzene
Illinois chemical safety act: Ethylbenzene
New York release reporting list: Ethylbenzene
Rhode Island RTK hazardous substances: Ethylbenzene
Pennsylvania RTK: Ethylbenzene
Minnesota: Ethylbenzene
Massachusetts RTK: Ethylbenzene
Massachusetts spill list: Ethylbenzene
New Jersey: Ethylbenzene
New Jersey spill list: Ethylbenzene
Louisiana spill reporting: Ethylbenzene
California Director's List of Hazardous Substances: Ethylbenzene
TSCA 8(b) inventory: Ethylbenzene
TSCA 4(a) proposed test rules: Ethylbenzene
TSCA 8(d) H and S data reporting: Ethylbenzene: Effective Date: 6/19/87; Sunset Date: 6/19/97
SARA 313 toxic chemical notification and release reporting: Ethylbenzene

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F).
CLASS D-2A: Material causing other toxic effects (VERY TOXIC).
CLASSE D-2B: Material causing other toxic effects (TOXIC).

DSCL (EEC):
R11- Highly flammable.
R20- Harmful by inhalation.
S16- Keep away from sources of ignition - No
smoking.
S24/25- Avoid contact with skin and eyes.
S29- Do not empty into drains.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 3
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Reactivity: 0

Personal Protection: h

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 3

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves.
Lab coat.
Vapor respirator. Be sure to use an
approved/certified respirator or
equivalent. Wear appropriate respirator
when ventilation is inadequate.
Splash goggles.

Section 16: Other Information

References:
-Manufacturer's Material Safety Data Sheet.
-Fire Protection Guide to Hazardous Materials, 13th ed., Nationial Fire Protection Association (NFPA)
-Registry of Toxic Effects of Chemical Substances (RTECS)
-Chemical Hazard Response Information System (CHRIS)
-Hazardous Substance Data Bank (HSDB)
-New Jersey Hazardous Substance Fact Sheet
-Ariel Global View
-Reprotext System

Other Special Considerations: Not available.

Created: 10/09/2005 05:28 PM

Last Updated: 10/09/2005 05:28 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the
information for their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even
if ScienceLab.com has been advised of the possibility of such damages.
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MSDS Number: T3913 * * * * * Effective Date: 10/05/06 * * * * * Supercedes: 08/03/04

TOLUENE 

1. Product Identification

Synonyms: Methylbenzene; Toluol; Phenylmethane 
CAS No.: 108-88-3 
Molecular Weight: 92.14 
Chemical Formula: C6H5-CH3 
Product Codes: 
J.T. Baker: 5375, 5812, 9336, 9351, 9364, 9456, 9457, 9459, 9460, 9462, 9466, 9472, 9476 
Mallinckrodt: 4483, 8092, 8604, 8608, 8610, 8611, V560

2. Composition/Information on Ingredients

  Ingredient                                CAS No         Percent        Hazardous                           
  ---------------------------------------   ------------   ------------   ---------   
 
  Toluene                                   108-88-3           100%          Yes                              
 

3. Hazards Identification

Emergency Overview 
-------------------------- 
POISON! DANGER! HARMFUL OR FATAL IF SWALLOWED. HARMFUL IF INHALED OR ABSORBED
THROUGH SKIN. VAPOR HARMFUL. FLAMMABLE LIQUID AND VAPOR. MAY AFFECT LIVER,
KIDNEYS, BLOOD SYSTEM, OR CENTRAL NERVOUS SYSTEM. CAUSES IRRITATION TO SKIN,
EYES AND RESPIRATORY TRACT. 

SAF-T-DATA(tm) Ratings (Provided here for your convenience) 
----------------------------------------------------------------------------------------------------------- 
Health Rating: 2 - Moderate (Life) 
Flammability Rating: 3 - Severe (Flammable) 
Reactivity Rating: 1 - Slight 
Contact Rating: 3 - Severe (Life) 
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER GLOVES; CLASS
B EXTINGUISHER 
Storage Color Code: Red (Flammable) 
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----------------------------------------------------------------------------------------------------------- 

Potential Health Effects 
---------------------------------- 

Inhalation: 
Inhalation may cause irritation of the upper respiratory tract. Symptoms of overexposure may include fatigue,
confusion, headache, dizziness and drowsiness. Peculiar skin sensations (e. g. pins and needles) or numbness may be
produced. Very high concentrations may cause unconsciousness and death. 
Ingestion: 
Swallowing may cause abdominal spasms and other symptoms that parallel over-exposure from inhalation. Aspiration
of material into the lungs can cause chemical pneumonitis, which may be fatal. 
Skin Contact: 
Causes irritation. May be absorbed through skin. 
Eye Contact: 
Causes severe eye irritation with redness and pain. 
Chronic Exposure: 
Reports of chronic poisoning describe anemia, decreased blood cell count and bone marrow hypoplasia. Liver and
kidney damage may occur. Repeated or prolonged contact has a defatting action, causing drying, redness, dermatitis.
Exposure to toluene may affect the developing fetus. 
Aggravation of Pre-existing Conditions: 
Persons with pre-existing skin disorders or impaired liver or kidney function may be more susceptible to the effects of
this substance. Alcoholic beverage consumption can enhance the toxic effects of this substance.

4. First Aid Measures

Inhalation: 
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. CALL
A PHYSICIAN IMMEDIATELY. 
Ingestion: 
Aspiration hazard. If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything
by mouth to an unconscious person. Get medical attention immediately. If vomiting occurs, keep head below hips to
prevent aspiration into lungs. 
Skin Contact: 
In case of contact, immediately flush skin with plenty of soap and water for at least 15 minutes while removing
contaminated clothing and shoes. Wash clothing before reuse. Call a physician immediately. 
Eye Contact: 
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally. Get
medical attention immediately. 

5. Fire Fighting Measures

Fire: 
Flash point: 7C (45F) CC
Autoignition temperature: 422C (792F)
Flammable limits in air % by volume: 
lel: 1.1; uel: 7.1
Flammable liquid and vapor!
Dangerous fire hazard when exposed to heat or flame. Vapors can flow along surfaces to distant ignition source and 
flash back. 
Explosion: 
Above flash point, vapor-air mixtures are explosive within flammable limits noted above. Contact with strong
oxidizers may cause fire or explosion. Sensitive to static discharge. 
Fire Extinguishing Media: 
Dry chemical, foam or carbon dioxide. Water may be used to flush spills away from exposures and to dilute spills to
non-flammable mixtures. 
Special Information: 
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with full
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facepiece operated in the pressure demand or other positive pressure mode. Water spray may be used to keep fire
exposed containers cool.

6. Accidental Release Measures

Ventilate area of leak or spill. Remove all sources of ignition. Wear appropriate personal protective equipment as
specified in Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel from entering. Contain and
recover liquid when possible. Use non-sparking tools and equipment. Collect liquid in an appropriate container or
absorb with an inert material (e. g., vermiculite, dry sand, earth), and place in a chemical waste container. Do not use
combustible materials, such as saw dust. Do not flush to sewer! If a leak or spill has not ignited, use water spray to
disperse the vapors, to protect personnel attempting to stop leak, and to flush spills away from exposures. US
Regulations (CERCLA) require reporting spills and releases to soil, water and air in excess of reportable quantities.
The toll free number for the US Coast Guard National Response Center is (800) 424-8802.

J. T. Baker SOLUSORB® solvent adsorbent is recommended for spills of this product.

7. Handling and Storage

Protect against physical damage. Store in a cool, dry well-ventilated location, away from any area where the fire hazard
may be acute. Outside or detached storage is preferred. Separate from incompatibles. Containers should be bonded and
grounded for transfers to avoid static sparks. Storage and use areas should be No Smoking areas. Use non-sparking
type tools and equipment, including explosion proof ventilation. Containers of this material may be hazardous when
empty since they retain product residues (vapors, liquid); observe all warnings and precautions listed for the product.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits: 
Toluene: 
- OSHA Permissible Exposure Limit (PEL):
200 ppm (TWA); 300 ppm (acceptable ceiling conc.); 500 ppm (maximum conc.).
- ACGIH Threshold Limit Value (TLV):
50 ppm (TWA) skin, A4 - Not Classifiable as a Human Carcinogen. 
Ventilation System: 
A system of local and/or general exhaust is recommended to keep employee exposures below the Airborne Exposure
Limits. Local exhaust ventilation is generally preferred because it can control the emissions of the contaminant at its
source, preventing dispersion of it into the general work area. Please refer to the ACGIH document, Industrial 
Ventilation, A Manual of Recommended Practices, most recent edition, for details. 
Personal Respirators (NIOSH Approved): 
If the exposure limit is exceeded and engineering controls are not feasible, a half-face organic vapor respirator may be
worn for up to ten times the exposure limit, or the maximum use concentration specified by the appropriate regulatory
agency or respirator supplier, whichever is lowest. A full-face piece organic vapor respirator may be worn up to 50
times the exposure limit, or the maximum use concentration specified by the appropriate regulatory agency or
respirator supplier, whichever is lowest. For emergencies or instances where the exposure levels are not known, use a
full-face piece positive-pressure, air-supplied respirator. WARNING: Air-purifying respirators do not protect workers
in oxygen-deficient atmospheres. 
Skin Protection: 
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as appropriate, to prevent
skin contact. 
Eye Protection: 
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain eye wash fountain and
quick-drench facilities in work area. 

9. Physical and Chemical Properties
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Appearance: 
Clear, colorless liquid. 
Odor: 
Aromatic benzene-like. 
Solubility: 
0.05 gm/100gm water @ 20C (68F). 
Specific Gravity: 
0.86 @ 20C / 4 C 
pH: 
No information found. 
% Volatiles by volume @ 21C (70F): 
100 
Boiling Point: 
111C (232F) 
Melting Point: 
-95C (-139F) 
Vapor Density (Air=1): 
3.14 
Vapor Pressure (mm Hg): 
22 @ 20C (68F) 
Evaporation Rate (BuAc=1): 
2.24 

10. Stability and Reactivity

Stability: 
Stable under ordinary conditions of use and storage. Containers may burst when heated. 
Hazardous Decomposition Products: 
Carbon dioxide and carbon monoxide may form when heated to decomposition. 
Hazardous Polymerization: 
Will not occur. 
Incompatibilities: 
Heat, flame, strong oxidizers, nitric and sulfuric acids, chlorine, nitrogen tetraoxide; will attack some forms of plastics,
rubber, coatings. 
Conditions to Avoid: 
Heat, flames, ignition sources and incompatibles.

11. Toxicological Information

Toxicological Data: 
Oral rat LD50: 636 mg/kg; skin rabbit LD50: 14100 uL/kg; inhalation rat LC50: 49 gm/m3/4H; Irritation data: skin
rabbit, 500 mg, Moderate; eye rabbit, 2 mg/24H, Severe. Investigated as a tumorigen, mutagen, reproductive effector. 
Reproductive Toxicity: 
Has shown some evidence of reproductive effects in laboratory animals. 

  --------\Cancer Lists\------------------------------------------------------
                                         ---NTP Carcinogen---
  Ingredient                             Known    Anticipated    IARC Category
  ------------------------------------   -----    -----------    -------------
  Toluene (108-88-3)                      No          No              3

12. Ecological Information

Environmental Fate: 
When released into the soil, this material may evaporate to a moderate extent. When released into the soil, this material
is expected to leach into groundwater. When released into the soil, this material may biodegrade to a moderate extent.
When released into water, this material may evaporate to a moderate extent. When released into water, this material
may biodegrade to a moderate extent. When released into the air, this material may be moderately degraded by reaction
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with photochemically produced hydroxyl radicals. When released into the air, this material is expected to have a
half-life of less than 1 day. This material is not expected to significantly bioaccumulate. This material has a log
octanol-water partition coefficient of less than 3.0. Bioconcentration factor = 13.2 (eels). 
Environmental Toxicity: 
This material is expected to be toxic to aquatic life. The LC50/96-hour values for fish are between 10 and 100 mg/l.

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and sent to a RCRA
approved incinerator or disposed in a RCRA approved waste facility. Processing, use or contamination of this product
may change the waste management options. State and local disposal regulations may differ from federal disposal
regulations. Dispose of container and unused contents in accordance with federal, state and local requirements.

14. Transport Information

Domestic (Land, D.O.T.) 
----------------------- 
Proper Shipping Name: TOLUENE 
Hazard Class: 3 
UN/NA: UN1294 
Packing Group: II 
Information reported for product/size: 390LB 

International (Water, I.M.O.) 
----------------------------- 
Proper Shipping Name: TOLUENE 
Hazard Class: 3 
UN/NA: UN1294 
Packing Group: II 
Information reported for product/size: 390LB 

15. Regulatory Information
  --------\Chemical Inventory Status - Part 1\---------------------------------
  Ingredient                                       TSCA  EC   Japan  Australia
  -----------------------------------------------  ----  ---  -----  ---------
  Toluene (108-88-3)                                Yes  Yes   Yes      Yes                                   
 
  --------\Chemical Inventory Status - Part 2\---------------------------------
                                                          --Canada--
  Ingredient                                       Korea  DSL   NDSL  Phil.
  -----------------------------------------------  -----  ---   ----  -----
  Toluene (108-88-3)                                Yes   Yes   No     Yes
 
  --------\Federal, State & International Regulations - Part 1\----------------
                                             -SARA 302-    ------SARA 313------
  Ingredient                                 RQ    TPQ     List  Chemical Catg.
  -----------------------------------------  ---   -----   ----  --------------
  Toluene (108-88-3)                         No    No      Yes        No
 
  --------\Federal, State & International Regulations - Part 2\----------------
                                                        -RCRA-    -TSCA-
  Ingredient                                 CERCLA     261.33     8(d) 
  -----------------------------------------  ------     ------    ------
  Toluene (108-88-3)                         1000       U220       No                                         
 
 
Chemical Weapons Convention:  No     TSCA 12(b):  No     CDTA:  Yes
SARA 311/312:  Acute: Yes      Chronic: Yes  Fire: Yes Pressure: No
Reactivity: No          (Pure / Liquid)

WARNING: 
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THIS PRODUCT CONTAINS A CHEMICAL(S) KNOWN TO THE STATE OF CALIFORNIA TO CAUSE BIRTH
DEFECTS OR OTHER REPRODUCTIVE HARM. 

Australian Hazchem Code: 3[Y]E 
Poison Schedule: S6 
WHMIS: 
This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations (CPR) and the
MSDS contains all of the information required by the CPR. 

16. Other Information

NFPA Ratings: Health: 2 Flammability: 3 Reactivity: 0 
Label Hazard Warning: 
POISON! DANGER! HARMFUL OR FATAL IF SWALLOWED. HARMFUL IF INHALED OR ABSORBED
THROUGH SKIN. VAPOR HARMFUL. FLAMMABLE LIQUID AND VAPOR. MAY AFFECT LIVER,
KIDNEYS, BLOOD SYSTEM, OR CENTRAL NERVOUS SYSTEM. CAUSES IRRITATION TO SKIN, EYES
AND RESPIRATORY TRACT. 
Label Precautions: 
Keep away from heat, sparks and flame.
Keep container closed.
Use only with adequate ventilation.
Wash thoroughly after handling.
Avoid breathing vapor.
Avoid contact with eyes, skin and clothing. 
Label First Aid: 
Aspiration hazard. If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything
by mouth to an unconscious person. If vomiting occurs, keep head below hips to prevent aspiration into lungs. If
inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. In case of
contact, immediately flush eyes or skin with plenty of water for at least 15 minutes. Remove contaminated clothing and
shoes. Wash clothing before reuse. In all cases call a physician immediately. 
Product Use: 
Laboratory Reagent. 
Revision Information: 
MSDS Section(s) changed since last revision of document include: 5. 
Disclaimer: 
************************************************************************************************

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no representation
as to its comprehensiveness or accuracy. This document is intended only as a guide to the appropriate
precautionary handling of the material by a properly trained person using this product. Individuals receiving
the information must exercise their independent judgment in determining its appropriateness for a particular
purpose. MALLINCKRODT BAKER, INC. MAKES NO REPRESENTATIONS OR WARRANTIES,
EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH RESPECT TO THE
INFORMATION SET FORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMATION REFERS.
ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES
RESULTING FROM USE OF OR RELIANCE UPON THIS INFORMATION. 
************************************************************************************************

Prepared by: Environmental Health & Safety
Phone Number: (314) 654-1600 (U.S.A.)
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MSDS Number: X2000 * * * * * Effective Date: 02/16/06 * * * * * Supercedes: 04/01/03

XYLENES 

1. Product Identification

Synonyms: Dimethyl benzene, xylol, methyltoluene 
CAS No.: 1330-20-7 
Molecular Weight: 106.17 
Chemical Formula: C6H4(CH3)2 
Product Codes: 
J.T. Baker: 5377, 5813, 9483, 9489, 9490, 9493, 9494, 9499, 9516, X516 
Mallinckrodt: 8664, 8668, 8671, 8672, 8802, V052

2. Composition/Information on Ingredients

  Ingredient                                CAS No         Percent        Hazardous                      
  ---------------------------------------   ------------   ------------   ---------   
 
  m-Xylene                                  108-38-3         40 - 65%        Yes                         
  o-Xylene                                  95-47-6          15 - 20%        Yes                         
  p-Xylene                                  106-42-3           < 20%         Yes                         
  Ethyl Benzene                             100-41-4         15 - 25%        Yes                         
 

3. Hazards Identification

Emergency Overview 
-------------------------- 
DANGER! HARMFUL OR FATAL IF SWALLOWED. VAPOR HARMFUL. AFFECTS CENTRAL
NERVOUS SYSTEM. CAUSES SEVERE EYE IRRITATION. CAUSES IRRITATION TO SKIN AND
RESPIRATORY TRACT. MAY BE HARMFUL IF ABSORBED THROUGH SKIN. CHRONIC
EXPOSURE CAN CAUSE ADVERSE LIVER, KIDNEY, AND BLOOD EFFECTS. FLAMMABLE
LIQUID AND VAPOR. 

SAF-T-DATA(tm) Ratings (Provided here for your convenience) 
----------------------------------------------------------------------------------------------------------- 
Health Rating: 2 - Moderate (Life) 
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Flammability Rating: 2 - Moderate 
Reactivity Rating: 1 - Slight 
Contact Rating: 3 - Severe 
Lab Protective Equip: GOGGLES; LAB COAT; VENT HOOD; PROPER GLOVES; CLASS B
EXTINGUISHER 
Storage Color Code: Red (Flammable) 
----------------------------------------------------------------------------------------------------------- 

Potential Health Effects 
---------------------------------- 

Inhalation: 
Inhalation of vapors may be irritating to the nose and throat. Inhalation of high concentrations may result in
nausea, vomiting, headache, ringing in the ears, and severe breathing difficulties which may be delayed in onset.
Substernal pain, cough, and hoarseness are also reported. High vapor concentrations are anesthetic and central
nervous system depressants. 
Ingestion: 
Ingestion causes burning sensation in mouth and stomach, nausea, vomiting and salivation. Minute amounts
aspirated into the lungs can produce a severe hemorrhagic pneumonitis with severe pulmonary injury or death. 
Skin Contact: 
Skin contact results in loss of natural oils and often results in a characteristic dermatitis. May be absorbed
through the skin. 
Eye Contact: 
Vapors cause eye irritation. Splashes cause severe irritation, possible corneal burns and eye damage. 
Chronic Exposure: 
Chronic inhalation can cause headache, loss of appetite, nervousness and pale skin. Repeated or prolonged skin
contact may cause a skin rash. Repeated exposure of the eyes to high concentrations of vapor may cause
reversible eye damage. Repeated exposure can damage bone marrow, causing low blood cell count. May
damage the liver and kidneys. 
Aggravation of Pre-existing Conditions: 
Persons with pre-existing skin disorders or eye problems, or impaired liver, kidney, blood, or respiratory
function may be more susceptible to the effects of the substance.

4. First Aid Measures

Inhalation: 
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Call a
physician immediately. 
Ingestion: 
Aspiration hazard. If swallowed, vomiting may occur spontaneously, but DO NOT INDUCE. If vomiting
occurs, keep head below hips to prevent aspiration into lungs. Never give anything by mouth to an unconscious
person. Call a physician immediately. 
Skin Contact: 
Immediately flush skin with plenty of soap and water for at least 15 minutes while removing contaminated
clothing and shoes. Get medical attention. Wash clothing before reuse. Thoroughly clean shoes before reuse. 
Eye Contact: 
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally.
Get medical attention immediately. 

5. Fire Fighting Measures

Fire: 
Flash point: 29C (84F) CC
Autoignition temperature: 464C (867F)
Flammable limits in air % by volume: 
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lel: 1.0; uel: 7.0 
Explosion: 
Above flash point, vapor-air mixtures are explosive within flammable limits noted above. Contact with strong
oxidizers may cause fire. Sealed containers may rupture when heated. Sensitive to static discharge. 
Fire Extinguishing Media: 
Dry chemical, foam or carbon dioxide. Water spray may be used to keep fire exposed containers cool, dilute
spills to nonflammable mixtures, protect personnel attempting to stop leak and disperse vapors. 
Special Information: 
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with
full facepiece operated in the pressure demand or other positive pressure mode. Vapors can flow along surfaces
to distant ignition source and flash back.

6. Accidental Release Measures

Ventilate area of leak or spill. Remove all sources of ignition. Wear appropriate personal protective equipment
as specified in Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel from entering.
Contain and recover liquid when possible. Use non-sparking tools and equipment. Collect liquid in an
appropriate container or absorb with an inert material (e. g., vermiculite, dry sand, earth), and place in a
chemical waste container. Do not use combustible materials, such as saw dust. Do not flush to sewer! If a leak or
spill has not ignited, use water spray to disperse the vapors, to protect personnel attempting to stop leak, and to
flush spills away from exposures. US Regulations (CERCLA) require reporting spills and releases to soil, water
and air in excess of reportable quantities. The toll free number for the US Coast Guard National Response
Center is (800) 424-8802.

J. T. Baker SOLUSORB® solvent adsorbent is recommended for spills of this product.

7. Handling and Storage

Protect against physical damage. Store in a cool, dry well-ventilated location, away from any area where the fire
hazard may be acute. Outside or detached storage is preferred. Separate from incompatibles. Containers should
be bonded and grounded for transfers to avoid static sparks. Storage and use areas should be No Smoking areas.
Use non-sparking type tools and equipment, including explosion proof ventilation. Containers of this material
may be hazardous when empty since they retain product residues (vapors, liquid); observe all warnings and
precautions listed for the product. Do Not attempt to clean empty containers since residue is difficult to remove.
Do not pressurize, cut, weld, braze, solder, drill, grind or expose such containers to heat, sparks, flame, static
electricity or other sources of ignition: they may explode and cause injury or death.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits: 
-OSHA Permissible Exposure Limit (PEL):
100 ppm (TWA) xylene
100 ppm (TWA) ethylbenzene
-ACGIH Threshold Limit Value (TLV):
xylene: 100 ppm (TWA) 150 ppm (STEL), A4 - Not classifiable as a human carcinogen.
ethyl benzene: 100 ppm (TWA) 125 ppm (STEL), A3 - Confirmed Animal Carcinogen with Unknown
Relevance to Humans. 
Ventilation System: 
A system of local and/or general exhaust is recommended to keep employee exposures below the Airborne
Exposure Limits. Local exhaust ventilation is generally preferred because it can control the emissions of the
contaminant at its source, preventing dispersion of it into the general work area. Please refer to the ACGIH
document, Industrial Ventilation, A Manual of Recommended Practices, most recent edition, for details. Use
explosion-proof equipment. 
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Personal Respirators (NIOSH Approved): 
If the exposure limit is exceeded and engineering controls are not feasible, a half-face organic vapor respirator
may be worn for up to ten times the exposure limit, or the maximum use concentration specified by the
appropriate regulatory agency or respirator supplier, whichever is lowest. A full-face piece organic vapor
respirator may be worn up to 50 times the exposure limit, or the maximum use concentration specified by the
appropriate regulatory agency or respirator supplier, whichever is lowest. For emergencies or instances where
the exposure levels are not known, use a full-face piece positive-pressure, air-supplied respirator. WARNING:
Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. Where respirators are
required, you must have a written program covering the basic requirements in the OSHA respirator standard.
These include training, fit testing, medical approval, cleaning, maintenance, cartridge change schedules, etc. See
29CFR1910.134 for details. 
Skin Protection: 
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as appropriate, to
prevent skin contact. 
Eye Protection: 
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain eye wash fountain
and quick-drench facilities in work area. 

9. Physical and Chemical Properties

The following physical data is for xylene. 
Appearance: 
Clear, colorless liquid. 
Odor: 
Characteristic odor. 
Solubility: 
Insoluble in water. 
Specific Gravity: 
0.86 @ 20C/4C 
pH: 
Not applicable. 
% Volatiles by volume @ 21C (70F): 
100 
Boiling Point: 
137 - 140C (279 - 284F) 
Melting Point: 
-25C (-13F) 
Vapor Density (Air=1): 
3.7 
Vapor Pressure (mm Hg): 
8 @ 20C (68F) 
Evaporation Rate (BuAc=1): 
0.7 

10. Stability and Reactivity

Stability: 
Stable under ordinary conditions of use and storage. 
Hazardous Decomposition Products: 
Involvement in a fire causes formation of carbon monoxide and unidentified organic components. 
Hazardous Polymerization: 
Will not occur. 
Incompatibilities: 
Strong oxidizing agents and strong acids. 
Conditions to Avoid: 
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Heat, flames, ignition sources and incompatibles.

11. Toxicological Information

Toxicological Data: 
Xylene: oral rat LD50: 4300 mg/kg; inhalation rat LC50: 5000 ppm/4H; skin rabbit LD50: > 1700 mg/kg;
Irritation eye rabbit: 87 mg mild (Std. Draize); irritation skin rabbit 500 mg/24 moderate (Std. Draize);
investigated as a tumorigen, mutagen, reproductive effector. 
Ethyl benzene: oral rat LD50: 3500 mg/kg; skin rabbit LD50: 17800 uL/kg; investigated as a tumorigen,
mutagen, reproductive effector. 
Reproductive Toxicity: 
May cause teratogenic effects. 

  --------\Cancer Lists\------------------------------------------------------
                                         ---NTP Carcinogen---
  Ingredient                             Known    Anticipated    IARC Category
  ------------------------------------   -----    -----------    -------------
  m-Xylene (108-38-3)                     No          No              3
  o-Xylene (95-47-6)                      No          No              3
  p-Xylene (106-42-3)                     No          No              3
  Ethyl Benzene (100-41-4)                No          No             2B

12. Ecological Information

Environmental Fate: 
Following data for xylene: When released into the soil, this material may evaporate to a moderate extent. When
released into the soil, this material is expected to leach into groundwater. When released into the soil, this
material may biodegrade to a moderate extent. When released into water, this material may evaporate to a
moderate extent. When released into water, this material may biodegrade to a moderate extent. When released
into the air, this material may be moderately degraded by reaction with photochemically produced hydroxyl
radicals. When released into the air, this material is expected to have a half-life of less than 1 day. This material
is not expected to significantly bioaccumulate. (mixed xylenes: octanol / water partition coefficient 3.1 - 3.2;
bioconcentration factor = 1.3, eels) 
Environmental Toxicity: 
For xylene: This material is expected to be slightly toxic to aquatic life. The LC50/96-hour values for fish are
between 10 and 100 mg/l.

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and sent to a RCRA
approved incinerator or disposed in a RCRA approved waste facility. Processing, use or contamination of this
product may change the waste management options. State and local disposal regulations may differ from federal
disposal regulations. Dispose of container and unused contents in accordance with federal, state and local
requirements.

14. Transport Information

Domestic (Land, D.O.T.) 
----------------------- 
Proper Shipping Name: RQ, XYLENES 
Hazard Class: 3 
UN/NA: UN1307 
Packing Group: III 
Information reported for product/size: 398LB 
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International (Water, I.M.O.) 
----------------------------- 
Proper Shipping Name: XYLENES 
Hazard Class: 3 
UN/NA: UN1307 
Packing Group: III 
Information reported for product/size: 398LB 

15. Regulatory Information
  --------\Chemical Inventory Status - Part 1\---------------------------------
  Ingredient                                       TSCA  EC   Japan  Australia
  -----------------------------------------------  ----  ---  -----  ---------
  m-Xylene (108-38-3)                               Yes  Yes   Yes      Yes                              
  o-Xylene (95-47-6)                                Yes  Yes   Yes      Yes                              
  p-Xylene (106-42-3)                               Yes  Yes   Yes      Yes                              
  Ethyl Benzene (100-41-4)                          Yes  Yes   Yes      Yes                              
 
  --------\Chemical Inventory Status - Part 2\---------------------------------
                                                          --Canada--
  Ingredient                                       Korea  DSL   NDSL  Phil.
  -----------------------------------------------  -----  ---   ----  -----
  m-Xylene (108-38-3)                               Yes   Yes   No     Yes
  o-Xylene (95-47-6)                                Yes   Yes   No     Yes
  p-Xylene (106-42-3)                               Yes   Yes   No     Yes
  Ethyl Benzene (100-41-4)                          Yes   Yes   No     Yes     
 
  --------\Federal, State & International Regulations - Part 1\----------------
                                             -SARA 302-    ------SARA 313------
  Ingredient                                 RQ    TPQ     List  Chemical Catg.
  -----------------------------------------  ---   -----   ----  --------------
  m-Xylene (108-38-3)                        No    No      Yes        No
  o-Xylene (95-47-6)                         No    No      Yes        No
  p-Xylene (106-42-3)                        No    No      Yes        No
  Ethyl Benzene (100-41-4)                   No    No      Yes        No
 
  --------\Federal, State & International Regulations - Part 2\----------------
                                                        -RCRA-    -TSCA-
  Ingredient                                 CERCLA     261.33     8(d) 
  -----------------------------------------  ------     ------    ------
  m-Xylene (108-38-3)                        1000       No         No                                    
  o-Xylene (95-47-6)                         1000       No         No                                    
  p-Xylene (106-42-3)                        100        No         Yes                                   
  Ethyl Benzene (100-41-4)                   1000       No         No   
 
 
Chemical Weapons Convention:  No     TSCA 12(b):  Yes    CDTA:  No
SARA 311/312:  Acute: Yes      Chronic: Yes  Fire: Yes Pressure: No
Reactivity: No          (Mixture / Liquid)

WARNING: 
THIS PRODUCT CONTAINS A CHEMICAL(S) KNOWN TO THE STATE OF CALIFORNIA TO CAUSE
CANCER. 

Australian Hazchem Code: 3[Y] 
Poison Schedule: None allocated. 
WHMIS: 
This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations (CPR)
and the MSDS contains all of the information required by the CPR. 

16. Other Information

NFPA Ratings: Health: 2 Flammability: 3 Reactivity: 0 
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Label Hazard Warning: 
DANGER! HARMFUL OR FATAL IF SWALLOWED. VAPOR HARMFUL. AFFECTS CENTRAL
NERVOUS SYSTEM. CAUSES SEVERE EYE IRRITATION. CAUSES IRRITATION TO SKIN AND
RESPIRATORY TRACT. MAY BE HARMFUL IF ABSORBED THROUGH SKIN. CHRONIC EXPOSURE
CAN CAUSE ADVERSE LIVER, KIDNEY, AND BLOOD EFFECTS. FLAMMABLE LIQUID AND
VAPOR. 
Label Precautions: 
Keep away from heat, sparks and flame.
Avoid contact with eyes, skin and clothing.
Keep container closed.
Use only with adequate ventilation.
Avoid breathing vapor.
Wash thoroughly after handling. 
Label First Aid: 
Aspiration hazard. If swallowed, vomiting may occur spontaneously, but DO NOT INDUCE. If vomiting
occurs, keep head below hips to prevent aspiration into lungs. Never give anything by mouth to an unconscious
person. Call a physician immediately. If inhaled, remove to fresh air. If not breathing, give artificial respiration.
If breathing is difficult, give oxygen. In case of contact, immediately flush eyes or skin with plenty of water for
at least 15 minutes while removing contaminated clothing and shoes. Wash clothing before reuse. In all cases
get medical attention immediately. 
Product Use: 
Laboratory Reagent. 
Revision Information: 
No Changes. 
Disclaimer: 
************************************************************************************************

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no
representation as to its comprehensiveness or accuracy. This document is intended only as a guide to the
appropriate precautionary handling of the material by a properly trained person using this product.
Individuals receiving the information must exercise their independent judgment in determining its
appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. MAKES NO
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING
WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN OR
THE PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR
RELIANCE UPON THIS INFORMATION. 
************************************************************************************************

Prepared by: Environmental Health & Safety
Phone Number: (314) 654-1600 (U.S.A.)
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Attachment IV – Heat Stress / Cold Stress

1.0 HEAT STRESS

Excessive exposure to a hot environment can bring about a variety of heat-induced disorders.
The four main types of heat stress related illnesses: heat rash, heat cramps, heat exhaustion,
and heat stroke, are discussed below.

1.1 Heat Rash

Heat rash also know as prickly heat, is likely to occur in hot, humid environments where
sweat is not readily removed from the surface of the skin by evaporation and the skin remains
wet most of the time. The sweat ducts become plugged, and a skin rash soon appears. When
the rash is extensive or when it is complicated by an infection, prickly heat can be very
uncomfortable and may reduce a worker's performance. The worker can prevent this
condition by resting in a cool place part of each day and by regularly bathing and drying the
skin.

1.2 Heat Cramps

Heat cramps are painful spasms of the muscles that occur among those who sweat profusely in
heat, drink large quantities of water, but do not adequately replace the body's salt loss. Drinking
large quantities of water tends to dilute the body's fluids, while the body continues to lose salt.
Shortly thereafter, the low salt level in the muscles causes painful cramps. The affected muscles
may be part of the arms, legs or abdomen, but tired muscles (those used to perform the work) are
usually the ones most susceptible to cramps. Cramps may occur during or after work hours and
may be relieved by taking salted liquids by mouth, such as the variety of sports drinks on the
market.
CAUTION SHOULD BE EXERCISED BY PEOPLE WITH HEART PROBLEMS OR
THOSE ON LOW SODIUM DIETS WHO WORK IN HOT ENVIRONMENTS. THESE
PEOPLE SHOULD CONSULT A PHYSICIAN ABOUT WHAT TO DO UNDER THESE
CONDITIONS.
1.3 Heat Exhaustion

Heat exhaustion includes several clinical disorders having symptoms that may resemble the early
symptoms of heat stroke. Heat exhaustion is caused by the loss of large amounts of fluid by
sweating, sometimes with excessive loss of salt. A worker suffering from this condition still
sweats but experiences extreme weakness or fatigue, giddiness, nausea, or headache. In more
serious cases, the victim may vomit or lose consciousness. The skin is clammy and moist, the
complexion is pale or flushed, and the body temperature is normal or only slightly elevated.

A summary of the key symptoms of heat exhaustion is as follows:

 Clammy skin
 Confusion
 Dizziness
 Fainting
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 Fatigue
 Heat Rash
 Light-headedness
 Nausea
 Profuse sweating
 Slurred Speech
 Weak Pulse

In most cases, treatment involves having the victim rest in a cool place and drink plenty of fluids.
Victims with mild cases of heat exhaustion usually recover spontaneously with this treatment.
Those with severe cases may require extended care for several days. There are no known
permanent effects.
AS WITH HEAT CRAMPS, CERTAIN PERSONS SHOULD CONSULT WITH THEIR
PHYSICIAN ABOUT WHAT TO DO UNDER THESE CONDITIONS.

1.4 Heat Stroke

This is the most serious of health problems associated with working in hot environments. It
occurs when the body's temperature regulatory system fails and sweating becomes inadequate.
The body's only effective means of removing excess heat is compromised with little warning to
the victim that a crisis stage has been reached.

A heat stroke victim's skin is hot, usually dry, red or spotted. Body temperature is usually 105oF
or higher, and the victim is mentally confused, delirious, perhaps in convulsions, or unconscious.
Unless the victim receives quick and appropriate treatment, death can occur.

A summary of the key symptoms of heatstroke is as follows:

 Confusion
 Convulsions
 Incoherent Speech
 Staggering Gait
 Unconsciousness
 Sweating stops
 Hot skin, high temperature (yet extremities may feel chilled)

Any person with signs or symptoms of heat stroke requires immediate hospitalization. However,
first aid should be immediately administered. This includes moving the victim to a cool area,
thoroughly soaking the clothing with water, and vigorously fanning the body to increase cooling.
Further treatment at a medical facility should include continuation of the cooling process and the
monitoring of complications that often accompany the heat stroke. Early recognition and
treatment of heat stroke are the only means of preventing permanent brain damage or death.
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1.5 Preparing for the Heat

Humans, to a large extent, are capable of adjusting to heat. This acclimation to heat, under
normal circumstances, usually takes about 5 to 7 days, during which time the body will undergo
a series of changes that will make continued exposure to heat more tolerable.

On the first day of exposure, body temperature, pulse rate, and general discomfort will be higher.
With each succeeding day of exposure, all of these responses will gradually decrease, while the
sweat rate will increase. When the body does become acclimated to the heat, the worker will
find it possible to perform work with less strain and distress.

A gradual exposure to heat gives the body time to become accustomed to higher temperatures,
such as those encountered in chemical protective clothing.

1.6 Protecting Against Heat Stress

There are several methods that can be used to reduce heat stress:

 Limit duration of work periods
 Use protective clothing with cooling devices
 Enforce the use of the "Buddy System"
 Consume electrolyte solutions prior to suiting up
 Monitor workers for pulse recovery rates, body fluid loss, body weight loss, and excess

fatigue
 Screen for heat stress susceptible candidates in your medical surveillance program
 Have all personnel know the signs and symptoms of heat stress
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2.0 COLD STRESS

Persons working outdoors in temperatures at or below freezing may be frostbitten. Extreme cold
for a short time may cause severe injury to the surface of the body, or result in profound
generalized cooling, causing death. Areas of the body that have high surface-area-to-volume
ratio such as fingers, toes, and ears, are the most susceptible. Two factors influence the
development of a cold injury, ambient temperature and the velocity of the wind. Wind chill is
used to describe the chilling effect of moving air in combination with low temperature. For
instance, 10 degrees Fahrenheit with a wind of 15 miles per hour (mph) is equivalent in chilling
effect to still air at minus 18 degrees Fahrenheit.

As a general rule, the greatest incremental increase in wind chill occurs when a wind of 5 mph
increases to 10 mph. Additionally, water conducts heat 240 times faster than air. Thus, the body
cools suddenly when chemical-protective equipment is removed if the clothing underneath is
perspiration soaked.

2.1 Frostbite

Local injury resulting from cold is included in the generic term frostbite. There are several
degrees of damage. Frostbite of the extremities can be categorized into:

 Frost Nip or Initial Frostbite: characterized by suddenly blanching or whitening of skin.
 Superficial Frostbite: skin has a waxy or white appearance and is firm to the touch, but tissue

beneath is resilient.
 Deep Frostbite: tissues are cold, pale, and solid; extremely serious injury.

2.2 Hypothermia

Systemic hypothermia is caused by exposure to freezing or rapidly dropping temperature. Its
symptoms are usually exhibited in five stages:

 Shivering
 Apathy, listlessness, sleepiness, and (sometimes rapid cooling of the body to less than 95F)
 Unconsciousness, glassy stage, slow pulse, and slow respiratory rate
 Freezing of the extremities
 Death

Thermal socks, long cotton or thermal underwear, hard hat liners and other cold weather gear can
aid in the prevention of hypothermia. Blankets and warm drinks (other than caffeinated coffee)
are also recommended.

Measures shall be taken to keep workers from getting wet, such as issuance of rain gear.
Workers whose cloths become wet shall be given the opportunity to dry off and change clothes.
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Attachment V - Construction Equipment Safety Rules

1.0 ELECTRICAL

1. Live electrical parts shall be guarded against accidental contact by cabinets,
enclosure, location, or guarding. Cabinet covers will be replaced.

2. Working and clear space around electric equipment and distribution boxes will be
kept clear and assessable.

3. Circuit breakers, switch boxes, etc. will be legibly marked to indicate their purpose.

4. All 120-volt, single-phase 15- and 20-ampere receptacle outlets on construction
sites, which are not a part of the permanent wiring of the building or structure and
which are in use by employees, shall have approved ground-fault circuit
interrupters for personnel protection. If the prime contractor has not provided this
protection with GFCI receptacles at the temporary service drop, employees will
ensure portable GFCI protection is provided. (Employers may wish to use assured
equipment grounding conductor program in lieu of this GFCI protection.) This
requirement is in addition to any other electrical equipment grounding requirement
or double insulated protection.

5. All extension cords will be three-wire (grounded) type and designed for hard or
extra hard usage (Type S, ST, SO, STO, or SJ, SJO, SJT, SJTO).

6. Ground prongs will not be removed.

7. Cords and strain relief devices/clamps will be in good condition.

8. All lamps for general illumination will have the bulbs protected against breakage.

9. Electrical cords will not suspend temporary lights unless cords and lights are
designed for such suspension. Flexible cords used for temporary and portable lights
will be designed for hard or extra hard usage.

10. Employees will not work in such close (able to contact) proximity to any part of an
electric power circuit unless the circuit is de-energized, grounded, or guarded by
insulation.

11. Equipment or circuits that are de-energized will be locked out and tagged out. The
tags will plainly identify the equipment or circuits being worked on.



2.0 COMPRESSED GAS CYLINDERS

1. All gas cylinders will have their contents clearly marked on the outside of each
cylinder.

2. Cylinders must be transported, stored, and secured in an upright position. They will
never be left laying on the ground or floor, nor used as rollers or supports.

3. Cylinder valves must be protected with caps and closed when not in use.

4. All leaking or defective cylinders must be removed from service promptly, tagged
as inoperable and placed in an open space removed from the work area.

5. Oxygen cylinders and fittings will be kept away from oil or grease.

6. When cylinders are hoisted, they will be secured in a cradle, sling-board, or pallet.
Valve protection caps will not be used for lifting cylinders from one vertical level
to another.

3.0 LADDERS

1. A competent person to identify any unsafe conditions will periodically inspect
ladders.

2. Those ladders with structural defects will be removed from service, and repaired or
replaced.

3. Straight ladders used on other than stable, level, and dry surfaces must be tied off,
held, or secured for stability.

4. Portable ladder side rails will extend at least three feet above the upper landing to
which the ladder is used to gain access.

5. The top or top step of a stepladder will not be used as a step.

4.0 AERIAL LIFTS

1. Aerial lifts include cherry pickers, extensible boom platforms, aerial ladders,
articulating boom platforms, vertical towers, and any combinations of the above.

2. Only authorized and trained persons will operate aerial lifts.

3. Lift controls will be tested each day before use.

4. Safety harness will be worn when elevated in the aerial lift.



5. Lanyards will be attached to the boom or basket.

6. Employees will not belt off to adjacent poles, structures, or equipment while
working from an aerial lift.

7. Employees will always stand firmly on the floor of the basket, and will not sit or
climb on the edge of the basket.

8. Planks, ladders, or other devices will not be used for work position or additional
working height.

9. Brakes will be set and outriggers will be used.

10. The aerial lift truck will not be moved with the boom elevated and employees in the
`basket, unless the equipment is specifically designed for such.

5.0 CRANES

1. A competent person prior to each use/during use to make sure it is in safe operating
condition will inspect all cranes. Also, a certification record of monthly inspections
to include date, inspector signature, and crane identifier will be maintained.

2. A thorough annual inspection of hoisting machinery will be made by a competent
person, or by a government or private agency, and records maintained.

3. Loads will never be swung over the heads of workers in the area.

4. Employees will never ride hooks, concrete buckets, or other material loads being
suspended or moved by cranes.

5. Hand signals to crane operators will be those prescribed by the applicable ANSI
standard to the type of crane in use.

6. Tag lines must be used to control loads and keep workers away.

7. Loads, booms, and rigging will be kept at least 10 feet from energized electrical
lines rated 50 KV or lower unless the lines are de-energized. For lines rated greater
that 50 KV follow OSHA Rules and Regulations, 1926.550(a)(15).

8. Cranes will always be operated on firm, level surfaces, or use mats/pads,
particularly for near-capacity lifts.

9. Accessible areas within the swing radius of the rear of the rotating superstructure of
the crane, either permanently or temporarily mounted, will be barricaded in such a
manner as to prevent employees from being struck or crushed by the crane.



10. If suspended personnel platforms are to be lifted with a crane, reference 1926.550(g)
for general and specific requirements.

11. Rigging equipment (chains, slings, wire rope, hooks, other attachments, etc.) will be
inspected prior to use on each shift to ensure it is safe. Defective rigging and
equipment will be removed from service.

12. Job or shop hooks or other makeshift fasteners using bolts, wire, etc. will not be
used.

13. Wire rope shall be taken out of service when one of the following conditions exist:

 In running ropes, 6 random distributed broken wires in one lay or 3 broken
wires in one strand or one lay.

 Wear of one-third the original diameter of outside individual wires.

 Kinking, crushing, bird caging, heat damage, or any other damage
resulting in distortion of the rope structure.

 In standing ropes, more than two broken wires in one lay in sections
beyond end connections, or more than one broken wire at an end
connection.

6.0 WELDING and BRAZING

1. Combustible material will be cleared from the area around cutting or welding
operations.

2. Welding helmets and goggles will be worn for eye protection and to prevent flash
burns.

3. Eye protection to guard against slag while chipping, grinding and dressing of welds
will be worn.

4. Only electrode holders specifically designed for arc welding will be used.

5. All parts subject to electrical current will be fully insulated against the maximum
voltage encountered to ground.

6. A ground return cable shall have a safe current carrying capacity equal to, or
exceeding, the specified maximum output capacity of the arc-welding unit that it
services.

7. Cables, leads, hoses, and connections will be placed so that there are no fire or
tripping hazards.



7.0 TOOLS

1. Take special precautions when using power tools.

2. Defective tools will be removed form service.

3. Electric power tools will be the grounded-type or double insulated.

4. Power tools will be turned off and motion stopped before setting tool down.

5. Tools will be disconnected from power source before changing drills, blades or bits,
or attempting repair or adjustment. Never leave a running tool unattended.

6. Power saws, table saws, and radial arm saws will have operational blade guards
installed and used.

7. Unsafe/defective hand tools will not be used. These include sprung jaws on
wrenches, mushroomed head of chisels/punches, and cracked/broken handles of
any tool.

8. Portable abrasive grinders will have guards installed covering the upper and back
portions of the abrasive wheel. Wheel speed ratings will never be less than the
grinder RPM speed.

9. Compressed air will not be used for cleaning purposes except when pressure is
reduced to less than 30 psi by regulating or use of a safety nozzle, and then only
with effective chip guarding and proper personal protective equipment.

10. Abrasive blasting nozzles will have a valve that must be held open manually.

11. Only trained employees will operate powder-actuated tools.

12. Any employee furnished tools of any nature must meet all OSHA and ANSI
requirements.

8.0 SAFETY RAILINGS AND OTHER FALL PROTECTION

1. All open sided floors and platforms six feet or more above adjacent floor/ground
level will be guarded by a standard railing (top and mid rail, toeboard if required).

2. A stairway or ladder will be provided at any point of access where there is a break
in elevation of 19 inches or more.

3. All stairways of four or more risers or greater than 30 inches high will be guarded
by a handrail or stair rails



4. When a floor hole or opening (greater than two inches in its least dimension) is
created during a work activity, through which a worker can fall, step into, or
material can fall through, a cover or a safety guardrail must be installed
immediately.

5. Safety nets will be provided when workplaces are more than 25 feet above the
ground, water, or other surfaces where the use of ladders, scaffolds, catch
platforms, temporary floors, safety lines, or safety belts, is impractical.

6. Safety harnesses, lanyards, lines, and lifelines may be used in lieu of other fall
protection systems to provide the required fall protection.

7. Adjustment of lanyards must provide for not more than a six-foot fall, and all tie off
points must be at least waist high.

8.1 Scaffolds

1. Scaffolds will be erected, moved, dismantled, or altered only under the supervision
of a competent person qualified in scaffold erection, moving, dismantling, or
alteration.

2. Standard guardrails (consisting of top-rail and mid-rail) will be installed on all open
sides and ends of scaffold platforms and/or work levels more than ten feet above
the ground, floor, or lower level.

3. Scaffolds four to ten feet in height with a minimum horizontal dimension in any
direction less than 45 inches will have standard railings installed on all open
sides/ends.

4. Platforms at all working levels will be fully planked. Planking will be laid tight with
no more than one inch space between them, overlap at least 12 inches, and extend
over end supports 6 - 12 inches.

5. The front edge of all platforms will be no more than 14 inches from the face of the
work, except plastering/lathing may be 18 inches.

6. Mobile scaffolds will be erected no more than a maximum height of four times their
minimum base dimension.

7. Scaffolds will not be overloaded beyond their design loadings.

8. Scaffold components should not be used as tie-off/anchor points for fall protection
devices.



9. Portable ladders, hook-on ladders, attachable ladders, integral prefabricated scaffold
frames, walkways, or direct access from another scaffold or structure will be used
for access when platforms are more than two feet above or below a point of access.

10. Cross braces will not be used as a mean of access to scaffolds.

11. Scaffolds will not be erected, used, dismantled, altered, or moved such that they or
any conductive material handled on them might come closer to exposed and
energized power lines than the following:

 Three feet from insulated lines of less than 300 volts;

 Ten feet plus for any other insulated or un-insulated lines.

8.2 Excavations and Trenches

1. Any excavation or trench five feet or more in depth will be provided cave-in
protection through shoring, sloping, benching, or the use of hydraulic shoring,
trench shields, or trench boxes.

2. Trenches less than five feet in depth and showing potential of cave-in will also be
provided cave-in protection. Specific requirements of each system are dependent
upon the soil classification as determined by a competent person.

3. A competent person will inspect each excavation/trench daily prior to start of work,
after every rainstorm or other hazard-increasing occurrence, and as needed
throughout the shift.

4. Means of egress will be provided in trenches four feet or more in depth so as to
require no more than 25 feet of lateral travel for each employee in the trench.

5. Spoil piles and other equipment will be kept at least two feet from the edge of the
trench or excavation.

9.0 MOTOR VEHICLES AND MECHANIZED EQUIPMENT

1. All vehicles and equipment will be checked at the beginning of each shift, and
during use, to make sure it is in safe operating condition.

2. All equipment left unattended at night adjacent to highways in normal use shall
have lights or reflectors, or barricades with lights or reflectors, to identify the
location of the equipment.

3. When equipment is stopped or parked, parking brakes shall be set. Equipment on
inclines shall have wheels chocked as well as having parking brakes set.



4. Operators shall not use earth-moving or compaction equipment having an
obstructed rear view unless vehicle has an audible reverse signal alarm, or is backed
only when observer says it is safe to do so.

5. All vehicles shall have in operable condition:

 Horn (bi-directional equipment)
 Seats, firmly secured, for the number of persons carried. Passengers

must ride in seats.
 Seat belts properly installed.
 Service, parking and emergency brake system.
 All vehicles with cabs will be equipped with windshields with safety

glass.
 All material handling equipment will equipped with rollover

protective structures.

10.0 MISCELLANEOUS

1. All protruding reinforcing steel, onto and into which employees could fall, shall be
guarded to eliminate the impalement hazard.

2. Enclosed chutes will be used when material, trash, and debris are dropped more
than 20 feet outside the exterior walls of a building. A substantial gate will be
provided near the discharge end of the chute, and guardrails at the chute openings
into which workers drop material.

3. Only trained employees will service large truck wheels. A cage or other restraining
device plus an airline assembly consisting of a clip-on chuck, gauge, and length of
hose will be used to inflate any large truck tires.

4. Only trained employees will operate forklifts and other industrial trucks.



 

 

 

 
ATTACHMENT VI 

  



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 Statistics, 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.
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