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1.0 INTRODUCTION 

t 

This document presents the Final Work Plan, for Contract Task Order-0084, Remedial 

Investigation/Feasibility Study (RKFS) for the Camp Allen Landfill Site (Areas A and B), 

Naval Base, Norfolk, Virginia. Baker Environmental, Inc. (Baker) is the prime contractor for 

the Comprehensive Long-Term Environmental Action Navy Program (Navy CLEAN) under 

which this CT0 is being performed. Figure l-1 presents a Base Location Map. 

This Plan has been prepared to document the scope and objectives of the RUFS activities. It 

serves as a tool for establishing site history, assigning responsibilities and identifying the 

proposed project schedule and investigation activities. 

1.1 Previous Investigations 

Previous investigations of hazardous waste sites at the Naval Base, Norfolk, Virginia have 

been conducted under an Initial Assessment Study, Confirmation Study, Site Suitability 

Assessment Study, and an Interim Report of the Installation Restoration (IR) Program. 

a 

In April 1982, an Initial Assessment Study (LAS) was conducted at the Sewell’s Point Naval 

Complex, Norfolk Naval Base, Norfolk, Virginia. The IAS identified 18 sites of concern with 

regard to potential contamination. The Camp Allen Landfill (Areas A and B) were included as 

potential areas of concern. Figure l-2 presents a Site Location Map. 

In 1983, a Site Suitability Assessment for a proposed Brig expansion project was conducted by 

Malcolm Pernie, Inc. A geophysical survey was performed at that time to determine the 

presence of buried metal objects beneath Area A. Additionally, groundwater monitoring wells 

and soil borings were installed in the vicinity of the Brig and gas monitoring stations were 

located to measure potential methane releases during construction.activities. 

CHBM Hill, Inc., conducted an Interim Remedial Investigation at the site (Area A and Area B) 

in 1990-1991. This investigation included residential well sampling, surface water and 

sediment sampling, monitoring well installation and groundwater sampling. Additionally, in- 

situ hydraulic conductivity tests were conducted in selectkd wells. 

As a result of the Super-fund Amendments and Reauthorization Act of October 1988 (SARA), 

the Navy has changed its program to follow rules, regulation, guidelines, and criteria 
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established by the Environmental Protection Agency (EPA) for the Superfund Program. 

Included will be a Technical Review Committee (TRC) meeting composed of representatives 

from EPA, State and local governments, and the local community. 

1.2 Description of the Current Studs 

The current study at the Camp Allen Landfill Site (Areas A and B) is intended to characterize 

environmental impacts resulting from past activities in these areas. The objectives of the 

RI/F’S are to: 

l Determine the nature and extent of contamination at Areas A and B 

l Identify possible migration pathways and resulting impacts on environmental and 

human populations 

l Assess risk to human health and the environment 

l Obtain data for the development of remedial action alternatives 

l Evaluate the proposed remedial alternatives on the basis of technical and practical 

applicability 

l Evaluate the alternatives in terms of health, welfare, and environmental impact 

1.3 Applicable and Relevant and Appropriate Requirements (ARARs) 
. 

SARA Section 121(d) requires the attainment (or justification of a waiver) of Federaland State 

Applicable or Relevant and Appropriate Requirements (ARARs) upon completion of a 

remedial action. State ARARs are to be met when the requirements promulgated are more 

stringent than Federal laws, and identified by the State. The 1990 National Contingency Plan 

(NCP) requires compliance with ARARs during remedial actions and at completion of the 

remediation, as well as compels attainment of ARARs during removal action whenever 

practicable. 

’ . 
Applicable requirements are defined as those I’... cleanup standards, standards of control, and 

other substantive environmental protection requirements, criteria, or limitations 
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promulgated under Federal or State law that specifically address a hazardous substance, 

pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site” 

(USEPA, 1988). Relevant and Appropriate Requirements are similarly defined; however, 

these standards are not applicable to a site (i.e., do not satisfy all the jurisdictional 

prerequisites of a requirement). Relevant and Appropriate Requirements ‘I... address 

problems or situations sufficiently similar to those encountered at the CERCLA site that their 

use is well suited to the particular site” (USEPA, 1988). ARARs must be attained for 

hazardous substances remaining on site at the completion of a remedial action. The 

determination of which requirements are appropriate and relevant is flexible. EPA and the 

State may look to the type of remedial actions contemplated, the hazardous substances 

present, the waste characteristics of the site, and other pertinent site-specific factors. A 

requirement must both be relevant and appropriate to the specific site to be an ARAR, but it is 
Y 

possible for only part of a requirement to be considered relevant and appropriate. 

ARARs are identified on a site-specific basis from three types of ARARs: chemical, location, 

and action-specific. Chemical-specific ARARs are usually health- or risk-based numerical 

values or methodologies which, when applied to site-specific conditions, result in the 

establishment of numerical values. These values and methodologies (i.e., promulgated 

standards and risk assessments) establish acceptable concentrations of a chemical 

contaminant that can be found in the environment. Location-specific ARARs are restrictions 

placed on the concentration of hazardous substances or the conduct of activities solely because 

the specific locations are of environmental importance (i.e., wetlands, floodplains, wilderness 

areas). Action-specific ARARs are usually technology- or activity-based requirements or 

limitations on actions taken with respect to hazardous wastes. These requirements are 

triggered by the particular remedial activities that are selected to accomplish a remedy (i.e., 

capping, excavation). 

Occasionally, ARARs are not sufficient to protect public health or the environment. When this 

occurs, non-promulgated standards, criteria, guidance and advisories must be evaluated along 

with the chosen ARARs to help provide protective target cleanup levels. These types of non- 

promulgated standards are referred to as To Be Considered (TBCs) and are not legally binding. 

The following is a list of the potential Federal ARARs which may be applied to the two Areas 

(A and B) at Camp Allen Landfill. The State ARARs will be identified as the project 0 
progresses. 
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1.3.1 Chemical-Specific ARARs 

l National Primary and Secondary Drinking Water Regulations (Safe Drinking Water 

Act) 

l Federal Ambient Water Quality Criteria (Clean Water Act) 

l Water Quality Standards of the Commonwealth of Virginia, VR-680-21-00 

l Virginia Air Pollution Control Regulations - VR-120-01 through 120-08 

l Other Federal Criteria, Advisories, Guidance and State Standards To Be Considered Y 

(i.e., Health Effects Assessments, Reference Doses, Cancer Slope Factors, Health 

Advisories) 

l RCRA MCL’s 40 CFR 264 (0 and (s) 

l National Ambient Air Quality Standards (Clean Air Act) 

1.3.2 Location-Specific ARARs 

a 

Endangered Species Act 

Wilderness Act 

Fish and Wildlife Coordination Act 

Wild and Scenic Rivers Act 

Scenic Rivers Act 

Rivers and Harbors Act 

Coastal Zone Management Act 

Clean Water Act, Section 404 (Wetlands) 

40 Code of Federal Regulations, Part 6, Appendix A (Floodplain Management and 

Protection of Wetlands) 

National Historic Preservation Act 

Archaeological and Historic Preservation Act 

VA Wetlands Act, Title 62.1 
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1.3.3 Action-Specific ARARs 

Action-specific ARARs are not usually identified until the Feasibility Study portion of the 

investigation when potential remedial technologies are screened. However, potential action- 

specific ARARs include: 

VA Solid Waste Regulations (VR-672-20-10) 

VA Hazardous Waste Management Regulations (VR-672-10-01) 

Air stripping 

Dike stabilization 

Discharge of treatment system effluent 

Discharge to Publicly Owned Treatment Works 

Dredging 

Discharge or dredge and fill material to waters of the U.S. or ocean waters 

Excavation 

Gas collection 

Groundwater diversion 

Land treatment 

Operation and maintenance 

Placement of wastes in land disposal unit 

Slurry wall 

Surface water control 

Treatment in a unit 

Underground injection of wastes and treated groundwater 

Waste pile 

The above list is not yet complete as the investigation has not yet begun. However, this list is 

sufficient to focus the implementation of the investigative efforts. Additional ARARs will be 

added as more information becomes available during the field activities. 

1.4 Document Organization and Presentation 

The activities proposed for the Camp Allen Landfill investigation (Areas A and B) are 

presented in this Work Plan. Section 2 presents information on the Background and Setting of 

the two areas to be studied. Section 3 discusses the Investigative Tasks to be performed at 

each area, while Section 4 presents information on the preparation of the Feasibility Study. 
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Section 5 discusses the project organization and Section 6 presents the project schedule. The 

references are presented in Section 7.0. 

Detailed procedures by which these tasks will be performed and the associated quality 

objectives are presented as required by applicable Federal regulatory guidelines. Attachment 

A contains the site specific Health and Safety Plan (HASP). The Sampling and Analysis Plan 

CUP) and the Quality Assurance Project Plan (QAPP) will be presented under separate cover. 

c 
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2.0 BACKGROUND AND SETTING 

0 

0 

0 

The Camp Allen Landfill Site includes a large area of approximately 45 acres, consisting of 

Area A (about 43 acres) and Area B (about 2 acres). Figure l-2 presents a Site Location Map. 

Operations at the Camp Allen Landfill (Area A) were conducted from the early 1940’s until 

about 1974 to dispose of a variety of materials. It is estimated that approximately 40,000 

pounds of metal plating sludges, 60,000 pounds of mechanical parts cleaning sludges, and 

400,000 pounds of paint stripping residues were disposed. Other materials disposed of at the 

site include incineration ash, fly and bottom ash from the Navy power plant, overage 

chemicals, spent chlorinated organic solvents, acids, caustics, paints, paint thinners, 

pesticides, asbestos, scrap metal and construction and demolition debris. 

In 1971, a fire in a salvage yard located between Landfill Areas A and B occurred where waste 

lubricating oils, organic solvents, paints, paint thinners, acids, caustics and pesticides were 

stored. It was reported that the burned material, smoldering residue from the fire and 

residual waste, which was not burned, were buried just east of the salvage yard in Area B. 

Many of these wastes were reportedly drummed or otherwise containerized. The trenches used 

for landfilling in Area B were reportedly about 150 feet long, six to eight feet deep and 10 feet 

wide. 

At present, the majority of Area A and all of Area B is capped with a grass cover to minimize 

surface erosion. Area A incorporates the Navy Brig facility in addition to a heliport built over 

a portion of the landfill. Both areas are adjacent to tidal drainage ditches which convey 

surface water runoff to Willoughby Bay via the developed channel of Boush Creek. 

The IAS identified a high potential for migration of contaminants from the landfill via the 

(surficial aquifer) to off-site areas via surface water drainage ditches which also accommodate 

shallow groundwater discharge. Migration of contaminants to the Yorktown Aquifer also was 

suggested since no evidence of a continuous aquitard (layer of*low permeability soils which 

retard vertical groundwater flow) was found underlying the area. A Confirmation Study was 

recommended because of the potential for contaminant migration. 

Malcolm Pirnie, Inc., conducted two separate investigations related to the Camp Allen 

Landfill Area between 1983 and 1987. The investigations included a Confirmation Study 
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(begun in 1983 and completed in 1987) and a Site suitability Assessment (SSA) for a proposed 

Brig facility expansion at the site (begun in 1983 and completed in 1984). 

Seven groundwater monitoring wells were installed prior to the Confirmation Study. 

Analytical results from the earlier study indicated occasional violations of State Water 

Control Board (SWCB) groundwater standards for chromium, zinc, silver, lead and phenols. 

These wells were constructed of galvanized steel and were not appropriate for additional 

sampling events required as part of the Confirmation Study. 

Six shallow (25feet deep) and one deep (approximately 90 feet deep) groundwater monitoring 

wells were installed as part of the Confirmation Study. The shallow monitoring wells (GW-1 

through GW-6) were installed near the Camp Allen Landfill. Monitoring Wells (GW-1, GW-2 
c 

and GW-3) are located in Area A. Monitoring Wells (GW-4, GW-5 and GW-6) are situated in 

Area B. The deep monitoring well was installed approximately one mile northwest of the site. 

Additionally, 11 shallow monitoring wells were installed in the southern portion of Area A as 

part of the SSA. 

Groundwater and surface water were sampled in four separate sampling events conducted 

during the Confirmation Study (December 1983, August 1984, April 1986, and June 1986). 

The evaluation of organic compounds analyzed indicated that monitoring wells GW-4 and 

B-20W contain concentrations of several organic compounds (vinyl chloride, methylene 

chloride, trichlorofluoromethane, l,l-DCA, Trans-1,2-DCE, 1,2-DCA, l,l,l-TCA, TCE, 

Benzene, Toluene, Ethylbenzene) which greatly exceeded the referenced criteria (EPA Water 

Quality Criteria Documents, November, 1980, EPA Maximum Contaminant Level Goals 

(MCLG’s, November, 1985, and State Water Control Board Water Quality Standards and 

Criteria, November, 1980). While the contaminant concentrations increased slightly from the 

first to second sampling event, concentrations appeared to decrease at both well locations in 

subsequent sampling events during the Confirmation Study. 

Inorganic constituents at Area A of Camp Allen Landfill indicate elevated concentrations of 

total cadmium, chromium, lead and zinc in many wells and surface water locations. 

In the fall and winter of 1990-1991 CHBM Hill conducted a Remedial Investigation (RI) at the 

Camp Allen Landfill. Investigation activities included: 
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l A soil gas survey in the vicinity of Area B 

l 

l The installation of nine shallow (25feet deep) monitoring wells and six deep (60-feet 

depth) monitoring wells at Area A 

l The installation of eight shallow (25feet deep) monitoring wells and three deep (60- 

feet depth) monitoring wells at Area B. 

l Groundwater was sampled from both new and selected existing wells. 

l 
l Surface water and sediment samples were collected and analyzed from adjacent 

drainage ditches at Area A and the pond at Area B. e 

0 

l 

l In-situ conductivity tests were conducted in ten wells at Area A and eight wells at 

Area B 

l Numerous residential wells (shallow - < 50 feet deep) in Glenwood Park were sampled 

for volatile organic compounds (VQCs) 

The results of the investigation conducted at Area A indicated that contamination from the 

landfill had not migrated within the shallow aquifer except at low concentrations in the 

northern portions of the site. Some organic solvent compounds were detected in the deep wells 

just west of Area A which are screened within the Yorktown Aquifer. Metals were present in 

the sediments in the drainage channel located just north of Area A. 

The results of the investigation conducted at Area B indicated that the contamination has 

migrated within the shallow aquifer beyond the boundary of the disposal area. VOCs (vinyl 

chloride and 1,2-dichloroethene) were present in shallow monitoring wells downgradient of 

the site. VOC contamination also was present in all three deep wells screened in the 

Yorktown Aquifer. Additionally, surface water and sediment collected at the adjacent pond 

were contaminated with low concentrations of VOCs. 
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Table 2-l contains a listing of existing monitoring wells at the Camp Allen Landfill Site. This 

table is organized such that existing shallow monitoring wells and deep monitoring wells that 

have been sampled during both the IAS and subsequent RI are broken down into the areas 

(Area A and Area B) in which they are located. Existing monitoring wells for Area A and Area 

B are shown on Figure 2-1. Surface water and sediment sample locations for RI activities at 

Area A and Area B are presented on Figure 2-2. 

e 

l 
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TABLE 2-1 

l 

l 

Deep(l) 

Area A Area B 

EXISTING MONITORING WELLS 
CAMP ALLEN LANDFILL 

A-MWlB 
A-MW4B 
A-MWGB 
A-MWSB 
A-MWlOB 
A-MWllB 

B-MWBB 
B-MWSB 
B-MWSB 

l 

Shallow(z) GW-1 GW-4 a 
GW-2 GW-5 
GW-3 BW-6 
B-1W 
B-15W 
B-17W 
B-20W 

0 

0 

l 

Shallow(l) A-MW4A 
A-MWS 
A-MWGA 
A-MW7 
A-MW8 
A-MWSA 
A-MWllA 
A-MW12 

B-MWl 
B-MWZA 
B-MWSA 
B-MW7 
B-MW8 
B-MW9 
B-MWlO 
B-MWll 

(1) CHBM Hill wells. 
(2) Malcolm Pirnie wells. 



l l l l l l l 
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3.0 INVESTIGATIVE TASKS 

l 

l 

The site investigation discussed below presents an overview of the various field activities to be 

conducted at the Camp Allen Landfill Site (Areas A and B). The specific details of these 

activities are provided in the Sampling and Analysis Plan (SAP) and Quality Assurance 

Project Plan (QAPP) to be submitted under separate cover. The field investigations proposed 

herein reflect the criteria to meet the RI/FS objectives identified in Section 1.2 of this Work 

Plan. 

Prior to field activities, procurement of services such as land surveying, drilling, Geoprobe, 

laboratory analysis, and data validation will be performed in accordance with the Navy 

CLEAN Contract Procurement Manual. 

3.1 Field Activities - Area A 

Field activities will include a geophysical survey, residential well sampling, surface 

water/sediment sampling, drilling and installation of groundwater monitoring wells with 

associated groundwater sampling, advancement of subsurface soil borings with associated 

subsurface soil sampling, ambientair sampling, slug tests, an aquifer test and land surveying. 

3.1.1 Geophysical Survey 

At the outset of the investigation for this site, a geophysical survey will be conducted in order 

to assist in defining a drainage channel thought to be present below the landfill. Various 

techniques will be utilized including electromagnetic, gamma and resistivity profding. 

In order to better define the location of a channel previously situated in the vicinity of Area A, 

the following geophysical survey tasks will be conducted: 

0 Three transects each of EM 31 and EM 34 data runs 

l Resistivity sounding (five sectors totaling not more than 2,000 L.F.) 

0 Six borehole gamma logs 

-In general, EM profiling and resistivity soundings will be performed at locations surrounding 

Area A in order to determine characteristics of the remnant drainage channel thought to be 

present below the landfill. EM profiling and resistivity sounding locations will complement 
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one another in order to correlate and confirm surface geophysical results. Additionally, 

gamma logging will be performed at six existing well locations (A-MlB, A-MW4B, A-MWGB, 

A-MWSB, A-MWllB, and B-1W). Five deep well locations are selected in order to maximize 

subsurface characterization. If either of the llO-foot deep wells (A-MWlC and/or A-MWSC) 

are completed at the time of gamma logging, these wells will be used during the geophysical 

investigation instead of AMWlB and/or AMWSB. Proposed geophysical investigation 

locations are shown on Figure 3-1. 

3.1.2 Residential Well Sampling 

Fifty-five (55) residential wells in the Glenwood Park area located west of the Area A landfill 

were sampled during the previous investigation (see Figure 3-2). Table 3-l con&ins street 

locations of residential wells shown on Figure 3-2. Approximately five residential wells 

remain to be sampled. Residential well sampling is anticipated to be conducted prior to 

mobilizing drilling rigs. Samples from residential wells will be analyzed for Target Compound 

List volatile organic compounds during this investigation. In accordance with the Scope of 

Work (SOW), LANTDIV/Activity personnel will make arrangements with residents in order 

to initiate sampling activities. 

3.1.3 Surface Water and Sediment Sampling 

Surface water and sediment will be sampled from the drainage channels in the vicinity of Area 

A. Sediment samples will be collected from 20 locations as presented in Figure 3-3. Samples 

will be collected from a depth of 0 to 0.5 feet at each location. Additionally, one sediment 

sample will be collected from a depth of 2 to 2.5 feet at six of the locations and analyzed for 

selected metals (arsenic, beryllium, cadmium, chromium, lead, mercury, selenium, silver, and 

vanadium). Surface water samples will be collected from eight locations (Figure 3-l) and will 

be analyzed for Target Compound List (TCL) and Target Analyte List (TAL) parameters, 

chloride, sulfate, and alkalinity. 

Surface water and sediment sample locations are based on the eight previous locations and 

analytical results of RI activities. Twelve (12) additional sediment samples have been located 

to provide detail regarding area1 extent of potential sediment contamination (Figure 3-3). 

Please note that, pending field verification, some proposed sampling locations may be modified 

to address other potential drainageways. 

3-2 



FIGURE 3-1 
EXISTING MONITORING WELL LOCATION 

- EM PROFILE PROPOSED GEOPHYSICAL INVESTIGATION 

GAMMA LOGGING LOCATION CAMP ALLEN LANDFILL AREAS A & B 

A RESISTIVITY SOUNDING NORFOLK NAVAL BASE 
NORFOLK, VIRGINIA 



vINl3tfl/2 ‘N70AtlON 
3SV’8 VAVN Y7OJltlON 

: 

I 

I 

I 

, 

, 

, 

, 

, 

I 

/ 

I 

, 

I . 

E t i 
, 

I 
/ 

I 
/ 

I 

/ 
I 

Jl3M lVllN3alS3~ 

lll.AUNVl N377V d&V’3 
SNOIlV’307 T-GM lVIlN3aJS38 

a3-lcHws A-EmOlA3~d 
z-7 Ilxn~l J 



l 

e 

TABLE 3-1 

RESIDENTIAL WELL SAMPLING LOCATIONS 

l 

d 

+ 

Residential 
Well Number 

Street Address Comments(l) 

RW-1 327 Forrest Avenue 

RW-2 3 14 Forrest Avenue 

RW-3 318 Forrest Avenue 

RW-4 317 Beechwood Avenue 

RW-5 425 Woodview Avenue 

RW-6 126 Forrest Avenue -7. 

RW-7 333 Forrest Avenue 

332 Rogers Avenue 

RW-16 

RW-17 

RW-18 

203 Woodview Avenue 

134 Woodview Avenue 

217 Beechwood Avenue 

RW-19 204 Rogers Avenue 
I 

(1) Pending LANTDIV/Activity coordination/direction, sampling times/locations will be 
verified. Note: Approximately five residential wells remain to be sampled. 
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Residential 
Vell Number 

RW-26 

RW-27 

RW-28 

RW-29 

RW-30 

RW-31 

RW-32 

RW-33 

RW-34 

RW-35 

RW-36 

RW-37 

RW-38 

RW-39 

RW-40 

RW-41 

RW-42 

RW-43 

RW-44 -. 

RW-45 

RW-46 

RW-47 

RW-48 

RW-49 

RW-50 

TABLE 3-1 (Continued) 

RESIDENTIAL WELL SAMPLING LOCATIONS 

Street Address 

218-A Glendale Avenue 

223 Glendale Avenue 

228 Glendale Avenue 

136 Greenbrier Avenue 

334 Beechwood Avenue 

212 Glendale Avenue 

420 Woodview Avenue 

343 Glendale Avenue 

3 13 Rogers Avenue 

411 Woodview Avenue 

500 Woodview Avenue 

533 Beechwood Avenue 

323 Rogers Avenue 

136 Rogers Avenue 

330 Glendale Avenue 

431 Glendale Avenue 

516 Woodview Avenue 

525 Beechwood Avenue 

503 Glendale Avenue 

405 Woodview Avenue 

411 ForrestAvenue 

325 Glendale Avenue 

Comments(l) 

P 

(1) Pending LANTDIV/Activity coordination/direction, sampling times/locations will be 
verified. Note: Approximately five residential wells remain to be sampled. 
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TABLE 3-1 (Continued) 

c RESIDENTIAL WELL SAMPLING LOCATIONS 

Street Address Comments(l) 

(1) Pending LANTDIV/Activity coordination/direction,. sampling times/locations&ill be 
verified. Note: Approximately five residential wells remain to be sampled. 

c 

0 . 
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3.1.4 Monitoring Well Installation 

c 

l 

Subsequent to the geophysical survey and residential well sampling, a series of monitoring 

wells will be drilled and installed to determine the extent of groundwater contamination at 

Area A as presented in Figure 3-4. The wells will be installed as follows: 

l Two llO-foot deep wells will be installed near A-MWSB and A-MWlB. These two 

wells will be constructed as Type III (refer to Section 5.0 in the Sampling and Analysis 

Plan) monitoring wells and will be set at 110 feet, but drilling is anticipated to reach 

about 150 feet depth to define the bottom elevation of the Yorktown aquifer. These two 

wells will be installed first. If contaminants exist at levels deeper than 65 feet, total 

depth of the seven 65foot deep wells to be drilled downgradient from thejandfill will 

be evaluated and modified, if necessary. 

0 Seven 65foot deep monitoring wells will be installed after receiving groundwater 

analytical results from the 110-foot deep wells, Two wells will be installed on-site near 

monitoring well locations A-MW8 and B-15W. The well at A-MW-8 will be 4-inches in 

diameter to facilitate conducting an aquifer test. Five wells will be installed 

downgradient of the landfill on the north/northwestern side of the drainage channel. 

One or two of these wells may be located off Naval Base, Norfolk property. 

l One 65foot deep piezometer will be installed near A-MW-8 for the aquifer test. 

B 

Proposed monitoring well locations are based on analytical results of previous investigations 

and at areas in need of further characterization. Wells located in the residential area will 

determine the presence or absence of potential contamination in the Yorktown aquifer and 

may provide valuable groundwater level response to proposed aquifer testing. 

3.1.5 Characterization of Contamination from B-20W Source 

b 
The extent of contamination at monitoring well B-20W will be characterized as follows: 

l One stainless-steel monitoring well will be installed adjacent to B-20W to the bottom 

of the surficial aquifer to evaluate the presence of Dense Nonaqueous Phase Liquids 

(DNAPLs) at this location. It is assumed drilling will be performed in elevated levels of 

personal protective equipment (Level C or Level B). 

D 
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l Eight soil borings will be drilled to a depth of 20 feet near this area in order to evaluate 

the extent of the contamination source in the soil (Level C or Level B) [See Figure 3-51. 

l Soil samples from the borings will be screened with an HNu photoionization detector 

and one soil sample from each boring will be submitted for analysis of TCL 

parameters. 

3.1.6 Geologic Borings 

Ten subsurface borings will be drilled in and around the landfill at Area A (see Figure 3-5) to 

better define the distribution of the clay layer beneath the surficial aquifer. Level B or Level C 

protection will be used during drilling operations. The clay layer is assumed t_o begin at a 

depth of approximately 30 feet and extend to a depth of about 60 feet. The borings will be 

advanced to an approximate depth of 40 feet (no more than two to four feet into the clay layer). 

Boring locations are based on boring logs from previous investigations and may be adjusted 

following preliminary geophysical investigation results. 

One sample of clay will be collected from five borings (selected in the field) and submitted to a 

laboratory for physical parameter testing to include: 

l Grainsize by sieve and hydrometer (D422) 

l Atterberg limits 

* Bulk density 

0 Moisture content (D2216) 

3.1.7 Groundwater Sampling/Sample Analysis 

Three separate groundwater sampling events will be conducted as part of the investigation. 

The results of the first round will be used to help determine if the extent of the contamination 

has been defined by the newly installed wells. 

Round 1 - Subsequent to well development of each of the seven newly installed 65-foot deep 

wells, groundwater will be collected and analyzed for chlorinated volatile organic compounds 

(VOCs) by EPA Method 601. This method utilizes a gas chromatograph (GC) to’screen for 

halogenated volatile organic compounds. Additionally, the two llO-foot deep monitoring wells 

will be sampled and analyzed for EPA Method 624. This method utilizes a gas 
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chromatograph/mass spectrometer (GCYMS) which analyzes a wide array of VOCs in water 

and has the capability of analyzing tentatively identified compounds (TICS). 

Wells will be developed and sampled not less than 24 hours after installation per LANTDIV 

direction. A local laboratory will be used to analyze the samples on a two to three day 

accelerated turn around basis. 

Round 2 - Seventeen (17) shallow wells (includes stainless steel well) and 15 deep wells will be 

purged, sampled, and submitted to the laboratory to be analyzed for the TCL and TAL 

compounds, chloride, sulfate, and alkalinity. Contract Laboratory Program protocols (Level D 

QA/QC) will be used during analysis. Sampling will occur after all wells have been installed 

and developed. 

Round 3 (Optional) - Fifteen deep wells will be purged and sampled no less than three months 

(90 days) after the second sampling event. These samples will be analyzed for the TCL volatile 

organic compounds only. It is assumed that the other compounds will not be detected in 

significant concentrations to require continued monitoring. If significant concentrations of 

other parameters are detected a modified analysis of groundwater may be required. Contract 

Laboratory Program protocols (Level D QA/QCl will be used during analysis. 

Static water level will be measured in all existing and newly installed wells during each 

sampling event. Measurements will be obtained from top of casing to determine groundwater 

elevation. Additionally, measurements will be obtained from staff gauges installed during the 

previous investigation. 

3.1.8 Air Sampling at Brig Facility (Optional) 

Air sampling activities will be conducted according to an Air Sampling Plan Addendum to be 

developed by Baker for the Navy. In general, 15 air samples will be collected in the vicinity of 

the Brig Facility at Area A and will be analyzed for TCL volatile organic compounds. 

Six samples will be collected inside the facility at a location nearest to monitoring well B-20W. 

Five samples will be collected outside the facility in the vicinity of monitoring well B-20W. 

Additionally, two background samples will be collected from inside the building and two 

background samples will be collected from outside the building at points farthest from well 

B-20W. It is anticipated that two eight-hour sampling periods will occur during this activity, 

0 3-13 



3.1.9 Slug Tests 

0 

l 

An in-situ hydraulic conductivity test (slug test) will be conducted on eight of the 11 newly 

installed wells (six 65-foot and two llO-foot deep) at Area A. The Pinch well, stainless steel 

and piezometer will not be included in this task. 

The hydraulic conductivity tests will be a standard variation of the falling-head or rising-head 

slug test. In this type of test, a solid slug of known dimensions is introduced below the water 

table or withdrawn quickly to induce a disturbance in the water column. Monitoring wells 

with measurable free-product will not be considered for the well-head tests. Water level data 

will be collected using In-Situ Environmental Data Loggers equipped wikh pressure 

transducers. All downhole equipment will be decontaminated using the same procedures as 

described in Section 2.10. 

Data generated from the hydraulic conductivity tests will be analyzed using the Geraghty and 

Miller aquifer test solver (AQTESOLV) program. This program uses the Bouwer and Rice 

(1967) method (for unconfined aquifers) for analysis of data. Data obtained from the hydraulic 

conductivity tests will provide estimates of hydraulic conductivity, transmissivity, and 

storativity. Estimated values for hydraulic conductivity will be associated with the probable 

thickness of the shallow saturated layer to approximate a value of transmissivity for the 

shallow zone. 

3.1.10 Aquifer Testing 

Aquifer characterization tests will be performed to evaluate the hydraulic characteristics of 

the Yorktown aquifer. Tests will include a step drawdown, a 24-hour drawdown anda 24-hour 

recovery. The four-inch Ty-pe III well (A-MW8B) will be used as the pumping well location and 

observation wells will be selected from surrounding monitoring wells and the nearby 

piezometer. Observation locations will be verified in the field. A maximum of eight locations 

will be observed using pressure transducers. Other locations may be manually monitored 

using water level indicators. 

The step drawdown test will be performed in order to establish the constant flow rate to be 

used during the 24-hour drawdown test. Based on hydrogeologic information of the area, the 

maximum flow rate is not anticipated to exceed 5-10 gallons per minute. All discharged 
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groundwater will be containerized for proper disposal. The drilling subcontractor will supply 

required tanker trucks for groundwater containment. An estimated 20,000 gallons of 

groundwater will be generated by aquifer testing. 

The drawdown test will be an aquifer test in which a constant discharge rate will be 

maintained for a 24-hour interval. Water level measurements via pressure transducers and 

water level indicators will be recorded at prescribed time intervals. Flow rates will be 

periodically recorded as well. 

At the conclusion of the drawdown phase of the testing, the pump will be shut down and water 

level recovery measurements will be recorded for a period of 24-hours or until water levels 

have reached & 10% initial water level elevations. 

3.1.11 Groundwater Modeling (Optional) 

USGS MODFLOW software will be used to simulate groundwater conditions at the site in the 

unconfined surficial aquifer and in the confined Yorktown aquifer. In general, the models will 

be used to help evaluates the effectiveness of potential remediation alternatives. The models 

will be established by defining appropriate groundwater boundary values, field determined 

aquifer conditions and other identifiable hydrogeologic features. The selection of the 

boundary surfaces and conditions will be the primary step in conceptualizing and developing 

models of the subject groundwater systems. 

3.1.12 Land Surveying 

Thirty-two monitoring wells at Area A will be surveyed for vertical control and horizontal 

control. Additionally, site structures (i.e., staffgauges) will be surveyed as required.- 

3.2 field Activities - Area B 

l 
Field activities at Area B will include a geophysical survey, surface water/sediment/surface 

soil sampling, an in-situ groundwater (Geoprobe) investigation, installation of groundwater 

monitoring wells with associated groundwater sampling, advancement of ten soil borings on 

the landfill with associated subsurface soil sampling, slug tests, and land surveying. 

3-15 



3.2.1 Surface Water/Sediment/Soil Sampling 

l 

Sediment samples will be collected from six locations at a depth of 0 to 0.5 feet. Additionally, 

one sediment sample will be obtained from a depth of 2 to 2.5 feet at two of the locations. 

Therefore, a total of eight sediment samples will be submitted for analysis of parameters from 

the TCL and TAL. Five locations will correspond to previous sampling locations. One location 

will be determined in the field. 

Surface water samples will be obtained from five locations and will be analyzed for TCL and 

TAL parameters. 

Near-surface soil samples will be collected from a depth of about two feet below gr_ound surface 

in the vicinity of the schoolyard adjacent to Area B. One composite sample will be generated 

from approximately five soil samples. A total of three composite samples will be submitted to 

the laboratory for analysis of TAL metals only. All analytical work under this task will be 

conducted using CLP protocols (Level D QA/QC). 

Figure 3-6 presents surface water/sediment sampling locations and surface soil sampling 

locations at Area B. 

3.2.2 In-situ Groundwater Sampling (Geoprobe) 

Prior to monitoring well installation east of Area B, groundwater samples will be collected 

from 25 locations (Figure 3-7) by driving a probe to a depth of approximately 15 feet(or to 

about five feet below the groundwater table as determined in the field). Samples will be 

screened in the field using a portable Gas Chromatograph (GC). Additionally, samples will be 

analyzed by a non-NEESA certified local laboratory using EPA Method 601. Based on 

elevated contaminant concentrations previously detected, groundwater samples will be 

analyzed for selected VOCs. Subsequent to sampling, the Geoprobe will be removed and the 

hole will be backfilled with a cementientonite grout to the ground surface. Monitoring well 

locations will be based on groundwater analysis results from the Geoprobe field program. 

l 
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3.2.3 Drilling and Monitoring Well Installation 

A series of monitoring wells will be installed to determine the extent of groundwater 

contamination. Shallow well locations will be determined during the site visit and by in-situ 

groundwater sampling (Geoprobe) results, The wells will be installed as follows: 

l Five 25-foot deep monitoring wells will be installed at locations determined by the 

results of the Geoprobe investigation (in-situ groundwater sampling). 

l Three 65-foot deep monitoring wells will be installed at near shallow monitoring wells, 

B-MW8, B-MW9 and B-MWll. 

Figure 3-7 presents Area B monitoring well locations/anticipated areas. It should be noted 

that shallow monitoring well locations are dependent upon Geoprobe investigation results. 

3.2.4 Characterize Source Contamination at Area B 

As part of the Source Characterization Task, a magnetometer or Ground Penetrating Radar 

(GPR) survey will be performed to determine if any drums or buried metal are present. 

Based on the results of the geophysical survey at Area B, the following activities will be 

performed: 

0 Ten borings will be drilled to a depth of approximately 10 feet. It is assumed drilling 

will be performed in elevated levels of personal protective equipment (Level C or Level 
. > ” 

B). 

l Soil samples will be screened for volatile organic vapors using an HNu photoionization 

detector (PID). 

l 
l One subsurface soil sample from each borehole will be submitted to the laboratory for 

chemical analysis. Analyses will include TCL and TAL parameters. 

l 
Figure 3-7 presents boring locations at Area B. 
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3.2.5 First Round Groundwater Sampling Event 

Subsequent to well development, three newly installed 65-foot deep wells will be sampled 

during this event, Samples will be analyzed for VOCs using EPA Method 601. This method 

utilizes a gas chromatograph (GC) to screen for halogenated VOCs. 

A local (non-NEESA certified) laboratory will be used to analyze the samples on a two to three 

day accelerated turn around basis. Per LANTDIV’s direction, wells will be developed and 

sampled not-less than 24 hours after installation. 

3.2.6 Groundwater Sampling - Round 2 and Round 3 

Round 2 - Sixteen shallow and six deep monitoring wells will be sampled and analyzed for the 

TCL and TAL compounds, chloride, sulfate, and alkalinity. Contract Laboratory Program 

protocols (Level D QA/QC) will be used during analysis. 

Round 3 (Optional) - Three existing deep wells, three newly installed deep wells, and five 

newly installed shallow wells will be sampled during this event. Samples will be analyzed for 

the TCL volatile organic compounds only. It is assumed that the other compounds will not be 

detected in significant concentrations to require continued monitoring. Contract Laboratory 

Program protocols (Level D QA/QC) will be used during analysis. 

Static water level will be measured in all existing and newly installed wells during each 

sampling event. Measurements will be obtained from top of casing to determine groundwater 

elevation. Additionally, measurements will be obtained from staff gauges installed during the 

previous investigation. 

3.2.7 Land Surveying 

Fourteen existing monitoring wells and eight newly installed monitoring wells will be 

surveyed for vertical control and horizontal control. Additionally, site structures (i.e., staff 

gauges) will be surveyed as required. 
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3.2.8 Slug Test 

An in-situ hydraulic conductivity test (slug test) will be performed on six of the eight newly 

installed monitoring wells at Area B. The six wells at Area B will be selected in the field. One 

rising head test and one falling head test will be conducted on each well (See Section 3.1.10). 

3.3 Samale Analvsis 

All identified samples will be analyzed following NEESA standard methods. The appropriate 

number of field QA/QC samples, including field blanks, rinsate blanks, and duplicates/ 

replicates will be analyzed in addition to laboratory QAJQC samples, including matrix spike 

and matrix spike duplicate samples. The Sampling and Analysis Plan details QAfQC 

sampling requirements. 

A subcontracted NEESA-certified laboratory will be used to perform the sample analysis. 

Baker personnel will be responsible to track analysis of the samples and obtain results from 

the laboratory. Three sampling events are anticipated for each area under investigation, with 

a minimum time of three months between the second and third event. Note that per 

LANTDIV’s SOW for surface water and groundwater samples will be analyzed for dissolved 

and total metals. Table 3-2 presents environmental and QAIQC samples for all phases of the 

subject investigation. The table is broken down by Area/Round and sampling media. 

3.4 Data Validation 

An independent data validation firm will be subcontracted to data validation. Samples 

collected during the field investigation will be analyzed using Level D quality control. Data 

review procedures specified by NEESA 20.2-047B will be followed to ensure that raw data are 

not altered and that an audit trail is developed for those data which require reduction. Specific 

QA/QC procedures will be presented in the QAP. Note that per LANTDIV’s SOW only 10 

percent of the analytical data generated from the field investigation will be validated by a data 

validation subcontractor. 

3.6 Data AssembWInterpretation (Optional) 

This task involves efforts related to the data once it is received by the laboratory and 

validated. Italso involves the evaluation of any field-generated data including: water level 
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TABLE 3-2 (Continued) 

QAlQC SAMPLE SUMMARY 

Area A 

Task Media 

No. of 
Environmental 

Samples 
Duplicate Replicate 
(Aqueous) (Solid) 

Matrix 
Spike/Matrix 

Spike Duplicate 
Equipment 

Rinsate Trip Blanks 
Field(T) 
Blanks 

Residential Wells 
Subsurface Sail 
SurfaceWater. 

Sediment: O-.5’ 
2-2.5 

Groundwater 
Round #l(4) 
Round #2 (6) 
Round #3 (5) 

TOTAL AREA A 

Aqueous 
Solid 

Aqueous 
Solid 

Aqueous 

5 1 2 
8 1 2 4 4 2 
8 1 2 1 4 2 lo, \ 

20 2 1 1 
6 1 1 1 2 

9 1 9 
32 4 4 6 18 2 
15 2 2 2 2 2 
103 9 4 12 15 39 10 

* Optional air samples at Brig- 15 samples to be determined. 
(1) Forty (40) samples at Area A and 27 samples at Area B for total metals analysis reflect the Mod. 2 scope of work. 
(2) Selected metals analysis will include: arsenic, beryllium, cadmium, chromium, lead, mercury, selenium, silver, and vanadium. 
(3) Residential wells (Area A) - Number of samples changed from 25 to 5 to reflect Mod. 2 scope of work. 
(4) Round 1 GW - Areas A & B - non-KEESA QA/QC 
(6) Analysis will be performed (in Rounds 2 and 3) under Level D QA/QC. 
(6) Area B - Round 3 samples changed from 22 to 11 to reflect Mod. 2 scope of work. 
(7) Two sources of water (potable and deionized) will be analyzed for each parameter/each round. 
(8) Metals only. 
(9) Surface soil replicate, rinsate and trip blanks at Area B are inchrded in sediment QNQC totals. 



measurements, in-situ permeability tests, test boring logs, and other field notes. Efforts under 

this task will include the tabulation of validated data and field data, generation of test boring 

logs and monitoring well construction logs, generation of geologic cross-section diagrams, and 

generation of other diagrams associated with field notes or data received from the laboratory 

(e.g., sampling location maps, isoconcentration maps). 

3.6 Baseline Risk Assessment (Optional) 

A Baseline Risk Assessment will be performed for all media at the Camp Allen Landfill (Areas 

A and B) using all available data collected prior to the Draft RI Report. The Baseline Risk 

Assessment shall evaluate the remedial alternatives at each of the areas. The Baseline Risk 

Assessment will conform toEPA’s “Risk Assessment Guidance for Superfund”, both Volume I - 

Human Health Evaluation Manual” and Volume II - Environmental Evaluation Manual” 

(March 1989 Interim Final or most recent version). The results of the human health risk 

assessment will be documented in the RI report. 

3.7 Remedial Investigation Report (Optional) 

This task is intended to cover all work efforts related to the preparation of the findings once 

the data have been evaluated. The task covers the preparation of a draft, revised draft, and 

final RI report. 

One RI report will be prepared and include a summary and interpretation of all data gathered, 

including applicable data from previous studies. The report will discuss the overall program 

and site history. Site specific sections will include site description, site maps showing sample 

locations and groundwater contours, a summary of the sampling plan for each site, analytical 

data in tabular form, and laboratory QA/QC data. 

3.8 Feasibilitv Studv (Optional) 

A Feasibility Study will be performed for both Camp Allen Landfill areas. The objective of the 

study is to select and describe a remedial action appropriate for mitigating confirmed 

environmental contamination. 

Meeting this objective will require the preparation of a Feasibility Study Report, which will 

provide necessary data, direction and documented supportive rationale to acquire regulatory 
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concurrence at~federal, state, and local levels with the recommended remedial alternatives. 

Refer to Section 4.0 Remedial Action Alternatives Development. 

3.9 Feasibilitv Studv Report (Optional) 

The task covers the preparation of a draft, and final FS report. This task involves reporting 

the findings of the Feasibility Study describing the screen control measures, development of 

detailed alternatives, evaluation of detailed alternatives, and description of selected 

alternatives. 

If appropriate, the content of the report will include an introduction, environmental setting, 

field program, discussion of the results and significant findings, alternative measures, and 

recommendations. Refer to Section 4.0 Remedial Action Alternatives Development. 

3.10 Meetings 

The BAKER Project Manager and Project Geologist/Field Coordinator shall attend three 

Activity meetings, including an initial meeting/site visit, three advisory panel meetings, and 

one TRC meeting as part of this CTO. 



4.0 REMEDIAL ACTION ALTERNATIVES DEVELOPMENT (Optional) 

a 

Consistent with the NCP and in accordance with SARA, the Feasibility Study (FS) will utilize 

the findings of the Remedial Investigation to develop and evaluate alternative remedial 

measures for the Camp Allen Landfill Site. The major tasks associated with conducting an FS 

which are outlined below include: (1) Development and Screening of Remedial Action 

Alternatives, (2) Detailed Analysis of Remedial Alternatives, and (3) Feasibility Study Report. 

4.1 Development and Screening of Remedial Action Alternatives (Optional) 

The overall objective of this task is to develop a set of remedial action alternatives that address 

contamination at a site. The set of alternatives will then undergo full detailed analysis. This 

task begins when there is sufficient data available to initiate the identification of potential 

remedial action technologies, and when target cleanup levels for the site remediation can be 

concluded f%om the risk assessment. This task involves six general steps: (1) the development 

of remedial action objectives; (2) development of general response actions for each medium of 

interest; (3) identification of volumes or areas of media which general response actions might 

be applied; (4) identification and screening of technologies applicable to each general response 

action; (5) identification and evaluation of technology process options to select a 

representative process for each technology type retained for consideration; and (6) assemble 

selected technologies into alternatives representing a range of treatment and containment 

combinations. As required by the NCP, a no action alternative will be carried through the 

entire FS process. 

Treatment alternatives may range from an alternative that, to the degree possible, would 

eliminate the need for long-term management (including monitoring) at the site, to 

alternatives that would primarily reduce toxicity, mobility, or volume. Containment 

alternatives may range from excavation and off-site disposal of contaminated media to in situ 

isolation of waste materials via installation of physical barriers. 

In order to reduce the number of alternatives evaluated in the detailed analysis, the set of 

potential alternatives will be subject to a preliminary screening to identify and distinguish 

differences among various alternatives and to evaluate each alternative with respect to their 

effectiveness, implementability, and cost. Individual remedial alternatives will be researched 

through available literature from similar remedial investigations, feasibility studies, and 

remedial action projects. Technologies which have proved cost-effective and implementable on 
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other similar projects, or those that have been demonstrated or appear to be reliable, will be 

retained for the detailed evaluation. Technologies determined to be too costly or too difficult to 

implement, and will not achieve the remediation goals within a reasonable time period, will be 

eliminated from further consideration. Only the alternatives judged as the best or the most 

promising on the basis of these evaluation factors will be retained for further consideration 

and analysis. 

For reporting and tracking purposes, this task is defined as complete when a final set of 

alternatives is chosen for detailed evaluation. 

4.2 Detailed Analysis of Remedial Alternatives (Optional) 

This task includes the detailed analysis of the remedial action alternatives brought through 

the screening discussed previously. The objective of this task is to provide sufficient 

information to compare alternatives and select an appropriate alternative for a site. This task 

involves the evaluation of the potential alternatives with respect to the nine criteria listed 

below: 

l Threshold Criteria: Overall protection of human health and the 
environment; Compliance with ARARs; 

l Primary Balancing Criteria: Long-term effectiveness and permanence; Reduction of 
toxicity, mobility, and volume; Short-term 
effectiveness; Implementability; Cost; 

l Modifying Criteria: State acceptance; Community acceptance. 

The results of this assessment will be used to compare the alternatives and identify the key 

tradeoffs among them. Therefore, this evaluation will provide the basis for identifying a 

preferred alternative and preparing the proposed plan. 

4.3 Feasibility Studs Report (Optional) 

l 

This task involves reporting the findings of the Feasibility Study. The task covers the 

preparation of a Draft, and Final FS report. The FS report w-ill include a summary of the 

screenings and evaluations conducted on the technologies and alternatives. The table of 

contents of the FS report may include but will not be limited to the following sections: 
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l Introduction (including purpose of the report and site background); 

a 
l Identification and Preliminary Screening of Technologies (including remedial action 

objectives, general response actions, identification of technologies, screening of 

technologies and process options); 

a 
l Development of Remedial Action Alternatives; 

l Detailed Analysis of Alternatives (including individual and comparative analysis); 

l Summary of Detailed Analysis; and 

l References and Appendices. 

A separate FS report will be prepared for Area A and Area B at the Camp Allen Landfill Site. 
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5.0 PROJECT MANAGEMENT 

a 

0 

Project Management involves such activities as daily technical support and oversight, budget 

and schedule review and tracking, preparation and review of invoices, personnel resources 

planning and allocation, and coordination with LANTDIV, the Activity, and subcontractors. 

Also included in this task are the costs for attendance by the BAKER Project Manager and 

Project Geologist/Field Coordinator for three Activity meetings, including an initial 

meeting/site visit, three advisory panel meetings, and one TRC meeting as part of this CTO. 

The Baker Activity Coordinator will have as primary responsibilities: 1) monitoring 

technical, cost and schedule performance, 2) orchestrating Baker’s overall &AS efforts -- audit, 

document reviews, cost/schedule reviews -- with the Program Manager, audit, and senior 

technical staff; and 3) maintaining close communication-with the LANTDIV EIC and Naval 

Base, Norfolk project officer. Project organization is shown on Figure 5.1. 

Due to the size and complexity of the field program, field coordination and site staging is a 

very important consideration. Field coordination will be primarily initiated at the central 

staging area located southeast of the salvage yard (Figures 3-1 through 3-7). Coordination of 

all drilling, sampling and surveying activities will initially be conducted at the staging area 

during the daily briefings. 

The staging area will cover approximately 5,000 square feet in order to accommodate the 

storage of drilling equipment, monitoring well equipment, health and safety equipment and 

supplies and all sampling equipment, materials and supplies. Additionally, Baker’s support 

trailer, portable lavoratory facilities, and drum storage will occupy this area. 

Prior to set up of the staging area, arrangements covering the identification of anelectrical 

source, water source, site security (i.e., temporary fencing), telephone service and site entrance 

must be established with LANTDIV and the Activity. 

l 
Items which LANTDIV and/or the Activity need to provide consist of clearance for off-site well 

locations, residential well sampling and schoolyard soil sampling authorization, and any other 

arrangements/approvals such as access to the Brig grounds, and the scheduling of any 

required meetings. 
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FIGURE 5-l 
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6.0 SCHEDULE 

0 

l 

l 

l 

a 

l 

l 

This project will be performed in accordance with the schedules and milestones presented in 

Figure 6-l. Figure 6-2 presents a breakdown of field activities during each lo-day work 

period. 
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FIGURE 6-1 

PROJECT SCHEDULE 

I 
Task Description 0 30 60 90 120 150 

Task 1 - Project Management 

Task 2 - Work Plan Development and 
Subcontract Procurement 

Task 3 - Field Investigation 



Task Description 

Residential Well Sampling 

Geophysical Survey 
(Area A and Area B) 

Surface Water/Sediment Sampling 
(Area A and Area B) 

Drilling (Rig 1 Area A) 

Geoprobe (Area B Only) 

APRIL 
27 

2 People/ 

10 Days 

2 People/ I 
4 Days 

2 People/ 
10 Days 
1 Person/ 
5 Days I 

Drilling Rig 1 (Area A) 

Drilling Rig 2 (Area A) 

Drilling Rig 3 (Area B) 

Drilling Rig 1 (Area A Finish) 

Drilling Rig 2 (Area A Level B) 

Drilling Rig 3 
(Area B Finish) 

(Area B Level B) 

1 Drilling Rig 1 (Area A Level B) 11 

Groundwater Sampling Round 2 
(Area A and Area B) /I 

‘Aquifer Test 

Slug Test 

Land Survey 

Air Sampling (Optional) 

Demobilization 

NOTES: 

-7 4 People/ 
10 Days 

** 

I 

* Includes the appropriate number of people 
required for the level of effort and protection 
per drilling rig. 

** Aquifer Test, Slug Test, Land Survey and Demobilization- 
same group of people to perform each activity. 
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1.0 INTRODUCTION 

0 

1.1 Background 

Baker Environmental, Inc., (Baker) will perform a Remedial Investigation/Feasibility Study 

(RIDS) for the Camp Allen Landfill Site (Areas A and B), Norfolk Naval Base, Norfolk, 

Virginia (See Figure 1). Operations at the Camp Allen Landfill (Area A) were conducted from 

the early 1940s until about 1974 to dispose of a variety of materials. It is estimated that 

approximately 40,000 pounds of metal plating sludges, 60,000 pounds of parts cleaning 

sludges, and 400,000 pounds of paint stripping residues were disposed. Other materials 

disposed of at the site include incineration ash, fly and bottom ash from the Navy power plant, 

overage chemicals, chlorinated organic solvents, acids, caustics, paints, paint thinners, 

pesticides, asbestos, scrap metal and construction and demolition debris. 

In 1971, a fire in a salvage yard located between landfill Areas A and B occurred where waste 

lubricating oils, organic solvents, paints, paint thinners, acids, caustics, and pesticides were 

stored. It was reported that the burned material, smoldering residue from the fire and 

residual waste, which was not burned, were buried just east of the salvage yard in Area B. 

Some of these materials were reportedly drummed or containerized. The trenches used for 

landfilling in Area B are reportedly about 150 feet-long, six to~eight feet deep and 10 feet wide. 

At present, the majority of Area A and all of Area B is capped with a grass cover to minimize 

surface erosion. Area A incorporates the Navy Brig facility in addition to a heliport built over 

a portion of the landfill. Area B is located between a salvage yard and the Camp Allen 

Elementary School. Both areas are adjacent to tidal drainage ditches which convey runoff to 

Willoughby Bay via Boush Creek. 

1.2 Policy 

D 

B 

It is the policy of Baker that all on-site hazardous waste management activities be performed 

in conformance with a Site-Specific Health and Safety Plan (HASP). The HASP applies to 

activities performed by Baker and Subcontractor personnel. It is the responsibility of the 

Subcontractor to provide his/her own PPE that meets or exceeds the level of protection as 

outlined in this HASP. Additionally, Subcontractor personnel are responsible for complying 

with the surveillance and training requirements as outlined in sections 1.3 and 1.4, 
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SOURCE: ADC OF ALEXANDRIA, INC., 1990 1 inch = 2000ft. 

FIGURE 1 
SITE LOCATION MAP 

CAMP ALLEN LANDFILL 
AREAS A and B 

Baker Envkomnmtalk 

NORFOLK NAVAL BASE 
NORFOLK, VIRGINIA 
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l 

respectively. The SHSO will audit subcontractor records to verify compliance with 

surveillance and training requirements. 

The Site Health and Safety Officer (SHSO) or qualified designee will be responsible for 

continually evaluating safety at the site and ensuring adherence to the HASP. The SHSO or 

designee, in addition to the Site Manager, is directly responsible for safety issues relevant to 

the site, and the SHSO has the immediate authority to modify the existing HASP as site 

conditions warrant. Modifications are to be documented and changes made to the HASP after 

review with the Project Manager and the Navy’s Engineer-in-Charge (EIC). The SHSO, or 

designee, will be responsible for the preparation of a daily report which includes all relevant 

health and safety events; recordkeeping of all personnel and site monitoring information; 

accident investigation and reporting; daily safety talks and inspections; and any other 

relevant health and safety issues. The HASP may be modified/updated with the approval of 

the Project Health and Safety Officer (PHSO) and Project Manager. Proper notification will be 

given to the Navy EIC when such changes to the plan are implemented. 

1.3 Medical Surveillance Reauirements 

An essential requirement of the Site-Specific HASP is to provide that project personnel, who 

may be exposed to materials having potentially adverse and deleterious health effects, will be 

medically certified and adequately trained prior to entry onto the site. Baker’s corporate 

medical surveillance program has been developed to establish a medical baseline and to 

monitor for symptoms of overexposure for individuals who participate in Preliminary 

Assessments, Site Inspections, Remedial Investigations, Feasibility Studies, and construction- 

phase services at sites covered by the Department of Labor, Occupational Safety and Health 

Administration (OSHA), Hazardous Waste Operations and Emergency Response Standard, 

29CFR 1910.120. Additionally, the program is intended to determine the individual‘s 

capability for performing on-site work, including wearing respiratory protective equipment. 

All individuals engaged in site activities covered by the 1910.120 standard receive a physical 

examination by a licensed physician who is provided information on the individuals site 

activities, and exposure or anticipated exposure levels. A complete medical exam is given 

which includes parameters such as height, weight, vision, temperature, and blood pressure, 

including a complete review of occupational and medical histories. Other information 

obtained to satisfy the protocols for OSHA Standard 1910.120 include chest x-rays, 

electrocardiogram, pulmonary function test, urinalysis, and blood tests. Attachment A 
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describes the medical surveillance testing parameters performed annually on Baker 

employees. 

Subcontractor personnel are required, at a minimum, to meet the medical monitoring 

requirements previously discussed in this section. 

1.4 Training Requirements 

Baker assures that all personnel who work on site will be initially trained at a health and 

safety training course, meeting the requirements outlined in 29CFR 1910.120. These 

requirements state: ‘General site workers (such as equipment operators, general laborers and 

supervisory personnel) engaged in hazardous substance removal or other activities which 

expose or potentially expose workers to hazardous substances and health hazards shall receive 

a minimum of 40 hours of instruction off the site, and a minimum of three days actual field 

experience under the direct supervision of a trained, experienced supervisor.” These are 

generally 6-day (40-hour) courses. Key points of the 40-hour training include field 

demonstrations, respiratory fit testing and training, risk assessment, toxicology, chemical 

reactivity, use of monitoring equipment, downrange work procedures, site safety procedures, 

levels of protection, protective clothing, decontamination, and practical field exercises (which 

include donning, doffing, and working in personal protective ensembles for personal protection 

Levels A, B, and Cl. 

In addition to the initial 40-hour training program, OSHA requires general site workers to 

receive an annual &hour refresher training course on the items specified by the 1910.120 

standard. The general purpose of the 8-hour refresher is to ensure that personnel retain the 

knowledge necessary to be adequately protected, and stay current with proper site health and 

safety procedures. 

OSHA also requires that personnel involved with on-site management and supervisors 

directly responsible for, or who supervise employees engaged in hazardous waste operations, 

shall receive (in addition to 40 hours initial training and three days of supervised field 

experience) at least eight additional hours of specialized training at the time of job assignment 

on such topics as, but not limited to, the employer’s safety and health program and the 

associated employee training program, personal protective equipment program, spill 

containment program, and health hazard monitoring procedures and techniques. The 8-hour 

supervisory training is required to ensure that supervisors have the knowledge necessary to 
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understand and use the various Health and Safety Programs, and to implement the elements 

of the HASP. Attachment B provides the appropriate “OSHA” Health and Safety Training 

History for Baker Project Personnel, Training records for Subcontractor personnel will be 

accumulated prior to site startup and maintained at the on-site command post. 

1.5 Pre-Entry Requirements 

During the initiation of site activities (site set-up), the SHSO will perform a reconnaissance of 

the on-site and off-site sampling areas, after which the SHSO will call a meeting with Baker 

on-site personnel and the subcontractor’s personnel. Site-specific safety and health hazards, 

data obtained from the site reconnaissance, provisions outlined in this HASP, and appropriate 

safety and health related procedures/protocols will be reviewed by the SHSO. Prior to each 

phase of site operation (new sampling task), the SHSO will brief the appropriate site workers 

on the health and safety hazards and protection strategies. The SHSO will be available to 

address potential emergencies, unforeseen circumstances, and implement appropriate changes 

to the HASP. 

All Baker employees and subcontractor personnel will be responsible for familiarity with the 

requirements and provisions of the HASP including modifications. Any and all modifications 

will be clearly posted to alert all site personnel in addition to notification via daily briefings. 

Baker believes that the development of a HASP is necessary to ensure adequate protection for 

on-site personnel. The following HASP has been based on an outline developed by the 

U.S. Coast Guard for responding to hazardous chemical releases (U.S.C.G. Pollution Response 

COMDTINST-ML6456-30) and by NIOSH, OSHA, USCG, and EPA’s recommended health 

and safety procedures (Occupational Safety and Health Guidance Manual for Hazardous 

Waste Site Activities). This plan, at a minimum, meets the requirements under OSHA 

Standard 29 CFR 1910.120 (Hazardous Waste Operations and Emergency Response). This 

plan has been designed as a Site-Specific HASP for the Camp Allen Landfill Site (Areas A and 

B), Norfolk Naval Base, Norfolk, Virginia. 
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2.0 SITE ORGANIZATION 

2.1 Proiect Personnel 

0 

l 

The following personnel are designated to carry out the stated job functions for both on- and 

off-site activities. (Note: One person may carry out more than one job function.) 

PROJECT MANAGER Mr. Thomas Artman 

PROJECT HEALTH AND SAFETY OFFICER Ms. Barbara Cummings 

SITE MANAGER Ms. Jeri TrageserMr. Thomas Artman 

SITE HEALTH AND SAFETY OFFICER Ms. Barbara CumminasNr. Peter Mondav 

FIELD TEAM LEADER Ms. Jeri Trageser 

FIELD TEAM MEMBERS 

Mr. Richard Dabal Mr. John Nist Mr. Donald Shields 

Ms. Melissa Davidson Mr. Peter Mondav Mr. John Zimmerman 

Mr. Mark Kimes Mr. Richard Aschenbrenner Ms. Kimberlv Harriz 

NAVFACENGCOM REPRESENTATIVES 

Mr. Kenneth Walker, EIC (804) 445-4385 

ACTIVITY/BASE REPRESENTATIVES 

Ms. Chervl Barnett, Activity Coordinator 

Ms. Sharon Waligora, Alternate Activitv Coordinator 

Mr. Lamb, Brig Programs Officer 

Mr. William Whitmire, Hazardous Waste Dispatcher 

Ms. Merrill Ashcraft, Navy On-Scene Coordinator 

(804) 444-3009 

(804) 445-6911 

(804) 4445601 

(804) 444-7528 

($04) 445-8851 

CONTRACTOR(S) 

Driller: 

Surveyor: 

Geophysics: 

Geoprobe: 

Hardin Huber. Inc. 

Miller-Stevenson & Associates, P.C. 

Weston Geophvsical, Inc. 

Burlington Environmental, Inc. 



l 

0 

0 

l 

l 

D 

2.2 Site Work Plans/Personnel 

Work Plans detailing the tasks to be performed at each site can be found immediately attached 

to the HASP. The name and corresponding function of personnel to be present on site can be 

found in the table below. 

Work party teams consisting of 2-4 persons will perform the following functions: 

Ms. Jeri TrageseriMr. Thomas Artman 

Ms. Barbara Cummings/Peter Monday 

Ms. Jeri Trageser 

Mr. Donald Shields 
Mr. John Zimmerman 
Mr. Richard Aschenbrenner 
Mr. John Nist 
Ms. Kimberly Harriz 

Ms. Melissa Davidson 
Mr. Peter ‘Monday 
Mr. Richard Dabal 
Mr. Mark Kimes 

Mr. Mike Nutting 

Mr. Mark Blackev 

Function 

Site Manager 

Site Health and Safety Officer (SHSO) 

Field Team Leader/Project Geologist 

Site Geologist 

Environmental Scientist 

Drilling Contractor Personnel 

Geophysics Contractor Personnel 

Land Survey Contractor Personnel 

Geoprobe Contractor Personnel 

*Note: At the time of the HASP Publication, specific site personnel and contractors had 
not been fully determined. Personnel identified are subject to change. 

All personnel arriving or departing the site will be documented in the field log. All 

activities on site must be cleared through the Site Manager. 
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3.0 SITE DESCRIPTION S.O.# 19084-40-SRN 

Submittal Date: April 23. 1992 Location: Camp Allen, Norfolk, Virginia 

Area affected: 

l Area A - A forty-three acre landfill site used for disposal of an estimated 40,000 pounds 

of metal plating sludges, 60,000 pounds of parts cleaning sludges, and 400,000 pounds 
of paint stripping residues; incineration ash, fly and bottom ash from the Navy power 
plant, overage chemicals, chlorinated organic solvents, acids, caustics, paints, paint 

thinners, pesticides, asbestos, scrap metal and construction and demolition debris. 

l Area B - A two acre landfill site used for disposal of burned material, smoldering 
residue and residual waste, which was not burned, due to a fire in a salvage yard 
located between landfill Areas A and B where waste lubricating oils, organic solvents, 

paints, paint thinners, acids, caustics, and pesticides were stored. The trenches used 

for landfilling in Area B are reportedly about 150 feet long, six to eight feet deep and 
ten feet wide. 

Surrounding population: 

* Area A - The Base Brig Facility and heliport are located within the 43-acre site which 

is adjacent to tidal drainage ditches conveying stormwater runoff to the Elizabeth 
River. Glenwood Park, a residential community, is situated west of Area A. 

l Area B - Within close proximity to various facilities including a salvage yard located 
immediately to the west, a barracks facility, park, and the Camp Allen Elementary 
School located just east/southeast of Area B. 

Topography: 

0 Relatively level terrain with drainage ditches surrounding the property. 

Anticipated weather conditions: 

l Mild to warm, temperatures ranging from 50 to 75°F. 

Additional information: 

l 

l 

l An Air Monitoring Program will be performed after completion of field activities to 

characterize the presence or absence of volatile constituents in and around the Brig 
Facility. An addendum to this HASP may be prepared at a later date if the scope of 

these activities require additional HASP considerations. 
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4.0 SITE ENTRY OBJECTIVES 

The objective of the initial entry into Areas A and B is to characterize the degree, type, and 

extent (vertical and areal) of soil, sediment, surface water, and groundwater contamination. A 

listing of the tasks to be performed is provided in Section 8.1 with detailed, task-specific 

information provided in the Work Plan. 
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5.0 SITE CONTROL 

5.1 General Requirements 

The Site Manager is designated to coordinate access control and security on site. Perimeters 

for Areas A and B will be established according to the site boundary procedures identified in 

Section 5.3, local conditions, and Navy Activity requirements. Unauthorized personnel are 

not permitted within these areas. 

5.2 Site Conditions 

l The prevailing wind conditions are from the west-southwest, although easterly coastal 

winds are common. 

0 The on-site Command Post has been established at the Baker Site Trailer. This 
location will be in the support zone and oriented upwind from the Exclusion Zone 

(Work Zone). 

5.3 Work Zones 

Work zones shall be established utilizing control boundaries between the Exclusion Zone, the 

Contamination Reduction Zone (CRZ), and the Support Zone. These boundaries shall be 

defined as follows: 

0 Exclusion Zone (Work Zone) - A radius of at least 25 feet (barring obstructions) from 
Site Investigative Activities. 

0 Hotline - The boundary between the Exclusion Zone and CRZ.* 

e CRZ* - The area between the Exclusion Zone and the Support Zone (located upwind of 
the Site Investigative Activities). 

l Contamination Control Line - The boundary between the CRZ and the Support Zone. 

0 Support Zone - The outermost area next to the CRZ and upwind of the Site 
Investigative Activities. 

* Note: A CRZ is required for activities in Level D + protection and higher protection 
levels. 
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Refer to Figure 2 for a “Typical Contamination Reduction Zone Layout.” 

These boundaries will be demarcated using: 

l Colored Boundary Tape or Cones for the Hotline. 

l Colored Boundary Tape or Cones for the Decontamination Corridor of the CRZ. 

l Colored Boundary Tape for the Contamination Control Line including posted signs 

andfor barricades indicating “Work Area” or “Authorized Personnel Only”. 

As site investigation locations vary throughout the project, adjustments will be made 

accordingly. 

5.4 Sanitation/Site Precautions 

Provisions for sanitation and other precautions to be followed on site can be found in 

Attachment D - Baker Safety SOPS. Responsibility for compliance with these provisions lies 

with the Site Manager and/or SHSO. 
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6.0 HAZARD EVALUATION 

6.1 Preliminary Evaluation 

Research into the history of the site under investigation indicates potential site hazards. A 

summary of the potential chemical, physical, and radiological hazards at this site can be found 

in Sections 6.2,6.3, and 6.4, respectively. 

6.2 Chemical Hazard Analvsis 

6.2.1 Routes of Entry 

Potential routes of entry include inhalation, ingestion (via hand to mouth contact), dermal 

absorption, and skin or eye contact from: 

* Contaminated groundwater, surface water and sediments. (Refer to Tables 1 and 2 in 
Section 6.2). 

l Potentially contaminated soil. 

Potential Hazards associated with exposure to radiation (alpha particles via inhalation or 

ingestion, beta particles via inhalation or penetration, and gamma rays via penetration). 

Note: There is no record of radioactive materials being disposed within either of these sites, 
however, a survey meter will be employed to screen for this potential as a standard 
operating procedure. 

6.2.2 Chemical/Physical Properties 

Only the chemical/physical properties of analytes previously detected via sampling during 

preliminary investigations at the Camp Allen Landfll Site, meeting the criteria outlined 

below, are identified and further evaluated in Tables 1 and 2, and Section 7.5.4. Additional 

concerns are identified in Section 6.3.4. 

Criteria: 

0 An analyte regulated by OSHA, or for which exposure guidelines have been published 

by the ACGIH, NIOSH, or other recognized sources. 
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TABLE 1 

TOXICOLOGICAL PROPERTIES OF CHEMICALS/SUBSTANCES DETECTED AT THE CAMP ALLEN LANDFILL SITES 

Chemical/Substance 

Arsenic 
(inorganic compounds) 

Barium 
(soluble compounds) 

Benzene 

Beryllium 

Cadmium 
(as cadmium dust) 

Chromium [as chromium 
(II and III) compounds] 

Copper 

Cyanide 

l,l-Dichloroethane 

1,2-Dichloroethane 
(ethylene dichloride) 

I 0 I 5.73 I NA GW and SED 0.01 mg/ms 100 mg/m3 
(CA) 

SED 0.5 mg/m3 1100 mg/m3 low 3.24 to 3.86 NA 

GW 
I 

1 mm 3000 ppm 75 mm 0.88 9.24 eV 
(CA) 

SED 0.002 mg/ms 10 mg/ma 0 1.85 NA 
(CA) 

:W, SED and 0.2 mg/ms 50 mg/m3 Omm 8.65 @ 77°F NA 
SW (CA) 

SW, SED and 
I 

0.5 mg/m3 
I 

NA 
I 

NA 
I 

NA 
I 

NA 
SW 

GW and SW 

I 

1 mg/ms 

I 

NA 

I 

0 

I 

8.94 I NA 

GW and SW 

I 

5 mg/ms 

I 

50 mg/ms 

I 

0 

I 

1.55 to 1.60 

I 

NA 

GW I 100 ppm I 4000 ppm I 230 mm I 1.18 I 11.06eV 
@ 77°F 

SW and SED I 1 mm I 1000 ppm I 64 mm I 1.24 I 11.05 eV 
(CA) 

Routes of Exposure 

Inhalation, skin absorption, 
skin/eye contact, ingestion 

Inhalation, ingestion, 
skin/eye contact 

Inhalation, skin absorption, 
ingestion, skin/eye contact 

Inhalation 

Inhalation 

Ingestion, skin/eye contact 

Inhalation, ingestion, 
skin/eye contact 

Inhalation, skin absorption, 
ingestion, skin/eye contact 

Inhalation, ingestion, 
skin/eye contact 

Inhalation, ingestion, skin 
absorption, skin/eye contact 

(a) EL - Exposure Limit = A time-weighted average concentration for a normal eight-hour work day and 40-hour work week, to which nearly all workers 
may be repeatedly exposed, da after day, without adverse effect. The EL represents published Exposure Levels according to the following hierarchial 

(h) 
order: (1) OSHA PELs; (2) NI&H RELs (3) ACGIH TLVs; and, (4) other recognized sources. 
IDLH - Immediately Dangerous to Life 0; Health. 

(c) 
cd) 

Vapor Pressure = Expressed as mm/Hg at 68°F (unless otherwise mentioned). 
Specific Gravity = At 68°F (unless otherwise mentioned). 

CA - Suspected or Proven Carcinogen 
NA - Not Available 

ppm -prts f?“r million (in air) 
mg/m - ml1 lgrams per cubic meter (in air) 

GW - Groundwater SW - Surface Water 
Skin - potential for dermal absorption SED - Sediment 



zt 

TABLE 1 
(Continued) 

TOXICOLOGICAL PROPERTIES OF CHEMICALS/SUBSTANCES DETECTED AT THE CAMP ALLEN LANDFILL SITES 

Chemical/Substance Routes of Exposure 

Ethyl benzene 

Lead 

Mercury 

Methylene Chloride 

Naphthalene 

(CA) ingestion 

GW and SED 100 ppm 2000 ppm lOmm@ 0.87 8.76 eV Inhalation, ingestion, 
79°F skin/eye contact 

GW, SED and 0.05 mg/m3 700 mg/m3 Omm 11.34 NA Inhalation, ingestion, 
SW skin/eye contact 

GW 0.05 mg/m3 28 mg/m3 0.0012 13.6 NA Inhalation, skin absorption, 
(skin) skin/eye contact 

GW and SED 25 ppm* 5000 ppm 350 mm 1.33 11.32 eV Inhalation, ingestion, 
(CA) skin/eye contact 

GW 10 wm 500 ppm 0.08 1.15 8.12 eV Inhalation, skin absorption, 
ingestion, skin/eye contact 

Nickel 
(soluble compounds) 

Pentachlorophenol 

Phenols 

GW and SED 0.1 mg/m3 
(K) 

0 8.90 NA Inhalation, ingestion, 
skin/eye contact 

GW 0.5 mg/m3 150 mg/m3 0.0001 1.98 NA Inhalation, skin absorption, 
(skin) ingestion, skin/eye contact 

GW, SED and 5 ppm 250 ppm 0.4 mm 1.06 8.50 eV Inhalation, skin absorption, 
SW (skin) ingestion, skin/eye contact 

(a) EL - Exposure Limit = A time-weighted average concentration for a normal eight-hour work day and 40-hour work week, to which nearly all workers 
may be repeatedly exposed, day after day, without adverse effect. The EL represents published Exposure Levels according to the following hierarchial 
order: (1) OSHA PELs; (2) NIOSH RELs; (3) ACGIH TLVs; and, (4) other recognized sources. 

(b) IDLH - Immediately Dangerous to Life or Health. 
(c) 
(d) 

Vapor Pressure = Expressed as mm/Hg at 68°F (unless otherwise mentioned). 
Specific Gravity = At 68°F (unless otherwise mentioned). 

I 
CA - Suspected or Proven Carcinogen ppm -prts pr million (in ajr) GW - Groundwater SW - Surface Water 
NA - Not Available mg/m - ml1 lgrams per cubic meter (in air) Skin - potential for dermal absorption SED - Sediment 

*OSI IA’s proposed I’RL 
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TABLE 1 
(Continued) 

TOXICOLOGICAL PROPERTIES OF CHEMICALS/SUBSTANCES DETECTED ATTHE CAMP ALLEN LANDFILL SITES 

Vapor 
Pressure(c) 

Ionization 
Potential 

Routes of Exposure 
I 

Specific 
Gravity(d) 

Chemical/Substance Source 

Silver 
(as dust and soluble 
compounds) 

GW and SED Omm ~ 10.49 NA 0.01 mg/ms NA Inhalation, ingestion, 
skin/eye contact 

Inhalation, ingestion, 
skin/eye contact 

Inhalation, skin absorption, 
ingestion, skin/eye contact 

Inhalation, ingestion, 
skin/eye contact 

Inhalation, ingestion, 
skin/eye contact 

Inhalation, ingestion, 
skin/eye cont,act 

Inhalation 

1,1,2,2-Tetra- 
chloroethylene 
[perchloroethylene) 

GW and SED 14 1.62 9.32 eV 25PPm 1 “IlOp-& 

Toluene GW and SED 0.87 8.82 eV 100 ppm 

I 

2000 ppm 20mm@ 
65°F 

100 mm l,l,l-Triehlorethane 
:Methyl chloroform) 

GW and SED 350 ppm 

50 wm 

1000 ppm 

1 wm 

1000 ppm 

1000 ppm 
(CA) 

10,000 ppm 

(CA) 

11.00 eV 

I’richloroethylene GW, SED and 
SW 

58 mm 1.46 9.45 eV 

I’richlorofluoromethane 
:Fluorotrichloromethane) 

GW and SED 690 mm 11.77 eV 

Vinyl Chloride GW and SED >lATM NA 9.99 eV 

(a) EL - Exposure Limit = A time-weighted average concentration for a normal eight-hour work day and 40-hour work week, to which nearly all workers 
may be repeatedly exposed, day after day, without adverse effect. The EL represents published Exposure Levels according to the following hierarchial 
order: (1) OSHA PELs; (2) NIOSH RELs; (3) ACGIH TLVs; and, (4) other recognized sources. 

(b) IDLH - Immediately Dangerous to Life or Health. 
(c) 
(d) 

Vapor Pressure = Expressed as mm/I-Ig at 68°F (unless otherwise mentioned). 
Specific Gravity = At 68°F (unless otherwise mentioned). 

CA - Suspected or Proven Carcinogen 
NA - Not Available 

ppm -rts rr million (in a.ir) 
mg/m - ml1 lgrams per cubic meter (in air) 

GW - Groundwater SW - Surface Water 
Skin - potential for dermal absorption SED - Sediment 



TABLE 2 

CHEMICAL EXPOSURE INFORMATION 

l 

B 

B 

A summary of exposure symptoms for chemicals detected on site are provided 
below. Material Safety Data Sheets can be found in Attachment C for 
information. 

in the table 
additional 

Substance Exposure Symptoms 

4rsenic 
jnorganic compounds) 

Barium 
soluble compounds) 

Benzene 

Ulceration of nasal septum, dermatitis, GI disturbances ,rripheral. 
neuropathy, respiratory irritation, hyperpigmentation o skin, carcmogei 

Upper respiratory irritations; gastroenteritis; muscle spasm; slow pulse, 
extrasystoles; hypoglycemia; skin and eye irritations; skin burns 

Eye, nose and respiratory irritation; giddiness, headache, nausea, 
staggered gait; fatigue, anorexia, lassitude; dermatitis; bone marrow 
depression; carcinogen 

Beryllium 

Cadmium 
:as cadmium dust) 

Respiratory symptoms, weakness, fatigue, weight loss, carcinogen 

Pulmonary edema, dyspnea, cough, chest tightness, substernal pain; 
headache; chills, muscle aches; nausea, vomiting, diarrhea; anosmia, 
emphysema, proteinuria, mild anemia; carcinogen 

Chromium Sensitization dermatitis 
‘as chromium (II and III) compounds) 

Copper Irritation ofthe nasal mucus membrane and pharynx; nasal perforation; 
eye irritation; metallic taste; dermatitis 

Cyanide 

1 ,l -Dichloroethane 

1,2-Dichloroethane 
cethylene dichloride) 

trans-1,2-Dichloroethylene 
(1,2-Dichloroethylene) 

Di-set-octyl phthlate 

Ethyl Benzene 

Asphyxia and death can occur; weakness, headache, confusion; nausea, 
vomiting; increased rate of respiration; slow gasping respiration; skin an 
eye irritations 

CNS depression; skin irritation; liver and kidney damage 

CNS depression; nausea vomiting; dermatitis; eye irritation, cornea 
opacity; carcinogen 

Eye and respiratory irritation; CNS depression 

Irritation of eyes and mucus membrane; carcinogen 

Eye and mucus membrane irritation; headache; dermatitis; narcosis, 
coma 

Lead 

Mercury 

Weakness, lassitude, insomnia; facial pallor; pal eye, anorexia, low- 
weight, malnutrition; constipation, abdominal pain, colic; anemia; 
gin ‘val lead line; tremor; wrist and ankle paralysis; encephalopathy; 

7-i nep ropathy; eye irritation, hypertension 

Cough, chest pain, dyspnea, bronchitis pneuitis; tremor, insomnia; 
irritability, indecision; headache, fatigue,, weakness; stomatitis, 
salivation; GI disorder, anorexia, low-weight; protemuria; eye and skin 
irritation 

Methylene chloride Fatigue, weakness, sleepiness, lightheadedness; numbness and tingling 
in limbs; nausea; eye and skin irritant; carcinogen 

Naphthalene 

Nickel 
(soluble compounds) 

Pentachlorophenol 

Eye irritation; headache; confusion, excitement, malaise; nausea, 
vomiting, abdominal pain; bladder irritation; profuse sweating;laundice 
hematopoietic, hemoglobinuria, renal shutdown, dermatitis 

Headache, vertigo; nausea, vomiting, epigastric pain; substernal pain; 
cough, hyperpnea; cyanosis; weakness; leukocytosis, pneuitis; delirium, 
convulsions; carcinogen 

Eye, nose and throat irritation; sneezing, coughing; weakness, anorexia, 
low-weight; sweating; headache, dizziness; nausea, vomiting; dyspnea, 
chest pain; high fever; dermatitis 
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TABLE 2 (Continued) 

CHEMICAL EXPOSURE INFORMATION 

I 

E 

D 

l 

l 

Substance Exposure Symptoms 

Irritation of the eyes, nose? and throat, nausea; flush face and neck; 
vertigo dizziness, uncoordmation; headache; somnolence; skin erythema; 
liver damage-carcinogen 

Fati e, weakness; confusion, euphoria, dizziness, headache; dilated 
pupiF . , lacrlmation; nervousness, muscle fatigue, insomnia; paresthesia, 
dermatitis 

l,l,l-Trichloroethane (methyl Headache, lassitude, CNS depression, poor equilibrium; eye irritation; 
dermatitis; cardiac arrhythmias 

Trichloroethylene Headache, vertigo; visual disturbance, tremors, somnolence, nausea? 
vomiting; eye irritation; dermatitis; cardiac arrhythmias, paresthesia 

Weakness; abdominal pain, GI bleeding; hepatomegaly; pallor or cyanosi S 

of extremities; carcinogen 

l A concentration above the limits of detection, for at least two rounds of sampling per 

location, for groundwater and surface water analyses. 

I Trichlorofluoromethane 
(Fluorotrichloromethane) I 

Uncoordination, tremors; dermatitis; frost bite; cardiac arrhythmias, 
cardiac arrest 

Eye, nose and throat irritation; sneezing, coughing; weakness, anorexia, 
low-weight; sweating; headache, dizziness; nausea, vomiting; dyspnea, 
chest pain; high fever; dermatitis 

Eye, nose and throat irritant; anorexia, low-weight; weakness, muscle 
aches and pain; dark urine; cyanosis; hver and kidney damage; skin 
burns; dermatitis; ochronosis; tremor, convulsions, twitch 

Blue-gray eyes; nasal septum, throat, skin irritation and ulceration; GI 
disturbance 

Pentachlorophenol 

Phenols 

0 Any concentration above the limits of detection for sediment analyses. 

Material Safety Data Sheets for these contaminants have been compiled and are included as 

Attachment C. 

68 Phvsical Hazard Analvsis 

6.3.1 Confined Space Entry 

It is not anticipated that there will be a need for a confined space entry procedure during the 

remedial investigation activities. However, should this condition occur, procedures for 

entering a confined space are outlined in Attachment D - Baker Safety SOPS. 
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6.3.2 Heat Stress 

Monitoring 

t 

9 

Provisions for monitoring for heat stress will be determined by the SHSO and performed as 

outlined below. 

Heat stress monitoring is required for personnel wearing semipermeable or impermeable 

protective outerwear when there is an ambient air temperature greater than 70°F. One or 

more of the following procedures will be implemented: 

1. Increased awareness of heat stress symptoms and buddy monitoring. 
2. Fluid intake discipline. 
3. Self monitoring of urine output quantities to prevent dehydration. 
4. Work-rest intervals. 

Calculate the Heat Exposure Threshold Limit Value (TLV) for work-rest intervals using the 

following steps: 

1. Calculate the WBGT (Wet Bulb Globe Temperature) Index 

WBGT = 0.7 NWB + 0.2 GT + 0.1 DB 

Where: 

NWB = Natural wet bulb temperature 
GT = Globe temperature 
DB = Dry-bulb temperature 

2. Estimate the metabolic work rate using the following guidelines: 

a. Light work (up to 200 Kcal/hr or 800 Btu/hr): e.g., sitting or standing to control 
machines, performing light hand or arm work. 

b. Moderate work (200 to 350 KcaUhr or 800 to 1,400 Btu/hr): e.g., walking about 
with moderated lifting and pushing. 

c. Heavy work (350 to 500 KcaUhr or 1,400 to 2,000 Btu/hr): e.g., pick and shovel 
work. 

l 
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3. Evaluate the calculations against the following Heat Exposure TLVs. 

* 

l 

0 

Work - Rest Regimen 

l/Lz+z+T 

Continuous work 30.0 (86) 26.7 (801 25.0 (77) 

75% work - 25% rest, each hour 30.6 (87) 28.0 (82) 25.9 (78) 

50% work - 50% rest, each hour 31.4 (89) 29.4 (85) 27.9 (82) 

25% work - 75% rest, each hour 32.2 (90) 31.1 (88) 30.0 (86) 

* For unacclimatized workers, the permissible heat exposure TLV should be reduced 
by 2.5”C. 

4. Special considerations: 

a. An average of the time-weighted average (TWA) WBGT should be used if there is a 
difference between the environmental conditions of the work area and the rest 
area. This calculation is as follows: 

WBGTl x tl x WBGTB x t2 + . , . + WBGTn x tn 
Average TWA WBGT = 

tl + t2 f . . . tn 

b. Where exposure to hot environmental conditions is continuous for several hours or 
the entire work day, the TWA should be calculated as an hourly TWA, i.e., tl + t2 
+ . . . tn = 60 minutes. Where the exposure is intermittent, the TWA should be 
calculated as two-hour TWAs, i.e., tl + t2 + . . , + tn = 120 minutes. 

c. The TLVs for continuous work are applicable where there is a work-rest regimen 
of a five-day work week and an 8-hour work day with a short morning and 
afternoon break (approximately 30 minutes). Higher exposure values are 
permitted if additional resting time is allowed. All breaks, including unscheduled 
pauses and administrative or operational waiting periods during work, may be 
counted as rest time when additional rest allowance must be given because of high 
environmental temperatures. 

d. Other considerations include: 

l Clothing - Use the following correction factors for various Clo values 
(insulation values) of clothing. In Celsius subtract 2 for clothing with a Clo of 
1.0; subtract 4 for clothing with a Clo of 1.4; and subtract 6 for clothing with a 
Cl0 value of 1.2. 

0 Acclimatization - After approximately a week, workers should have 
acclimated themselves to their environment. 

l Fitness - %Physically fit workers will adjust more readily to a change in 
environment. 
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l Medication - Some medications can predispose individuals to heat-induced 
illnesses. 

Causes and Svmntoms 

The following heat stress causes and symptoms are provided for buddy monitoring purposes. 

Site personnel must realize that monitoring the physical condition of fellow personnel in 

Level B and C protective ensembles will be difficult. 

1. Heat rash results from continuous exposure to heat or humid air. 

2. Heat cramps are caused by heavy sweating and inadequate fluid intake. Symptoms 

include muscle spasms and pain in the hands, feet, and abdomen. 

3. Heat exhaustion occurs when body organs attempt to keep the body cool, due to 

inadequate fluid intake and personnel not acclimated to the environment. Symptoms 

include pale, cool, moist skin; heavy sweating; and dizziness. 

4. Heat stroke is the most serious form of heat stress. It is a MEDICAL EMERGENCY. 

Symptoms are red, hot, da skin; lack of perspiration; nausea; dizziness and confusion; 

strong, rapid pulse rate; and coma. 

The need to seek medical attention and the urgency in seeking medical attention depends on 

the symptoms and the severity of the symptoms displayed by the affected individual. If heat 

stroke is noted or suspected, medical attention must be sought IMMEDIATELY. Efforts 

should be taken to cool the body to prevent serious injury or death. Excessive cooling can 

cause hypothermia and should be avoided. 

Prevention 

Fluid intake should be increased during rest schedules to prevent dehydration. Drinking cool 

water is best; however, diluted electrolyte solutions (i.e., Gatorade or equivalent) can be 

substituted for water. Each individual should monitor their urine output and adjust their 

fluid intake to ensure that urine output and urine color are close to normal. Additional means 

for preventing heat-induced illnesses may include providing shelter or cooling devices, such as 

vests and showers. 
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6.3.3 Explosion and Fire 

* 

0 

In general, the following items present potential physical hazards and will be monitored 

closely: 

l Explosion and fire resulting from heavy equipment malfunction. 

l Explosion and fire resulting from penetration into underground utility lines (gas, 
electric). 

l Explosion and fire resulting from ignition of trapped flammable vapors. 

e Explosion and fire resulting from vehicular accidents. 

As additional concerns are identified, provisions for making changes to the HASP will be 

presented by the SHSO, as needed. 

6.3.4 Site-Specific Safety Considerations 

The following safety considerations have been addressed at the Camp Allen Landfill Site: 

l Although additional categories of hazardous materials (i.e. caustics, acids, asbestos, 

paints, paint thinners, etc.) have been identified as being buried at this site, only those 

chemicals meeting the criteria discussed in Section 6.2.2 have been identified. The 

likelihood of encountering “intact” materials (versus degradation materials) through 

the limited amount of intrusive work to be performed on the landfill, was considered to 

be immeasurable when evaluating potential hazards. Levels of protection are based 

on these assumptions. Therefore, only those chemicals previously detected have been 

further evaluated. 

l Special consideration will be given to the Brig Facility located within Area A during 

any RI Activities performed in or around the facility. The Site Manager will be 

responsible for notifying the Brig Duty Officer (BDO) prior to initiating activities. For 

work inside the Brig fence, the Site Manager will notify the BDO at least 24 hours 

prior to start of work to arrange for an escort. The Site Manager will be made aware of 

the Brig evacuation procedures prior to initiating any intrusive activities. 

Additionally, the BDO will be instructed to close all windows and doors during 
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intrusive activities that occur upwind. Personnel will be instructed to adhere to all 

zone requirements as outlined in Section 5.0. 

Provisions for the monitoring of hazards particular to the specific site activities (such as 

slippery ground, uneven terrain, overhead equipment, electrical lines, etc.) shall be addressed 

at the pre-entry briefing by the SHSO or qualified designee. All personnel are expected to 

adhere to all applicable safety regulations in OSHA standards, 29CFR 1910 and 1926, and 

follow good safetv practice as described in this HASP. 

6.4 Radiation Hazard Analysis 

Although the potential for radiological waste disposal at the Camp Allen Landfill is low, 

radiation monitoring will be required to determine the presence or absence of gamma rays, or 

alpha and beta particles as a standard operating procedure (Section 7.2 identifies the 

monitoring requirements). 

A brief discussion of the different types of ionizing radiation follows: 

Alpha particles, because of their relatively large mass, have the highest ionizing potential but 

the lowest penetrating quality of all forms of ionizing radiation. Alpha particles travel no 

more than 10 centimeters in air and can be shielded completely with paper. Adverse health 

affects from alpha particles are caused by absorption via inhalation, ingestion, or a break in 

the skin. 

Beta particles have a lower ionizing potential than alpha particles but are more penetrating. 

Beta particles can be shielded with aluminum or Lucite. They can be absorbed into the human 

body via inhalation, ingestion, or skin penetration. 

Gamma rays are the most penetrating form of ionizing radiation. Shielding can reduce 

gamma rays but not completely eliminate them. They can be absorbed via inhalation and 

ingestion of radioactive material, or can penetrate intact-skin. 

Protection from exposure to the alpha and low energy beta particles, will be accomplished by 

site workers wearing Levels B and C protection. Monitoring at the work site with a radiation 

survey meter will determine gamma ray and high energy beta particle exposure rates and 

serve as the indicator for leaving the area. If the monitoring shows a level higher than 1 
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mr/hr, work will stop and not resume until the SHSO has been notified, additional protective 

measures are instituted, such as decreasing the time of exposure, increasing the distance from 

the source, and employing shielding measures. 

c 

0 
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7.0 SITE SAFETY AND HEALTH 

7.1 Responsibilities 

The SHSO, as identified in Section 2.0, is directly responsible for safety and health 

requirements on site. 

7.2 Environmental Monitoring 

The environmental monitoring instruments addressed in the following sections will be used on 

site at the specified intervals. Criteria for determining the type of equipment to be used and 

levels of protection were based on the following: 

l The low concentrations (ppb and ppm) of the contaminants found within the different 

matrices (excluding concentrations found within the landfill proper, in which case, 

Level B protection has been assigned). 

l The limited amount of intrusive work. 

l The short duration of the work to be performed. 

l The low potential for an inhalation hazard from volatilization of chemicals from either 

groundwater or surfacewater. 

l The HEPA respiratory protection available (see Section 8.2) for potential particulate 

(i.e. metals, semi-volatiles) entrainment in the ambient environment that could occur 

during intrusive work. 

7.2.1 Point Source 

Point source monitoring is defined by this HASP as monitoring performed at the source of the 

activity or within the breathing zone (bz) of the work party personnel; therefore, the tasks 

being performed at each site along with the type and frequency of monitoring required have 

been outlined in Table 3. The actions to be followed, given the concentration measured, are as 

follows: 
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l l l l 

TABLE 3 

MONITORING EQUIPMENT AND FREQUENCY AT THE CAMP ALLEN LANDFILL SITE 

A Geologic Borings C I&P I&P I&P C C 

A Residential Well Sampling 
‘,,::i:i.:::“‘::8:::.::.::.............. ..:.r: ..i. -.;::.:j. .::::. 

I&P 
. . . . . . . . . . . . . . . . . . . . . ..--.. . . . . . . . . . . . . . . . . . . . . . ,. .:.: .i. . . ._> : .:. ,:.:. .:.:::::::: .: :::: :..: .:, ;.:::::::.:...: :~:~:~~:,-,;;~, -,.:. t, :i::t:.. .:. .:._ .> .,...:. i:! :..: i:t :..:....:.;::., ..~~.~........................ . . . . . . . . . . . . . . . . . . .._..... _..._._ . . . . . . . . . . ,.. ,..:.:. ,., _ .,.. ,,; __ :.: ::::. . . . . . . . . . . .:. .:.. . . . . ..:..: .:::. i .:: .\.. . . . ..i. :.:: :. .,.._ :.:.:.: . . . . . :::::.:::y:: .,.:_ > .,..,. .,. _ . . .._. . . .A. ..: . . . . :( ..:.:.:.:,:.:,: ::::::::.. :::&“::;.; :::...:; ::...:.,. .;:..::. ::::,. ::. -:-.:.:::?; .,.:.: _ :.: . . . . . . . j::. . . . . . . . . . .:... ::.: .::;::,:;:: :_. . . . . :. :. . . . . . .:. : . . 

(off site) 
. . . .,.,..,...,. :;...: ..:... ,.... .,.,.,..,...; . . . . . . . :..:;.:.: .:.:.: .., y... .:.:-:.:.:.‘-.-.:-.-.::~:-:.:-:.:-.-:-~ :.::.::;:;: 

.~::.:z:i:.z .y...‘.“. : :..:i ..R:.j .:.-::.. .‘:.‘:. ..:.. :::::: .:.: :.... .::.:.:>::;;:: ::;:.:::::; h:;:::.:.. :::.. : .i-::-:::;. ;.:.:.. jjj. :. .yi .::.:. ::.:. .::y .~~:~:..~:y;.:: .: .::=::::::::::::.:..: :...: ..:. :: ..:. . . : . . 
A&B Soil Boring-Sampling C P P P C C 

A Aquifer Design Testing C ::: ..:. . . . . . . .--:;-:i .-.:::::::~:~:-~:.:-:‘::::::i,i,i:~:~::.~::: . . . . . . . ;:.:.:.::.::::::: .,...,....._.i..... :) ..,.... “:;‘.. -:. ::” .:.::: ..: ..::..:...:.:: .:: . . . . . . . . .,.::::: -:::::.:,~:::::::::‘_::;‘..:::.:::::y:::::,’::::.:..:: :: ; .T.. 
.:.. ” .::... . . . . . . . C 

I = Initially - At start ofjob task to confirm level of respiratory protection. (a) PID = Photoionization Detector 
P = Periodically - When site condition or set-up changes, or when a new area is entered. (b) FID = Flame Ionization Detector 
C = Continuously - Monitor levels continuously. 

Note: As air concentrations are measured, they will be documented. In the case of continuous monitoring, every 15 to 30 minutes. 

(1) The Victoreen Model 450 Radiation Survey Meter measures gamma radiation and detects the presence of beta and alpha particles when the mylar 
screen is exposed. Alpha particle detection is possible only when the mylar screen is very close (< 3 mm) to the surface being tested. The meter must 
be placed at the survey location and held there until the instrument responds. 

(2) The exact Drager tubes to be used at this site are subject to change, based on site concerns. 
(3) For indicting 1,2-Dichloroethane (ethylene dichloride) 
(4) During Level C activities. 



*PID or FID 

0 Background to 1 ppm = Level D 
0 > 1 ppm to 5 ppm for greater than 5 continuous minutes = Level C plus calorimetric 

tube monitoring 
0 > 5 ppm for up to 15 continuous minutes = Level B or Stop Work 
l Instantaneous concentrations > 50 ppm = Level B or Stop Work 

* PID with 10.2 eV or 11.7 eV ultraviolet lamp for non-intrusive and intrusive activities, 
respectively. 
FID will be used for all intrusive work within the boundaries of the landfill. 

Draper Tubes (used to determine if Level C or D-l- protection levels are adequate for highly 
volatile constituents, with an EL < 10 ppm) 

l Below limits of detection (BLD) to less than the EL (Exposure Level)* = Level D 
0 2 EL to 5 times the EL = Level C (if adequate NIOSH certified air-purifying cartridge 

is available -- otherwise Level B or Stop Work) 
a >5 times the EL = Level B or Stop Work 

*Refer to Table 1 , Section 6.2, for explanation. 

Combustible Gas Meter* 

0 < 10% of the Lower Explosive Limit (LEL) = continue working 
0 10% to 20% of the LEL = continue work with extreme caution and use non-sparking 

tools (ifapplicable) 
0 >20% of the LEL = stop work immediately 

*Used to evaluate physical safety in conjunction with PID/FID/Drager Tubes 

Radiation Survev Meter (Victoreen Model 450) 

0 Background (0.02 to 0.04 mrkr) = Level D 
l Background to 1 mr/hr = Level B or C 
l 1 mr/hr to 2 m&r = Leave area and consult SHSO 

7.2.2 Perimeter Monitoring 

Perimeter monitoring is defined as monitoring performed at borders beyond the Support Zone 

and often at the “fence line.” Releases occurring during these types of RI/FS activities are 

expected to be minimal. Therefore, it is anticipated that the type and frequency of monitoring 

required for each site will be as follows: 

0 The PID/FID will be used periodically to scan the perimeter as a means of 

documenting any volatile releases that may extend past the work zone, when volatiles 

are detected at the point source. 
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0 Drager Calorimetric Tubes will be used periodically to measure any potential releases 

when contamination is detected at the point source. Refer to Table 3 to determine the 

specific tubes required for each task. 

l The Radiation Survey Meter will be used to determine the boundaries of radioactivity, 

if radiation is detected at the point source. 

It is not anticipated that there will be a need for any additional monitoring. However, as work 

progresses, additions to the scope of monitoring will be investigated by the SHSO. 

7.2.3 Monitoring Documentation 

As environmental monitoring is performed, documentation of the results will be entered into 

the Field Log Book of the SHSO or other personnel performing the monitoring. At the end of 

each day, these values will be entered onto an air monitoring log sheet. The log sheets will be 

placed in a binder and remain on site till the end of the field activities, whereby the log sheets 

will become part of the permanent file. A complete copy of the log sheets will also be filed with 

the Project Health and Safety Officer. 

7.3 Personal Monitoring 

The following personal monitoring will be in effect on site. 

Breathing Zone monitoring for organic volatiles (and some inorganic volatiles), as outlined in 

Section 7.2.1, should be sufficient according to the work activities, and hazard evaluation 

presented in Section 7.2. However, as work progresses, additions to the scope of monitoring 

may be extended based on monitoring results, odor detection, changing work conditions, and 

signs or symptoms of exposure. Any or all of these conditions will be immediately investigated 

and acted upon by the SHSO. 

7.4 Equipment Maintenance and Calibration 

Baker’s procedures for the return of equipment to inventory and for maintenance of the 

equipment shall be followed in order to assure that the optimum level of operation is 

maintained for the item. Personnel using equipment shall complete a field equipment usage 
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form which will be reviewed by the PHSO. Equipment calibration by the SHSO will be 

completed at the beginning of each day at a minimum, and entered into the equipment 

calibration log. Additional calibration may be required throughout the day, as environmental 

and equipment conditions change. Procedures for equipment maintenance and calibration are 

based on manufacturer’s recommendations. Refer to Baker’s Standard Operating Procedures 

for Administrative, Field, and Technical Activities Manual. 
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8.0 PERSONAL PROTECTIVE EQUIPMENT 

8.1 Levels of Protection 

Based on an evaluation of potential hazards (see Section 7.2), the following levels of personal 

protection have been designated for the applicable work areas and tasks. Upgrading or 

downgrading the level of protection will be based on real time monitoring (as outlined in 

Section 7.2. l), and working conditions. Changes in Level of Protection will be the 

responsibility of the SHSO. 

A&B 

A 

A (offsite) 

A&B 

A 

Slug Test 

Geologic Borings 

Residential Well Sampling 

Soil Boring - Sampling 

Aquifer Design Testing 

(1) The “Buddy System” will effect at all times during Level B, C, and D + Activities. 
(2) Standard work uniform with gloves. 
(3) Level C except for stainless steel well (B-20 WSS) which will be drilled and installed 

initially in Level B PPE. All other well installations will be conducted in Level C or 
D+ protection, unless an upgrade in protection is required based on elevated field 
measurements and/or observations. 

Monitoring in the breathing zone with a PID/FID and intermittent monitoring with 

Calorimetric (Drager) Tubes as outlined in Section 7.2.1 (Table 3) will be conducted to 

evaluate these levels of protection. 
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Specific protective equipment for each level of protection is as follows: 

l 

Level B 

Chemical Resistant Clothing (1) 

Air Line Respirator (ALR) with 5 minute 
escape pack 

Self-Contained Breathing Apparatus 
(SCBA) for Rescue 

Chemical-resistant Gloves (Inner - 
Disposable) 

Chemical-resistant Gloves (Outer) 

Safety Shoes/Boots 

Boots (Chemical Resistant - Overboots) 

Hard Hat 

Hearing Protection (Required) 

Level D + 

Chemical Resistant Clothing/Coveralls (1) 

Gloves (Inner-Disposable) 

Gloves (Outer) 

Hearing Protection (Optional)* 

Safety Shoes/Boots 

Boots (Chemical Resistant - Overboots) 

Hard Hat 

Safety Glasses/Goggles 

Full-face Cartridge Respirator (on standby) 

Level C 

Chemical Resistant Clothing/Coveralls (1) 

Full-face cartridge respirator 

Full-face cartridge respirator 

Chemical-resistant Gloves (Inner - 
Disposable) 

Chemical-resistant Gloves (Outer) 

Hearing Protection (Optional)* 

Safety Shoes/Boots 

Boots (Chemical Resistant - Overboots) 

Hard Hat 

Level D 

Normal Work Clothes or Coveralls 

Safety Shoes/Boots 

Chemical Protective Overboots 

Hard Hat 

Gloves (Outer) 

Hearing Protection (Optional)* 

Safety Glasses/Goggles 

* The need for hearing protection will be determined by the SHSO. 
(1) Polyethylene-coated Tyvek or Saranex. 

CHANGES TO THE SPECIFIED LEVELS OF PROTECTION SHALL ONLY BE MADE 

WITH THE APPROVAL OF THE SITE HEALTH AND SAFETY OFFICER AND THE SITE 

MANAGER. 
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8.2 Respiratory Protection 

Level B 

l A combination (Cperson manifold) “North” Brand Air Line Respirator (ALR) System 

with 5-minute escape pack. The line of site worker will be equipped with a “North” 

Brand Self-Contained Breathing Apparatus @CBA) in addition to the ALR System for 

emergency rescue purposes. This individual will also be responsible for monitoring 

the supplied air system. 

Level C 

l A “North” or “MSA” Brand full-face NIOSH certified air-purifying organic vapor acid 

gases/HEPA filter cartridge respirator is the appropriate cartridge for use with the 

detected hazardous materials and the measured air contaminant concentrations. 

Upgrade/downgrade in the level of respiratory protection will be based on measured 

“realtime” air contaminant concentrations (see section 7.2), odor breakthrough, 

irritation, and/or other pertinent warning properties. Cartridge changeover or 

protection upgrade will occur when one or more of the following conditions have been 

observed: PID/FID concentrations greater than or equal to 100 ppm for vapor/gas 

cartridges; exposure duration greater than eight hours for vapor/gas cartridges; 

breathing resistance due to overloaded particulate filters; odor breakthrough due to 

overloaded vapor/gas cartridges; and other warning properties, where appropriate, for 

specialty filter cartridges. 

Level D + 

l A NIOSH certified air-purifying cartridge respirator meeting all the requirements 

identified under Level C, on standby. 

Criteria for using this type of respiratory protection has been determined by qualified Baker 

personnel in compliance with Attachment D - Baker Safety SOPS. 
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8.3 Care and Cleaning of Personal Protective Eauir>ment 

Provisions for the care and cleaning of personal protective equipment used on site can be found 

in Attachment D - Baker Safety SOPS. Responsibility for compliance with these provisions 

lies with the Site Manager. 

8 
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D 

B 

I) 

D 

l 

I) 

9.0 DECONTAMINATION PROCEDURES 

9.1 Site Decontamination 

Personnel and equipment leaving the Exclusion Zone (Work Zone) shall be thoroughly 

decontaminated while exiting through the decontamination corridor. The following protocol 

shall be used for the decontamination stations according to levels of protection: 

I contamination 
removal* 

Boot and glove rinse* 

P Hand/Face wash 

I 8. Equipment wipe 
down 

Level D + 

1. Equipment drop 

2. Outer boot and glove 
wash 

3. Outer boot and glove 
rinse 

4. Outer boot and glove 
removal 

5. Coverall 
removal/disposal 

6. Inner glove 
removal/disposal 

7. Hand/face wash 

8. Equipment cleaning 

Level C Level C Level B Level B 

1. 1. Equipment drop Equipment drop 1. 1. Equipment drop Equipment drop 

2. 2. Outer boot and glove Outer boot and glove 2. 2. Outer boot and glove Outer boot and glove 
wash I wash 

Outer boot and glove Outer boot and glove 
removal removal 

5. Coverall 5. SCBA or escape tank 
removal/disposal removal 

6. Respirator removal 6. Coverall 
I removal/disposal 

7. Inner glove 
I 

7. SCBA or ALR face 
removal/disnosal niece removal 

8. Hand/face wash 8. Inner glove 
removal/disposal 

9. Respirator 9. Hand/face wash 
cleaning/sanitizing 

10. Equipment cleaning 10. Bespiratory 
cleaning/sanitizing 

1 11. Equipment cleaning 

*Optional - depends on degree of contamination and type of PPE used. 

The following decontamination equipment is required for Level D+ and 

levels and recommended for Level D protection: 

l Four small tubs (two sets of wash and rinse water) 

l Scrub brush 

l Towels 

l Contaminated clothing disposal bag or drum 

l Respirator cleaning solution 

l Alconox and water for the decontamination solution 

higher protection 

l 
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The decontamination liquids and clothing will be contained and disposed according to the 

policy defined in the Sampling and Analysis Plan (SAP). 

9.2 Emergency Decontamination 

Emergency personnel decontamination will include the following stations*: 

Level D Level D + Level C Level B 

1,5, and 6 as referenced 1,4,5,and6as 1,4,5,6,and7as 1,4,5,6,7, and 8 as 
above referenced above referenced above referenced above 

* If circumstances dictate that contaminated clothing cannot be readily removed, then 
remove gross contamination, wrap injured personnel with clean garments/blankets, 
to avoid contaminating other personnel or transporting equipment. 

All emergency personnel are to be immediately informed of the injured person’s 
condition, potential contaminants, and provided with all pertinent chemical data. 

9.3 Equipment Decontamination 

Provisions for the decontamination of equipment will be based on the size and type of 

equipment used. Specific decontamination procedures for the Camp Allen Landfill Site can be 

found in the SAP. 
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10.0 COMMUNICATION PROCEDURES 

l 

I) 

B 

The “Buddy System” (teams of at least two persons) will be employed during all Level B, C, 

and D+ site activities. Personnel in the Exclusion Zone (Work Zone) should remain in 

constant communication or within sight-of the Site Manager, or his/her representative. Any 

failure of communication requires an evaluation of whether personnel should leave the 

Exclusion Zone. 

Air horns will be used for communication during emergency evacuation of site 

personnel. One long (3 second) air horn blast is the emergency signal to indicate that 

all personnel should evacuate the Exclusion Zone. 

The following standard hand signals will be used in case of failure of radio communications or 

when radio communications are not available: 

Hand gripping throat . . . . . . . . . . . . . . . . . . . . . . . . . . . - Out of air, can’t breathe 

Grip partner’s wrist or both hands around waist . . . - Leave area immediately 
Hands on top of head - . . . . . . . . . . . . . . . . . . . . . . . . . . . Need assistance 
Thumbs up - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OK, I am all right, I understand 
Thumbs down - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . No, negative 

The following audible signals, using a hand-held air horn, will be implemented in the event of 

radio communications failure, when verbal or hand signals are not feasible or if immediate 

notification of project personnel is needed: 

l-long = Evacuate or All’s Clear(l) 
l-short = Attention Getter@) 
a-short = Fire 
3-short = Emergency/Need Help 

(1) Long = S-second blast 
(2) Short = l-second blast intervals 

Coordination between Baker and Contractor Personnel is the responsibility of the Field Team 

Leader. The best means for securing the lines of communication will be determined prior to 

start-up by on-site project personnel. 

Telephone communication will be established at the Command Post (Baker Site Trailer). The 

mobile telephone number is (access code) + (412) 298-3553. 

D 
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11.0 EMERGENCY PROCEDURES 

11.1 Pre-Emergencv Planning 

All emergency response contacts at Camp Allen will be notified prior to initiating RI activities 

in or around the facility. Notification will be performed by the SHSO and include the base 

BDO, On-Scene Coordinator, Fire Department, Security, Ambulance, Hazardous Materials 

Team, and Emergency Center. 

11.2 Emewencv Coordinator 

The SHSO acting as the Emergency Coordinator is responsible for field implementation of the 

Emergency Plan. As the Emergency Coordinator, specific duties include: 

l Communicating site emergency procedures and requirements to all Baker and 

subcontractor personnel. 

0 Specifying a backup/alternate Emergency Coordinator. 

l Controlling activities of subcontractors and contacting base response groups and 

outside agencies. 

0 Anticipating, identifying, assessing, and controlling fires, explosions, chemical 

releases, and other emergency situations. 

All on-site personnel, whether involved in emergency response or not, will be notified of their 

responsibilities by the Emergency Coordinator in an emergency. They will be familiar with 

the emergency procedures and the Emergency Coordinator’s authority. 

11.3 Communications 

l 
The primary internal communication system will rely on direct communications between site 

personnel. External communications will employ a telephone located in the site trailer. Refer 

to section 10.0 for an outline of the Communication Procedures. 

l 
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l 

Emergency telephone numbers will be place at strategic locations throughout the site. The list 

of emergency phone numbers is presented below. 

Facility 
I 

Phone Number 

I 

Phone Number 
On-Base Off-Base 

Security I (4) 8751 I (804) 444-875 1 

Fire I (4) 3333 I (804) 444-3333 

Ambulance (Sewell Point) (4) 2674 (804) 444-2674 

Hospital (DePaul General) (9) 4895111 (804) 484-5111 

Brig (Brig Duty Officer) (4) 5601 or 5511 (804) 4445601 

Emergency (One Call) (4) 0716 or 0720 911 

Hazardous Waste Dispatcher (4) 7528 (804) 4447528 

On-Scene Coordinator I (5) 8851 I (804) 445-885 1 

Public Works I (4) 8670 I (804) 4448670 

Poison Control Center 

NRC 

MISS Utility 

(91722-1131 (804) 722-1131 

(9) 800-424-8802 (800) 4248802 

(9) 800-552-7001 (800) 552-7001 

11.4 Assemblv Area 

In the event of an emergency personnel will be instructed to meet at the site trailer. If 

possible, personnel will exit the work area through the decontamination zone. If the trailer is 

inappropriate a site evacuation area will be designated by the Emergency Coordinator in an 

upwind location from the site before the start of operations. At this location, emergency needs 

will be provided, such as: 

l Assembly for evacuated personnel 

0 First aid for injured personnel 

l Decontamination material 

0 Communications. 
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11.5 Emergencv Services Map 

An emergency services route map showing the location of the local hospital will be posted. 

Personnel will be informed of the map and directions to the hospital. 

Directions to DePaul General Hospital follow (Refer to Figure 3): 

1. From Area A or B proceed west on Ingersol Street until arriving at a “T”, then turn 

right and a quick left onto Helmick Street. 

2. Proceed on Helmick Street until intersecting with Hampton Boulevard (Route 3371, 

then turn left and proceed south on Route 337 until intersecting with Little Creek 

Road. 

3. Turn left onto Little Creek Road and proceed east for approximately 2-l/4 miles until 

intersecting with Granby Street, then turn right (south). 

4. Continue on Granby Street until intersecting with Kingsley Lane (approximately 1 

l/2 miles) and DePaul General Hospital will be on right-hand side. 

Site Address: Baker Site Trailer 

B Street (Adjacent to Salvage Yard) 

Camp Allen 

Norfolk, Virginia 23511 

Site Telephone Number: (access code) + (412) 248-3553 

11.6 Emergency Medical Treatment 

The nearest public hospital is DePaul General located at the intersection of Granby Street and 

Kingsley Avenue, phone no.: (804) 489-5111 off base and (9) 489-5111 on base. See Section 

7.5.3 for directions and map of route to DePaul General Hospital. 

Note: In emergencies, personnel may be transported to The Sewell Point Clinic (Naval 

Clinic) for initial treatment. 
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l 

SOURCE: ADC OF ALEXANDRIA. INC.. 1990 1 inch = 2000 ft. Baker Envkonmental L 

FIGURE 3 
EMERGENCY HOSPITAL ROUTE 

CAMP ALLEN LANDFILL 
AREAS A and B 
NORFOLK NAVAL BASE 

NORFOLK, VIRGINIA 
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Local ambulance service is available from the Sewell Point Clinic and can be reached at 

(4) 2674 on base or (804) 444-2674 off base. Contact should be made with emergency personnel 

prior to the start of activities, including providing the emergency medical facilities with 

Material Safety Data Sheets for contaminants detected at the site. 

If an employee working in a contaminated area is physically injured, first-aid procedures are 

to be followed. Depending on the severity of the injury, emergency medical response from base 

personnel may be sought. If the employee can be moved, he/she will be taken to the edge of the 

work area, decontaminatedlrefer to section 9.2) if circumstances permit, administered 

emergency first aid, and transported to an awaiting ambulance or local emergency medical 

facility. 

If the injury to a worker is chemical in nature (e.g., overexposure), the following first-aid 

procedures are to be instituted: 

0 Eve Exposure - If contaminated solid or liquid gets into the eyes, wash the eyes 

immediately at the emergency eyewash station using large amounts of water and 

lifting the lower and upper lids occasionally. Obtain medical attention immediately. 

Contact lenses will not be worn when working. 

l Skin Exposure - If contaminated solid or liquid gets on the skin, promptly wash the 

contaminated skin using soap or mild detergent and water. If solids or liquids 

penetrate through the clothing, remove the clothing immediately and wash the skin 

using soap or mild detergent and water. Obtain medical attention immediately. 

l Swallowing - If contaminated solid or liquid has been swallowed immediately contact 

the poison control center. Do not make an unconscious person vomit. If signs of 

overexposure develop contact the Virginia Peninsula Poison Control Center at 0304) 

722-1131. 

l Breathing: - If a person has difficulty breathing, move the exposed person to fresh air at 

once. If breathing has stopped, perform artificial respiration. Keep the affected person 

warm and at rest. Obtain medical attention as soon as possible. 

If injuries are not serious or life threatening, affected personnel may be transported by other 

site personnel to the local medical facility, if necessary. Emergency medical response 



personnel will be contacted in the event of serious or multiple injuries. Medical personnel will 

be provided with all available information regarding the nature of the incident and chemicals 

involved. 

If on-site decontamination of injured employee(s) is not possible, the Emergency Coordinator 

will provide polyethylene sheeting for a stretcher, and ambulance. If necessary, a site 

employee equipped with appropriate protective equipment and clothing will accompany the 

injured employee and will perform decontamination under the supervision of emergency 

medical personnel. 

Instances requiring treatment beyond “first aid” will be handled at appropriate facilities and 

reported to the Project Manager and PHSO within 24 hours. 

11.7 Emeraencv Decontamination Procedures 

In the event of a medical emergency, patients are to be adequately decontaminated before 

transfer, if possible. This is to prevent contamination of the medical transport vehicle and 

medical facility. 

At a minimum, the patient should have the following removed before transport: 

0 Protective outer clothing 

l Protective boots 

a Protective gloves 

0 Other protective equipment, 

If necessary, one of the site personnel equipped with appropriate PPE may accompany the 

injured worker and perform decontamination with supervision of medical personnel. 

11.8 Personal Protection and First-Aid Eauiament 

PPE available for emergency response will include the following: 

l Polyvinyl chloride boots 

0 Saranexa suits 

0 Tyveka suits, polyethylene coated and uncoated 
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l Nitrile gloves 

l Face shields and goggles 

. SCBA 

l Full-face air-purifying respirators. 

PPE, first-aid equipment and the first-aid kits will be available in the support zone. 

Emergency and first aid equipment can, be found at the following locations: 

Fire Extinguisher: 

First aid kit: 

Emergency eye wash bottle: 

Air Horn: 

Emergency Eye Wash Station: 

“Hotline” and Baker Field Vehicle 

Baker Site Trailer and Baker Field Vehicle 

Baker Site Trailer and Baker Field Vehicle 

With Personnel 

Near Area With Greatest Potential for Chemical 

Splash/Exposure 

11.9 Notification 

If the Emergency Coordinator determines that the site has an uncontrolled situation, such as a 

spill, fire, or explosion, that could threaten health or the environment, he will report his 

findings as follows: 

l Navy Emergency Center 

l Navy On-Scene Coordinator 

l BDO 

l Navy Security 

l Hospital (as necessary) 

The notification report will be made from the site offrice to the appropriate support groups and 

will include: 

i 

l Description of incident (e.g., release, fire). 

l Name and telephone number of reporter. 

l Name and address of incident. 

l Name and quantity of materials or material involved. 

l The extent of injuries. 
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l The possible hazards to human health or the environment and cleanup procedures, 

l Assistance that is requested. 

11.10 Hazard Assessment 

The Emergency Coordinator will assess possible hazards to human health or the environment 

that may result from a chemical release, fire, explosion, or severe weather conditions. The 

Emergency Coordinator will assess the hazards posed by an incident through the following 

steps, as appropriate: 

l Assess the immediate need to protect human health and safety. 

l Identify the materials involved in the incident. 

a Identify exposure and/or release pathways and the quantities of materials involved. 

l Determine the potential effects of the exposure/release and appropriate safety 

precautions. 

0 Determine if release of materials meets EPA requirements for reportable quantities 

for spills under the RCRA or the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA). 

This assessment will consider both the direct and indirect effects of the chemical release, fire, 

explosion, or severe weather conditions (e.g., the effects of any toxic, irritating, or 

asphyxiating gases that are generated or the effects of any hazardous surface water runoff 

from water or chemical agents used to control fire and heat-induced explosions). 

11.11 Security 

During activation of the Emergency Plan, the Emergency Coordinator or his designated 

representative will control access to the site and maintain a security incident log that will 

include: 

l Time of entry. 

l Expected exit time. 
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l 

l Use of team or “buddy” system. 

0 Task being performed. 

l Location of task. 

l Rescue and response equipment used. 

l Protective equipment being used. 

11.12 Emergency Alerting 

Personnel Iniurv in the Exclusion Zone: Upon notification of an injury in the Exclusion 

Zone, the designated emergency signal (verbal) warning or three short airhorn blasts shall be 

sounded. All site personnel shall assemble at the decontamination control line (for Level D) or 

the CRZ (for Level D+ or higher). The rescue team will enter the Exclusion Zone (ifrequired) 

to remove the injured person to the hotline. The SHSO and/or Site Manager will evaluate the 

nature of the injury, and assure that the affected person is decontaminated according to 

Section 9.2. If required, contact will be made with an ambulance, and/or with the designated 

medical facility. No persons shall reenter the Exclusion Zone until an accident investigation 

is performed by the SHSO and/or the Site Manager. 

Personnel Injury in the Suwort Zone: Upon notification of any injury in the Support Zone, 

the Site Manager and SHSO will assess the nature of the injury. If the cause of the injury or 

loss of the injured person does not affect the performance of other site personnel, operations 

may continue. If the injury increases the risk to- others, the designated emergency signal 

(verbal) warning or three short airhorn blasts shall be sounded and all remaining site 

personnel will move to the support zone for further instructions. Activities on site will stop 

until the added risk is mitigated. 

Fire/Exelosion: Upon notification of a fire or explosion on site, the designated emergency 

signal (verbal) warning or two short airhorn blasts shall be sounded and all site personnel will 

assemble at the contamination control line (for Level D) or the CRZ (for Level D+ or higher). 

The fire and police/security departments will be alerted and all personnel will move to a safe 

distance from the involved area for further instructions. Activities will stop until the added 

risk is mitigated. 

Personal Protective Equipment Failure: If any site worker experiences difficulty, failure 

or alteration of protective equipment that affects the protection factor, that person and his/her 

buddy shall immediately cease work activities, leave the Exclusion Zone, and repair or replace 
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the defective equipment. Reentry will not be permitted until the equipment has been repaired 

or replaced. 

Other EccuiDment Failure: If any other equipment on site fails to operate properly, the Site 

Manager and/or the Field Team Leader and SHSO shall be notified to determine the effect of 

this failure on continuing operations on site. If the failure affects the safety of site personnel, 

work with the equipment-will cease until the situation is evaluated and appropriate actions 

taken. 

Accident/injury reports will be completed for any accidents no matter how minor the injury. 

All injuries resulting in treatment other than first aid will be reported to the Project Manager 

and PHSO within 24 hours. Records on equipment failure will also be completed. 

In all situations, when an on-site emergency results in evacuation of the Exclusion Zone, 

personnel shall not reenter until: 

1. The conditions resulting in the emergency have been corrected. 

2. The hazards have been reassessed. 

3. The HASP has been reviewed and, ifappropriate, modified. 

4. Site personnel have been briefed on any changes in the HASP. 

11.13 Training 

Site personnel will be informed of the details in the Emergency Plan during initial HASP 

training. The Emergency Plan will be rehearsed by site personnel at least monthly or when 

elements of the plan change. 
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12.0 WASTE HANDLING PROCEDURES 

The protocols outlined in the SAP for the handling, packaging, storage, and disposal of 

contaminated materials must be followed to: (1) minimize the risk of off-site exposures that 

could endanger public health; and (2) limit the potential for liabilities associated with 

handling, containment, storage, and transportation of contaminated materials. 

13.0 SPILL CONTAINMENT PROCEDURES 

In the event that a spill of hazardous substances (gasoline, oil, etc.) occurs during the 

implementation of field activities, spill containment will be utilized to prevent the additional 

migration of contaminants through the site area. Specific spill containment procedures will be 

dependent on the type of materials spilled and the type of environment affected. Potential 

spill containment procedures may include diking with absorbent/adsorbent material/pads, 

then removal or containment of the contaminated materials. Spill contaminant materials will 

be located within close proximity to the storage area of the hazardous substances in a manner 

such that, the pathway remains accessible and free of obstructions. Appropriate Navy 

Activity personnel will be notified as soon as possible in the event of a spill. 
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l 

l 

14.0 DECLARATION OF HASP REVIEW 

All site personnel have read the above plan and are familiar with its provisions. 

*Actual field team members are to be determined. 
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0 

The work party(s) were briefed on the contents of this plan on 

at a.m./p.m. 

HASP amendment briefings: 

l 

l 
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ATTACHMENT A 

MEDICAL SURVEILLANCE TESTING PARAMETERS* 

Group I - Individuals Rarely in the Field (< 10 days/year) 

l Medical History and Physical 
l Eye Exam 
8 EKG (for individuals over 30 yrs.) 
l CBC with differential 

Group II - Individuals Occasionally in the Field (lo-30 days/year) 

l Medical History and Physical 
l Eye Exam 
l EKG (for individuals over 30 yrs.) 
e Chest X-ray (biannual) 
l Pulmonary Function (spirometry) 
l CBC with differential 
l SMA 20 or 24 (liver enzyme scan) 

Group III - Individuals Frequently in the Field (> 30 days/year) 

Medical History and Physical 
Eye Exam 
EKG (for individuals over 30 years) 
Audiogram 
Chest X-ray (biannual) 
Pulmonary Function (spirometry) 
CBC with differential 
SMA 20 or 24 (liver enzyme scan) 
Urinalysis (glucose scan) 
Specific Blood and Urine Tests (dependent on field exposure) 
) Lead ) Zinc 
) Mercury ) Chromium 
) Arsenic ) Volatile organics** 
) Cadmium ) Extractable organics** 
) Nickel ) Phenols** i 

Group III with Asbestos - Individuals frequently in the Field and also associated with asbestos 

l Group III testing with the Asbestos Medical Questionnaire 

Group IV - Individuals associated with Asbestos 

l Medical history and physical 
l Chest X-ray 
e Pulmonary Function (spirometry) 
0 Urinalysis 
l Asbestos Medical Questionnaire 

* All tests annual except as indicated. The attending physician has the right to expand the 
medical monitoring as he/she deems necessary. 

** Rare and expensive - to be performed only for individuals identified by the attending 
physician as being chronically exposed to organic compounds. 





ATTACHMENT B 

OSHA TRAINING HISTORY OF PROJECT PERSONNEL 

Personnel Training Status 

raining camp 
0 Supervisory training: Yes 
l 8-hr. refresher completed: 04l92 
l First AWCPR Training: 11/91 
l Medical surveillance: Yes 

r. training camp 

l First AWCPR Training: 11191 
l Medical surveillance: Yes 

John Zimmerman 0 Site Geologist 

l Supervisory Training: Yes 
l 8-hr. refresher completed: 03192 
l First Aid/CPR Training: No 
l Medical surveillance: Yes 
l Fit Test: 05192 

l 40-hr. training completed: 03192 
l Supervisory Training: 03192 
l 8-hr. refresher completed: N/A 
l First Aid/CPR Training: No 
l Medical surveillance: .‘.Yes- -. 
l Fit Test: 05192 



ATTACHMENT B 

OSHATRAINING HISTORY OF PROJECT PERSONNEL 

Personnel Training Status 

8-hr. refresher scheduled: 04192 
First AicVCPR Training: No 
Medical surveillance: Yes 

John Nist 0 Site Geologist l 40-hr. training completed: 07/90 
0 Supervisory Training: N/A 
@ 8-hr. refresher completed: 09191 

nvlronmen 
e Supervisory Training: Yes 
l 8-hr. refresher completed: 03192 
l First AidXPR Training: 11191 
l Medical surveillance: Yes 

l First Aid/CPR Training: No 

Kimberly Harriz 

0 Supervisory Training: Yes 
l 8-hr. refresher completed: NA 
0 First Aid/CPR Training: 11/91 
e Medical surveillance: Yes 
l Fit Test: 10191 

0 Environmental Scientist l 40-hr. training completed: 06187 
l Site Geologist 0 Supervisory Training: 8188 

l 8-hr. refresher completed: 12/91 
0 First AidXPR Training: 
l Medical surveillance: Yes 
l Fit Test: 04f92 





1 Material Safety Data Sheets Collection: l 
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e 

0 

Genium Publishing Corporation 
1145 Catalyn Street Sheet No. 296 - 

Schenectady, NY 12303-1836 USA Arsenic and Compounds 
I (518) 377-8854 

ilass; in textile printing, tanning, taxidermy, pharmaceuticals, insecticides and fungicides, pigment production, and 
mtifouling paints; and to control sludge formation in lubricating oils. Arsenic trioxide is the source for 97% of all arsenic 
,roducts. 

&enk Description: Obtained from flue dust of copper and lead smelters as white arsenic (arsenic hioxlde). Reduction Genium 
vith charcoal and sublimation in an N, current yields pure arsenic. Metallic arsenic is used for hardening copper, lead, and P .: 
cloys; as a doping agent in germanium and silicon solid-state products, special solders, and medicine; and to +e 

3 

gallium arsenide for dipoles and other electronic devices. Arsenic compounds are used in manufacturing certain types of .’ 
.;- $ 3 2 

I 

Xher Deslgnatlons: CAS No. 7440-38-2; amen; arsenic black; As; gray arsenic; metallic arsenic. 
Manufacturer: Contact your supplier or distributor. Consult the latest ChemicdweekBuyer.s’ Guide(“) for a suppliers list 

49 
HMlS 

F ; 
R 2 
PPG* 

4rsenic and soluble compounds, as As 

3SHA PEL NIOSH REL, 1987 Toxicity Data+ 
l-hr TWA: 0.5 mglm’,* 0.01 rngfrn’t Ceiling: 0.002 mg!m3 Man, oral, ‘ID,: 76 mg/kg administered intermittently over a l&year 

period affects the liver (tumors) and blood (hemorrhage) 
4CGII-I TLV, 198990 Man, oral: 7857 mg/kg administered over 55 years produces gastrointestinal 
TLV-TWA: 0.2 mglm’ (in the structure or function of the esophagus), blood (hemorrhage), and 

skin and appendage (dermatitis) changes 

‘ Organic compounds. 
: Inorganic compounds. 

Rat, oral, TL: 605 peg administered to a 35-week pregnant rat affects 
fertility (pre- and post-implantation mortality) 

VaporPressure: 1 mm at 702 ‘F/372 ‘C (sublimes) Water-Solubility: Insolublet 

4ppearance and Odor: A brittle, crystalline, silvery to black metalloid. Odorless. 

’ This data pertains to arsenic only. 
i Arsenic is soluble in nitric acid (HNO.). 
ii~~~i~~~~~~~i~~~~~‘~:~~~~~~i~,~:~~~,’:.,i..: ji$ 

..,/:.. ,,.:.:.,.:.:., ,, ,.,.. ..:. .> :. . .).. .I:.:.:.: .,.,,.: .,. .,,,,, ,, ., ,,,., 

Flash Point: None reported ) Autoignltion Tempera 

Extinguishing Media: Use dry chemical, CO,, water spray, or foam to fight fires. 
Unusual Flre or Explmion Hazards: Flammable and slightly explosive in the form of dust when exposed to heat or flame. 
Special Fire-fighting Procedures: Since fn-e may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode. Be aware of runoff from fm control methods. Do not release to sewers or waterways. 

polymerization cannot occur. 5 
Chemical Incompatibllitles: Arsenic can react vigorously on contact with powerful oxidizers such as bromates, peroxides, chlorates, iodates, 
lithium, silver nitrate, potassium nitrate, potassium permanganate, and chromium (VI) oxide. This material is also incompatible with halogens, 
bromine azide, palladium, dirubidium acetylide, zinc, and platinum 
Hazardous Products of Decomposition: Thermal oxidative decomposition of arsenic and its compounds produces irritating or poisonous gases. 
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Section 6. Health Hazard Data ,, 

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in.the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
~&mnrnallf~m 

:d 
our shoes and equipment, Launder contarmnated clothing before wearing. 

ever eat, drink, or smoke 1~1 work areas. Practice good personal hygiene after using this mat&al, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

Section 9. Special Precautions and Comments .’ ., .:“’ 
Storage Requirements: Store in closed, properly labeled, containers in a cool, well-ventilated area away from all incompatible materials (Sec. 5) 
and heat and ignition sources. Protect containers from physical damage. 
Engineering Controls: Avoid inhalation or ingestion of dust and fumes, and skin or eye contact. Practice good personal hygiene and housekeep- 
ing procedures. Use only with adequate ventilation and appropriate personal protective gear. Institute a respiratory protection program with 
training, maintenance, inspection, and evaluation. All engineering systems should be of maximum explosion-proof design and electrically 
grounded and bonded. Provide preplacement and annual physical examination with emphasis on the skin, respiratory system and blood. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Arsenic, solid IMO Shipping Name: Arsenic, metallic 
DOT Hazard Class: Poison B IMO Hazard Class: 6.1 
ID No.: UN1558 JMO Label: Poison 
DOT Label: Poison IMDG Packaging Group: II 
DOT Packaging Requirements: 173.366 ID No.: UN1558 
DOT Packaging Exceptions: 173.364 
MSDS Collection References: 7,26, 38,53, 73, 85, 87,88, 89, 100, 103, 109, 123, 124, 126, 127, 130, 136, 138 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: M.J Hardies, MD M4 



1 Material Safety Data Sheets Collection: 
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Genium Publishing Corporation 
1145 CataIyn Street 

Schenectady, NY 12303-1836 USA 
1518) 377-8854 

sheet No. 297 
Barium and Compounds 

3arium and Compounds Description: Produced by reducing barium oxide with aluminum or silicon in a vacuum at high R 2 Genium 
emperature. The minerals barite @SO,) and wither&e (BaCO,) are the primary sources of barium Used as lubricant for 
mode rotors in X-ray tubes; a deoxidizer for copper; an extender in paints; a loader for paper, soap, rubber, and linoleum; 

k 23 

K 4 
@ 

24 
t cani-er for radium; a fne extinguisher for uranium or plutonium fires; a rodenticide; a stabilizer and mold lubricant in the m 
ubber and plastics industries; a flux for magnesium alloys; getter alloys in vacuum tubes; and in spark-plug alloys and 
?ary’s metal Important barium compounds include carbonate (ceramics, rodenticide), sulfate (pigment and filer), HMIS 
lydroxide (water treatment, ceramics), nitrate (pyrotechnics), chloride (chemicals), chromate (pigments), oxide (lubri- H 2 
z&s), and peroxide (bleach). 
Xher Designations: CAS No. 7440-39-3; Ba. E 42 

Manufacturer: Contact your supplier or distributor. Consult the latest Chenuc&veek Buyers’ GuidP) for a suppliers list 
PPG* 
* s&T 8 

hiurn, ca 100% 

OSHA PEL 
3-hr TWA: 0.5 mg/m3 (Barium, soluble compounds, as Ba) 

NIOSH REL, 1987 Toxicity Data* 
None established None listed 

ACGIH TLV, 1989-90 
TLV-TWA: 0.5 mg/m’ (Barium, soluble compounds, as Ba) 

’ Monitor RTECS KZO837oooO). for additionzd future data. 

Melting Point: 1337 ‘F/725 ‘C Specific Gravity (I-JO = 1 at 39 “F/4 ‘C): 3.51 at 68 “FRO ‘C 
Vapor Pressure: 10 mm Hg at 1920 ‘F/1049 ‘C Water Solubiiltg: Insoluble 

Appearance and Odor: A silver white metal that is slightly lustrous and somewhat malleable. 
Comment: Barium has a distinctive property of absorbing gases. 

l Physcial data are for barium only. 
.)>,, .,.: ., ,.... ..>: . . . . 

$+tib,d yq; i:~Fiye:and,,EipTosi~n’~a~:~~i:l;:)-~~~ 
. . . . ,.,. -.,.. . . . . . . . . . 

Flash Point: None reported 1 Autoignition Temperature: None reported 1 LEL: None reported 1 UEL: None reported 

Extinguishing Media: Do not use water or foam For smail fires, use dry chemical, soda ash, lime, or sand. For large fues, withdraw from area 
and let fire burn. 
Unusual Fire or Explosion Hazards: In the powder form, barium is flammable at room temperature. It is also explosive in the form of dust whet 
exposed to heat, flame, or by chemical reaction. The chlorate, peroxide, and nitrate compounds are reactive and may present fne hazards in 
storage and use. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and fully encapsulating suit. Barium may ignite itself if exposed to air. Be aware of 
runoff from fire control methods. Do not release to sewers or waterways. 

s~~ti~r?:;gt;,,;~~~ctiuity,, pata i, ,‘..:, .,.,., >. ,.--.-:-.:., :... ..: ..,:::: ._._ .:.;. .” : ,‘. ,: ,:., ,,. :, ..‘. -.:..::.,- .::::.. :.. ;:.:. . . . . . .:. ‘. .‘. : .i>:.::;:i::.::. 1: j:: :i,l::il,l:i::~ii:l’:.~.~~:~:~~:’~.::~:~~~ 
,; y.: . . 

.,.: ,::, ::I ..:::::j:..y :::. :::.y...<, :: .:, -Y<:“.$:;:: G~ij:.+,‘; ,:. ~ ,::/,, j:‘j.:, ,.. :,:.‘.‘,;....:.. .,.: ..:p: .A: . . . ..j. ;.,::,.,.:. :. :p, .,.:.. :j :.:.,..’ ..... ..‘.., y .::... .., - ., : r, .+.:.~,:,.: <‘.i :jj : ,y::: ;y;:;c;:;,: ..y ,,,,,,,, ,,,, ,,, ,,,,, ,,,.-,, ,, 

StabiIity/Polymerization: Barium is stable at room temperature under special storage and handling ‘conditions (Set: 9). If the free metal is 
exposed to air, an explosion hazard exists because hydrogen is liberated. Barium compounds are more stable than elemental barium. Hazardous 
polymerization cannot occur. 
Chemical Incompatibilities: Bariumreacts violently with water, carbon tetracbloride, trichloroethylene, fluorotrichloromethane, and tetrachlo- 
roethylene. This material is incompatible with acids, trichloroethylene and water, trichlorotrifluomethane, l,l,Ztrichloro trifluoro ethane, and 
flurouichlomethane. Barium is extremely reactive and reacts readily with halogens and ammonia. Barium compounds are not as reactive as 
elemental barium. See MSDSs 40, 119, 132, 173, 181, and’251 for specific chemical incompatibilities. 
Conditions to Avoid: Avoid heating barium in hydrogen to about 392 ‘F/200 ‘C since it reacts violently and forms barium hydride (BaI-IJ. An 
explosion hazard exists if the free metal is exposed to moist air or cold water because hydrogen is liberated. 

jj 
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..’ .: section 6. Health Hamr,d Data ““:y;.‘;. ‘,,; :, ‘, ,, ~;~‘~~; :“;:i’;; ;:;:‘:,i?: :!,;j;,,,‘:,.‘;& ,,, .: ;.,“,I -7: ::‘jj, ,:!:. !j_‘i~:~f:‘l::,& :,lii:i’:;11~~~~i::‘l:i:‘:~:,‘:‘~~~iii::,:~;~:~,, ,y:;;~....:, ., 

ZarcinogenicitJ’: Although the NTP, IARC, and OSHA do not list barium as a carcinogen, the IARC lists barium chromate (VI) as a carcinogen. 
gummary of Risks: Barium presents mainly an explosion hazard. However, soluble compounds of barium by the oral route are highly toxic and 
he fatal dose of the chloride has been stated to be 0.8 to 0.9 g. Death may occur from a few hours to a few days. The soluble barium compounds 
:xert a profound effect on skeletal, arterial, intestinal, bronchial, and particularly cardiac muscle. Effects on the hematopoietic system (responsible 
br the formation of blood or blood cells in the living body) and the cerebral cortex are also noted. Poisoning may also occur if the dust of soluble 
:ompounds is inhaled. Certain compounds of barium are irritants of the skin, eyes, and mucous membranes. Barium oxide and barium hydroxide, 
;trongly alkaline inaqueous solution, cause severe skin irritation and burns of the eye. Inhalation of insoluble barium produces a benign pneumo- 
:oniosis (baritosis). The half-life of barium in bone has been estimated at 50 days. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
Fax-get Organs: Skin, eyes, mucous membranes, lung, heart. 
Primary Entry Routes: Inhalation of dust or fume, ingestion, skin or eye contact. 
Acute Effects: Systemic absorption from ingestion causes gas&oenteritis (inflammation of the stomach lining and the intestines), sldw pulse rate 
aheart may stop while contracting), muscle spasm, and hypokalemia (potassium deficiency in the blood). Inhalation causes coughing, bronchial 
irritation, and pneumoconiosis. Contact with soluble salts causes dermatitis, irritation of the eyes and mucous membranes, and bums. During 
:adiological examination, intraperitoneal (in the abdomen) or inh-athoracic (in the chest) barium sulfate contamination resulting from a complica- 
90n rupture may cause a significant inflammatory response. 
Chronic Effects: Although baritosis (caused by inhaling barium sulfate) produces nodular opacities on chest X-rays, there is no evidence of 
:linical illness or bodily dysfunction. 
FIRST AID 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
Skin: QuickZy remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have a comcioas person drink 1 to 2 glasses of 
water, then induce vomiting. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
Physician’s Note: Consider using calcium gluconate for muscular spasms. Cbnsider gastic lavage followed by saline catharsis if soluble barium 
compounds are ingested. Institute cardiac monitoring for ail significant ingestions of soluble barium salts. 
S &ctj 0s ‘7; >S pif 1, 

. . . . >.:., : : >:.;, ‘..:::::y>:’ ., . . . ,,.::;,.,> ,:;,: .., ::,.::,:, ,.,.., I,...... :\.::‘.::.. ,,._, .,,:.: :,.,: .,.,., ,.,.... I,._ .: i.,j/.i, :,, ._, :: ,.,. :., :.: .,... ,j:...,. .: ..,.,.__. 2.. . . . . ..(.... 
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Spill/Leak: Notify safetyp-emrsonnel of spill. Immediate1 
ChouId protect against dust inhalation and contact with s z.i 

shut off ail heat and ignition sources and evacuate hazard area. Cleanup personnel 
n, eyes, and mucous membranes. For small dry spills, use a clean shovel to place 

material into a clean, dry container with a cover. For a lar e dry spill, cover with a plastic sheet to minimize spreadin For li uid ills, cover 
with sand or other noncombustible material and place in disposal containers. Follow applicable OSHA regulations (&CFR l%IO.%O). 
Dis 
EPXD 

osal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
eslgnations* OSHA Designations * 

RCRA Hazardous Waste (40 CFR 261.33): Not listed Listed as an Air Contaminant (29 CFR 191O.lC00, Table Z-l) 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) *Designations for barium only. 
S&ifon -,8; j’, ,$ $@a1 ‘, ,.. .,._ .:.:.,.: ‘. .A., .: .,:: ‘.’ prot@$n, &J$#),; ,‘,:,J$f:: i::;ii:ii,,::.i,~i,i,~:::~~:~~~~::~::’~~~~~~~:~~~~~~~ .I.;iil:i:ii’i%:ibl:;.i:.-li;...:i:;:::~; ;i: ;<.$ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ::;;:;,,:::.:::j j, ,;:j:f,;; :,:::;;;,:,:: ~,:.‘.ii:;::; ,.,; 

,. ., ., .,. . . . . . . . . ., ., .,. . . . . ,. ,. ,. 
Goggles: Wear protective eyeglasses or chemical safety o 
Respirator: Follow OSHA respirator regulations (29 CF ??!2 

1es;per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
1 10.134) and, if necessary, wear a NIOSH-approved respirator. For emergency or 

nonroutine operations (cleaning spills, reactor vessels, or storage tanks), WY an SCBA. 
rtre;in : Ai;-punfpng respirators do llof protect workers m oxygendefic!ent atmospheres. 

46 ear ~perv~ous gloves, boots, aprons, and gauntlets to prevent skm contact. 
Ventll’atlon: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below OSHA PEL and ACGIH 
TLV (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its ~ource.(‘~~ 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in,the work area: soft lenses qay absorb, and all lenses concentrate, irritants. Remove this 
rnnEmMgrn 

:d 
our shoes and equipmen& Launder contamm+ed clothmg before w?anng. 

ever eat, drmk, or smoke m work areas. Practice good personal hyglene.after using this material, especially before’eating, drinking, 
smoking, using the toilet, or applying cosmetics. 
@ctiph 9. Special ‘precautiofi$ ‘and::~?m:~~~t~~,;‘~~~;~~;:.~~~,~~~, i:j:,, !I,, .>:;, ,: ,, :‘.:‘:,’ ,: ..,,, ~:~:j:::,~-.~~~.:..~i:~.il:ll:::,:~:~I.::~ :;,;,I :jj: ‘.:,r’ ,:,I, .+.‘: ; 

Storage Requirements: Store under inert gas, petroleum, or oxygen-free liquid in a cool, dry, well-venti!ated area away from all incompatibles 
(Sec. 5). 
Engineering Controls: Barium metal itself presents mainly an explosion hazard. All engineering systems should be of maximum explosion-proof 
design and electrically grounded and bonded. Use nonsparking tools. Proper storage is essential. Avoid dust inhalation and skin, eye, and mucous 
membrane contact. All processes should be enclosed and/or exhaust ventilation installed to keep the dust concentrations below the recommended 
levels. Practice good personal hygiene and housekeeping procedures. Preemployment and periodic medical examinations should be given to 
workers exposed to barite dust. Prevent exposing-individuals with respiratory disorders. ,.... 

Transportation Data (49 CFR 172.102) 
IMO Shipping Name: Barium alloys, pyrophoric 
IMO Hazard Class: 4.2 
NO Label: Spontaneously combustible . 
IMDG Packaging Group: II 
ID No.: UN 1854 
MSDS Collection References: 7,26,38,73, 85, 87; 89, 100, 103, 109, 123, 124, 126, 127, 133, 136, 138, 139 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CM; Medical Review: W Silverman, MD F4 
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hying rash (dermatitis). 
Chronic EfTectsz Iang-term chronic expurc may rrsult in mwy blood disordas ranging from aplastio anemia (an inability to form blood cells) 
IO leukemia 
FIRnAID 
Eyes: Gently lift the eyelids and flush immediately and mntinuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Qui&y remove contaminated clothing. Immediately rinse with flooding zunounnts of water for at least 15 min. For reddened or blistered 
skin. consult a physician. Wash af%ted area with soap and water. 
[nhalatlon: Remove exposed person to f&h air. Emergency personnel should protect against inhalation exposure. provide CPR to support 
breathing or circulation as necessary. Keep awake and transport to a medical fscili 
hgestlon: Never qivc anything by mouth to an ooconscious or convulsing v 
Fatal. Call a physinan immediate 

person f tngested, do ti induce vomiting since qiration may lx 

After first aid, get appropriate ti 
Ph 

-plant, paramedic, or community medical support 

i. 
slclan’s Note: Evaluate chronic exposore with a CEtC. peripheral smear, and r~culocyte count for signs of myelotoxici Follow up any 

ear y mdicators of leukemia with a bone marrow biopsy. Urinary phenol conjugates may be used for biological monitoring o Y 
Acute mwagemcnt is primarily supportive for CNS depression. 

recent exposure. 

,. . . .,., :. . . ii.,’ ~~~~~:~ 
et& <., ..> ‘.. > .>..> .>>.. .c:.< 1 ..I_. .> ..<:. I .::.: 
SpllWLenk: Design aadproc~ice a benzene spill control and counter-ureplan (SCCP). Notify safety personnel, evacuate all unnecessary 
personnel, eliminate all heat and ignition sources, and provide adequate ventilation. Cleanup personnel should protect against vapor inhalation, eye 
contact, and skin absorption. Absorb as much benzene as possible with an inert, noncombustible material. For large spills, die far ahead of spill 
and contain liquid. Use nonsparking tools to place waste liquid or absorbent into closable containers for disposal. Keep waste out of confined 
spaces such as sewers. watersheds, and wataways because of explosion danger. Follow applicable OSHA regulations (2.9 CFR 1910.120). 
Disposal: Contact your sopplier or a liceosed contractor for detailed recommendations. Follow applicable Feder& state, and lwal regulations. 
EPA Deslgnatlons 
Listed as a RCRA Hazardous Waste (40 CFR 26133). Hazardous Waste No. UO19 
Liited as a CERCLA Hazardous Substance* (40 CFR 302.4). Reportable Quantity (RQ): loo0 lb (454 kg) [* per Clean Water AC& Sec. 307 (a), 

311 (bX4). 112; andperRCL4, Sec.3001] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Liited BS SARA Toxic Chemical (40 CFR 372.65) 
OSHA Deshnatloas 
Listed as an-& Contaminant (29 CFR 1910.1000, Tables Z-l-A and Z-2) 
P. I. . . . i . ;;f;? .-y-c.: .r. ..: . . . . :m., ..:- . . . . $ .“i.‘; . . . i _*_.... I)“;’ .; . . . i*‘.~,$“;: i .~........,..,,........... ~ ~ ~. ,,, .,~~~ .; .,.. il. ..il “.“^:“l”~r~~..~...~,’ I . . . . . +y: _.,...,........,.,.....,.. ~ _/..._...,......,. 
s~b~ri;S~.~~~ji~~:ta:1’~~~:~~~~~~~~~~~~~~~~~~:~~~,~~~.~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~.~~~~ .. _, . ..p(l...: .,.. ,..,., )...~..<, .,,._..._ .._,i,.. ,.... ,-‘/.,. ,., ., . . . . ,............. .,..._: _ !‘.... ./ ..,P ..* ‘.., ‘*.&>.c ,.... :>.,>:I /.........,.,.. j . . . ..__..... “1. ..l.,.i _^ :... ,.,... I>. .I:: __ ..,,,. l.i. 
Goggles: Wear protective eyeglasses or chemical safety goggles. per OSHA eye- and face-potection regulations (2.9 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces- 
SW, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an 
SCBA. Warning! Air-pur4eying respirators & not protect workers in oxygen-def~ien! atrnospkra. 
Other: Wear impervious gloves, bzots, aprons, and gauntlets to pevent skin contact. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations at least below the OSHA PELs 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its soorce.(‘m) 
Safety Stations: Make available in the work area emergency eyewash stations, safetyiquickdrench showers, and washing facilities. 
Contaminated Equipment: Never wear cOntact lenses in the work area: soft lenses may abmrb, and all lenses concentrate, lrritanrs. Remove this 
material from your shoes and equipmen& Launder contaminated clothing before wearing. 
Commenh: Never eat, drink or smoke in work areas. Practice gwd pasonal hygiene after ustig this material, especially before eating, drinking, 

Storage Requirements’ Store in tightly closed containers ln a cool dry, well-ventilated area away from all heat and ignition sources and 
incompatible materials. CalrtiDnl Benzene vapor mayform explosive mixtures in air. To prevent static sparks, elect&ally ground and bond all 
containers and equipment used in shipping, receiving. or transferring operations in lmxh&on and storage areas. When opening or closing 
benzene containers, use nonsparking tcols. Keep fre extinguishers readily available. 
Ettglneerlttg Co&ok: Because OSHA sp&fically regulates benzene (29 CFR 1910.1028). educate workas about its potential hazards wd 
dangers. Minimize all possible exposures to carcinogens. If possible, substitute less toxic solvents for benzene; use this material with extreme 
caution and only if absolutely essential. Avoid vapor inhalation and skin and eye contact, Use only with adequate ventilation and appropriate 
personal protective gear. Institute a respiratory protection vogam that includes regular training, maintenance, inspection, and evaluation. 
hsignate regulated arear of benzene use (see legend in the box below) and label benzene containers with “DANGER, CONTAINS BENZENE, 
CANCER HAZARD.” 
Other Precautions: Provide preplacement and periodic medical examinations with emphasis on ahistoyof blood-disease or previous exposura’ 

DOT Shipping Name: Benzene 
Transport&loo; (49 CFR 172.101, .102) 

DOT Hazard Class: Flammable liquid0 
MO Shipping Name: Benzene 
IMO Hazard Class: 3.2 

ID No.: UN1 114 ID No.: UN1 114 
DOT Label: Flammable liquid 
DOT Packaging Exceptions: 173.118 

MO Label: Flammable liquid 

DOT Packaging Requirements: 173.119 
IMDG Packaging Group: II 
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M aJeria/ Safety Dala S h eets Co llection :

(§P
Genium Publishing Corporation

1145 Catalyn Sired Sheet N o . 316
Scbenectady, NY 12303·1836 U SA B enzene

(518) 317-S854
Issued: I ins Rev ision: E, 8190

: ·'S&:: ti6[fl:+':MatCfjal' '=ldciltIr.eation ::l'~M''A'WM~£}P#t#¥%Wn:llikM$@mt%$t#t%i~'i¥t&f:,:, ,;t:%1*St¥AW&M@f~t8W1tglW&t32@
Benze ne (C, H) Description: Derived by fn.ctional distillation o f coal tm", hydrodea1kylation ef toluene or pyro lysis of R I l'(FP A
gesclire, caWytic rc!ormin8 of petroleum. and transalkylation of tolu ene by disJx oportionation reaction. U5I;d as a fue l: a [ 4

<®>
chemical re&fent; a solvent for I. large nwnber of rnaten als such as~aints . plastics, robber. inks . oils. and fa1s; in maaufac- S 2'
D.1rinf p~o e.thylbenz.ene (for styrene monomer), nitrobcnune ( or aniline). dodecyIbe:nune (for detetg~. cyclohex- K 4
ane ( or nylon), chlorobenzene, diphenyl, benzene hexachl oride, nakic anhydride, bc1zc:ne-sulfonic acid; . c ial lee ther, oSJcin
linoleum. oil cloth.. varnishes, and lacqu ers; for printing and litho graphy; in dry cleanin g; in adhesives and coatings; for absorption
extraction and rectification; as I. de f using ?aJt: in lhe tire industry; and in shoe factories. Benzene has been banned 15 an HMIS
ingredi ent in products intended Cor ousebo l use and is no longer used in pes tici des . H 3
Other DeslgnaUons: CAS No. 0071-1.3-~ benzol, carbon oil. coal naphthA. cyclchexetriene, mineral naphtha. nitration F 3
benzen e, phene, phenyl hydride. pyrobenUJL R 0
M a Duractu re r : ContB.t:t yo ur suppli~ 01: distributor. Consult the latest ChcnU:a1wuk Bilyus' Gw~) for a suppliers list, PPGt

Ca utions: a confirm ed 1t.sunbn carcirogen by the IARC. CJvorUc low-lLvd apOSIV~ may CLJJJ,S~ cancer (leukcn.ia. ) and bone
t S ec. S

Benzeoe is
marrow damage, wilJo injury 1.0 blood·f orming tUSUL . It is also a dengercus fire hazard when ex po sed to heat or flam e.

i~ti9#;~I'(IPia:~~f$!!ii#I;m,~4Pl:1troiialE;!~ul'i\;#!ID!t$!~;,Mtf401:;\71*t1jj;yi*tiifr:
BeIU.ene.ca 100%'

1989 OSHA PELs 1989·90 ACG rn 1985-86 Toxicity Data l
(29 CPR 1910.1000. Tab le Z.I-A) TLY·TWA: 10 ppm. 32 mghn l Man. oral. lDI...: SOmgJ1cg: no toxic ef fect noted
8-hr TWA: 1 ppm,3 mg/m' Man. inhalation. TC : 150 ppm inhaled intermitten tly over

15·min STEL: 5 ppm. IS mg/m'
1 yr in a number Jrdiscrete , separate d oses affects the

blood (other changes) and nutritional and gross metabo-

(29 CPR 1910.1000. Tabl. Z.2) 1988l'HOSH RELs
fu m (body temperature Increase)

Rabb it. eye : 2 mg administered over 24 hr produces seve re
8-hrTWA: 10 ppm TWA: 0.1 ppm. 0.3 mghn' irritation
Acceptable Ce iling Concentration: 25 ppm Ceiling: 1ppm. 3 mg/m'
Acceptable Maximum Peak: 50 ppm (10 min)t

• OS HA 29 CFR 1910.IOClO, Subput z. sl&1es th at the final benzene lta.ndard in 29 e FR 191n l028~liCl to all occupational exposure.s to benzene o:.c:eptin some
sub5 egme:nLs of industry where eA poJUre5 are eauistenlly under the action level (i.e. , distrib:tticn and sale or tue u , se.aJ.cd containe rs and pipelines. eoke,production.
oil and gu drilling and prodUdiCrl.natural gal prooe.uing. and the pe= t.age exclusion for liquid mixtures); fort.~e excepted subsegments, the benzene limit! in
~z~~. 1t Aeec:pu.ble muim= pe.a.k above the acceptahle oeiliDlc:onc:ttl.tntion for an 8-hr shift.*See MOS H. IUECS (CYI4OCKXXl). for additional irritAtive. mutative, reproductive., tumorigenic, and toxicity data..

):~•.~t~Qn)$fYlmm(~J !J·l~'f#~1w@m10~tt.TN@~17t~lt~~1~0~£~}*M:::IitW\1Jrjff:W!Jk+tK;::~W*Bf8fqt~iJt'?F%~f~,lA/;
Boiling Pc lnu 176 'F (80 ·C) M olecula r Weight: 78.11
MeJtIn~PDlnt: 42 OF (5.5 'C) SQe<:UIc GraVity (15 ' C!4 .q: 0.8787
Vapor ressure: 100 mmH" &1 79 OF (26 .1 ' C) , ate r SoIUbl~: SlightloJ0 .180 g/ lOO g o r Hp at 25 "C)
Yapor- DeDsl~ (Air ; 1): 2. % Vola tUe by olume: 1
Evaporation ale (Ether ~ 1): 2 .8 Viscosity: 0.&168 mPa at 20 °C

Appea rance a nd Odor: A colorless liquid wi th a characteristic sweet. aromatic odor. "The odor reoo gnition thr esbold (IOO1'Dof pan el) is approxi -
mately 5 ppm (unfatigued) in air . Odor is nct an adequate warning of hazard.

SecUoil if~;,;rjt~;!\ndlj:xp!9§j9!\!;Pa,!#ltt$jkYt®i;f$M'&1$li1%@0;;;;'+Wi£f;;01;%t1V-;'9\'t{W~;t%4;;~
Flash Point: 12'F (-11.1 °C)oCC I Autolgnltloe Temperaruree928 'F (498 °C) I LEL: 1.3% vlv UEL: 7.1% vlv
Extingulsblng Media: Use dry chemical. foam, or carbon diox..ide to extinguish benzene rues. Watrr may be Ineffectfve as an extin guishing
agen t since it can sc atter and spread. the fire. Use water spr2 to cool fire -exposed containers, flush spills away from e xposures. dis pers e benzene
v!1POr. and protee~el al1emptin~to slop an uni~lt benzene leak.
Un us ua l Fire or loslon Hazards: enzene is a C ass IB flamm able liquid. A concentration exceeding 325 0 ppm is co ns idered a po tential
rue explosion hazar Benzene vepcr is heavier than air and c an collect in lo w lyinft areas or travel to an igni tio n source and flash back. E~losive

and flammable benzene vapor-air mi xtures can easi ly form a1 room temperanrre. E uninate all ignition sources wh ere benzene is used. han ed, or
sto red.
Spedal FLre-figbti~ Proced ures: Isolate hazard area.md deny entry. Since: fire may produce tox ic fum es, wear a se lf-co ntained breathing
app aratus (SCB A) With a full facepiece o~ted in the presrure-demand or pos itive-pressure mode and full~otective equ~enL Structural
firefi ghter's protective clothing provides limited peotecnon. Stay out of low areas. Be aware of runctf from ue control me ods. Do not rel ease to
sewers or .....aterways. Runoff to sewer can create pollution. fire . and expl osion hazard.

.§@rO:~.::~~]:.g##g,i,}1.tj;_~;g:~![\ftit:trJ1iit1!~TI~ff.f1kt1~Ki1ifj{@1:{J\tfAiw&\1@t#tlY1;t=$~~Uk\tt{%W$Hfll{1:1%1ttif>2~~&:*i@~V
StabUUylPolyme nzaUoD: Benze ne is stable at room temperature in closed containers under norm al 'Sto rage and handling co nd itions . Hazardous
po lymerization cannot occur.
Chemical Iucompetlbllltlese Benzene ex plodes on contact with dibcrane. permanganic acid. bromine pentafluoride. percxod isulfuric acid. and
pcr o xomonosulfuric acid. It ignites on contact with dioxiligen difluoride. diox yg cny l tetrafluorobor ate, iodine heptafluoride, and sodium peroxide.
+ WaIeT . Benzene fonns sensitive. explosive mi xture wi iodin e pentafluori de.,ozone, liquid oxygen. silver per chlora te, nitryl ~chlorate. nitric
acid. and arsenic pent.af1uoride + potassium methoxide (exf;'lodes above 30 ' C). A vi~orous or incandes cent rea ction occ u rs wi bromine
trifl uoride, uranium hexafluoride, and hydrogen + Rane y ruckel [above 4 10 of (210 C )J. Benzene is incompatible with o xid izing mstcrials.
Co nd itio ns to Avoid : Avoid heat and igni tion sources.
Ha lJl r do us Prodo<:ts or De composlUon: Thermal o xid ative deoompo si tion oC benz.ene can produce roxic gases and Tapers such as carbon
mon oxide.
~e I 99'OG::IIIIIo&.ll:Ip.,.bliah.iD.4~

.....~~ ......<o,~<:l:i.<m .. il.t>aJ Ilb>po.bl i...,...·.p"""'..""'iopfflo.",.."...
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Genium Publishing Corporation 

1145 Catalyn Street Sheet No. 59 
Schenectady, NY 12303-1836 USA Beryllium Metal/Powder 

(518) 377-8854 
1 Issued: 4180 Revision: A, 1 l/89 

ieryliium M&al/Powder Description: A naturally occurring ore found in clnysoberyl (Be,SiO,) or produced industrially R 1 Genium 
rom beryl (3Be.0Al&..6SiOz). The ore is converted to the oxide or hydroxide, then to the fluoride or chloride. The I 4 

slide may be reduced m a furnace by magnesium metal or by electrolysis. An alternative purification‘process is aliquid-.’ 
iquid extraction with an organophosphate chelating agent. Used in aerospace structures, radio tube parts, inertial guidance 

g‘ T 4 ’ 9 

ystems, computer parts, Be-Cu alloys, gyroscopes; used as an additive in solid propellant rocket fuels, as a neutron source 69 
vhen bombarded with alpha particles, and as a neutron moderator and reflector in nuclear reactors. HMIS 
Ither Designations: Glucinium; Be; CAS No. 7440-41-7. H 4 
danufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers’ G&b (Genium ref. 73) F 1 
or a suppliers list. 

EPGt” 
*sec.s . . . . . 

i~tiani2i:“:In~r.~di~n~~~‘~:::,~,~~~’~,~ti,~~~~~:~~;~~~~~~~,~~~~:~ :,,:I: Y: .‘:ic: ;. ;:...‘,.-::: ;: .:,,: ~..jA:_j:,,j,, ::i:,c,,:~,.,. .;$xl.j:i:; :ri:i:i..:iii;iiiiliiili:l.l..--’i,l,:l~ .~-i:.:i;~:-:iS:i:i:~~~~:~~~~ ,, ., ,. . . . . . . ,. .,, .,. ., ., .,. ,. ., 
lexyllium and compounds, ca 100% 
XHA PELs ACGIH TLV, 1989-90* Toxicity Data? 
I-hr TWA: 0.002 ppm TLV-TWA: 0.002 mglm’ Human, inhalation, TC,: 300 mg/m3, pulmonary effects 
$0~mln STEt: 0.005 ppm NIOSH REL, 1987* Rabbit, intravenous, TD,: 20 mg/kg, neoplastic effects 
3elllng level: 0.025 ppm Not to exceed 0.5 l.@m3 

These values are for beryllium and its compounds. 
See NIOSH, RTECS (DS 175(xXx3), for additional data with references to mutagenic and tumorlgenic effects. 

. . . . . . . ,. . .,.. . ., 
j&$idn i~~‘~.ghys,i,~!.Da’~~~: ;;;,j.,;: .‘:i:i::.‘:l.i.::::::i:jii;:::li~ii:’:i::iii:li::.i:: $$‘:$:.i;i:: i:,::i:~:iik~~~~.,:~~~~, “:i~;::~ii~.:.~.~~~::,~.: ,~:i~::~:i::,,:i;,i~.i;::~.ii’~~~,~.,~,~~lr;j’,.~~:~:~~~,~~~::~::~~,~~~~~~~~~~~~~~~~,~,~:~~~,~~~~~~~~~~~~ 

Soiling Point: 5378 ‘F (2970 ‘C) Specific Gravity f&O = 1 at 39 ‘F (4 ‘C)): 1.848 at 68 ‘F (20 ‘C) 
Melting Point: 2332 ‘F (1278 ‘C) Water Solubiiity, hot water: Slight 
Vapor Pressure: 7.6 mm Hg at 3470 “F (1910 “C) cold water: Insoluble 
4tomic Weight: 9.01 g/mol 

tppearance and Odor: A grayish-white metal with a hexagonal and aniostropic crystal structure (i.e., their index of refraction varies with 
ncident light direction), and a powdered metal, no odor. 

Extinguishing Media: Never use water or CO,. Instead, smother the fine with an approved dry-powder extinguisher. Sand, graphite powder, and 
sodium chloride are also recommended. 
Unusual Fire or Explosion Hazards: Beryllium can be a moderate fire hazard if exposed to flame. The hazards increase as particulate size 
decreases. A beryllium dust cloud can be explosive (areas where dusting may occur require Class 2, Group E electrical services, 
29 CFR 1910.309). This materials combustion products are highly toxic. 
Special Fire-fighting Procedures: Fire fighters should use full protective clothing, eye protection, and a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode. After exposure to a beryllium tire, they should clean 
equipment and bathe carefully. 

Chemical Incompatibilities: Acid and alkali soluble, it m&s with strong bases to evolve hydrogen.t Garm beryllium reacts incandescently 
with phosphorus, fluorine, or chlorine. Molten lithium metal at 356 “F (180 ‘C) severely attacks beryllium metal. 
Conditions to Avoid: When heated in air or in mixed CO, and nitrogen, beryllium is ignitable. Mixtures of the powdered metal with Ccl, or 
trichloroethylene flash on heavy impact. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of beryllium emits very toxic oxide of beryllium fumes. 

* When moist bervllium forms thin, acid-resistant oxide films on solid surfaces. 
t A simple as&&ant gas, hydrogen-is extremely flammable. ., 

.:,i:,i::f:j .:i’ii::‘~:i:‘:‘::.,~:‘lii:, $ 

Carcinogenicity: The NTP, IARC, and ACGIH list beryllium as a carcinogen. Animal studies also indicate that beryllium produces lung and 
bone tumors. 
Summary of Risks: Beryllium is highly toxic by inhalation of fume or dust and exposure to this element and its salts may cause death. Inhaled 
beryllium is partially deposited in the lungs, the blood system, and finally the bones, thus affecting all organ systems. Since the human body does 
not quickly eliminate beryllium, trace amounts in urine are detectable as long as 10 years after exposure. Prolonged or repeated skin contact can 
cause skin irritation or dermatitis. Eye contact can produce conjuctivitis and eye ulcers. If introduced through the skin via cuts or punctures, 
nonhealing ulcers may develop. Conhue on m nape 



No. 59 Beryllium Me&l/Powder I I/89 

Medical Conditions Aggravated by Long-Term Exposure: Increased risk of lung, liver, gall bladder, and bile duct cancers. Target Organs: 
Lungs, mucous membranes, eyes, skin. Primary Entry: Inhalation. Acute Effects: Symptoms may occur up to 72 hr after a massive exposure. 
4cute inhalation can produce pneumonitis with inflammation of the upper and lower respiratory tracts, nasal congestion, nonproductive coughing, 
md pulmonary edema. High dose exposures may cause acute respirat&y distress, brain hemorrhaging, liver inflammation, aid spleen hemokag- 
mg. Chronic Effects: Symptoms may be delayed up to 15 years. Chronic exposures result from long-term exposure to small (microgram) 
quantities and can produce berylliosis. Berylliosis is a progressive granuloma formation in the lungs which eventually causes increasing shortness 
If breath and, in some cases, death. Since it also circulates among other organs, beryllium causes eventual heart enlargement and failure, liver and 
spleen enlargement, kidney stones, various malignant tumors, and damaging ceJ1 death in any organ in which it accumulates. 
FIRSTAID 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
Skin: After rinsing affected area with flocding amounts of water, wash it with soap and water. Inhalation: Remove exposed person to fresh air 
and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that 
zonscious person drink 1 to 2 glasses of water, then induce repeated vomiting until vomit is clear. Present studies indicate that beryllium is so 
poorly absorbed through the intestinal tract, that ingestion is not an important hazard (Zndu.szriaZToxicology, 31d Edition, Hamilton). 
After first aid, get appropriate in-plant, paramedic, or community medical attention and support. Watch for signs of respiratory deteriora- 
tion, and use oxygen as needed. 

. . . :., .; .:.: ~~~~~~~~~~~~~~~~~~~~~~~~~~ R@$j+l~ Pi;~~~~~~~~l~,~~~~~~~~~~~~~~~~:~~:~~:~:~~~:~~ ~:is’i:~~~ ;:&:.$Z~ ~,,::i3,i~~:~,~~~::~:~:~~~~~~~~~ 
. . . .,_., ., . . . .,_, ,_., . (., . ., . . . . . . . . . . . ., . . . . . ., _ ,. ., ,. 

Spill/Leak: If powdered metal is spilled, notify safety personnel. Evacuate. area except for cleanup personnel with protective quipment against 
&tact or inhaiation hazards. Provide ventilation and remove heat and ignition soux&s. To prevent-dusting conditi& vacuumo; wet mop 
powder spills. Collect particulate scrap, absorb on paper, and transfer to a sealed recovery or disposal container. Disposal: Dissolve beryllium in a 
small amount of 6M-HCl, filter it, and add a slight excess of 6M-NH,OH to the filtrate using litmus as an indicator (blue at pH 8.3). Heat and 
coagulate the precipitate. After 12 hr, filter and dry it. Handle beryllium waste unsuitable for recycling in accordance with Federal, state, and local 
regulations. Dispose of scrap or waste material by arranging its return to the supplier in a mutually acceptable form. Contact your supplier or a 
licensed contractor for detailed recommendations. 
OSHA Designations EPA Designations 
Listed as Air Contaminant (29 CFR 191O.lC00, RCRA Hazardous Waste (40 CFR 261.33): Not Listed 
Table Z-2) Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (ROJ 

100 lb (45.4 kg) [* per RCRA, Sec. 3001; per Clean Water Act, Sec. 307(a), 1121 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 

,. ,, . ..:. ,,.,. . :... . ..\. . . s~~i~,~~~~~~;~~,~~,:~,~~~~~~~~,~~,~~~::,~~~:~~~~~:~~~~,:~~~~~~~~~: :,,.i:i~:~~:::i’~~~~~~~~~~~~~~~~~~~~~~~~~~~:_-:i-Il:i-;_ii::i_:;:~~~~~:lji:~:_.;i_;;i;l:iiiii~~~~ 
.A.. 

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Wear a NIOSH-approved respirator for emergency and nonroutine use in concentrations above the 8&r, 2+g/m3 TWA. For any time 
period, a half-mask, air-purifying respirator with a high-efficiency ftiter is suitable for concentrations as high as 25+g Be/m’ (see NIOSH, A 
Recommended Standardfor Occupparional Exposure to Beryllium, Sec. 4). A powered, air-purifying respirator equipped with a “fume filter” is 
suitable for concentrations up to 40 p-g Be/m3. A full facepiece, air-purifying respirator with a high-efficiency ftiter is suitable for concentrations 
up to 100 pg Be/m3. A powered, air-purifying respirator equipped with a high-efficiency Nter, operating in the positive-pressure mode, is suitable 
for concentrations up to 1000 pg Be/m3. An SCBA with a full facepiece operated in the pressure-demand or positive-pressure mode is suitable for 
concentrations above 1000 lg Be/m3. Follow OSHA respirator regulations (29 CFR 1910.134). Warning; Air-purifying respirators do not protect 
workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin 
contact. When exposure levels exceed the TLV, change into clean protective clothing and shower at the end of your shift. Ventilation: Provide 
general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL standards (Sec. 2). Local exhaust 
ventilation is preferred since it prevents contaminant dispersion into the work area by eliminating it at its source (Genium ref. 103). Safety 
Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated 
Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Launder contaminated 
clothing before wearing. Remove this material from your shoes and equipment. Comments: Never eat, drink, or smoke in work areas. Practice 
good personal hygiene after using this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics. . . . . :..._.. _... . . . . . . ..:.i, $~,~~dmli’9;.‘,1:i~~,~~~~~~ ,p,r,~~~ti,~~~.;m,Fi,Com’me’,~,t~:’ ‘:f.; ,.,..:i’:i:i~~~~~~~~~~~~~~~ $~;:;iJ,:::;j i:;: .?I,; : ” :J$f; ., .‘i; $$yy; ‘i::i”.i’;::i:i~.iii~~~:,~~~~~~~~~~~ i:~:iii:,~~:i::; 

. . . . 
Storage Requirements: Clearly label and store beryllium away from incompatible materials (Sec. 5) in a clean, dry, low fire-hazard area. Protect 
containers from physical damage. Engineering Controls: Provide adequate ventilation in areas where beryllium can become airborne. Monitor 
these areas with personal samplers to limit and control exposure levels. Teach workers about beryllium’s potential hazards. Practice good house- 
keeping to prevent accumulation of beryllium-containing deposits. Give preplacement and annual medical exams (chest x-rays, baseline pulmo- 
nary function tests [FVC, (functional vital capacity) and FEV, (the amount of air exhaled in the first second after maximum inhalation)] and body 
weight measurements to workers possibly exposed to concentrations above the TLV. Prevent exposing those with pulmonary disease, chronic 
skin, liver, heart, or kidney conditions; abnormal chest x-ray or.blood.count;.or vital capacity depression greatezthan 10%. Ensure all.engineering. 
systems (production, transportation) are of maximum explosion-proof design. To prevent static sparks, electrically ground and bond all containers 
and pipelines used in shipping, transferring, reacting, producing, and sampling operations. 

Transportation Data (49 CFR 172.101, .102) 
DOT Shipping Name: Beryllium compound, n.o.s. 
DOT Hazard Class: Poison B 

IhJO Shipping Name: Beryllium, metal powder 
IMO Hazard Class: 6.1 
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Material Safety Data Sheet 
from Genium’s Reference Collection 

Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(5181777-885 

No. 23 

CADMTUM 
(Revision C) 
Issued: Se tember 1977 

GENIUM PUBLISHING CORP. Revised: ?J ovember 1988 

Descriptlon(Orlgln/&s)~ Used in electroplating other.metals;.in dentistry; in alloys;.in nickel-cadmium 
3% 

- 29 _ 
batteries; and in reactor control rods. 

Genium 
Other Designations: Cd; CAS No. 7440-43-g 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek 
Buyers’ Guide (Genium ref. 73) for a list of suppliers. 

EM’: Rl 
I 4 
s 1 

iiz!%P&E AS No. 7440-43-9, ca 100% 

S-Hr TWA: 0.1 mg/m’ (Cd Fume) 
Ceiling: 0.3 mg/m’ (Cd Fume) 
8-I-h TWA: 0.2 mg/m’ (Cd Dust) 
Ceiling: 0.6 mg/m’ (Cd Dust) 

ACGIH N-K,* 1988-89 
TLV-TWA: 0.01 mg/m3 (Cadmium and Compounds, as Cd) 
ACGIH A2, Suspected Human Carcinogen 

ACGIH TLVs, 1988-89 
‘&V-TWA: 0.05 mg/m3 (Cadmium Dusts and Salts, as Cd) 
TLV-Ceiling: 0.05 mg/m3 (Cadmium Oxide Fume, as Cd) 
TLV-TWAz 0.05 mg/m’ (Cadmium Oxide production) 

Toxicity Data** 
Human, Inhalation, IX!,: 39 mg/m3 (20 Minutes) 

*Notice of Intended Changes, Genium reference 116, p. 39. 
**See NIOSH, RTECS (EU98COOOCQ, for additional data referring to reproductive, tumorigenic, and mutagenic effects. 

‘S,E~~Io,M~~~~~:~,~sI~~~~~~,~:~~:,:~: ~::.:;I:i:il;i:i~~~~~~:~.~~~~~~~~~~~~~~~~~~.~~~~~~~~~~~~~~~~~~~~~~~~:~:~~~::,:~::~,:~~:,:~~,:::~~~: :i.;~l:i:;~..:~::i.i’:b~~~iiiiwliiiil . . . . . . . . . . ,,.. ..,.. . . .,...,. ., . . .,. ___.._ . . .,., ,.,.,.,.,.....,.,.,.,.,., i.,. 

Boiling Point: 1413°F (767’C) 
Melting Point: 610°F (321°C) 

Molecular Weight: 112 Grams/Mole 

Vapor Pressure: 0.095 Torr at 610°F (321°C) 
SoIubiLlty in Water (%): Insoluble 
Speclflc Gravity (II,0 = 1): 8.642 

Appearance and Odor: A soft, blue white, malleable, lustrous metal that can be cut easily with a knife; odorless. 
Comments: Cadmium has a significant vapor pressure of 0.000021 tom (corresponding to 0.12 mg/rnv at 315°F (157’C). Heating this metal 
Without using correct engineering controls and/or personal protective equipment can result in overexposure. 

SE~~3[~O~~~~~~,~~~~~~~~~~~~~~SIo~:i,: ,~~~~:;lzsiliij~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~:~~~ i;:.. :,;$;f:::, ,$:i’l ,:l:iai:ibl~~~~ 

Flash Point and Method* 1 Autoignition Temperature* 1 LEL* 1 uEL* 
Extinguishing Media: *Cadmium metal burns readily in air if it is heated. As with most metals, the reactivity/dust-cloud-explosion hazard 
increases as the cadmium metal becomes more finely divided. In fact, finely divided, powdered cadmium metal can be pyrophoric (it bums 
spontaneously in air without any source of ignition). Carbon dioxide, dry chemical, or sand are recommended extinguishing agents for 
cadmium fires. Unusual Fire or Explosion Hazards: Cadmium dust can explode during a fire. Massive cadmium metal does not present 
this potential explosion hazard; however, certain work operations such as grinding, welding, or cutting, can produce dust made of finely 
divided cadmium particles. Warning: Do not create a dust cloud of cadmium particles, especially during cutting, grinding, or welding 
operations. Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the 
pressure-demand or positive-pressure mode. 
:SEC~I,ONiil’ii~~~R~~~~~~~~,~~~~~A,’ ,, I,;: : j f, ” ~, i:::,~~~~:,:ji:i~::i;ili’i:i:l;klll~~~ii~il”jiiji:li:ii::-j’iiii:iiii’i~,~:~:i:,:i.l;:::,i:::. ,:,:‘; f.; ~ ;,:y, jjj j;(:. i :. : ~: ,,, .iy;.~&~L 

StabilltyiPolymerlzatlon: Cadmium is stable in closed containers during routine operations. Hazardous polymerization cannot occur. 
Chemical Incompatibilities: Cadmium reacts dangerously with ammonium nitrate, hydrazoic-acid, tellurium, and zinc (Genium ref. 84). 
Conditions to Avoid: Avoid all exposure to sources of ignition and to incompatible chemicals. Hazardous Products of Decomposi- 
tion: When heated, which is likely during fires and work operations such as welding and machining, cadmium metal can decompose into 
cadmium metal fume and cadmium oxide fume. 
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Carclnogenicity: The ACGIH classifies cadmium and its compounds as suspected human carcinogens (group A2); the IARC lists them 
as probable human carcinogens @group 2B): and the NIP classifies themas anticipated human carcinogens (group b). Summary of 
Risks: Heating cadmium metal produces intensely irritating cadmium metal fume. The acute effects of its excessive inhalation, which 
include severe tracheobronchitis, pneumonitis, and pulmonary edema, are life threatening and are usually delayed for several hours; their - 
mortality rate is about 20%. Nonfatal pneumonitis has resulted from exposure to 0.5 to 2.5 mg/m); a fatality has been reported for five hours’ 
exposure at 9 mg/m’ and for 1 hour’s exposure at 40 to 50 mg/m3. There is no warning discomfort or immediate irritation from exposure to 
cadmium fume. Acute gastroenteritis and symptoms of metal fume fever are associated with even lower acute exposure. Symptoms of acute 
overexposure include excessive salivation, a dry, burning throat; headache; aching muscles; coughing; chest tightness and pain; nausea; 
chills, and fever chills; and fever. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, 
respiratory system, kidneys, and blood. Primary Entry: Inhalation, skin contact, Acute Effects: See Summary of Risks, above. Chronic 
Effects: Long-term., chronic inhalation of cadmium dust, salts, or fume causes chronic cadmium poisoning characterized by a distinctive, 
nonhypertrophic emphysema with or without renal tubular injury, accompanied by the urinary excretion of a protein with a molecular weight 
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Of 20,000 10 30,000. This DlQkill is itself a sign of earlv but reversible chronic noisoninz. (Possible chromosomal aberrations and decreased 
birth weight among babies’ of women exposed to cadium have been noted.) Danger: Continued overexposure from inhalation causes irre- 
versible renal tubular damage. Cancer, anemia, eosinophilia, anosmia, chronic rhinitis, yellowed teeth, and bone changes have been reported. 
Bone pain in the ribs, backbone, and femur is common; disorders of calcium metabolism develop; and kidney stones and pulmonary fibrosis 
have been described. FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with flooding amounts 
of running water for at least 15 minutes. Skin. Rinse the affected area with flooding amounts of water, then wash it with soap and water. 
Inhalation. Remove the exposed Person to fresh air; restore and/or support his or her breathing as needed. Have qualified medical personnel 
administer oxygen as required. Ingestion. If a physician is not readily available, give the exposed person 2 to 3 glasses of water to drink and 
induce vomiting. A physician may administer a gastric lavage followed by saline catharsis. Comments: A comprehensive medical program 
is advised for those who work with cadmium or its compounds. This should include chest X rays and forced-vital-capacity tests. Get med- 
ical help (in plant, paramedic, community) for all exposures Seek prompt medical assistance for further treatment, observation, and 
support after fist aid. Note to Physician: Chelation therapy may be useful in treatment; calcium disodium edetate and pencillamine are rec- 
ommended. Dimercaprol (BAL) is not recommended because of reported renal toxicity of the cadmium-BAL complex. 
S E%TI(JN ,: ',7;, ,', SPIJ" ;:';,LEAK .:.:.: i' A'NIi" ; .:$)IS PO Sp;L " PR O'CED URES &;;\;, :::::i:l::;--i::i::i::.~~,:~:,~:~:~:~~~~ ~~.'iiiii:;$';s~ 
Spill/Leak: Notify safety personnel, evacuate unnecessary personnel, eliminate all sources of ignition immediately, and provide adequate 
ventilation. Cleanup procedures must not create dusty conditions. Pick up the spilled material using vacuuming, mopping, or wet-sweeping 
techniques. Cleanup personnel need protection against inhalation of dust and fume (see sect. 8). Waste Disposal: Contact your supplier or a 
licensed contractor for detailed recommendations. Follow Federal, state, and local regulations. Concentrated solutions of cadmium waste can 
be precipitated with lime and collected by filtration. Effluent should be treated as needed to reduce the concentration of the cadmium to a 
level that is within regulatory compliance limits. 
OSHA Desi nations 
Listed as an 5 rr Contaminant (29 CFR 1910.1000 Subpart Z). 
EPA Designations 40 CFR 302.4) 
RCRA Hazardous \5 
CERCLA Hazardous 

aste, No. DC06 (40 CFR 261.24 [Characteristic of EP toxicity]) 
Substance, Reportable Quantity: 1 lb (0.454 kg), per the Clean Water Act (CWA), 9 307 (a). 

,$E~J-jN,:;.‘~;,.~:SpE~~L :P~OTE~~IQ~~,:j;~@O R&@T&QN., ‘,, : ,‘:? ,:;.‘i:‘; .:.‘j;i’:,;;;;;;;:iii.;, :~c~~~~~~~~~~~~~~~~:~~~~:~:~~~~:~~~~~: 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of a cadmium solution is possible, wear a full face 
shield. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-approved respirator Per Genium 
reference 88 for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 
1910.134). For emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air- 
purifying respirators will mf protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and gaunt- 
lets, to prevent prolonged or repeated skin contact with this material. Ventilation: Install and operate general and local maximum explosion- 
proof ventilation systems powerful enough to maintain airborne levels of cadmium below the OSHA PEL cited in section 2. Local exhaust 
ventilation is preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its source. Consult the 
latest edition of Genium reference 103 for detailed recommnedations. Safety Stations: Make emergency eyewash stations, safety/quick- 
drench showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses 
may absorb irritants, and all lenses concentrate them. Do rwf wear contact lenses in any work area. Remove contaminated clothing and 
launder it before wearing it again; clean this material from your shoes and equipment. Do not wear work clothes home. Comments: Practice 
good personal hygiene; always wash thoroughly after using this material and before eating, drinking, smoking, using the toilet, or applying 
cosmetics. Keep it off your clothing and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. 
Do rwt eat, drink, or smoke in any work area. Do not inhale cadmium fume. Do not expose individuals with lung, liver, kidney, and blood 
ailments to cadmium until such exnosure is annroved bv a nhvsician. 

Storage/Segregation: Store cadmium in closed containers in a cool, dry, well-ventilated area away from sources of ignition and strong 
oxidizers. Protect containers from physical damage. Avoid storage situations where corrosion can occur. Keep powdered cadmium in 
closed containers; prevent the airborne dispersion of powdered cadmium. Engineering Controls: Make sure all engineering systems 
(production, transportation) are of maximum explosion-proof design. Ground and bond all containers, pipelines, etc., used in shipping, 
transferring, reacting, producing, and sampling operations to prevent static sparks. Other Precautions: The toxic effects of cadmium are 
influenced by the presence or absence of other elements such as zinc and selenium. If these materials are present in the workplace, careful 
evaluation of any exposure to cadmium is required to understand any contributing factors. 

Hazardous Materials Table (49 CFR 172.101): Not Listed 
Optional Hazardous Materials Table (49 CFR 172.102) 

ID No. UN2570 

IMO Shipping Name: Cadmium Compounds 
IMO Hazard Class: 6.1 
TM0 Labels: Poison or Saint Andrew’s Cross (X)_t 

*Harmful-Stow away from Foodstuffs (IMO Label, Materials of Class 6.1 Packaging Group III). 

References: 1,26, 38, 84-94, 100, 116, 117, 120, 122. 

Judgmen& as lo the suitability of information herein for purchaser’s pqmscs are 
necessarily purcharer’s responsibility. Therefore, although reasonable cart has Prepared by PJ Igoe, BS 
been taken in the preparation of such information. Genius Publishing Corp. 
c?~tends no warranties, makes no representions and assumes no responsibility Industrial Hygiene Review: DJ Wilson, CM: 
as to the accuracy or suitability of such information for application to 
purchaser’s intended purpces or for consequences of i!s use. 

Copyright 0 1988 Ocnium ~blishiq Corporaticu 

2 Medical Review: W Silverman, MD 
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Chromium Metal/Powder Description: Obtained from chrome ore, chromite (FcC 
solutions, by direct reduction (fermchrome), and by reducing the oxide with finely d 

Material Safety Data Sheets Collection: 

Sheet No. 83 
Chromium Metal/Powder 

Issued: 3181 Revision: A. 1 l/89 
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I,), by electrolysis of chromium 
idcd carbonoraluminum. Used for F 4 

Genium 
A 

chromeplatingot.hermetals;. for greatly increasingmetal resistance and durability; inmanufacturing chromesteel or 3 1 

chrome-nickel-steel alloys (stainless steel); as a constituent of inorganic pigments; as protective coating for automotive K 1 
2*1 

- 
and equipment accessories; and in nuclear and high-temperature research. 
Other Designations: Chrome; Cr, CAS No. 7440-47-3. 

9 S 

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicufweek Buyers’ Guide (Genium ref. 73) 
for a suppliers list. 

F : 

i&G! 

Chromium metal/powder, ca 100% 

OSHA PEL ACGIH TLV, 19&S-89* 
8-hr TWA: 1 mg/m3 TLV-TWA: 0.5 mg/m3 

NIOSH REL, 1987’ 
84-x TWA (for chromium metal 

and insoluble salts): 1 mg Cr/m3 

Toxicity Data* 
Rat, implant, TD,: 1200 pg/kg body weight 

administered intermittently over six weeks 

* This TLV is applicable to Cr’I and Cr+’ compounds. For water soluble and water-insoluble CW, the 8-hr TWA is 0.05 mg Cr +%I?. Certain water-insoluble Cti 
compounds (zinc chromate, calcium chromate, lead chromate, barium chromate, strorn.htm chromate, and sintered chmmium trioxide) are designated as Ala (human 
carcinogen). 
t The NIOSH REL (lo-hr ?wA) for carcinogen Cticempouads is 1 pg/& for noncarcinogenic Cld compounds (including dvomlc acid), the RELs (IO-hr TwAs) 
are 25 j.tg/n? and 50 pg/& (15mitt ceiling ). The noncarcinogenic compounds include moao- and dichromates of hydrogen, cesium, sodium, lithium, potassium, 
rubidium, ammonia, and C+ (chromic acid anhydride). Any and all Cr+‘ materials excluded from the noncarcinogenic group above are carcinogenic Cti cem- 
pcunds. 
$ See NlOSH, RTECS (GB42OCXXQ). for additional data with references to tumoriaenic effects. 

Melt@ Point: 3452 ‘F’(1900 ‘d) 
Vapor Pressure: 1 mm Hg at 2941 ‘F (1616 ‘C) 
Vapor Density (Air = 1): 1.79 

Specific Gravity (Hz0 =-l at 39 “F (4 ‘C)): 7.2 at 68 ‘F (20 ‘C) 
Water Solubillty: Insoluble 

Appearance and Odor: S&eel-gray, lustrous metal; no odor. 

secti~~~~i,:,.,:Erre: brrdt%xplosi,~~~,,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.:~~:~~~~~~~~~~~:~:~~~~~~~~~~~~~~~~~~~~~~~~~~.~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~ 
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Flash Point: None reported Autoignition Temperature: Cloud, 1076 ‘F (580 l C); dust LEL: Dust cloud explosion, UEL: None reported 
layer, 752 ‘F (400 ‘C) 0.230 ozJft3 

Extinguisblng Media: Use dry chemical or sand. 
Unusual Fire or Explosion Hazards: Particle size and dispersion in air determine reactivity. Chromium powder explodes spontaneously in air, 
while chromium dust suspended in CO, is ignitable and explosive when heated. 
Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or 
positive-pressure mode. 

*One hundred percent of dust goes through a 749~311 sieve. A 14CkmJ spark can ignite a dust cloud. 
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Stability/Polymerization: Chromium is stable when properly handled and stored. Hazardous polymerization cannot occur. 

.), :,. .,.,, .,... . ..,. 

Chemical Incompatibilities: Chromium reacts readily with dilute, not nitric, acids to form cbromous salts. It is soluble in acids (not nitric) and 
strong alkalis. Its powder is incompatible with strong oxidizing agents,-inchrding high0; concentration.-Evaporation-ofmercury (iig)tim Cr _. - 
amalgam leaves pyrophoric chromium. Finely divided Cr attains incandescence with nitrogen oxide, potassium chlorate, and sulfur dioxide. 
Molten lithium at 18 ‘C severely aitacks Cr. Fused ammonium nitrate below 200 ‘C reacts explosively and may ignite or react violently with 
bromine pentafluoride. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of Cr can produce toxic chromium oxide fumes. 
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:arcinogeniclty: The NTP and OSHA list chromium as a human carcinogen. 
iummary of Risks: When ingested chromium is a human poison, with gastrointestinal (GI) effects. Chromium3 (Cf3 compounds show little or 
10 toxicity. Less soluble chromium 6 (Cr’“) compounds are suspected carcinogens and severe irritants of the larynx, nasopharynx, lungs, and skin 
Sec. 2). Chromic acid or chromate salts cause irritation of the skin and respiratory passage. Ingestion leads to severe irritation of the gaStrOmteS- 
inal tract, renal damage, and circulatory shock Chromium metal (when heated to high temperatures) and insoluble salts are said to be involved in 
+.tological fibrosis of the lungs, which may progress to clinically evident pneumocomosis. Exposure to chromate dust and pow&r can cause skin 
dermatitis) and eye irritation (conjunctivitis). 
tiedical Conditions Aggravated by Long-Term Exposure: An iucresed incidence of bronchogenic carcinoma occurs in workers exposed to 
hromate dust. 
Target Organs: Respiratory system. 
‘rlmary Entry: Inhalation, percutaneous absorption, and ingestion. 
icute Effects: Acute exposures to dust may cause headache, coughing, shortness of breath, pneumoconiosis, fever, weight loss, nasal irritation, 
nflammation of the conjunctiva, and dermatitis. 
zhronic Effects: Asthmatic bronchitis. 
?IRST AID 
zyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
skin: Brush off chromium dust. After rinsing affected area with flooding amounts of water, wash it with soap and water. 
nhalation: Remove exposed person to fresh air and support breathing as needed. 
!ngestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person slowly drink 1 to 2 
glasses of water to dilute. Do not induce vomoting. A physician should evaluate all ingestion cases. 
4fter first aid, get appropriate in-plant, paramedic, or community medical attention and support. 
Physician’s Note: Acute toxicity causes a two-phase insult: 1) multisystem shock due to gastrointestinal corrosivity and 2) hepatic, renal, 
lematopoetic insult. Treatment should use ascorbic acid as a neutralizer with gastric lavage. If the ingestion is substantial, exchange transfusions 
u&or consider hemodialysis. Treat allergic dermatitis with local cortisone or 10% ascorbic acid to reduce Cti to Cr+‘. Ten percent EDTA in a 
.anolin base applied every 24 hr helps heal skin ulcers. 
?p@ijfi ‘7;,::‘Sriilf”:l.i~~a~“‘i’~~~~::~,i~~,~~~:~~~~~~~~~,~~:~:~:~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Spill/Leak: Notify safety personnel of large spills. Cleanup personnel should wear protective clothing and approved respirators. Remove heat and 
ignition sources. Provide adequate ventilation. Keep airborne dust at a minimum Remove spills quickly and place in appropriate containers for 
disposal or reuse. 
Disposal: Reclaim salvageable metal. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, 
state, and local regulations. 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-l ) 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
Listed as a CERCLA Hazardous Substance* (40 CFR 3@2.4), Reportable Quantity (RQ): 1 lb (0.454 kg) [* per Clean Water Act, Sec. 307(a)] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 

. . . . .( .\. (. . . . . 
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Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Wear a NIOSH-approved~respirator if necessary. Wear an SCBA with a full facepiece when the particle concentration’s upper limit is 
50 mg/m’. 
Warning: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious rubber gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skincontact. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA standard 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by eliminating it at its source (Genium 
ref. 103). 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Launder 
contaminated clothing before wearing. Remove this material from your shoes and equipment. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilef or applying cosmetics. 
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Storage Requirements:-Storematerial-in cool; dry;well-ventilatedareasepamte from acids and oxidizing agents&al and protect containers 
from physical damage. Keep away from heat or ignition sources. 
Englneerlng Controls: Avoid dust inhalation. Practice good housekeeping (vacuuming and wet sweeping) to minimize airborne particulates 
and to prevent dust accumulation. Use nonsparking tools and ground electrical equipment and machinery. 
Transportation Data (49 CFR 172.101, .102): Not listed 

MSDS Collection References: 1,2,26,38,80, 87,88,89, 100, 109, 124, 126 
Prepared by: hfJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CM; Medical Review: MJ Hard&s, MD ts 
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Material Safety Dafa Sheets Collecfion: 

Sheet No. 162 
COPPer 

1 Issued: 12/85 Revision: A, 8/90 

Zapper (CU) Description: Widely distributed in nature in elemental state, arsenites, sulfdes, chlorides, and carbonates. R 0 Genium 
&pared by crushing, grinding, and wncentrating copper ores ly flotation and leaching or by. smelting copper ore .I. 4 
oncentrates to yield a blister (96 to 98%) copper which is electrolytically refined to yield 99.9+% copper. Copper is the 
nost widely used structural met& next to iron and aluminum Used in electrk wiring; switches, heating, phunbing, xi _ 

ooting, and building construction; alloys (brass, bronze, Monel metal, beryllium-copper); coins, chemical and pharmaceu- 49 

zoo 

ical machinery; electroplated protective coatings and undercoats for nickel, chromium, dnc. etc., cooking utensils, insecti- 
:ides; antifouling paints; and as a catalyst.. Copper whiskers are used in thermal and electrical composites. C~~INX flakes 
ire used as insulation for liquid fuels. 
Xher Designations: CAS No. 7440-50-S. bronze powder, copper slag-airborne, copper slag-milled. 
Manufacturer: Contact your supplier or distributor. Consult the latest Chsnicufweek Buyers’ Gw) for a suppliers list. 
Cautions: Copper may be toxic thrcugh contact, inhulation, mad inge.stim. It may cause skin and eye irritation and metal fume fever. 

1989 OSHA PELs 1989-M ACGM TLVs 1988 MOSH REL 1985-86 Toxicity Data* 
3-hr TWA 1 mg/m3* TLV-TWA: 1 m&n3* None established Human, oral, TD Le: 120 u&g affects the gastrointestinal tract 
3-hr TWA: 0.1 rng/rnv TLV-TWA: 0.2 mg/m3+ (nausea or vomiting) 

Rat, oral, TD,: 1210 uglkg (35 weeks prior to mating) affects 
fertility (pre- and post-implantation mortality) 

e Copper dua and mists, aa Cu. 
t C0ppz.r fume. 
$ See N-IGSH, RTECS (GLS32SCGO), for additional rcpnzduuive, hunorigmic, and toxicity data. 
~ . . . . . . . . . . . . . 
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Boiling Point: 4703 ‘F (2595 l C) MolecuIar Weight: 63546 
Melting Point: 1981 “F (1083 ‘C) DendtylSp-edfk Gravity: 8.94 
Vapor Pressure: 1 mm Hg at 2962 ‘F (1628 ‘C) Water Solubillty: Insoluble 

Appearance and Odor: Solid, various shapes, odorless, red/brown-colored metal or powder. Copper is ductile, tough, and easily worked. It is 
very resistant to corrosion, but resdily attxked by alkalies. 

y..i ,........._......... ~ . . . . . . . . . ~...C . . . . ..,............... . . . . . . . . . . . . . . . . . . . . . . . . . . I i........ E...i..;‘Y 
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.:.:.:.:.:.:.:.:+:.:.:.:.>:.:C . . . . . :.:.:.:.~:.:.:.:.:C.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.~:.:.:.:.:.:.:.:...:,:,:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:,:,:.:.:.:.: . . . . . . .,.....(.(...(.(.,.,. :.:.;,:.:.:.:,:.::...: . . . . . . . ..,...,,,,,,_, .,.,. 2.i.. ,. .L.. .,.... .< . . . . . . . ,.. ,., :::):.::: .,,,, ::::.‘::“S:(: ,,,, :::::::.y..‘:-.: 

Flash Poinnt: No~~~@ition Temperature: None reported 
,,_,,,. ^:::.: ,,___: ,,(,, :..:::::::::::.L..I:.:.:::::~~:: ,.,. .,.,., x., ,. .~.:.:.~~:.:.~.:,~:.I..: ,,,,(/,.,(,(, :&:::::::‘.::::. 

( LEL: None reported 1 UEL: None reported 
Extinguishing Medip: Use extinguishing media appropriate to the surrounding fire since copper does not bum. Finely divided copper burns in 
air, and in extreme cases ignites spontaneously. 
Unusual Fire or Explosion Hazards: Liquid copper explodes on contact with water. High concentrations of fme copper particles in the air may 
present an explosion hazard. 
Special Fire-fighting Procedures: Since fue may produce toxic fumes, wear a s-elf-contained breathing apparatus, (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and a fully encapsulating suit ‘. 

Stability/Polymerization: Copper is stable at room temperature in closed containers under normal storage and handling conditions. However, on 
long stand& a white, highly explosive peroxide deposit may form. Copper’s vapors are uninhibited &may form polymers in vents and flame 
arresters. 
Chemkal Incompatibilities: Copper reacts violently with ammonium nitrate, bromates, iodates, chlorates, ethylene oxide, hydrazoic acid, 
potassium oxide, dimethyl sulfoxide + trichloroacetic acid, hydrogen peroxide, sodium peroxide, sodium azide. sulfuric acid, hydrogen sulfide + 
air, and lead azide. A potentially explosive reaction occurs with actylenic compounds. Copper ignites on contact with chlorine, fluorine [above 
250 ‘F (121 ‘C)], chlorine trifiuoride, and hydrazinium nitrate [above 158 l F (70 ‘C)]. It is also incompatible with 1-bromo-2-propyne; an incan- 
descent reaction occurs with potassium dioxide, 
Conditions to Avoid: Avoid prolonged exposure to air and moisture. On expure to moist air, copper slowly converts to the carbonate. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of copper can produce metallic oxides (copper fumes). 
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No. 162 Copper 819Q 
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Carcinogenici~: The NTP, IARC, and OSHA do not list copper as a carcinogen. Experimental studies show tumorigenic and teratogenic effects 
in laboratory anunals. 
Summary of Risks: Copper is a necessary human nutrient, excessive intake levels of which the kidneys normally eliminate. In individuals with 
kidney disease or, rarely, Wilson’s disease (abnormal retention and storage of copper in the body that damages the liver, kidneys, brain blo& 
bones, and endocrine glands), copper levels may accumulate. Significant industrial exposure to copper occurs mainly through inhalation of fumes 
during welding, smeltmg, or refimng operations; or through exposure to copper dusts and mists dunng mining, extracting, refining, or manufactur- 
ing processes. Copper particles may irritate, discolor, and damage eyes. Exposure to copper salts in many applications is potentially toxic. Copper 
dusts, fumes, and salts may irritate the upper respiratory tract. Long-term exposure may irritate the skin and discolor the skin or hair. 
Medical Conditions Aggravated by Long-Term Exposure: Individuals with impaired pulmonary or renal function should avoid exposure. 
Target Organs: Respiratory system, skin, eyes, liver, kidneys. 
Prhnary Entry Routes: Inhalation, ingestion. 
Acute Effects: Inhalation of copper fumes may give rise to metal fume fever (after an incubation period of about 5 hr). an allergic reaction with 
flu-like symptoms-high temperature, metallic taste, nausea, coughing, general weakness, muscle aches, and exhaustion. These symptoms usually 
disappear within 24 hr. Direct contact with copper causes skin and (less often) eye irritation, and itching of the linings of the nose. mouth, and res- 
piratory tract. Exposure to coppar dust may cause a greenish-black skin discoloration. Copper ingestion causes nausea, vomiting, abdominal pain, 
and diarrhea. Ingestion of large doses may cause stomach and intestine ulceration, jaundice, and kidney and liver damage. 
Chronic Effectst Continued exposure to copper may cause mild dermatitis and de 
exposure to copper dusts and nusts can discolor skin and hair and irritate the skin 

eneration of the mucous membranes. Repeated or prolonged 
k epeated inhalation can cause chronic respiratory disease. 

Individuals with Wilson’s disease (1 in 200,ooO individuals) are more susceptible to chronic copper poisoning. If undetected and untreated this 
~fl;~condihon 1s eventually fatal. 

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immedistely. 
Skin: Quickly remove contaminated clothing. Rii with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a 
physician Wash affected area with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing with artificial respiration. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that cwrscious person drink 1 to 2 glasses of 
water, then induce vomiting. 
After first aid, get appropriate in-plant, paramedic, or community medical support 
Physician’s Note: A blood count shows leucocytosis rf an individual has metal fume fever. Consider chellation with penicillamine or BAL 
(British Anti-Lewisite or dimercaprol) for chronic intoxication. 

SpillLeak: Notify safety personnel, remove all heat and ignition sources, and provide adequate ventilation. Avoid creating dusty conditions. 
Cleanup personnel should protect against vapor inhalation and skin and eye contact. Cleanup methods such as vacuuming (with the appropriate 
filter) or wet mopping minimizes dust dispersion. Absorb liquid containing copper with vermiculite, dry sand, or other inert materials. Place in ap- 

I 

propriate containers for disposal Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contraCtor for detailed recommendations. Follow applicable Federal, state, and local regulations. 

I 
EPA De&nations 
RCRA H&dous Waste (40 CFR 261.33): Not listed 
Liited as a CERCLA Hazardous Substance* (40 CFR 302.4). Reportable Quantity (RQ: 5OC!O lb (2270 kg) [* per Clean Water Act, 307(a)] 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
!.hcd as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A) 

Wear protective eyeglasses or chemical safety goggles. per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and. ifneces- 
sary: wear a NIOSH-approved respirator. Some recommendations follow. For copper dust and mists greater than 50 mg/m3, wear a high-efficiency 
paruculate respirator, a supplied-air respirator, or w SCBA, aU with a full facecke. For cotxxr dust and mists neater than 2000 me/m’. wear a -.- . . 
supplied-air respirator ~mpped either with a full facepiece operated in pressure-demand or positive-pressure mode or with a hood in continuous- 
flow mode. For copper fumes over 100 mg/m3, wear either a powered air-purifying respirator with a high-efficiency filter, or a supplied-air 
respirator equipped either with a full facepiece operated in pressure-demand or positive-pressure mode or with a hood in continuous-flow mode. 
Warning! Air-purjSing respira&rs da not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, bits, aprons, and gauntlets to prevent prolonged or repeated skin contact. Eye and face protection is required 
when grinding, welding, cutting, or remelting. Protect skin from molten metal and radiant heat when melting scrap. Machine turnings may also 
present a laceration hazard When handling oil-contaminated copper, wear rubber gloves to prevent skin contact. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below OSHA PELs and ACGIH 
TLVs (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.(‘03) 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material. especially before eating, drinking, 
Smoking, using the toil* or applying cosmetics. 

~~~~~~~~~~~~~~~~~:~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Storage Requirements: Store copper in tightly closed containers in a cool, dry, well-ventilated area. Avoid exposure to air and moisture. 
Engineering Controls: Avoid dust and fume inhalation and direct contact with skin and eyes. Use only with adequate ventilation and appropriate 
personal protective gear. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. Practice 
good personal hygiene and housekeeping procedures. Maintain exposures below the PEmV. Monitor copper dust and mist levels in the air. 
Other Precautions: Provide placement and periodic examinations that emphasize the skin eyes, and respiratory system. Prevent exposing 
individuals with chronic respiratory disease or Wilson’s disease. 
Transportation Data (49 CFR 172.101, .102): Not listed 

MSDS Collection References: 26,38,73,84,88,89,100,101,103.109.124,126,127.132. 133,134,136, 138.139.143, 144 
Prepared by: MJ All&q Bs; Industrial Hygiene Review: DJ Wilson. CIH; Medical Review: W Silverman, MD: Edited by: JR Stuart, MS 1 
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Material Safety Data Sheets Collection: 
Genium Publishing Corporation 

1145 CataIyn stre-et Sheet No. 789 
Schenectady, NY 12303-1836 USA Cyanide 

(518) 377-8854 
. 

1 Issued: 11191 
,> ..,.......,.,......,.I,...,, >. :~sBrtidii!:l.;iiliTMgter;iali 

Cyanide (CN) Description: Derived by combining a carbon ion with a nitride ion. Used in rat and pest poisons, silver Genlum 
and metal polishes. photographic solutions, fumigating products, and electroplating solutions. Cyanide may also be IR : 
lib&ated in burning’dfplastics, n&ural’fabrics (wool or silk), polyuretlume bedding or furniture, acrylic baths, nylon 
carpets, and melamine resin insulation. 

t f 

Other Designations: CAS No. 57-12-5, carbon nitride ion, cyanide anion, isocyanide. 49 

4lI 

r) Manufacturer: Contact your supplier or distributor. Consult latest Chemical WeekBuyers’ Guide”) for a suppliers list. I-MIS 
H 4 
F 1 
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1990 OSHA PEL (Skin) 1991-92 ACGIH TLV (Skin) 1990 DFG (Germany) MAK (Danger of ctuuneous absorption) 
STEL: 4.7 ppm, 5 mg/m’, as hydrogen Ceiling: 10 ppm, 11 mg/m’, as TWA: 10 ppm, llmg/m) as hydrogen cyanide (gas) 

cyanide (gas) hydrogen cyanide (gas) 
1985-86 Toxicity Data* 

1990 IDLH Level 1990 NIOSH REL (Skin) Mouse, intraperitoneal. LD,: 3 m&g; toxic effects not yet 
50 m&m’ STEL: 4.7 ppm, 5 mgfm’ a5 reviewed 

hydrogen cyanide (gas) 

Boiling Point: Varies with specific CN- compound Density: Varies with specific CN compound 
Meltlug Point: Varies with specific CN compound Water Solubility: Varies with specific CN- compound 
Molecular Weight: 26.02 

Appearance and Odor: Varies with specific CN compound but usually has an almond odor. 

iis~~i~~~;i’~~~i~~~~~~~~~~~~~~~,~~,~~~~~~~~::~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Flash Point: None reported 1 Autoignition Temperature: None reported 1 LEL: None reported 1 UEL: None reported 
Extinguishing Media: Cyanide is combustible. For small fires, use dry chemical, water spray or foam. Do not use carbon dioxide (COJ! For 
large fires, use water spray, fog, or regular foam. Do not scatter material with more water than needed to extinguish fire. 
Unusual Fire or Explosion Hazards: Combustible by chemical reaction with heat, moisture+ or acid. Many cyanides readiiy evolve hydrogen 
cyanide (HCN), a toxic flammable gas. 
Special Fire-fighting Procedures: Since fire may produce toxic thermal decomposition products, wear a self-contained breathing apparatus 
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. S&uctural fuefighter’s protective clothing is ineffective for 
fires involving cyanide. Wear chemical protective clothing that the shipper or manufacturer specifically recommends. If possible without risk, 

I 

remove container from fue area. Pight fne from maximum distance Stay away from ends of tanks. Be aware of runoff from fire control methods. 
Do not release to sewers or waterways. Remove and isolate contaminated clothing at the site. 

I 
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Stability/Polymerization: Cyanide is stable at rmrn temperature in closed containers under normal storage and handling conditions, Hazardous 
polymerization cannot occur. 
Chemical Incompatibilities: Cyanide may react violently with hypcchlorite solutions at pH 10 to 103, is explosive with nitrites if heated alove 

I 

450 “C, and is incompatible with chlorates, fluorine, magnesium, niuates, and all inorganic acids. 
Condltlons to Avoid: Avoid exposure to heat and contact with incompatibles. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of cyanide can produce carbon dioxide and toxic, flsmmable vapors 

Carcinogenicity: In 1990 reports, the IARC, NTP. and OSHA do not list cyanide as a carcinogen. 
Summary of Risks: Cyanide is a potem fast-acting, chemical asphyxiant (material which causes pulse and breathing obstruction) that prevents 
tissue utilization of oxygen by inhibiting the enzyme involved (cytochrome oxidase). Death can occur within seconds to minutes after inhala- I 
tion of some cyanide gases, and may take as long as sn hour after ingestion of a large amount of a cyanide salt due to a slower absorption. 
Toxicity is dependent on the form of cyanide the victim is exposed to. Mortality from acute exposures is high, but recovery is generally 
complete in nonfatal cases. 
Medical Conditlons Aggravated by Long-Term Exposure: None reported. 

Confine ne.xf page 
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weakness, nausea, 

After first old, get a 
Note to Physicians: Ep 

ropriate in-plant, paramedic, or community medical support. 
the victim is unconscious, bradycardia and absence of cyanosis may be ke diagnostic signs. Consider administration of 

arnyl nitrite followed by sodium niuite and sodium thiosulfate (antidote kit). Consider use of 100 o oxygen. J 

Iwind. Shut off all ignition sources-no flames, [tares, or 
for spills or leaks without fire. For small 

up with earth, sand vermiculite, or 
solution spills for later disposal. 

after using this material, especially before eating, drinking, 
should be available in use areas. Instruct employees 

Englneeilng Controls: To red&e potential health hazards, use sufficient dilution or local exhaust ventilation to control hazardous airborne 
contaminants and to maintain concentrations at the lowest practical level. 
Other Precautions: If respi.rato_rs are used, implement ares * 
and evaluation. Consider preplacement and periodic medrc T 

atory protection program that-includes regular trai.ning,maintenance,inspection, _.. 

system. 
exammatrons of exposed workers that emphasize the heart, blood, and respiratory 

Transportation Data.(49 CFR 172.101, .102) 
DOT Shipping Name: Cyanide or cyanide mixture, dry 
DOT Hazard Class: Poison B 

lM0 Shipping Name: Cyanides, inorganic, nos. 
IMO Hazard Class: 6.1 

ID No.: UN1588 ID No.: UN1588 
DOT Label: Poison 
DOT Packaging Exceptions: 173.364 

IMO Label: Poison 

DOT Packaging Requirements: 173.370 
IMDG Packaging Group: I/B; Stow ‘away from’ acids 

MSDS Collection References: 73: 101, 103, 126.127.136,143,146. 148, 153.159. 161. 163 . . .I^ -. _ 
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DICHLOROETHANE ’ 

e SATURATED L%l:o DENSITY 
12.18 12.19 12.20 

LKXJID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VlSCOSlTY 

Temperature 
(degrees F) 

Pound;wy cubic Temperature British thermal Temperature 
Ww=s 0 unit per pound-f (degrees F) 

British thermal 
JnitJnch per hour- 

square toot.F 

Temperature 
(degrees F) 

Centipoise 

75.198 
74.929 
74.666 
74.389 
74.120 
73.651 
73.560 
73.311 
73.042 
72.771 
72.562 

35 
40 
45 
50 
55 
60 
65 
70 
75 
I30 
05 
90 
95 

100 
105 
110 

.604 
,799 
.795 
,791 
.766 
.702 
,778 
,773 
,769 
.765 
,766 
.756 
.752 
.747 

35 ,617 
40 ,595 
45 ,574 
50 ,555 
55 ,537 
60 .520 
65 ,504 
70 ,489 
75 .475 
80 ,462 
65 ,449 
90 ,437 
95 ,426 

100 ,415 
105 ,405 
110 ,395 
115 ,366 
120 .377 

. 
35 
40 
45 

l 2 
60 
65 
70 
75 
80 
65 

.743 

.739 

L 

f 

0 
1221 

SOLUBILKY IN WATER 
24 
.T CAPACITY 

12. 
EA 

II 

:‘R PRESSURE 
23 
‘OR DENSITY SATURATED VI 

Temperature 
(degr=s F) 

-70 
-&a 
-50 
40 
-30 
-20 
-10 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 

IDEAL GAS HI SATURATED \ 

Temperature 
(degrees F) 

‘oundsinx?; square Pound:3 cmc Temperature 
e.w=s 0 

Temperature 
k&w= 0 

Pounds pef lcnl 
pounds of water 

SCE -1.334 
-1.944 

-.555 
.a35 
.225 
.366 
,996 

‘1.607 
2.217 
2.627 
3.438 
4.046 
4.658 
5.269 
5.879 
6.489 
7.100 
7.710 
6.321 
8.931 
9.54 1 

-100 
-80 
-60 
-40 
-20 

0 
20 
40 
60 
80 

100 
120 
140 
160 

.07407 

.05Ouo 

.02594 
sxl167 
.02219 
.04626 
.07032 
.09439 
.11045 
.14252 
.16656 
.19c65 
.21471 

0 

A 
B 
L 
E 

0 
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Material Safety Data Sheet 
From Genium’s Reference Collection 

Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(5 18) 377-8855 G!ctwJM PUBUWNG CORP. 

No. 359 
ETHYLENE DICHLORIDE’ 
(Formerly 1,2-Dichloroethane) 

(Revision C) 
Issued: November 1978 
Revised: August 1987 

ION 1. MATERIAI, IDENTTF~N . . 
ICAl. NAMF; ETHYLENE DICHLORIDE (Changed to reflect common industrial practice) 

. . . 
PTION 0-gdJse~ : Made from acetylene and HCl. Used as a degreaser, a scavenger in leaded gasoline, 

s ao intermediate io the manufacture of vinyl chloride, in paint removers, in wening and penenation agents, in 
ore flotation processes, as a fumigant and as a solvent for fats, oils, waxes, and gums. 
]77’FR DFSIGNATIONS: l&Dichloroethane; sym-Dichloroethane; Dutch Liquid; Dutch Oil; EIX; 
X-lane Dichloride; Ethylene Chloride; 1,2-Ethylene Dichloride; Glycol Dichloride; C2H4Cl2; 

HMIS 
H 1 

R 
4IOSH RTECS KIO525000; CAS #0107-(X-2 I 
~ANlJFACIURERS SUPPT .Im: Available from several suppliers, including: 
low Chemical USA, 1020 Dow Center. Midland, MI 48640;Telephooe: (517) 636-loo0 

E 3 
R 0 

S 

PPE* 
K 

COMMENTS: Ethylene dichloride is a flammable, toxic liquid. *SeeSeCt. 

SECTTON~~;INGRED~~~S AND.HAZARDS L.' "' 74 HAZARDDATA. 
3thylene Dichloride, CAS #0107-06-2; MOSH J?TECS #KI05’25000 

H H 

Cl-C’ e ‘ct’ 

Ii H’ 

100 ACGIH Values 1987-88 
TLV-TWA: 10 ppm, 40 mg/m3 
OSHA PEL* 1986-87 
S-Hr TWA: 50 ppm; 
Ceiling: 100 ppm (15 Min.) 
NIOSH REL 1986-87 
10-I-h TWA: 1 ppm 
Ceiling: 2 ppm (15 Min.) 
Toxicity Data 

The maximum allowable 
;OM&Em$ * ’ f eth lene dichloride is 2 

ak concentration (above the ceiling level value) 
ppm for 5 minutes in any 3-hour period. 

. Addmooal data concerning toxic doses and tumorigenic 
: reductive and mutagenic effects is listed (with references) in the N&H 
IfECS 1983-84 supplemenf pages 86566. 

.SECTIQN.:3. PHYSICAL ,,DATk: : : .‘: .;: ,,; ;,,I. .:‘.: :i::‘.:,,, ,, i,,~~:,::..,:;,;.,, .; ..,_, ‘..$;:& ,, : ‘1 :,,,., A, ‘., ; ‘_ ,I::: ,,i’:‘i~~,;:ii,::~~~:i;::,.;~i.,:’_i,~.~~ . . . ‘::,,;., 

Boiling Point 9,. 182.3’F (83.5-C) 
Vapor Pressure . . . 87 Ton at 77-F (25XZ) 

Evaporation Rate (n-BuAc = 1) . . . Not Listed 

Water Solubility . . . Soluble in about 120 Parts Water 
Specifk Gravity . . . 12569 at 695; (2o’C) 

Vapor Density (Air = 1) . . . 3.4 
Freezing Point . . . -31.9.F (-355-C) 
Molecular Weight . . . 98.96 Grams/Mole 

Appearance and odor: Colorless, clear liquid. Sweet, chloroformlike odor is typical of chlorinated hydrocarbons. The 
recognition threshold (100% of test panel) for ethylene dichloride is 40 ppm. Odor detection probably indicates an excessive 
exposure to vapor. High volatility and flammability, coupled with its toxicity and carcinogenic potential, make this material 
a major health hazard. 
P ENTS: Ethylene dichloride is miscible with alcohol, chloroform, and ether. 

SECTION ‘&.,mE:‘AAND”, EXp~~SION::DATA.. ,’ ” ‘:” :: ‘.’ ; LOWER : .iUPPEl 
Flash Point and Method Autoignition Temperature Flarnrnabihty Limits in Air 

See Below 775’F (413’C) % by Volume 6.2 15.9 
GUISHING MEDIA: Use chemical, carbon dioxide, alcohol foam water spray/fog, or dry sand to right fires involving 

:thylene dichloride. Direct watersprays may be ineffective extinguishing agents, but they may be successfully used to ~001 
ire-exposed containers. Use a smothering effect to extinguish fm involving this material. UNUSUAL 
HAZARDS: Ethylene dichloride is a dangerous fire and explosion hazard when exposed to sources of ignition such as heat, 
)peo flames, spa&., etc. Its vapors are heavier than air and can flow along surfaces to distant, low-lying sources of ignition 
md flash back. If it is safe to do so, remove this material from the fire area. Ethylene dichloride bums with a smoky flame. 
jPECIAL FIRE-FIGHTING PROCEDURES: Wear a self-contained breathing apparatus with a full facepiecc operated m a 
)ressuredemand or another positive-pressure mode. 
Y ENTS: Flash Point and Method: 56-F (13’C) CC; 65*F (18-C) OC. 
3SHA Flammability Class (29 CFR 1910.106): IB. DOT Flammabilih, Class (49 CFR 173.115): Flammable Liquid 

SECTTONS.REAC'TTVITYDATA 
Ethylene dichloride is stable. Hazardous polymerization cannot occur. 

CHEMICAL INCOMPATlBILlTIES include strong oxidizing agents. Explosions have occurred with mixtures of this material 
and liquid ammonia or dimctiiylamin~propylamioe, Finely divided aluminumbr magnesium metal may bc hazardous in contact 
with ethylene dichloride. 
LZONDTTIONS TO AVOID: Eliminate sources of ignition such as excessive heat, open flames, or clcctrical sparks, particularly 
in low-lying areas, because the explosive, heavier-than-air vapors will concenuatc there. 
PRODUCTS OF HAZARDOUS DECOMPOSITION can include vinyl chloride, chloride fumes, and phosgenc. Phosgene is an 
extremely poisonous gas. Products of thermal-oxidative degradation (i.e., fm cooditions) must be treated with appropriate 
caution. 



No. 359 8l81 ETHYLENE DICHLORIDE 

Rinse victims mou be nee&+. Get medical 
prompt m&Cal assistance for further 

SPILULEAK: Before using ethylene dichloride, it is essential that proper emergency procedures be established and made 
known to all personnel involved in handling it Notify safety personnel of ethylene dichloride spills or leaks and implement 
containment procedures. Remove and eliminate all Possible sources of ignition such as heat, sparks, and open flames from the 
area. Cleanup personnel should use protection against inhalation of vapors and contact with liquid. Contain spills by using 
an absorbent material such as dry sand or vermiculite. Use nonsparking tools to mix waste material thoroughly with 
absorbent and place it in an appropriate container for disposal. Flush trace residues with large amounts of water. Do not flush 
waste to sewers or open waterways. WASTE DISPOSAL: Consider reclamation, recycling, or destruction rather than disposal 
in a landfm. Waste may be burned in an approved incinerator equipped with an afterburner and a scrubber, Follow Federal, 
state, and local regulations. 
Ethylene dichloride is designated as a hazardous substance by the EPA (40 CFR 116.4). Ethylene dichloride is reported in the 
1983 EPA TSCA Inventory. 
EPA Hazardous Waste Number (40 CFR 261.33): U077 
EPA R 

3 Aquatic 
ortable Quantity (40 CFR 117.3): 5ooO lbs (2270 kgs) 
oxicity Rating, TI.m 96: 1000 - 100 ppm 

. . . . . . . . . . . . ,.., . . . . . . .,.. . . . . . . ../....; ,...., . . . . .i........ . .,. ..,... . . .,. . . . . . ,,... . . . . . . . . . . ,...,., . . ..,.,, ., ., :‘:$$~;~$cj~ 8; ~~E’~~~~~~E~I~~~~~~,~R~~~Ni:;i:::’~:r.i ;il;::lii::i:ili:,::~~~:~~~~:~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~ 

Ethylene dichloride is pa+cularJy harmful to the GOGGLE& Always wear protective eyeglasses or chemical safety,goggles. 
eyes, and direct contact results in comeal o 
gloves to prevent skin contact. 

wIRA~OR: (ecmanent cloudmg of the eye). Gl x>VFS: Wear ~v;~~b~~~~ acity 
se a NIGSH-approved respnator Per the NIOSH Pot 

Hazards (Genium ref. 88) for the maximum-use concentrations and/or the. ex 
respi.+r guidelines in 29 CFR 1910.134. Any detectable concentration of e 

osure. limits cited in section 2. Follow the 
tfi ylene dichloride requires an SCBA, full 

facepiece, and pressuredemmcUpositive-pressure modes. Warning: Air-purifying respirators will@ protect workers from 
oxygen-deficient atmospheres. OTHER: Wear rubber boots, aprons, and other protective clothing suitable for use 
conditions to prevent skin contact. Remove contaminated clothing and launder it before wearing it again. Discard 
contaminated shoes . VFNTILATION: maxim Provide urn explosion-proof local fume exhaust ventilation systems to maintain 
the airborne concentrations of ethylene dichloride vapors below the exposure limits cited in section 2. Install properly 
designed hoods that maintain a minim urn face velocity of 100 lfin (linear feet per minute). SAFEZY SrATIOr\2s: Make 
eyewash stations, washing facilities, and safety showers available in areasof use and handling. SPECIAL 
CGNSIDERATIONS: Vapors are heavier than air and will collect in low-lying areas. Eliminate sources of ignition in these 
areas and again provide gccd ventilation there. COMMFbQ,$: Practice good personal hygiene. Keep materials off of your 
clothes and equipment Avoid transferring this material from hands to mouth while eating, drinking, or smoking. Immediately 
remove ethylene dichloride-saturated clothing to avoid flammability and health hazards. Contact lenses pose a special hazard; 
soft lenses may absorb irritants, and all lenses concentrate them. 

; ‘$E~-QN 9; . S~EC~'~.~R~~'~~I~~$~~~~~~,~~~~$~,~,~~:::. '.: ;j:;:; ;: I:;..i:I;li:;::;';'::i:ii:~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~SEGREGA??ON: Store ethylene dichloride in tightly closed containers in a cool, dry, well-ventilated area away 
from sources of ignition. Protect containers from physical damage and from exposure to excessive heat. Avoid direct physical 
contact with skong acids, bases, oxidizing agents, and reducing agents. SPECIAL,LING/STQBBGE: Use nonsparking 
tools. Outside or detached storage is preferred. Store and handle ethylene dichloride in accordance with the regulations 
concerning OSHA class IB flammable liquids. m: During transfer operations involving ethylene 
dichloride, the liquid and its vapors must not be exposed to nearby sources of ignition from engineering systems that are not 
explosion proof. Preplan emergency response procedures. 
TRANSPORTATION DATA @er49 CFR 172.101-2): 
DOT Hazard Class: Flammable Liquid 
DGf Label: Flammable Liquid 

DOT Shipping Name: Ethylene Dichloride 
DQTIDNo. UN 1184 

IMO Class: 3.2 - -..-.._ - IMO Label: Flammable Liquid, Poison 

References: 1-9, 12, 19,21,26,43,47,73,87-102. CK 

Copyright 0 August 1, 1987 



Genium Publishing Corporation 
1145 CataIyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

Muter-id Safety Data Sheets Collection: 

Sheet No. 703 
1,2-Dichloroethylene 

1,2-Dichloroethylene Description: An industrial solvent composed of 60% cis- and 40% trans-isomers. Both isomers, cis R 
and trans., are made by partial chlorination of acetylene. Used as a general solvent for organic materials, lacquers, dye I 
extraction, thmplastics, organicsynthesis, and perfumcs..The trans.isomer-ismorewidely used inindustry than either 
the c&isomer or the mixture. Toxicity also varies between the two isomers. 

.g, 

Other Designations: CAS No. 0540-59-O; C&CJ; acetylene dichloride; &s-1,2-dichloroethylene; symdichloroethylene; 
nuns-l,Zdichloroethylene, diofoxm. 
Manufacturer: Contact your supplier or distributor. Consult the latest ChemicalweekBuyers’ Guid@‘) for a suppliers list 

1 NFPA 5. 3 

1 .y2 49 
HMIS 
H 2 
F 3 

kit 

1,2-Dichloroethylcne, ca 100% 

O&A PEL 
8-m TWA: 790 mg/m’, 200 ppm 

ACGIH TLV, 1989-90 
TLV-TWA: 790 mg/m3, 200 ppm 

h!IOSH REL, 1987 
790 mg/m’, 200 ppm 

Toxicity Data* 
Rat, oral, LD,%: 770 mg/kg; toxic effects not yet reviewed 
Frog, inhalation, TC,: 117 mg/m3 inhaled for 1 hr affects the 
peripheral nerve and sensation (flaccid paralysis without 
anesthesia); behavior (excitement); lungs, thorax, or 
respiration (respiratory depression) 

* See NlOSH, RTECS (KV9360000), for additional toxicity data. 

Melt& Point: -56 to -115 ‘F/-49 to -82 ‘C/ 
Vapor Pressure: 180 to 264 ton at 68 ‘F/20 ‘C 
Vapor Density (Air = 1): 3.4 

Speclflc Gravity (Hz0 = 1 at 39 “F/4 “C): 1.27 at 77 ‘F/25 ‘C 
Water Solubility: Insoluble 

Appearance and Odor: A colorless, low-boiling liquid with a pleasant odor. 

. .,..I,, 
SE’&n ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :y;:i;;y;;:::; :;, ;;;;. ,; y:,:.,: :y : ‘.i:,-:‘.‘:‘i~~~~~~~.~~~~~~~~~~~~ 
..’ ::>::.:.,.:.:.,.:.:::.i..:):...:... .:.:.:.:y,:.>:.. .,.... ,, . . . . . . . . . . . . . ,.../: .,....,._...._,,,___.,.,...,., .,........, ,....,..... . ..,...,...,.. . . . . ..,.,.,........,........,.,......,....,., ,.......,.,\.,.,\...~....... . . . . . . . . ..\................,......,..,., ,,,.., ,.,.,.,....., ,., ., .,.,. .,. . . . . .: ., ./.,.. . . . . . . . . .,.,: .,.:,::.,..~I:..:..:.~~, : : >:.;...:.: :.::,:;.: >>: >;.:.:,.. : . . . . . .,: 
Flash PoInnt: 37 ‘Fi-2.8 ‘C, CC ) Autoignition Temperature: 860 ‘F/460 l C ) LEL: 5.6% v/v ( UEL: 12.8% v/v 
Extlnguishlng M,edia: Use dry chemical, CO,, halon, water spray, or standard foam. Water may be ineffective unless used to blanket the fire. 
Unusual Fire or Explosion Hazards: This material’s vapors are a dangerous fire hazard and moderate explosion hazard when exposed to any 
heat or ignition source or oxidizer. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and a fully encapsulating suit. Vapors may travel to heat or ignition sources and flash 
back. Stay upwind and out of low areas. Be aware of runoff from fire control methods. Do not release to sewers or waterways. 

Hazardous p$merization cannot occur. 
Chemical Incompatibilities: This material is incompatible with alkalies, nitrogen tetraoxide, difluoromethylene, strong oxidizers, and dihy- 
pofluorite. When in contact with copper or copper alloys or by reaction with potassium hydroxide; explosive chloroacetylenemay be released. .’ 
Conditions to Avoid: Addition of hot liquid to cold 1,2dichlorc&-1ylene may cause sudden emission of vapor that could flash back to an ignition 
source. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of 1,Zdichloroethylene can produce highly toxic fumes of chlorine 
(Cl-). 
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No. 703 1,2-Dichloroethylene 4190 

?ection’:6: Health,, Hazard Data ‘;:‘.. . . :,.,: : ,: ., .;:: : .y . . . . . . . . . . . . . . . . . . . .., -F .., ., . . ,i.:.~. i;.,::: . . . . ,... .:: . . .,.: . . .,,\.,. . . . . ,..;. ;+..,: ::,.,:,.,.,: .:,; ;; ,, _ .:,:,;:i::: ,,. .: ,,.: ::, ..’ ‘:, :- ,: :5.:.:: ., :. .:.’ .: .,.., ..‘.: .,. : .,, ,: :. ,, .:,, . ::..,j:,.:: ,:,‘:‘:‘,‘... .,: ..j ..i:.q~,,.“:‘,, 
~arclnogenlcity: Neither the NTP, IARC, nor OSHA lists 1,2-dichIoroethylene as a carcinogen. 
jummary of Risks: 1,2-Dichloroethylene’s most important effect is its irritation of the central nervous system (CNS) and narcosis. This material 
s toxic by inhalation, ingestion, and skin contact. It is also irritating to the eyes. The trans-isomer at 2200 ppm causes nausea, vertigo, and 
mming of the eyes. The trans.-isomer is twice as potent as the c&isomer. If renal effects occur, they are transient. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 
Iarget Organs: Central nervous system, eyes, respiratory system 
P&nary Entry Routes: Inhalation, ingestion, skin and eye contact. 
4cute Effects: Inhalation of 1,2-dichloroethylene causes narcosis, respiratory tract irritation, nausea, vomiting, tremor, weakness, central nervous 
depression, and epigastric (the abdomen’s upper midregion) cramps. Contact with the liquid causes eye and skin (on prolonged contact) irritation. 
ingestion causes slight depression to deep narcosis. 
Chronic Effects: None reported. 
FIRST AID 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
Skin: QuicWy remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water. 
inhalation: Remove exposed person to fresh air and support breathing as needed. Have trained personnel administer lCK% oxygen, preferably 
with humidification. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested have a comciow person drink 1 to 2 glasses of 
water, then induce repeated vomiting until vomit is clear. 
After flrst aid, get appropriate in-plant, paramedic, or community medical support 
Physician’s Note: Intravenous injections of calcium gluconate may relieve cramps and vomiting. Treat central nervous system effects sympto- 
maticallv. 

and ignition sources, evacuate hazard area, and provide adequate ventilation. Cleanup personnel should protect against vapor inhalation and skin 
or eye contact. Absorb small spills on paper towels. After evaporating the 1,2-dichloroethylene from these paper towels in a fume hood, bum the 
paper in a suitable location away from combustible material. Collect and atomize large quantities in a suitable combustion chamber equipped with 
an appropriate effluent gas cleaning device. Follow applicable OSHA regulations (29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33) 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4). Reportable Quantity (RQ): 100 lb (45.4 kg) [* per RCRA, Sec. 3001. per Clean 
Water Act, Sec. 307(a)]i 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1C00, Table Z-l) 

Respirator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIGSH-approved respirator. For emergency or 
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. 
Warning: Air-purifying respirators do )tol protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skim contact, 1,2dichloroethylene attacks some 
forms of plastics, rubber, and coatings. 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL and 
ACGIH TLV (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its 
source.(103) 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concenkate, irritants. Remove this 
material from your shoes and equipment Launder contaminated clothing before wearing. 
Comments: Never eat, drink, or smoke in work areas. Prztice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilef or applying cosmetics. 

oxidizing materials. Outside or detached storage is preferred. If stored inside, place containers in a standard flammable liquids storage cabinet or 
room. Protect containers from physical damage. - 
Englneerlng Controls: Avoid vapor inhalation and skin and eye contact. Use only with adequate ventilation and appropriate personal protective 
gear. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. 1,ldichloroethylene is a 
dangerous fire hazard. All engineering systems should be of maximum explosion-proof design and electrically grounded and bonded. Provide 
preplacement questionnaires which emphasize detecting a history of chronic respiratory disease. 
Transportation Data (49 CFR 172.101, .102): Not listed 
MSDS Collection References: 7,26,38,73,84,Sj, 87,88, 100, 101, 103, 109, 126, 127, 136, 137 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Hanks, MD 



1 Material Safety Data Sheets Collection: 
Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518) 377-8854 

Sheet No. 414 
Di(2-ethylhexyl)phthalate 

To.....~rl. l?IQA Ratr;c;nn. A 1llOf-I 

;~~~is:~rl;x’~~~~~~~~~~~::~~~~~~i~~~~~~~~~:~~~:,:~~~~~~:~:~~:~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~:~~ I,~,~;i:ii:i~:~~~~.,,:~~::~~~~~~~:~~::.r 
X(2-ethylhexyl)phthalate (C,QO,) Description: Prepared by acid-catalyzed reaction of 2-ethylhexanol with phthalic -R 0 NFPA 
nhydride. Used in plasticizing a variety of polymeric materials such natural rubber, synthetic rubber, nitrocellulose, ethyl 1 2 
:ellulose, cellulose acetate.butyrate, polymethyl methacrylate, polyvinyl butyral, polyvinylidine chloride, and polystyrene; 

1 

LS an organic pump fluid; as a testing agent for air filtration systems, a component of dielectric fluids in electrical 
;, f O-0 

:apacitors, an inert ingredient in pesticide formulations; in liquid soaps, detergents, rubbing alcohol, decorative inks, 49 

acquers, photographic film, wire and cable, adhesives, industrial and lubricating oils, munitions, and defoaming agents HMIS 

used during paper and paperboard manufactures. 
Xher Designations: CAS No. 0117-81-7, 1, Z-benzenedicarboxylic acid bis(2-ethylhexyl) ester, DEHP, di-sec-octyl 
jhthalate, dioctyl phthalate, DOP, octyl phthalate. 
vlanufacturer: Contact your supplier or distributor. Consult the latest Chemicahveek Buyers’ Guidfl) for a suppliers list 
Zautlons: Di(2ethylhexyl)phthalate is a possible human carcinogen. Di(2-ethylhexyl)phthalate is a mild skin, eye, and 
nucous membrane irritant. It affects the gastrointestinal (GI) tract. 

F Y 
R 0 
PPG* 
*Sec.8 

, , 
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)i(2ethylhexyl)phthalate, ca 100% 

1989 OSHA PEL 
H-I.K TWA: 5 mglm’ 

l990-91 ACGM TLVs 
TWA: 5 mg/m’ 
STEL: 10 mg/m3 

1988 NIOSH REL 
Reduce to lowest feasible limit 

1985-86 Toxicity Data* 
Man, oral, TD,: 143 mg/kg ingested produces gaspointestinal effects 
Rat, oral, LD,: 30600 mg/kg 
Rabbit, skin, LD,: 2.5 g&g; toxic effects not yet reviewed 

t See. NIOSH, RTECS (TIO3SOKX& for additional irritative, mutative, reprcdudive, tumorigenic, and toxicity data. 
$ ~~f~~~~~iii5:~,~~~~~~~~~~~~~~~~~~~~~~~~:~:::~~~~~~:~~~~::::~~:~.~~~~~~~~~~~~~~~~~ 
. ,. ..,.,/.,....,.....,.,...,.......\... ~,/.,....\...,.. ,......,., ,.,...........,.,...,.,.,.,.....,...... . . . . . ..*........... .,...: . . . . . . . . . . . . . .__. .___... .,.,., ..,.. ,.. ,... .,.... ,... .,.. ,...,..........., ,...._,.._. 

Boiling Point: 446 ‘Fm) at 5 mm Hg Molecular Weight: 390.54 
Mel&g Point: -58 ‘F (-50 ‘C) 
Vapor Pressure: 1.32 mm Hg at 392 “F (200 “C) 
Vapor Density (Air = 1): 16 
1 ppm = -15.94 mg/m’ 
Appearance and Odor: Light colored liquid with a slight odor. 

Speclflc Gravity (2OYXO”C): 0.9861 
Water Solubility: ~0.01% in water at 77 “F (25 ‘C) 
Viscosity: 81.4 centipoise at 20 “C 
Pour Point: -50.8 ‘F (-46 ‘C); 8.2 lb/gal at 20 ‘C 

frothing. 
Unusual Fire or Explosion Hazards: This material offers no unusual fire hazards beyond those encountered with ordinary combustible materi- 
als. 
Special Fire-fllhtlng Procedures: Since fii may produce toxic fumes, wear a self-contained breathing apparatus @CBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode. Be aware of runoff from fm co&o1 methods. Do not release to sewers or waterways. 

tions. Hazardous polymerization cannot occur. 
Chemical Incompatibilities: This OSHA Class III-B combustible liquid is incompatible with strong oxidizing agents. 
Hazardous Products’of Decomposition: Thermal oxidative decomposition of di(2ethylhexyl)phthalite can produce acrid smoke and fumes 
including carbon dioxide and carbon monoxide. 
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k’o. 414 Di(2-ethylhexyl)phtiaIate 1 I/90 
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Carcinogeniclty: The NTP and IARC list di(2-ethylhexyl)phthalate as an anticipated human carcinogen and possible human carcinogen (Group 
2B), respectively. Experimental studies show that di(2-ethylhexyl)phthalate has teratogenic effects in laboratory animals. 
Summary of Risks: Di(2ethylhexyl)phthalate is a mild skin and eye irritant. It affects the human gastrointestinal tract since it is absorbed intact 
from the gastrointestinal tract. However, when administered either intravenously or orally, it is rapidly metabolized to derivatives excreted mainly’ 
in urine or bile. Central nervous system (CNS) depression may occur, especially with ingestion of large amounts. Skin sensitization does not 
occur in humans. Inhalation of any significant amount is probably unlikely due to the low vapor pressure. Di(2-ethylhexyl)phthalate has become 
an environmental contaminant that may accumulate in the food chain. 
lledical Conditions Aggravated by Long-Term Exposure: None reported. 
Tat-get Organs: Eyes, upper respiratory system, skin, central nervous system. 
Primary Entry Routes: Inhalation, ingestion. 
Acute Effects: Symptoms of overexposure include conjunctivitis, keratitis (inflammation of the eye’s cornea), bronchial irritation, eczema, stag- 
gering, abdominal cramps, nausea, and diarrheaCNS depression-lethargy, drowsiness, staggering, and sleepiness-can result from absorbing 
large amounts. 
Chronic Effects: None reported. 
FIRST AID 
Eyes: Gently !ift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a 
physician. Wash affected area with soap and water. 

I 

Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, do mf induce vomiting. Consult a physician 
immediately. 
After first aid, get appropriate in-plant, paramedic, or community medical support. 
S ectiofi .7; :$$i 11;; ,JJ$& :$$a: Btsp&$l p &&$G i+& ; :: ., 

., .,, .: .., .,. 
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. . . . . . ,. 
Spill/Leak: Notify safety personnel. Contain and pick up spilled material with some noncombustible absorbent material. For large spills, dike far 
ahead to contain. Place in appropriate containers for disposal. Prevent losses into the environment whenever possible. Do not release to sewers or 
waterways. This material degrades in fresh water sediments under aerobic conditions; half-life is -14 days. It does not degrade under anaerobic 
conditions. It is readily concentrated by aquatic organisms. Clean up trace residues with water and detergent. Follow applicable OSHA regulations 
(29 CFR 1910.120). 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
Listed as a RCRA Hazardous Waste (40 CFR 261.33); Waste No. U028 
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 1 lb (0.45 kg) [* per RCRA, Sec. 30011 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
SARA Toxic Chemical (40 CFR 372.65): Not listed 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-l-A) 

,’ 
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Goggles: Wear protective eyeglasses or chemical safety goggles, Per OSHA eye- and face-protection regulations (‘29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.I34) and, if neces- 
sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an 
SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. 
Ventilation: Provide general and local ventilation systems to maintain airborne concentrations below the OSHA PEL and ACGIH TLVs (Sec. 2). 
Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.(i”n 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quickdrench showers, and washing facilities. 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipment Launder contaminated clothing before wearing. 

I 

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. 

I 

static sparks, electrically ground and bond all containers and equipment used in shipping, receiving, or transferring operations in production and 
storage areas. 
Engineering Controls: Avoid prolonged or repeated contact with liquid and inhalation of mist or vapors. Institute a respiratory protection 
program that includes regular training, maintenance, inspection, and evaluation. Practice good personal hygiene and housekeeping procedures. 
Transportation Data (49 CFR 172.101, .102): Not listed 

df.SD.8 Collection References: 1-12, 14,23,38,47,73,101,103,124, 126, 127,132, 133,136,138, 143, 146 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: AC Darlington, MD; Edited by: JR Stuart, MS 86 
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Material Safety Data Sheet 
~ from Genium’s Reference Collection 

Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(5181377-885s 

Description~(OrlglnKJses): Us&l as a Solvent z&d as ti intetiediate in the production of styrene monomer. - .20 

Other DesIgnatlons: Phenylethane; Ethylbenzol; C,H&$; CAS No. 0100-41-4 
w 

NFPA 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicahveek HMIS IT ” l-3 * 
Suyers’ Guide (Genium ref. 73) f& a list of suppliers F 3 I3 

R 0 
PPG* s2 

*See sect. 8 K4 
:>:Cj:,:j: y Ej&;O;,$iJRE:: : .:$.IMIP$s .,:j; :; I:, ; 

OSHA PELs 
8-HrlWA: 100 ppm, 435 mg/m’ 
15 Min STEL: 125 ppm, 545 mg/m’ 

ACGIH TLVs, 1988-89 
TLV-TWA: 100 ppm, 435 mg/m’ 
TLV-STEL: 125 ppm, 545 m&n3 

Toxicity Data* 
Human, Inhalation, TC,: 100 ppm (8 Hrs) 
Rat, Oral, LD,: 3500 mg/kg 

*See NIOSH, RTECS @AO7OCQOO), for additional data with references to 
reproductive, irritative, and mutagenic effects. 

::.::,:::.:.:..:_._. .:.:.i::..: “. ..:...v.: . ...:. :;;, .,: :, ,, ,, ,, ,‘,,,, ., . . . . . :: ,_.....: j.. 
,,,,::: ; :.,, ;:.... .:.:.: j:::.,.::.:.:,:::,.:j...:,.:,.:... :‘: ::.:’ : :.,,: .,.. :y:, ,.::...::‘j ,.‘. ..j. .,., :.:“i 

weight: 106 Grams/Mole 

SE’(yION’j (,(,, 3;1:ili’:.~~.~sJ~~I::;i”,R~T~:: :,‘;,::‘:yg,:j -:;::,, ii~,:~,,i,,,~.:~;:,~: ;; ;,i’:::i’.::::;::;.;,; :_, ;;;y~;;: ;; 

Boiling Point: 277°F (136’C) Molecula; 
Melting Point: -139°F (-95’C) Solubllfty ln Water (%): Slight 
Vapor Pressure: 7.1 Torrs at 68°F (20°C) Specific Gravity NO = 1): 0.86258 at 77’F (25’C) 
Vapor Density (Air = 1): 3.7 
k Volatile by Volume: Ca 100 

Appearance and Odor: A clear, colorless, flammable liquid; characteristic aromatic hydrocarbon odor. 

s E~~Io,N,i;:~~~;:,~~:~~~~~~:~.~~~~~:~~E~~~,o~ IQ,M:iiii::;r).&Qy ;i,i:.::‘ll’:‘l:i:l-:~~~~~~~::~~ ::,;‘;:::::ij.iiji::ii,::i:,l::~~::~ ;; ::l:l:l.:::‘:l::‘lil:.l.::‘:::.:.::..:l,, ,,,:,,.‘, 1: ;:/ :$J : : j ; ;:‘i’:; 

Flash Point and Method: 64°F (18°C) CC 1 Autoignition Temperature: 810°F (432.22’C) 1 LEL: 1% v/v UEL: 6.7% v/v 

Extinguishing Media: Use foam, dry chemical, or carbon dioxide to put out ethyl benzene fires. A water spray may be ineffective in ex- 
tinguishing the fire, because it can scatter and spread the burning liquid. Use water spray to cool fire-exposed containers of ethyl benzene, to 
disperse ethyl benzene vapor, and to protect personnel attempting to stop an ethyl benzene leak. Unusual Fire or Explosion Hazards: This 
liquid can readily form explosive vapor-air mixtures, especially when heated. Ethyl benzene vapor is heavier than air and may travel a con- 
siderable distance to a low-lying source of ignition and flash back to its origin. Special Fire-fighting Procedures: Wear a self-contained 
breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode. 
s@XJIO~ (1 ,I:$;“;;::iR1E~~,~~~~~~~,R~~~~;~~,:~~~:~~:, :J$ ::iI,:,l~.i~~~~~~~~~~,:,~~~~~~~~~~~~~:~~i’i:jilij:ii’:‘i:’ji:.~:~::~~~~~~.~~~~~~~::~~~‘ ,y:.:;. 5~: :jf: ;:. :; :,:.j>,,;~,,: 

,........ _. . 
Stability/Polymerization: Ethyl benzene is stable in closed containers during routine operations. Hazardous polymerization cannot occur. 
Chemical Incompatibllltles: Hazardous chemical reactions can occur between ethyl benzene and strong oxidizing agents, acids, ammonia, 
and bases. Conditions to Avoid: Avoid any exposure to sources of ignition such as heat, sparks, open flame, and lighted tobacco products, 
etc., and to incompatible chemicals. Use caution when entering confined spaces, particularly low-lying areas where explosive concentrations 
of ethyl benzene vapor may be present Provide good ventilation to such areas to prevent the concentration of this vapor. Hazardous Prod- 
ucts of Decomposition: Thermal-oxidative degradation can include toxic gases such as carbon monoxide and/or aromatic hydrocarbon gases 
SEC~I()N,:, 6;’ HE’&..H;.:$j&ZpIRD YI~~~R$,~..$:IQN’, :,;;, ,::T:jj ..;: ,:;. ::;lj:jl:l:jj:j:.:, :, . .;:f, :,i$+ ..:::.f ‘.:::“::’ -. : ::);;.,,/>: .:T,:2 : ,_:_ . . :; 

Carcinogenicity: Ethyl benzene is not listed as a carcinogen by the NTP, IARC, or OSHA. 
Summary of Risks: Ethyl benzene vapor is severely irritating to the eyes and to the mucous membranes of the respiratory system. Sus- 
tained inhalation of excessive levels can causk depression of the central nervo0C system (CNS) characterized by d’til;iness, headache, 
narcosis, and coma. Skin contact with liquid ethyl benzene causes irritation; dermatitis and defatting can also develop. The acute oral toxicity 
of ethyl benzene is low; however, ingestion of it presents a serious aspiration hazard. Aspirating even a small amount into the lungs can 
result in extensive edema (lungs filled with fluid) and hemorrhaging of the lung tissue. No systemic effects are expected at the levels that 
produce pronounced, unignorable, disagreeable skin and eye irritation. The TLVs cited in section 2 are set to prevent this intolerable 
irritation. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, respiratory system, and 
CNS. Primary Entry: Inhalation, skin contact Acute Effects: Irritatiori of the skin, eyes, and respiratory system. Also, cardiac-rhythm dis- 
turbance due to sensitization; acute bronchitis, bronchospasm, pulmonary and laryngeal edema; euphoria; headache; giddiness; dizziness; 
and incoordination, as well as possible depression; confusion; and coma. Chronic Effects: None reported. First Aid: Eyes. Immediately 
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flush eyes, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 minutes. Skin. Rinse 
the affected area with plenty of water, then wash it with soap and water. Inhalation. Remove the exposed person to fresh air; restore and/or 
support his or her breathing as needed. Have qualified medical personnel administer oxygen as required. Ingestion. Unlikely. Should 
this type of exposure occur, the aspiration hazard must be considered. Do not induce vomiting unless directed to do so by a physician. To 
prevent aspiration by spontaneous vomiting, keep the victim’s head low (between his or her knees). Get medical help (in plant, para- 
medic, community) for all exposures. Seek prompt medical assistance for further treatment, observation, and support afteifn-st aid. Note 
to Physician: Professional judgment is required as to whether or not to induce vomiting because of the possibility of aspiration. A gastric 
lavage may be administered, followed by saline catharsis, if this procedure is appropriate to the specific incident. Monitor cardiac and 
pulmonary functions. 

explosion-proof ventilation. Cleanup personnel need protection against skin or eye contact with this liquid~as well as inhalation of its vapor 
(see sect. 8). Contain large spills and collect waste or absorb it with an inert material such as sand, earth, or vermiculite. Use nonsparking 
tools to place waste liquid or absorbent into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways. Waste 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and lmal regulations. 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 191O.lOC0 Subpart 2). 
EPA Dedgnatlons (40 CFR 302.4) 
CERCLA Hazardous Substance, Reportable Quantity: loo0 lbs (454 kg), per the Clean Water Act (CWA), $8 311 @) (4) and 307 (a). 

‘iisE~~‘ro,~:~~:~~~~E~~~“:;:, ::PR~TE~~I,o~~~~E~,R~~~I,~ N:i:l;i:~1s:il:il.i.i:::::i; ;i ,,,I ::iii:i~/:i:i:.:lil~~~~~~~~~~~~~~~~~~~~ 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield. Follow 
OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Wear a NIOSH-approved respirator per Geniumreference 88 
for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). 
For emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying 
respirators will rwf protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and gauntlets, etc., to 
prevent prolonged or repeated skin contact with this material. Ventilation: InstaIl and operate general and local maximum, explosion-proof 
ventilation systems powerful enough to maintain airborne levels of this material below the OSHA PEL standard cited in section 2. Local 
exhaust ventilation is preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its source. 
Consult the latest edition of Genium reference 103 for detailed recommendations. Safety Stations: Make emergency eyewash stations, 
safety/quick-drench showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special 
hazard; soft lenses may absorb irritants, and all lenses concentrate them. Do not wear contact lenses in any work area. Remove contami- 
nated clothing and launder it before wearing it again; clean this material from shoes and equipment Comments: Practice good personal 
hygiene; always wash thoroughly after using this material and before eating, drinking, smoking, using the toilet, or applying cosmetics. 
Keep it off your clothing and quipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do nof 
eat, drink, or smoke in any work area. Do not inhale ethyl benzene vapor. 

1 
d 

References: 1,26,38,84-94, 100, 116, 117, 120, 122. 

. 

Storage/Segregation: Store ethyl benzene in closed containers in a cool, dry, well-ventilated area away from sources of ignition and 
strong oxidizers. Protect containers from physical damage. Special Handling/Storage: Outside, isolated, detached, or remote storage is 
recommended for large quantities of ethyl benzene, Isolate bulk storage areas from acute fire hazards. Engineering Controls: Make sure 
all engineering systems (production, transportation) are of maximum explosion-proof design. To prevent static sparks, electrically ground 
and bond all containers, pipelines, etc., used in shipping, transferring, reacting, production, and sampling operations. Other: Use safety 
cans for transferring small amounts of ethyl benzene. 

Transportation Data (49 CFR 172.101-2) 

DOT Shipping Name: Ethyl Benzene 
DOT Hazard Class: Flammable Liquid 
ID No. UN1175 
DOT Label: Flammable Liquid 
DOT Packaging Exceptions: 49 CFR 173.118 
DOT Packaging Requhements: 49 CFR 173.119 

IMO Shipping Name: Ethylbenzene 
IMO Hazard Class: 3.2 
TM0 Label: Flammable Liquid 
IMDG PackagIng Group: II - .. .t - 

Judgmenti as to the sti~ability of informalion haein for purchaser’s purposes are 
nmsarily plirharcfs responsibility. Therefore, although reasonable care has 

Prepared by PJ Igoe, BS 

been taken in the preparation of such information, Genium Publishing Corp. 
exlends no warranties. makes no representations; and assumes no responsibility 

Industrial Hygiene R PII~P~X~. l3T Wilrnn PTT-7 

ils to lhe accuracy or suitability of such information for application to 
pachaser’s intended purposes or for consequences of its use. 7 Medical Review: \ N Silverman, MD 

./ 
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Genlum Publishing Corporation 
1145 CaLalyn street 

Schenectady, NY 12303-1836 USA 
(5 18) 377-8854 

Maferial Safety Data Sheets Collection: 

Sheet No. 713 
Lead (Inorganic) 

nfhng. Lead is &al riostly in manufacruring storage batteries. othg uses arc in manufact&ng tithyllead and both 
qanic and inorganic lead compounds in caamics, plastics, and electronic devices; in producing ammunition, solder, 
sable covering, sheet lead, and other metal products (brass, pipes, caulking); in metallurgy; in weights and as ballast as a 
:hemical intermediate for lead alkyls and pigments; as a constuction material for the tank linings, piping, and equipment 
used to handle the corrc&ve gases and liquids used in sulfuric acid manufachning, petroleum refining. halogen&on, sul- 
Fonatioq extraction, and condensation: rmd for x-ray and atomic radiation protection 
Other Designations: CAS No. 7439-92-1, lead oxi&, lead salts, inorganic; metallic Ie& phnnbum. 
Manufacturer: Contact your supplia or distributor. Consult the 1-t Chemicuhveek Buyers’ G-1 for a suppliers list 

s - 
K 0 

l-MIS 

FH : 
R 0 
pPG* 

Cautions: Inorganic lead is u wslt ~6 poison Organic lead (for example, -thy1 lead) has severe, but different, health effect+ * Sec. 8 
Occupational lead poise& is due to won of dust and fumes. Ma&r affected organ systems are the nervous, blood, and reprcducave 

and kidne$. Heal& impairment or disease may result from a severe acute short- or long-term exposure. 

L&l (inorganic) fumes and dusts, as Pb, GIL 100% 
1989 OSHA PELs (Lead, inor- 198940 ACGIH TLV (Lpad, 
gank compounds) 

1985-86Toxki~Q Data? 

8-hr TWA: 50 ~.~glm~ 
inorgank, fumes and dusts) 
TLV-TWA: 150 pg/m3 

H~d~v~alauon, TG 10 j&n3 affezts gastrointestinal tract 

Action Level TWA*: 30 pghn’ Human, oral, ‘ID,,,: 450 mgkg ingested over 6 yr affects 
peripheral and central nervous systems 

29 CFR 1910.1025 Lead Standard 1988 NIOSH REL Rat, oral, TDb: 790 mg/kg affects multigeneration reproduction 
Blood Lead Level: 40 pg/loO g lo-hrlwA: <loo p&l’ 

* Action level applied to employee cxpc.surc without regard to re+rator use. 
t See NIOSH, RTECS (0F7525ooO). for &Iiticnai mutative, reprcdudive, and toxicity data. 
~ 
~~~~~~~~~~~~~~~,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.y...:.:.:.;::.:.:.:...: .V. :.>:: . . . . . . . . ,, ,,_:::: : . . . . . . . . . . . . . . . . > ,... . . . . . . . . . . . . . . . .,.,.,. . . . . . .,... .,.,. . . . . . . . :: _, . . . . . . . . . . . . ..~ ../ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,.....,... . . . . . . . . ,..,....,,.,,.. > ..,.......... . 
Boiling Point: 3164 ‘F (1740 l C) Molecular Weight: 207.20 
Melting Point: 6213 l F (327.4 ‘C) Specifk Gravity (20 ‘C/4 ‘C): 1134 
Vapor Pressure: 1.77 mm Hg at 1832 ‘F (1000 ‘C) Water Solubillty: Relatively insoluble in hot or cold water* 
Viscosity: 3.2 cp at 6213 ‘F (327.4 ‘C) 
Appearance and Odor: Bluish-white, silvery, gray, very soft metal. 

l Lead dissdvcs more wily at a low pH. 
. . . . . . .<.. ,..._. . . . . . ;i” .I.. i.. .i.. . . . . . . . . . ~~...:.:.;.:.:.~.;.;.:.:.~:.~~:.:~~ ~~~*~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Flash Point: None reported 1 Autoignition Temperature: None ported 1 LEL: None reported )uEL: None reported 
Extinguishing Median Use dry chemical, carlxm dioxide, water spray, or foam to extinguish fire. 
Unusual Fire or Explosion Hazards: Flammable and moderately explosive in the form of dust when exposed to heat or flame. 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Sirze fue may produce toxic fumes, wear a.self-co?tained breathing 
apparatus @CBA) aflth a full facepiece operated in the pressure-demand or positive-pressure mode and full prottive equipment Be aware of 
runoff from fire control methoda. Do not release to sewers or waterways. 

.~ .o.,_..,......... .,.,..... . . . . . . . . . . . . . . . . . . . . . ...i\: .,. .,...,.,... 
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Stabilitv/Polvmerization: Lead is stable at room tempezature in closed containers under normal storage and handling conditions. It tarnishes on 
exposure to a&. Hazardous polymerization cannot oc&r. 
Chemical Incompatibilities: Mixtures of hydrogen peroxide + tioxane explode on contact with lead. Lead is incompatible with sodium azide, 
z.irconium, disodium acetylide, and oxidants. A violent reaction on ignition may occur with concentrated hydrogen peroxide, chlorine trifluoride, 
sodium acetylide (with powdered lead), ammonium nitrate (below 200 ‘C with powdered lead). Lead is attacked by pure water and we& organic 
acids in the presence of oxygen. Lead is resistant to tap water, hydrofluork acid, brine, and solvents. 
Conditions to Avoid: Rubber gloves containing lead may ignite in nitric acid. 
Hazardous Products of Decompcsitbn: Thermal oxidative decomposition of lead can produce highly toxic fumes of lead. 

.(.(.,.(., ~ .,.,.,.(. .( ,.,. ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~, 

Carcinogenklty: Although the NTP and OSHA do not list lead as a carcinogen, the IARC lists it as probably carcinogenic to humans, but having 
(usually) no human evidence. However, the literature reports instances of lead-induced neoplasm& both benign and malignant, of the kidney and 
other organs in laboratory rodents. Excessive exposure to lead has resulted in neurologic disorders in infants. Experimental studies show lead has 
reproductive and teratogenic effects in laboratory animals. Human male and female reproductive effects are also documented. 
Summary d Risks: Lead is a potent, systemic poison that affect a variety of organ systema, including the nervous system, kidneys, reproductive 
system, brood formation, and gtitiointitinal (GIj sydtem. The m&t inijY&ant wayl-cad enter;; the body is though inhal&&, bui it tan a& be 
ingested when lead dust a unwashed hands contaminate fd drink, or cigarenes. Much of ingested lead passes through feces without absorption 
into the body. Adults may absorb only 5 to 15% of ingested lead; children may absorb a much larger fraction. Once in the body, lead enters the 
bloodstream and circulates to various organs. Lead concentrates and remains in bone for many years. The amount of lead the body stores 
increases as exposure continues, with possibly cumulative effects. Depending on the dose entering the body, lead can be deadly within several 
days or affect health after many years. Very high doses can cause brain damage (encephalopathy). 
Medical Conditions Aggravated by Exposure: Lead may aggravate nervous system disorders (e.g., epilepsy, neuropathies), kidney diseases, 
lus&8hLood pressure (hypertension). mfertility, and anemia. Lead-induced anemia and its effect on blood pesssure can aggravate cardiovascular 

Continue on naf page 
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Target Organs.: Blood. cen tral and peripheral nervous systems. kidneys. and gastrointes tinal (GO tract.
PrlmaJ?j Eun-y R cutese Inhalation. inges tion.
Acute Ifectsc An acute. short- term dose of lead coul d cause acute encephalopathy with seizures. coma. and death . However. short-term
exposures of rhis magnitude are rare. Re vers ible kidney damage can occur from acu te exposure, as well as anemia.
Cbrcnlc E rrects: Sym ptoms of chronic lon g-term overexl::,sure include sppetite loss, nausea, metallic LUte in the mou:.h.,lead l ine on gingival
(gwn) tissue, coas tip ezion, anxie ty, anemia, pallor of the ace and the eye grounds. excessive tiredness, weakness, insomnia. beadacbe, nervous ir-
ritability, fine tremors, numbness, muscle and joint pain. and colic eccompenied by severe abdominal pain. Paralysis o f wrist and- less often.
ankle extensor muscles~ occur after years of Increased lead apsorption. Kidney disease may alsoresult from chronic overexposure., but few. U
any. symptoms appear . severe kidn~dam~ehas OCCUlTed. Reproductive damage is cherecterized by decreased sex drive, un~tenee. and
sterility in men; and decreased fertility, nn menstrual cyc les, and miscarri ages in wom en. Unborn children may suffer ne uro ogic dam age
or developmental problems due to excessive lead exposure in pregnant women. Leadpoisoning's severest res ult is encephalopathy mani fes ted by
severe headache, co nvuls ions, coma, de lirium. and possibly dea.th.
FIRST AID
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transpo rted to an emer gency medical
facility. Consult a phys ician immediately.
Sk in : Quickly remove contamin8.1ed clothing. Rinsewi th flooding amo unts o f weter for at leas t 15 min. Consult a physician if any health
co mplain ts develop.
Inhalatio n: Re move expo sed person to fresh air and supportbr~as needed. Consult a physician.
Ingestion: Never give 8nhthinS by mouth to an unconscious or con ing person.lflarge amounts of lead were ingested. induce vomiting with
Ipecac S)TUp. Consult 8p ysici en immediately.
A(ur Ilrst ald, get appropriate in -pisnt , para medi c, or community m edl c:al s upport.
P b)"s1dan's ~ote: For diagnosis, obuin bloodchessute. blood lead lev el (P bB).. zinc {'fOlO~hyrin(ZPP). complete blood coun t for mi crocytic
anemia and basophilic S ti~¥Jf' urinalysis, an blood urea nitrogen (BU~of creatinine. xaminc peripheral motor ncuropaJ.hy,~or. and
gingival lead line. Use Ce- A to treat poison, oot never chelate prophy actically. Consult an occ:upationtl physician or texico c gist,

0~Ji"9#f.,f1Sp_i~I~t.~fA~iilj(4rQijp~~: :~t~r~;t*¥tjhl%M~!ff.W!BR%f&;%At}1MH¥~~tJ~+:tiW;J#Wj*=¥&\1fh,,¥i{«#vn¥&tffi,
SpllVLeak: No tify safety personnel and evacuate all unnecessary personnel immediately. Cleanup personnel shou ld protect against inhalation of
dus ts or fume and contact with skin Of eyes . Avo id creating dusty cond itions . Water sprays may be used in lar ge quantities to pr event the forma.
t ionof dust. Cleanup methods such as vacuuming (with an ~pria1e filter) or wet moppin~ minimizes dust dlsperstoa . Scoop the spilled
material into closed containers for dis flOsal or rec lamation , 0 ow appli cable OSHA re~atJ,ons (29 CFR 1910.120).
Db~osa1: Contact yo ur supp lier or a licensed con tractor for detailed recommendations. How applicable Federal, s tate, and loc al regulations .
EP Deslgoatlons
Listed as a RCRA Hazardo us Waste (40 CFR 261.33. ~dix ll-EP To xici ty Test Procedures)
Listed as a CERCLA Hazerdcus Substance" (40 CFR .4). Rrble Quantity (RQ): 1 lb (OA54 kg) [* per Clean Water Act, Sec . 307{a)l
SARA Extremely Hazardous Substance (40 CFR 355 ): Not list
Listed as a SARA Toxic Chemical (40 CFR 372.65)
OSHA Deslgnances
Listed as an NI Ccraeminent (29 CFR 1910.1000 . Table Z- 1-A)

I

i$¥R~JnJ#t~~;i:p'i'l~J~Jlm~i(~ljq!CQ~~*~t@ritt:1E%it&MmaK¥u11¥@1~tt~%if@@@N~~t&kHm1ti~%%n#t.%®J1tU@fllilWttW;trRftgn;]~"t6@~'
G oggles : Wear protective eY~lasses or che mical safety goggles, pet OSHA eye - and face -protection regulations (29 CFR 1910.133).
R esp tra torr Seek aoCession advice prior to resplreror selection and use. Follow OSHA resp irator regu lations (29 CFR 1910.134) end, if neces-
s~ wear a NIOS -approved respirator. For emergency or ncnrouiln e operations (cleaning sLilli.. reactor vessels. or storage tanks), wear en
S A. Warning! Air-pur ifying respirosors donot protect workers ill oX1gm-de{u:ienlasmosp res .
Othe r: Wear impervious gloves. boots, aprons, an~auntJ.eu to prevent skin contact. Protective clothing made of man-made fibers: and lackin g
tum-ups, pleats. or~kets retain less dust from Ie
Ve ntil ation: Provi ~eneral and local ventilati on sys tems to maintain airborne concentrations bel ow the OS HA PEu- (Sec. 2 ). Local exh aust
ventilation is preferr since it prevents contaminant dispersion into the work area by controlling it at its source.(I03l
Safety Stations: Make available in me work area emergency eye wash stations, safety/quick-drench show ers, and washing facil ities.
Contaminated EqUipment: Never wear contact lenses in the work area: so ft lenses may absorb. and all lens es concentr ate, irri tan ts. Remove this
material fromrJ;0ur shoes and equ ipm ent, Laun der contaminated clothing before wearing.
Comments: ever eat. drink, or smoke in work areas. Practice good personal hy giene after using this ma terial, especially washing hmds be fore
earin g. drinking. srnoiing. using the toilet. or applyina cosmetics.

-' :$-f¢.Ji.Qfi)2~j:~.p~J:.~~"!!q#$J:iP-tl.~;(:;Qffim¢Jit§:t*mmJiiipf%tJei4W@NWwt~f;~;miRg$~%~W1-:n@wt-:r·:
Storage R eq u iremen ts: Store b tightly closed containers in a cool dry, well-ventilated erea aw ay from all incompatible mat erials. dir ect
sunli ght, and heat and igni tion sources .
Engineerlng Controls: Educa te worker about lead's hazards. Follow and inform employees of the lead standard (29 CFR 1910.1025). Avoid in-
halation of lead dus t and fumes and ingestion of lead . Use o nly with appro pria te penonalt:;0rective gear and adequate ventilation . Institute a
re1Lratory pro tectio n program tha t includes reguler training, main tenan ce, inspection, an evaluation. Avo id creating dusty conditions . Segregate
an launder contaminated clo thing. T ake precautions to pro tec t Ienndry personnel. Practice good personal hy~iene and bouseke ing proced ures.
For 8 variety of reasons . the lead concentration in workroom air may not co rrelate with the blood lead levels In indiv iduals.
Otber Pr eca u tions: Provide preplecemenr and periodic medi cal examinati ons which cm~asiz.c blood. nervous system. gastro intestinal tract, and
kidneys, including a complete blood count and urinalysis. Receive a complete his tory inc ucling previous surgeri es and hospi talizati on, allergi es,
smo~ his~. alcohol consumption, proprietary drug intake, and occupational and nonoccupational lead exposure. Maintain records for
medi c survei ance, airborne exposure monitorin,. em~loyee complaints. and physic ian's wnuen op inio ns for at least 40 yean or dura tion of
employment plus 20 yeus. Measurement of blood ead eve l (PbB) and zinc proto~rphyrin(ZPP) lIC us eful indicators of your bod y's lead
absorption level. MainlAin worker PbBs at or bel ow 40 J.LgliOOg of wh ole blood. 0 minimize adverse r~oductive he alth effec ts to parents and
developing fetu s, maintain the PbJ;is of workers intending to have children below 30 J.Lg/l 00 g. Elevated Us incre~ your ris~ of disease. and.
the longer you have ele vated PbBs. the greater your chance of subs tan tial permanent damage .

_ T ransportaUon Data (49 CFR 172.102)
P.\-10 Shipping Name: Lead compounds. soluble, n.o .s,
lMO Hazard Class: 6.1
10 No.e UN2291
D-10 Label: St. Andre ws Cross ex.Stowaway from Ioodsrulfs)
01DG Packaging Group: m
MSD S Coll«tiOt'l References: 26. 33. 73. 84. 85. 88. 89.90. 100. 101. 103.1 09. 124. 126.131. 133. 134. 136. 138. 139. 142, 143
Prepared by: MJ Alli$on, 85; Industrial Hygiene Rnlew: 0 1 Wihen. ern; Medical Review: MJ Upfal, MD, MPH; Edited b,.: JR SlUlrt. MS •

..'

)

Copyri&h. e 'mbr~hbl.loSnt~Jvrr~ .....~*D>d'bopo>blial:l:r',pa=a_.~~.IlI1ba.;w,il~of~b>.....fDr1ba~'~
_--.nl'flb>~• ...--ObiI Ily. Ale-.p~ __bube-.~ia~~<Jl....&aiDf~C\ocUm:qPbbl~~_"""'_..__. __ DO p ..... .oda-=-

W DO~ibitiry . mlbD~ ... ... iabil il:o.,,(",<b 'cl~ ("" "ppliutiaD m ~ puru.-'. il:a:DJ,>4~ c:rb .........lICDZ>I .,,(iD ·.....



Material Safety Data Sheet 
From Genium’s Reference Collection 

Genium Publishine Corooration 

-- I 

Schenectady, NY 1?!3B3-1836 USA -- 

No. 26 

h4ERcuRY 
(Revision C) 
Issued: Se tember 1981 
Revised: ugust 1988 1 

Material Name: MERCURY 
leseriptlon (Origin/Uses): Used in barometers, thermometers, hydrometers, and pyrometers; in mercury 

0 
3 0 

rc lamps producing ultraviolet rays; in switches and fluorescent lamps; as a catalyst in oxidations of organic 
ompounds; in a!.loys; in explosives; and for extracting gold and silver fmm ore. @ 

Xher Designations: Colloidal Mercury; Metallic Mercury; Quicksilver; Hg; Hydrargynrm; Genium 

:AS No. 1439.976 HMIS 

&tnufacmrer: Contact your supplier or distributor. Consult the latest edition of the Chemicahveek FH i 
R 1 

luyers’ Guide (Genium ref. 73) for a list of suppliers. R 0 I 4 
knnments: Inorganic and organic mercury compounds are highly toxic, as is pure mercury. PPG’ s 1 

*Mercury can be absorbed through intact skin, which contributes to 
)veraU exposure. 
**See NIOSH, RTECS (OV455OOOO), for additional data with references to 
eproductive, mutagenic, and tumorigenic effects. 

ACGEI TLV (Skin*), 1987-88 
TLV-TWA: 0.05 mg/m’ as Hg (Mercury 
Vapor) 

Toxicity Data** 
Rabbit, Inhalation, LC,: 29 mg/m’ 
(30 Hrs) 

Boiling Point: 613°F (357’C) 
Specific Gravity (H,O = 1): 13.546 at 68’F (2O’C) 
Vapor Pressure: 0.0018 Ton at 77’F (25’C) 

Water Solubillty (Q): Insoluble 
Molecular Weight: 201 Grams/Mole 
Melting Point: -37.93”F (-38.85”C) 

Appearance and Odor: A silver, heavy liquid; odorless. Danger: Mercury vapor has no warning properties. 

Unusual Fire or Explosion Hazards: When exposed to the high temperatures that occur during a fire, mercury can vaporize to form 
extremely toxic fumes. 

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressurc- 
demand or positive-pressure mode. 

polymerization. 

Chemical Incompatibilities: Hazardous reactions involving mercury and acetylene, ammonia, boron phosphodiiodide, chlorine, chlorin 
dioxide, methyl azide, sodium carbide, nitric acid, oleum, and sutfuric acid are reporied (Genium ref. 84). 

Conditions to Avoid: Do not expose mercury to incompatible chemicals. 

Hazardous Products of Decomposition: Extremely toxic mercury metal fumes are likely to be produced during fines. 
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Mercury is not listed as a carcinogen by the NW, IARC, or OSHA. 
Summary of Risks: Mercury is very toxic due to its liquid and fat solubility, lack of charge, and membrane permeability. It is a 
slowly cumulative poison that concentrates in the brain, kidneys, and liver. It is very hazardous when spilled or heated. Mercury and its 
vapor are rapidly absorbed by the membranes lining the respiratory tract, the gastrointestinal (GI) tract, and the skin. Mercury is a 
teratogen (causes physical defects in embryos). Medical Conditions Aggravated by Long-Term Exposure: Preexisting 
problems of the target organs can be worsened. Provide preplacement and periodic medical exams emphasizing the target organs. 
Target Organs: Skin, eyes, respiratory system, central nervous system (CNS), kidneys. Primary Entry: Skin absorption/ 
contact, inhalation. Acute Effects: Erosion of the respiratory/G1 tracts, nausea, vomiting, bloody diarrhea, shock, headache, 
metallic taste. Inhalation of high concentrations for short periods can cause pneumonitis, chest pain, dyspnea, coughing, stomatitis, 
gingivitis, and salivation. Chronic Effects: Tremors, emotional problems, loss of concentration, depression, drowsiness, fatigue, 
insomnia, loss of memory, kidney problems, eye lesions, vision disturbances, sore mouth and throat, problems with the sense of taste or 
smell, nosebleeds, nasal inflammation, loss of weight or appetite, poor hand-eye coordination, awkwardness, and unsteadiness, as well as 
dermatitis. FIRST AID: 
water for at least 15 minutes. 

Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running 
Skin. Immediately wash the affected area with soap and water because of the increased exposure from 

skin absorption. Inhalation. Remove exposed person to fresh air; restore and/or support his or her breathing as needed. Have 
medical personnel administer oxygen to treat the chemical pneumonitis that may develop. Ingestion. Never give anything by mouth 
to someone who is unconscious or convulsing. Note to physician: If indicated by degree of ingestion, saline cathartics and charcoal 
should be used. Chelation therapy with d-penicillamine may also be indicated. 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after first aid. Treatment of chronic mercury 
poisoning requires expert medical care. At the first signs, immediately remove the ex osed person from further 
exposure and have him or her examined and treated by aphysician trained in occupat P onal mercur oisoning. 

,:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.~~~~~~~~~ 
*. II 

Spill/Leak: Notify safety personnel, restrict access to the spill area to necessary personnel, and provide adequate ventilation. Clean up 
spills promptly. Specialized equipment and/or techniques may be required to safely deal with large mercury spills; if large quantities of 
mercury are used in the workplace, detailed, prior spill-management planning is recommended. Collect spilled mercury by using a suction 
pump and an aspirator bottle with a long capillary tube. For finely divided mercury in inaccessible cracks, comers, etc., treatment with 
calcium polysulfide and excess sulfur is recommended to convert the mercury globules into mercury sulfide. Vacuum cleaners may be used 
if they are equipped with specially designed mercury-absorbent exhaust filters. Collect the mercury into tightly sealed containers for later 
disposal or reclamation. Cleanup personnel must use the recommended personal protective equipment (see sect. 8). 
Waste Disposal: Consider reclamation, recycling, or destruction rather than disposal in a landfill. Do not pour mercury down admin. 
Mercury is very harmful to the environment, Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, 
state, and local regulations. 
OSHADesignations EPA Designations (40 CFR 302.4) 
Air Contaminant (29 CFR 19010.1000 Subpart Z) RCRA Hazardous Waste No. U151 

CERCLA Hazardous Substance, Reportable Quantity: 1 lb (0.454 kg)* 

1 *Per the Clean Water Act, 4 407 (a); Clean Air Act, 0 112; and Resource Conservation and Recovery Act, $3001. I 

0 

iu 
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Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of mercury may o-c-cur, wear a full face shield 
or splash guard. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Use a NIOSH-approved respirator per theNOSH Poccker Guide fo Chemical Huzmis for the maximum-use concentrations 
and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). Other: Wear impervious gloves, 
boots, aprons, gauntlets, etc., to prevent any contact with mercury and the skin. 
Ventilation: Install and operate general and local ventilation systems powerful enough tocontinuously maintain airborne levels of 
mercury below the OSHA PEL standard cited in section 2. 
Safety Stations: Make emergency eyewash stations, washing facilities, and safety/quick-drench showers available in work areas. 
Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them Do 
nor wear contact lenses in any work area. Remove contaminated clothing and launder it before wearing it again; clean mercury from shoes 
and equipment. Separate work and street clothes; store work clothes in special lockers and always shower before changing to street clothes. 
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Keep it off of your clothing and 
Ttrtrn;; Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in any 

Storage/Segregation: Store mercury in a cool, dry, well-ventilated area in tightly closed unbreakable polyethylene containers. Protect 
these containers from physical damage. 
Special Handling/Storage: Construct storage areas to have smooth, hard, nonporous floors with no cracks or spaces so that spilled 
mercury globules do not form in inaccessible areas. 
Comments: Mercury evaporates slowly, but if it is spilled it can form many tiny globules that evaporate much faster than a single pool 
of it will. In an unventilated area, significant concentration of mercury vapor can develop from this enhanced evaporation effect. This 
poisonous vapor is particularly hazardous if breathed over a long period of-time, so spills or releases of mercury require very meticulous 
cleaning procedures. 
Transportation Data (49 CFR 172:101--2) - .... .. 
DOT Shipping Name: Mercury, Metal DOT Label: None 
DOT Hazard Class: ORM-B DOT ID No. NA2809 

IMO Class: 8 
IMO Label: Corrosive 

B 
References: 1, 2, 8,26,38, 84-94, 100. I 

Judgments as lo the suitability of information henin for purchaser’s purposes are 
n~sarily pchaser’s responsibility. Therefore, aHhwgh reasonable care has 

Prepared by PJ Igoe, BS 

bxn taken in Ihe preparation of such information, Cknium Publishing Corp. 
extends no warranties, makes no representations and assumes no responsibility Industrial Hy 
ar IO the accur-acy or suitability of such information for application 10 
ourchaser’s intended ux~~ses or for c~nseuuences of ils use. h Medical Review: MJ Hard&, MD 

giene Review: DJ Wilson, CIH 
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A NAPHTHALENE 

Issued: November 1987 

daterial Name: NAPHTHALENE 

description (Origin/Uses): Used as a moth repellant end in many industrial processes. 

Xher Designations: Naphthalin; Naphthene; Tar Camphor; C,&; 
\IIOSH RI-KS No. QJO.525000; CAS No. 0091-20-3 

klanufacturer: Contact your supplier or distributor. Consult the latest edition of the 
Xmticdweek Buyer’s Guide (Genium ref. 73) for a list of suppliers. 

qaphthalene, CAS No. 0091-20-3 

*Immediately dangerous to life and health 
**See NIOSH RTECS for additional data with references to irritative, mutagenic 
reproductive, and tumorigenic effects. 

m - 
ca 100 

H 2 
F 2 R 1 
R 0 I 4 
pPG* s 1 

ACGIH TLVs, 1987-88 
TLV-TWA: 10 ppm, 50 m@mJ 

OSHA PEL 
8-Hr TWA: 10 ppm 50 mg/m3 

Toxicity Data** 
Child, Oral, LD,: 100 mg&g 
Man, Unknown, LD,: 74 mg/kg 
Rat, oral, LD,: 1250 mg&g 

Vapor Density (Air = 1): 4.4 
Vapor Pressure: 0.087 Ton at 77-F (25’C) 
Water Solubillty: Insoluble 

Melting Point: 176’F(So’C) 
Molecular Weight: 128 Grams/Mole 
% Volatile by Volume: ca 100 

Appearance and Odor: White crystalline flakes; strong coal tar odor. 

~~~:~~XQ:~i~~~~.~~~~~~~:?~~~~~~~~~~~,~~~:~~~~::~~~~~~~~:~~~~ii~,l~;l’;,:,i~:~~~~,,,~~:.~:~~:,~~~~~~,~~~~~~,:~~.:~~~,~~~~~~~~~~. .p&~pp,p~ 1.; 

Flash Point and Method Autoignition Temperature Flammability Limits in Air 

74’F f79.C) oc; 190’F (SS’C) CC 979-F (526-C) % by Volume 0.9 5.9 
Extinguishing Media: Us-e water spray, dry chemical, or carbon dioxide to fight fires involving naphthalene. Caution: Foam or direct 
water spray applied to molten naphthalene may cause extensive foaming. 

Unusual Fire or Explosion Hazards: Naphthalene is a volatile solid that gives off flammable vapor when heated (as in fire situations). 
This vapor is much denser than air and will collect in enclosed or low-lying areas like sumps. In these areas an explosive air-vapor mixture 
may form, and extra caution is required to prevent any ignition sources from starting an explosion or fine. 

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure- 
demand or nositive-nressure mode. 

Naphthalene is stable in closed containers at room temperature under normal storage and handling conditions. It does not undergo 
hazardous polymerization.. 

Chemical Incompatlbilitles: Naphthalene is incompatible with strong oxidizing agents, chromic anhydride, and mixtures of aluminum 
trichloride and benzoyl chloride. 

Conditions to Avoid: Ignition sources like open flame, unprotected heaters, excessive heat, lighted tobacco products, and electric sparks 
must not occur in work areas where naphthalene vapor may become concentrated. 

Hazardous Products of Decomposition: Toxic gases like carbon monoxide arc produced during fire conditions. Irritating, flammable 
vapor forms below the melting point because even solid naphthalene has a significant vapor pressure. 
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Naphthalene is not listed as a carcinogen by the NTP, IARC, or OSHA. 
Summary of Risks: Renal shutdown (kidney failure), hemolytic effects (breakdown of red blood cells), hematuria (blood in the 
urine), oliguria (low volume of urine), jaundice, eye damage, and depression of the central nervous system (CNS) are the primary health 
concerns associated with exposure to naphthalene. The ACGIH TLVs in section 2 are set to prevent eye damage. These recommended 
exposure limits may not be low enough to prevent blood changes in genetically hypersensitive individuals. 

- Medical Conditions Aggravated by Long-Term Exposure: Diseases of the blood, liver, and kidneys. Administer medical 
exams emphasizing these organs. Target Organs: Eyes, skin, kidneys, liver, blood (red blood cell effects), and CNS. 
Primary Entry: Inhalation, skin contact. Acute Effects: Inhalation of naphthalene vapor causes excitement, confusion, headache, 
nausea, and loss of appetite. Chronic Effects: Increased incidence of cataracts. 
FIRST AID 
Eye Contact: Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 15 
minutes to remove particles. 
Skin Contact: Immediately wash the affected area with soap and water. 
Inhalation: Remove victim to fresh air; restore andfor support his breathing as needed. 
Ingestion: Call a poison control center. Never give anything by mouth to someone who is unconscious or convulsing. Administer a 
gastric lavage followed by saline catharsis. Monitor blood and electrolytic balance. Other sources recommend giving the victim several 
glasses of water to drink. 

: 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after first aid. 

S.ECTION:,7, .SJ”L&.LEAK, AND;~DISPOSA~j.,PRO,,~E:D:I;TR:ES:~:,~ ~~:i.:,::.;i.,..:~,:~:: ,;, ,::.::::::i.:,i.,.-::.:iii:i:.i-I:.i,:,.l:.::;i.i:il:::::.i::;i.i::‘ii,.lii~~::~ 

Spill/Leak: Notify safety personnel, provide ventilation, and eliminate all ignition sources immediately. Cleanup personnel need 
protection against contact and inhalation of vapor (see sect. 8). Contain large spills and collect waste. Use nonsparking tools to place 
naphthalene into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways. 
Waste Disposal: Consider reclamation, recycling, or destruction rather than disposal in a landfill. Contact your supplier or a licensed 
contractor for detailed recommendations. Follow Federal, state, and local regulations. 

OSHA Designations 
AirContaminant(29 CFR 1910.1000, SubpartZ) 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste, No. U165 
CERCLA Hazardous Substance, Reportable Quantity: 100 lbs (45.4 kg) 

Ic 
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Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow the eye- and face-protection guidelines of 
29 CFR 1910.133. Respirator: Use a NIOSH-approved respirator per the NIOSH PO&I Guide to Chemical Hazards (Genium ref. 88) 
for the maximum-use concentrations and/or the exposure limits cited in section 2. Respirator usage must be in accordance with the OSHA 
regulations of 29 CFR 1910.134. IDLH or unknown concentrations require an SCBA with a full facepiece operated in the pressure-demand 
or positive-pressure mode. Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres. 
Other Equipment: Wear impervious gloves, boots, aprons, gauntlets, etc., as required by the specific work environment to prevent skin 
contact. Ventilation: Install and operate general and local maximum explosion-proof ventilation systems of sufficient power to 
maintain airborne levels of naphthalene below the OSHA PEL standard cited in section 2. Safety Stations: Make eyewash stations, 
washing facilities, and safety showers available in areas of use and handling. Contaminated Equipment: Contact lenses pose a special 
hazard; soft lenses may absorb irritants, and all lenses concentrate them Do not wear contact lenses in any work area. Remove and launder 
contaminated clothing before wearing it again; clean this material from shoes and equipment. 
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Keep this material off of your clothing 
and equipment. Avoid transferring this material from hands to mouth while eating, drinking, or smoking. Do mt smoke, eat, or drink in 
any immediate work area. Avoid inhalation of vapor! 

Storage Segregation: Store naphthalene in a cool, dry, well-ventilated area away fromchemical incompatibles (see sect. 5). 
Special Handling/Storage: Protect containers from physical damage. All bulk storage facilities must be built with an explosion-proof I 
design. All containers used in shipping/transferring operations must be electrically grounded to prevent static sparks. Use monitoring 
equipment to measure the extent of vapor present in any storage facility containing naphthalene because of potential fire and explosion 
hazards. 
Comments: All operations with naphthalene must be done carefully to prevent accidental ignition of its flammable/explosive vapor. If 
the weather is warm, more naphthalene vapor forms and the potential for explosion increases. Do not smoke in any use or storage area! 
Transportation Data (49 CFR 172.101-2) 
DOT Shipping Name: Naphthalene DOT ID No. UN1334 
DOT Hazard Class: ORM-A IMO Label: Flammable Solid 
IMO Class: 4.1 DOT Label: None 

- _ . _ 

I References: 1,2, 12,73, 84-94, 103. PJI - I 

_ ,’ 

Judgments as to the suilabilily of information herein for purchaser’s pu’poses arc 
necessarily ptiasefs responsibility. Thereforz, allhwgh reasonable care has Approvals :.x’ ‘) 
been taken in the preparation of such information, Genium Publishing Corp. 
extends no warranties, makes no rqxesentations and a~surne~ no responsibility Indust. Hygiene/Safety /. 2 1 :,, 

/. 
ar to the xauacy or suilability of such information for application to 
plnhasefs intended purposes or for consequences of its use. ,~ Medical Review 

Copyright 0 November I,/1987 
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llatedal Name: METHYLE NE CHLORIDE 1 
kscrlptfon (Orlgln/Uses): Used widely in paint removers, as a solvent for plastics, as a degrekrg 

@ 

2 0 

Igent, in propellant mixtures for aerosol sprays, and as a blowing agent in foams. 
. 

HMIS 
Xher Deslgnatlons: Dichloromethane; Freon 3@; Methane Dichloride; Methylene Bichloride; R 1 NFPA 

vfethylene Dichloride; CHaC4; CAS No. 0075-09-2 ; a I 3 

fianufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicuhveek PPG* 
s 3 

3uyers’Guide (Genium ref. 73) for a list of suppliers. *See sect 8 K 1 

Methylene Chloride, ca 100% 

OSHA PEL 
g-Hour TWA: 500 ppm 
Ceiling: loo0 ppm Acceptable Maximum Peak 

above the Ceiling: 2000 ppm for 5 Minutes in 
Any 2-Hour Period 

ACGIHTLV, 1988-89 
TLV-TWA: 50 ppm, 175 mg/m’ 

(Adopted 1988-89) 

Toxicity Data* 
Rat, Gral, LD,: 2136 mg/kg 
Human Inhalation, TC,: 500 ppm (8 Hours) 

*See NIOSH, RTECS (PA8050000), for additional data with references to irritative, reproductive, mutagenic. and tumorigenic effects. 
.,..... ,, ,,, .,,.,... ,..,...,...... -., ..,,, .,,....,,.,,........,...,,,,,,,,,... . . . . . . . . . . ...\.. . . . 
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Boiling Point: 103.55.F (39.75-C) at 76 Ton-s Molecular Welght: 84.94 Grams/Mole 

i 

Mel&g Point: -142’F (-96.7’0 
Vapor Density (Air = 1): 2.9 
Vapor Pressure: 440 Tom at 77’F (25’C) 

Solubility in W&r (96): 1% by Weight 
Specific Gravity (Hz0 = 1): 1.3255 at 68’F (2O’C) 
% Volatile by Volume: Ca 100 

Appearance and Odor: A clear, colorless, volatile liquid; distinctive, penetrating, ethereal odor. The odor will not serve as a useful 
warning property because concentrations of 100 ppm are not easily Perceptible. Most persons can detect this odor at above 300 ppm 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . . . . . 
Flash Point* 1 Autoignition Temper& re: .1033’F (556’C) 1 LEL: 12% v/v 1 UEL: 19% v/v 
Extinp;ulshlnp; Media: *Methylene chloride is not flammable under ordinary conditions. However, flammable vapor-air mixtures can 
form at appro&nately 212-F (iwC). Use water spray to cool fre-exposed containers and to flush spills away from exposures. Use 
extinguishing agents that will put out the surrounding fue. Unusual Fire or Explosion Hazards: Methylene chloride vapor is heavier 
than air and may collect and concentrate in low-lying, confined spaces, The high vapor pressure of methylene chloride means that when it 
is spilled, its vapor concentration in air can increase rapidly. If this vapor is heated, an explosion hazard is associated with the vapor-air 
mixture. Containers of this material may rupture violently if they are involved in fires. Special Fire-flghtlng Procedures: Wear a self- 
contained breathine annsratus @CBA) with a full faceniece onerated in the pressure-demand or taoshive-pressure mode. 

occur. Chemical Incompatibilltles: Methylene chloride can react dangerously with nitrogen tetroxide, liquid oxygen, potassium, sodium, 
sodium-potassium alloys, lithium potassium hydroxide with N-methyl-N-nitroso urea, potassium t-butoxide, and finely powdered alumi- 
num and magnesium. Conditions to Avold: Avoid all exposure to sources of ignition, heat, and incompatible chemicals. Prolonged 
exposure to water may cause hydrolysis to highly corrosive hydrochloric acid when the temperature is above 140’F (6o’C). In oxygen- 
enriched atmospheres or when heated (>212’F [lOO*C]), methylene chloride vapor can be readily ignited. Hazardous Products of 
Decomposition: Exposure to high temperature (from open flame, hot surfaces, uninsulated steam lines, welding arcs, etc.) can produce 
toxic and corrosive thermal-oxidative products of decomposition such as hydrogen chloride, carbon monoxide, and even small quantities of 
vhosnene teas. which is extremelv wisonous. 

carcinogen). Summary of Risks: Accidental contact of liquid methylene chloride with skin or eyes causes painful irritation and possible 
bums if not promptly removed. Exposure by way of contaminated gloves, clothing, or paint remover formulations can pmducethesesame 
irritant effects. Long-term exposure to mild or moderate doses of methylene chloride may cause a delayed (24 to 48 hours) onset of 
dizziness, headache, mental confusion, slurred speech, double vision, and sleeplessness. Medical recovery can be slow. Overexposure to 
methylene chloride can cause elevated levels of carboxy hemoglobin in the blood (this same effect results from overexposure to carbon mon- 
oxide). Medlcal Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, respiratory system, CNS, 
liver, kidneys, and blood. Primary Entry: Inhalation, skin contact/absorption. Acute Effects: Headache, giddiness, stupor, irritability, 
fatigue, tingling in the limbs, and narcosis that is not usually fatal if the exposure is terminated before anesthetic death occurs. Chronic 
Effects: The ACGIH classification of this material as a suspected l&man carcinogen implies that cancer is a possible effect of chronic 
exposure to methylene chloride. FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with 
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soap and water. InhalationrRemove the exposed person to fresh air; restore and/or support his or he;breathing as needed. Have qualified 
medical personnel administer oxygen as required. Note to Attending PhysIcian: Dd not administer adrenalin. Ingestion. Unlikely. Should 
this type of exposure occur, do not induce vomiting because of the danger of aspiration. If spontaneous vomiting should occur, position the 
exposed person’s head below his or her trunk to resist aspiration. Get medical help (in plant, paramedic, commtinity) for all exposures. 
Seekprompt medical assistance for further treatment, observation, and support after first aid. Note to Physician: Absorbed methylene 
chloride is stored in body fat and metabolizes to carbon monoxide. This produced carbon monoxide increases and sustains carboxyhemo- 
globin levels in the blood, which concommitantly reduces the oxygen-carrying capacity of the blood. NICSH advises preplacement and 
annual medical exams that emphasize liver, kidney, eye, skin, CNS, and respiratory system functions and a complete blocd count. Simultane- 
ous exposure to tobacco smoke, alcohol, and carbon monoxide, along with heavy manual labor, increases the body burden of a worker as we11 
as the toxic hazards of the methylene chloride. In significant exposures, se,mm methylene chloride levels are of no clinical importance. 
Neurologic and henatic status as well as carboxv hemoglobin should be monitored. 

explosion-proof ventilation. Cleanup personnel need protection against this liquid’s contact withthe skin or eyes &well as inhalation-of its 
vapor. Contain large spills and collect waste or absorb it with an inert material such as sand, earth, or vermiculite. Use nonsparking tools to 
place waste liquid or absorbent into closable containers for disposal. Keep waste out of sewers, watersheds, and waterways. Waste 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local regulations. 
OSHA Designations ‘. 
Listed as an Air Contaminant (29 CFR 1910.1ooO Subpart Z). 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste, NO. UO80 
CERCLA Hazardous Substance, Reportable Quantity: 1000 lbs (454 kg), per the Clean Water Act (CWA), 0 307 (a), and the Resource 
Conservation and Recoverv Act CRCRA). S 3001. 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield. Follow OSHA 
eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-approved respirator per Genium reference 88 for the 
maximum-use concentrations and/or exposure limits cited in section 2. Follow QSHA respirator regulations (29 CFR 1910.134). For 
emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying respira- 
tors will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious neoprene, PVA, or Viton gloves, boots, aprons, and 
gauntlets, etc., to prevent any skin contact with liquid methylene chloride. Ventilation: Install and operate general and local maximum, 
explosion-proof ventilation systems powerful enough to maintain airbornelevels of acetone below the exposure limits cited in section 2. 
Local exhaust ventilation is preferred because it prevents dispersion of the. contaminant into the general work area by eliminating it at its 
source. Consult the latest edition of Geniumreference 103 for detailed recommendations. Floor or sump ventilation may be necessary. 
Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work areas. Contami- 
nated Equipment: Contact lenses pose a special hazard; soft lenses may absorb initants, and all lenses concentrate them Do mt wear 
contact lenses in any work area. Remove contaminated clothing and launder it before wearing it again; clean this material from shoes and 
equipment. Other. Because the health effects of carbon monoxide and methylene chloride are additive (see sect. 6), workplaces should be 
equipped with automatic sensing equipment that identifies workroom atmospheric levels of both of these materials. Comments: Practice 
good personal hygiene; always wash thoroughly after using this material and before eating, drinking, smoking, using the toilet, or applying 
cosmetics. Keep it off your clothing and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. 
Do net eat, drink, or smoke in any work area. Do not inhale methylene chloride vapor. 
S,E,~I~~~~~~~i.iS~~~,~~~R:~,~~~~~~~~~~~~~~~~~~,,~:~,~.~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Storage/Segregation: Store methylene chloride in closed, moisture-proof containers in a cool, dry, well-ventilated area away from 
sources of ignition, strong oxidizers, caustics, and incompatible chemicals’(see sect 5). protect containers from physical damage. 
Special Handling/Storage: Prevent moist air from entering storage containers. Provide ventilation at the floor level in storage areas 
because methylene chloride vapor is denser than air. Installation of a dryer and a safety seal on each tank is recommended. Aluminum is 
not recommended for use as a storage material; appropriate storage materials include galvanized iron, black iron, or steel. Engineering 
Controls: Make sure all engineering systems (production, transportation) are of maximum explosion-proof design. Electrically ground and 
bond all containers and pipelines used in shipping, transferring, reacting, production, and sampling operations to prevent generating static 
sparks. 
Transportation Data (49 CFR 172.101-2) 
DOT Shipping Name: Dichloromethane or Methylene Chloride 
DOT Hazard Class: ORM-A 
ID No. UN1593 
DOT Packaging Requirements: 49 CFR 173.605 
DOT Packaging Exceptions: 49 CFR 173.505 

IMO Shipping Name: Dichloromethane 
IMO Hazard Class: 6.1 
IMO Label: Saint Andrew’s Cross (x)* 
IMDG Packaging Group: III 

*Harmful-Stow away from Foodstuffs. _ 
References: 1, 26, 38,&l-94, 100, 116, 117, 120, 122. 

Judgmenls as to the suitability of information herein for purchaser’s purposes are 
necessarily purchaser’s responsibility. ?herefore, althcugh reasonable care has 
bea Wcn in fhe preparation of such information, G&urn Publishing Corp. 
extenda no wammtics, ma!+% no reprcsatations and a.sxmss no responsibility 
-a to Ihe axuncy or suitability of such information for application to 
purchaser’s intended purposes or for conseyuencs of its use 

Prepared by PJ Igoe, BS 

Industrial Hygiene Review: DJ Wilson, CM 

Medical Review: MJ Hard&, MD 
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Carclnogenki 
7 

: The IARC and NTP classify nickel as, respectively, a human carcinogen (Group 1) and an anticipated h~m~~to~e 
Summary of R sks: Nickel dust or fume is a respiratory irritant that with chronic exposure may cause nasal or lung camzer . 
average latency period for the induction of these cancers appears to be about 25 yr (within a4- to 51-y-r range). Experimental studies show nickel 
also has neoplastigenic, tumorigenic, and teratogenic effects in laboratory animals. Hypersensitivity to nickel is common and can cause conjuncti- 
vitis, allergic contact Qrmatitis. wd asthms. The allergic aontact dermatitis (“nickel-itch,” a pink pappular erythema with pustulation and ulcera- 
tion) usually clears within one week, but sensitization 1s permanent 
Medical Conditions Aggravated by Long-Term Exposure: Chronic plhonq, upper respiratory tract, and skin disorders. Carcinoma of the 
pamnasal sinuses, larynx, snd lung may also develop. 
Target Organs: Nasal cavities, lungs, skin. 

_ 

Prhnary Entry Routes: Inhalation, dermal contact, and ingestion 
Acute Effects: Exposure to nickel fumes can cause upper respiratory tract irritation (with nonproductive cough, rapid breathing, dyspnea, chest 
tightness), metal fume fever (chills, fever, flu-like symptoms), asthma, inflammation of the hmgs (noninfectious pneumonia), eye (conjunctiva) 
irritation, nausea, vomiting, and abdominal pain. Dermal contact causes “nickel itch.” Ingesting large doses causes nausea, vomiting, and disrrhea. 
Chronk Effects: prolonged or repeated contact can cause nickel sensitization. Symptoms of sensitization include nickel dermatitis with ecrema- 
tous skin and lichenification (hardened and leathery skin). Chronic inhalation exposure can cause chronic pulmonary irritation, chronic thickening 
of the mucous membranes of the nose, nasal sinusitis, anosmia (loss or impairment of the sense of smell), and perforation of the nasal septum. 
E$&psure to dust and fumes may cause carcinoma of paranasal sinuses. larynx, and lung. 

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility. Consult a physician immediately. 
Skin: Quictiy remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Forreddened or blistered skin, consult a 
physician. Wash affected area with soap and water. 
Inhalatkm: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Since oral toxicity for elemental nickel is low, inducing vomiting is seldom necessary. In cases of severe vomiting or diarrhea, treat for 

I 
fluid replacement 
After first aid, get appropriate in-plant, paramedic, or community medical support 
Physician’s Note: Chronic exposure to mckel dust may cause eaCnophilicpneunw&k (Loeffler’s syndrome) which responds well to systemic 
co&o-steroids. There are csses of host rejection of nickelcontaining prostheses after development of nickel sensitivity. I 

SpilLLeak: Notify safety personnel, evacuate all unnecessary personne!, remove all heat and ignition sources, and provide maximum explosion- 
proof venulauon. Cleanup personal should protect against vapor inhalatron and dermal contact. Avoid dust generation. Using nonsparking tools, 
carefully scmp spilled material into appropriate containers for reclamation or di 
release to sewers or waterways. Follow applicable OSHA regulations (29 CFR “$ 1 

Sal. After completing material pickup, wash sprll site. Do not 
10.120). 

Dis osal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPI Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
Listed as a CERCLA Hszardous Substance* (40 CFR 302.4), Rp 
SARA Exuemely Hazardous Substance (40 CFR 355): Not lis 

ble Quantity (RQ): 1 lb (0.454 kg) [* per Clean Water Act, Sec. 307(a)] 

Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1C00, Table Z-1-A) 

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek 

wear a NIOS E 
ofessional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces- 
-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an 

i?% A. Woming! Air-pwjfying respirators do not protect workers in oxygen-&fzient atmospheres. 
Other: We sr impervious gloves, boots, aprons, and gauntlets to prevent skin contact. 
Ventilation I: provide eneral and local ex 
TLV. and 1 lIOSH RE t (Sec. 2). LJYXJ e xl 

losron-proof ventilation systems to maintain airborne concentrations below the OSHA PEL, ACGIH 

at its sour0 !.(‘03) 
aust ventilation is lxeferred since it prevents contaminant dispersion into the work area by controlling it 

Safety Stal ions: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. 
Contamln: ted Equipment: Never wear contact lenses in-the work arez soft lenses may absorb, and all lenses concentrate. irritants. Remove this 
;n~~$~.lf m 

d 
our shoes +d equipmen+ Launder contamm+d clothmg before wearmg. 

: eva eat, drink, or smoke m work areas. Prachce good personal hygrene after using this material, especially before eating, drinking, 
smoking, u ;ma the toile4 or applying cosmetics. 

against phy &al damage. Store Rsney nickel under inert gas or water in tightly closed containers away horn heat or ignition sources, &ids, 
caustics, an i oxidizing materials. 
Englneerlr g Controls: Minimize all possible exposures to potential carcinogens. Avoid vapor inhalation and dennal contact. Use only with 
appropriate personal protective gear. Institute a respiratory protection program that includes regular training, maintenance, inspection, and 
evaluation. Practice good personal hygiene and housekeeping procedures. 
Other Prec autlons: Provide preplacement and periodic medical examinations that emphasize the s&n, nasal cavities, and lungs, including a 14” x 
17” chest K entgenogram and urine nickel determinations. 

Transport: ltlon Data (49 CFR 172.102) .’ 
, _ _ _ - ^ - 

IMO Ship1 llng Name: Nickel catalyst, wetted with not less than 40% water or other suitable liquid, by weigh6 furely divided, activated, or spent 
IMO Haza :d Class: 4.2 
ID No.: Ul’ ‘1378 
IMO Labe : Spontaneously combustible 
IMDG Pat kaging Group: II 
MSDS CoUe:fion References: 26.38.73.84,85,88.89,90,100.101.103,109.124,126,132,133. 134,136. 138, 139,140.142.143 
Reoared by : MT Alhon BS: Industrial Hvzziene Review: DT Wilscm. CIH: Medkal Revkw: MJ Hardies. MD: Edited bv: JR slrun. MS 
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Mat erial Safety Data Sheets Collection:

CliP
Genlul'!l Publishing Co rporation

1145 Catalyn Street Sheet No. 723
Schenectady, NY.12303· 1836 USA N ickel Metal

(SI8) 377-$854
Issued: 8f.)O

tSedioD:.;1:~fMatCl:ial:lderitlf'Jdtti()tl%fi~'$}hi~t'tlP:¥&1@:'?¥:A0H:H4t*1~4t:< @t;~~~~i%*tW4{Wi~ur¥~~fK£f~~1~~~2:-
Nkkd (NODC5C~tloa: Foundin orea in combination with.ulphur. oxrSen. antimony. arsenic, aMJar R 0 NFPA Ge nlum
silica, The Orlord sodiumsulfide and electrolysis) and the Mood (nicke CBI'~l)~ are used to I 3

~ <®>
refine nickel, Used in electroplatin~ c.l!iting~ON fer mac~arts. man acturing 5CkJ·ruisting and S 2
magnetic alloys '1Illd I..IIpU. SynthcSWnA- acryliC esters; in5~ical datLa.1 prostheses. coinate.:eeialytic K I
gestrificerion of coal. paint pigments. i-Cd batteries,ceramtcs andgl8.S&; and as • catalyst in ydrogenation
o f fats and oils .
Other DeslgnaUons: CAS No. 7440-02-0. Raney al1~. Raney nickel.- catalyst meal

Manufacturer: Contactyour supplia or dislrl."'butor. onsult the la1cSt CJu:micalwu k Buyus'Gw~) for a HMIS HMIS
supplia s lUL H 2 H 2

F 4 F 1
Ceuuoese N ickel is En ey e. skin, andrespiratory tract irrillnL Clvonic inMlalion o/nicu l dus:o, fum4s may cause R 0 R 0
cancer of lk llUlgs and"",01 passages. Nid:<l powder(Raney""'U{) is a danguolLS[ve hazard. PPGt PPGt

j Sec, ,
.. lUneyniclcel i. prepared:tloo:hing (wilh25\1> eaunicaod1aolution) aluminum fltITlanalloy cl 50% aluminum and SO\\> nickel. It i, used u a catalyst(or
hyd.rogenatioa. R.a.oey nick • JilveryIny meul """,<la. a. d&.n&etOW fin:riak~ i.g.ni1.c.I~cow1y in air (Sc.e. 4~ Nickc:.l eat.alYIU CIWe many industrial
accldc:nu.

~~!_~9ij~6;t\Wgr.~-~~:J*t~_;:;Q?¢u~n9)ffil~~·r~;:~t$A%1ff1t#;1tft11~&~Wk¥jJ4f4~~;1~F~~r~i%11[1~i@:t~'t
Nickel, ca 100%

1989 OSHA PEL 1989·90 ACGffi TLV 1988 r.10SH REL 1985-86 Toxicity Dau-
8-hr TWA: 1mg/m' TLV -TWA: 1mg/m' O.OlS mg/m' Dog, intravenous, LOt..: 10 mg/kg

Guinea pig, oral, U:>lA: S mg/kg
Rac implant.. TOt..: 2SO mg/kg

• See l\'1OSH.RTECS (QR.S9S0000), lot" additiond m\ltati....c. R:productin'l tumorigenic, andto:ticity d.u.a.

~_~~_~tr9_~ ' ::J.MPJ(t§;~:~.:I!g~tqi~1%t~1%-K40Tht:~:~*$Wtt%ttt*W;1t01ft*B%ff:illWt1.BM¥$t:ffitflzh'*fkt~~
DoUIng Point: 4946 'F (2130'C) A/omk: Wei ght: 58.71
Me lting Point: 2651 'F (145S 'C) Deoslty: 8.90 at 2S 'C
Vapor Pressure: 1 nun .. 3290 'F (1810 ' c) WaterSolublUty: Insoluble

Appearance aod Odor: A silvery-white, hard. malleable and ductilemetal,

i§Jf.~..9n:;4.rJ:F!'r£E~4[;~!p'~.§ilU!-~~)'0t@%Wt1ii2i~~1jWga1Jl~MM~IY*@m~~~mttt\~i~~~W¥Uj@;ill:m!@):1;
Flash Polnu None reported I Autolgnldoo Temperature: None reported I LEL: None repo rted FUEL: None reported
Exdogu lshlog Media: Smother with suitable dry powder or use large amounts of water.
Unusu al Fire or Exp los kHJ Ha.z.anl.s: Nickel is combwtible as dust or powder. Raney nickel ignites spontaneously in air. Nickel carbonyl
(MSDS Colteaion; No . 226~ a highly toxic substance. may form under fire condilions.
Special Fir.·f1gbdog Prcceduresr Isolate haurd azea ",d deny entry, Since nickel dust or powder is "'''"' if inhaled, we3ra self-contained
breathing apparatus (SCBA ) wilb a full Iecepieceoperated in Ibe pressure-demand or positive-pressure mode ",d full protective equipment.D.
aware of runofffrom fire control methods. Do not release to sewers or waterways.

:i~~!:~,9.~:::~?;~~R~,£JJY~.~)2~~,,~t:±\~~:lh?;%1~t%1%tf:t;t{fiw:ri:h'kf§§WJm;:]~~;?:~)kt;::tf~4~}i~0~j%*}nl1£ttJ:[%t~t>.%~,iW:itf4'4fut}~~:
Stab lJ ltyfPolymerbatloo: Nickel is stable .. room temperature in closed containers under normal storage and hand ling Conditions. Hazardous
polymerization cannot occur.
Chemical IncompatiblJlUes: Nickel can react violently with fluorine. ammoniwn nitra1e.hydrogen + dioxane. perfo acid. selenium, sulfur.
ammonia.. hydrazine. phosphorus."end titanium-epctassium chlor81e. Nickel is olso incompatible wi th oxldeats. Raney nickel CaIaIysts may .. . . ..
initiate hazardous reactions with sulfur compounds. p -dioxene, hydro gen. hydrogen + oxygen. ethylene + aluminum chloride. magnesiwn silicate,.
methanol. and organic solv ents + h<ac
Condltlo ns '0 A"'old: Avoid incompaI.ibilities.
Ha zardous Products or Decomposition: Thermol oxidative decomposition of nic kel can produce highly toxic nickel carbonyl.

~C 19tOa..:a..mPII'lll~~
M. 1~ _ ....~d:ia> wR-\ Qoo po....ir.t.'I ,.........__ •~
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Material Safety Data Sheets Collection: 

Sheet No. 517 
Pentachlorophenol 

Issued: lo/83 Revision: A, 1 l/90 
:. “,: ,::,, . . j’.::,.::j ,.,, .;,.;, :j; . . . . .: ‘y.‘. y”‘.:, 

,,: ::j:j: ,,,:~~::::j,: ~.y,;,j,..‘,j... ,::::j,;:::;.+.: ,‘, .:. .,:,.: .Y’,.: ‘z.,:;i>:‘i:~:;$.;:‘, .,., :<,:. ,. .” :~::“:;:3 3,:. ., ,. : .,. - _ 

Xher Designations: CAS No. 0087-86-5, chlorc’phen, PCP, penchloxol, penta. 
tianufacturer: Contact your supplier or distribu or. Consult the latest Chemica[week Buyers’ Guide”) for a 
uppliers list. 
3auiions: Pentachlorophenol is highly toxic by skin absorption, ingestion, and inhlution. The agent is highly 
rritating. General metabolism, the heart, the cuculatcry system, the liver, and the kidneys may be affected. 

H 3 
r;‘; F2 
R 0 
PPG’F :PG! 
SSec.8 $SeC.B 

‘entachlorophenol, ca lOO%* 
1989 OSHA PEL 1990-91 ACGIH TLV 
3-hr TWA (skin): 0.5 mglm’ TWA (skin): 0.5 mg/m3 

1987 IDLH Level 1988 NIOSH E:EL 
150 mg/m3 None establishtd 

1985-86 Toxicity Data? 
Rat, oral, LD,: 27 mg/kg ingested affects the vascular (blood 

P 
ressure elevation), 

endocrine (hyperglycemia), nutritional, and gross metabolic body temperature 
increase) systems 

Rat, inhalation, LC, : 355 mg/m3 inhaled affects behavior (excitement; muscle 
contraction or spa&city) and respiration (shortness of breath) 

* Technical grade pentachlorophenol contains traces o:‘hexa, hepta, and ~tachlorodibenzo-p-dioxins; hexa, hepta, and octachlorcdibenzefurns; and hexachlo- 
robenzcue. 
t See NIOSH, RTECS (Sh16300000). for additional irritative, mutative, reproductive, and toxicity data. 

., ., : ..: : . . . 
f$&@n, .3~,,:iiP~~,sical:.~,ata;:‘:-:~~;i: :j,. 

. . ../,,.,. 
,... I... ...., . ,: Q~;~;,‘~:‘,.;~~ 1.1: ;;;~;;~$;~,~::’ ,. ;:;;; ;,I,,,: ::~~,:J;ij,j;i.i:;;..i::.:;:::.:.:l:r;:l.:j;li ;,I I ;.:.;i;; ::;Z~l:;~..~~~~~~~~~~~~~,~~~~:~~~~~~~~~~~:~: I;:, .i’JI;,];:~;-l”i.i.:‘ii:li..-~i:~~~::i~~:~:~~ 

Boiling Point: 588 to 590 ‘F (309 to 310 ‘C),* 592 “F (311 “C) (decomposes)? 
Meltin Point: 374 ‘F (190 ‘C),* 374 “F (190 ‘C)? 

Molecular Weight: 266.35 

Vapor K) ressure: 0.00011 mm Hg at 77 “F (2.5 “C) VB 
S ecific Gravity (22 “C/4 “C): 1.978 

ater 
Vapor Density (Air = 1): 9.2 

Soluhility: 14 mg/l at 20 ‘C 

Appearance and Odor: Light brown or tan flake or solid with a phenolic odor and pungent taste. Odor detection is at 1.6 mgll. 

* Pentachlorophenol solution 
‘r DN bentachloroohenol 

. . . . . . . . . . . . . . 
‘, ,J : :, ,, ,,.‘Y; l.,_: ,.,. ;_“::,,I ~.:i;‘~‘:~::.‘~~~~~~~~:‘~~~~:;,.:,~i,::::i::i:,,i:~~ :I ‘. :::‘Y”, ‘, : >, . . 

:.,: ‘.j<,‘. >’ ( .,, .A,._: ,. ~,:,..:.-.:.~~::-i:~.~.~~~-:: .:j;$.:<.::::‘::::’ : 1:’ ‘L ..: .’ : :‘I .,, 
“““,“’ 1:: _,.,. :, 

:~:;I:.-:::::.::...:,::~~~:.::: .:;., 
4:; ,,: ::~, 
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) Autf,Ignition Temperature: None reported 1 LEL: None reported / UEL: None reported 
Extinguishing Media: Since pentachlorophenol-is noncombustible, use extinguishing media appropriate to the surrounding fine: dry chemical, 
water spra 
Unusual & 

carbon dioxide, or foam Use the water spray to cool fne-exposed containers. 

solution 
Ire or Explosion Hazards: When involved in a fire! pentachlorophenol emits toxic fumes. Wood treated with 5% pentachlorophenol 

or pentachlomphenol in petroleum solvents such as mineral spirits or kerosme are combustible. 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathia 
apparatus (SCBA) with a full facepiece opera&l in the pressure-demand or positive-pressure mode and full protective equipment. Avoid s fi a 
contact. If feasible, remove containers from fire area. Be aware of runoff from fire control methods. Do not release to sewers or waterways. 

Stability/Polymerization: Pentachloropheaol is stable at room temperature in closed containers under normal storage and handling conditions. 
Hazardous polymerization cannot occur. Peatachloropheaol solutions subjected to sunlight or ultraviolet light undergo photochemical degrada- 
tion. 
Chemical Incompatibilities: Pentachlorophenol is incompatible with strong oxidizers and alkalies. 
Conditions to Avoid: Avoid contact with heat and ignition sources (open flame, electric arcs, or hot surfaces) which can cause thermal decompo- 
sition. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of pentachlorophenol can produce hydrogen chloride, chlorine, and 
chlorinated hydrocarbons. Prolonged heating above392 ‘F (200 ‘C) produces traces of. ~ctachlorodibenzo-paa~~o~a.. .._. ._-. .__, -__ - __-,.___. 
Sedtibn 6.“,H~alth Hdzard Data,,.-, ,., L :T... . . ,:, ~” “_‘~ _,____. ‘::..:,.i,:. :: .._ ; . . . . . . ;-::‘~ .:~‘i:..::B,:“.‘:I’i.il’iil’:‘I:~:.j::Ii, ::,: i: ::~;.‘: ~:~.:“.i:.‘-;:;-i:..‘,. ..,, .,:,~’ i, -, 

Carcinogenicity: There is animal evidence of r,n increase in liver and endocrine tumors in some research studies, but not in others. Also, PCP 
shares some structural similarity to other carcinogens. However, NTP, IARC, and OSHA do not list PCP as a carcinogen. It may be toxic to the 
fetus, especially during early pregnancy. 
Summary of Risks: Airborne exposure is irritating to the eyes, skin, throat, and lungs, and may cause acute and possibly chronic effects (SW 
below). Levels above 1 mg/m’ may cause coug’n, sneezing, and teanng of the eyes, especially in unacclimated workers. Skin contact is also 
irritating and provides an efficient way for the chemical to enter the body and cause systemic poisoning. Skin rashes (dermatitis) including 
chloracae (a severe and persistent cystic form cf acne characterized by blackheads, whitcheads, and yellow cysts) may result from repeated or 
prolonged contact with even dilute solutions (e g., 1%). Ingestion may cause severe systemic poisoning. Conlinue on next ~a-6 
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ligher risk from exposure to pentachlorophenol, Consult a physician. 
Cardiovascular system, endocrine system, general metabolism, liver, kidneys, respiratory system, eyes, skin, and central nervous 

increase in hot weather. 

F-ii 
EU ggt f$liver and kidney damage may occur. 

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical 
facility: Consult a physician immediately. - 
Skin: Ouicklv remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a 

e hysi&. Wash affected area with soap anTwater. 
nhalatlon: Remove exposed 

Ingestion: Call a physician or $. 
erson to fresh air and support breathing with artificial res iration, CPR if necessary, and oxygen if available. 
Olson Control Center immediately. Never give anything E y mouth to an unconscious or convulsing person. If 

ingested, have that conscious person drink 1 to 2 glasses of water, then induce vomiting. If 
P 

ossible, 
Do not mstill milk or other materials containing vegetable or animal fats since they are like 

induce vomiting under medical supervision. 

After first aid, get a proprlate in-plant, paramedic, or community medical sup 
y to enhance absorption. 

Note to Physicians: is evere systemic poisoning results primarily from uncoupling o ! 
ort. 

h 
mitochondrial oxidative phosphorylation, with ensuing 

D x 5 
perp rexta. Promote heat loss and aggressively manage h 
end razintzs are contraindicated. Force diutesis to reduce 30 

erthermia with ph sical methods. Antipyretics (mchding aspirin). afropine, and 
dy burden. Care ill lly follow and treat fluid/electrolyte and acid/base alterations. 

Treat supportively and reduce anxiety. Diagnostic testing should mclude rectal temperature, PCP urine or plasma levels, blood chemistries 
(including electrolytes, LFTs, BUN, creatinine), and CBC. Treat ingestion with emesis, gastric lavage, and saline cathartic. 

~~~~~~~~~::li,s~~~il~il’~~~~~~~~~~~~~~~~~~~~~~~;:::~;:ii’ii:~~~~~~~~~~~~~~~~~,~~~~~~~~~~:~~~~~~ 
., .,.. ..,. 

Goggles: Wear protective eye 
Resnirator: Seek nrofession aH 

lasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
advice nrior to resoirator selection and use. Follow OSHA resnirator regulations (29 CFR 1910.134) and. where 

Storage Requirements: Store in properly labeled and closed containers in a cool, dry, well-ventilated, low fire hazard area awa 
ignition sources and combustible materials. Protect containers from physical damage. Outside or detached storage is preferred. K 

from heat and 
ccumulated 

sludge at the bottom of di 
BP 

ing tanks may concentrate toxic im urittes 
empty drums, liners, and ock wrappings in accordance with 4 fl 

at much higher levels than ori ‘nal product Do not reuse drums. Clean 
CFR 261.7(b)(3) prior to returning or reconditioning, recycling, or other P 

disposal. 
Engineering Controls: Educate workers about pentachlorophenol’s hazards. Avoid skin contact and vapor or dust inhalation. Use only with 
adequate ventilation and a 
nance, ins ection, and ev a4 

propriate personal protective gear. Institute a respiratory protection program that includes regular training, mainte- 
uation. Practice good personal hygiene and housekeeping procedures. 

Medical Arveillance: Preplacement and eriodlc medical evaluations should in.clude a complete history and physical examination and a 
biochemical 
for PCP leve P 

rotile (includmg LFl$ BU rs creatinine, and electrol tes):Considei baseline pulmon 
s at the end of work shrfts (p&ma) and toward end o Y workweek (urine). 24-hr urine co lections are more accurate than snot testing. “r 

function tests. Perform biologic monitoring 

Transportatloh Data (49 CFR 172.102) 
IMO Shipping Name: Chlorophenols, liquid 
IMO Hazard Class: 6.1 

IMO Shipplng Name: Chlorophenols, solid 
IMO Hazard Class: 6.1. 

ID No.: UN2021 ID No.: UN2020 
IMO Label: St. Andrews Cross IMO Label: St Andrews Cross 
IMDG Packaging Group: III IMDG Packaging Group: III 
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Material Safety Data Sheets Collection: 
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Geniuni Publishing Corporation 
1145 Catalyn Street Sheet No. 355 

Schenectady, NY 12303-1836 USA Phenol 
(518) 377-8854 

1 Issued: 9/80 Revision: C, 11/90 

‘hen01 (C,H,OH) Description: One of many aromatic compounds in coal tar. Made by alkylatiag benzene with propyl- P 1 NFPA 
:ae then oxidizing the resulting cumeae to produce phenol and acetone. Used as a feedstock in manufacturing various 4 
)henolicresins, caprolactum, bis-phenol-A, and other chemicals and drugs; a disinfectant; a fuel-oil sludge inhibitor; a 2 
eagent in chemical analysis; in producing or manufacturing a large variety of aromatic compounds including fertilizers, ;y 30 
lluminatiag gas! coke, explosives, lampblack, paints, paint removers, asbestos goods, wood preservatives, textiles, * Skin 
)erfumes, bakehte, rubber, and other plastics; in medical and industrial organic compounds and dyes; and in germicidal absorption 49 

1aiat.s and slimicides. Phenol has been identified in cigarette smoke and automobile exhaust HMIS 

Xher Designations: CAS No. 0108-95-2, carbolic acid, hydroxybenzene, monohydroxy benzene, oxybcazeae, phenic 
acid, pheayl alcohol, phenyl hydroxide. FH 32 

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicnfweek Buyers’ Guideo’) for a suppliers list. !PGY 
Zautioas: Phenol has a marked corrosive effect on any tissue. Eye contact may cause severe damage and blindness. Its primary entry I Sec. 8 

lute is throueh skin absorotion. Svstemic absorntion mav cause liver and kidnev damage. convulsions (seizwes). or death. a I d , Y ,, 

$,&$idn, 2. kgiedieits apq ,‘QcCq~~tid$al E~pocq-e Limits ; ,:_: : A: ,: . . . . :,;.: .:,, ;, :.~.:~;-:):~:.:.--...::.. :‘i.’ .j,;/,j:.:- ~..-:.~::.~~-.i.:.:~:,:~~~-~::-...~~~..:~.., :::,j:: . . . ::A: : :. ,>l:.+y:~::., ,,:, ,:,,.,.. .j::“: .;::::. ..: ._.: :.; :,,, .;, .. .::: ,,;.:;,;.. 
lhenol, ca 100% 

1989 OSHA PEL (Skin) 1990-91 ACGIH TLV (Skin) 1988 NIOSH REL 1985-86 Toxicity Data* 
3-hr TWA: 5 ppm, 19 mglm3 TWA: 5 ppm, 19 mg/m3~ TWA: 5 19 mg/m3 ppm, 

Ceiling: 15.6 ppm, 60 mg/m3 
Mammal, inhalation, LC : 74 mg/m3 
Raf oral, LD : 317 mg$g; toxic effects include 

1987 IDLH Level behavorial ganges (convulsions or effect on 
250 ppm seizure threshold) 

Rabbit, eye, TC,,: 5 mg produces severe 
c See NIOSH, RTIXX (SJ3325ooO), for additional irritative, mutative, reproductive, 
umorieenic. and toxicitv data. 

irritation - 

Vapor Pressure: 0.3513 mm Hg at 77 ‘F (25 ‘C) Molecular Weight: 94.11 
Water Solubility: 1 g dissolves in about 15 ml H,C 
Viscosity: 12.7 centipoise at 64.9 ‘F (18.3 ‘C) 

Appearance and Odor: White crystalline solid with a characteristic sharp medicinal sweet, tangy odor detectable above 0.05 ppm. Phenol turns 
link or red if it contains inmurities or is exnosed to heat or light. 

solid &earn o‘i water since the stream scatters and spreads fire. Use water spray to cool fire-exposed-&.ks/containers. - - 
Unusual Fire or Explossion Hazards: Phenol presents a moderate fm hazard when exposed to heat, flame, or oxidizers. When heated, it emits 
toxic fumes and vapors that form explosive mixtures with air. Air mixtures containing 3 to 10% phenol are explosive. Solid phenol bums with dif- 
ficulty, giving off heavy smoke. 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode and full protective clothing. Be aware of runoff from fire control methods. Water 
containing phenol can cause severe chemical bums. Do not release to sewers or waterways. 
Secti@ 5. K+cti$tj;:Data 

. . .,_ _, ., ., ., ., ,. ,,,:: :;,,:::. ::...‘...~:,’ :..,;,.: .., :,., :.:\, . . . . ‘, ‘I : : ‘,” ~::,:~y,:: -I.::~_:.‘:::::“:i:.~.~,‘~~~~~~’ ‘: .-‘.:‘:{‘::‘::‘y- ‘::y: jl -.:~.i,:,,i::‘,~~~l’i:l:., g;y -,- z,:,j::~:i, .i::T;:..y5:l::T,, .:::j .;-i’,,.‘,:: ::,, :::, :::j :. 

Stability/Polymerization: Phenol is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous 
polymerizatidn cannot occur. 
Chemical Incompatibilities: In general, phenol is incompatible with strong oxidizing agents and halogens. It coagulates colodioa and proteins. A 
potentially explosive reaction occurs with formaldehyde, peroxydisulfuric acid, peroxymonosulfuric acid, sodium nitrite + heat, and aluminum 
chloride + nitromethane (at 110 “C/100 bar). A violent reaction occurs with butadiene, sodium nitrite + trifluoroacetic acid, and aluminum 
chloride + nitrobenzene at 248 “F (120 ‘C). Combining phenol with mineral oxidizing acids results in fire; with acetaldehyde results in violent 
condensation; with isccyanates results in heat generation and violent polymerization, with calcium hypochlorite results in an exothermic reaction 
producing toxic fumes which may ignite; and with nitrides results in heat and flammable gas generation. Hot phenol is corrosive to many metals, 
including aluminum, lead, magnesium, and zinc. Reaction with these materials causes phenol to discolor. 
Conditions to Avoid: Avoid heating ohenol above 122 ‘F (90 ‘0. 
Hazardous Products of Decomposytion: Thermal oxidative de&mposition of phenol can produce oxides of carbon and water. 
Sectidn’ 6, Health Hazard ,.Data ,,,:: :::‘- ._I,, 1:. ii_ ‘. ‘1: . . . ‘Ai., .i’. :Y;);:., ., .,,.. : : . ..i.‘:~~i.::~~~::.~~~~~~i~:~~:~:~)~~..~:;.~.~~~.,i:~::~~.~.:~~~ ,.:J::. 
Carciaoaenicitv: The NTP, IARC, and OSHA do not list phenol as a carcinogen. Although no specific evidence of human cancer exists, its 
carciaogeaicity-tc mice emphasizes the need for precaution when handling ths material. Phenol -also causes human mutations (genetic changes). 
Summary of Risks: Phenol is a general protoplasmic poison that is corrosive to any living tissue it contacts. Toxicity most likely results from 
dermal (skin) contact or ingestion. Skin absorption occurs readily with a rapid onset of symptoms or death (within 30 mia to several hours). 
Contact with eyes may cause severe damage and blindness. Ingestion of 1 g may be fatal. Although phenol is irritating to the respiratory tract, due 
to its low volatility and good warning properties, inhalation is typically less of a concern. Chronic toxic effects are uncommon, but may include 
digestive disiurbnnccs, neurological disorders, skin rash (dermatitis), and liver and kidney damage. 
Medical Conditions Aggravated by Long-Term Exposure: Individuals with chronic respiratory disorders, pre-existing skin disorders, 
convulsive disorders, or kidney or liver abnormalities may be at increased risk from phenol exposure. 
Target Organs: Liver, kidneys, nervous system, and skin. 
Primary Entry Routes: Skin absorption, eye contact, ingestion, and inhalation. 
Acute Effects: Skin contact results in white, wrinkled discoloration, followed by a severe bum or systemic poisoning if removed improperly. 

Conlinue on next page 

l 
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Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water for at least 15 min. Consult a physician im- 
mediately. 

. . ./. . . <‘.“A.‘.’ ,/.. . . . . :. .:.:.,.:: :..:., :. .. .. .- .. ../. .A. . . . . . .\. > ,........ :.,...,. . c&$~gjn’:y;:; ;i:q.j~~~gp& : :.:,~,~a~~,~~~,~~~~~~~~~~~~~~~~~~~~~~~~~~~,~~~~~~~~~~~~~~~~~~~:~~:~~~~~~~.~:~~~~~~~~.~, .Ii:..:.Ij,.::ii:~;i,:ii:ii’.j-i ‘it’:l,iji~~~:~~~~~~::~~,.lilli!:i~~:~~~~~~ 
.., .:,: ~:,:.~,,.~.I,,.:..,,.... ;.,((,~~:,;( .,..,.,...., 7 ,,.,.,.,.,.,..,....,~...,. ,. ._.... ..,............,.,..,.,., .,. .( ,,.,(( . . . . . . .,.,.,.,., .,......,...,.,....,......... ,,... . . . . . . . . . . . . . . ..,..,.,...,.,.,.,.,.,..,,..... ,.. ~....:.:i.::::~.:: .I. ‘..:.:.:.:.:.~.‘.‘.....:.‘:.:‘.:.’:.’.:.:.L’v:.“‘.‘.“.‘.:.’. . . . . . . . . . . . . ..\I...>. ..:.,.:.:. .:, ..:.: . . . . . . . . . . . . . . . . . . . . . . . . .:.,.:.:.:i... ,.) .:.:.,...,.:. 
Spiltia~: Notify safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sources, and provide maximum explosion- 

,.... 

proof venhlahon. Cleanup personnel should protect a 
and full personal protective clothing and equipment. w 

ainst vapor inhalation and skin and eye contact with a self-contained breathing a 
bsorb 

zontainer for disposal. Dike lar 
small spills with some noncombustible inert material and place in a clos e2 

pmamms 

e spills and allow material to cool and solidify. Using nonsparking tools, shovel solid into steel containers for 
disposal. Thoroughly flush spll area with water, use caustic soda solution for neulrallzation, and collect flushin 3 

8 
s 

pot allpw phenol io enter sewers, watersheds, or waterways. Follow applicable OSHA regulations (29 CFR 191 
and wash water for disposal. Do 

lncludmg the National Response Center (800-424-8802). 
.120). Notify proper authorities 

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
L$ed as a RCRA Hazardous Waste (40 CFR 261.33) 
Llsted as a CERCLA Hazardous Substance* (40 CFR 302.4): Reportable Quantity (RQ), loo0 lb (454 kg) [* per Clean Water Act, Sec. 311(b)(4), 

Sec. 307(a), and 
L$ed as a SARA ii? 

r RCRA, See. 30011 
xtremely Hazardous Substance (40 CFR 355): RQ, 1000 lb; Threshold Planning Quantity m, 500110,000 lb 

Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1ooO, Table Zl-A) 

Storage Requirements: Store in closed containers in a cool, dry, well-ventilate d area awav from heated surfaces. onen flame. and ignition 
sources. Outslde or detached storage is preferred. Protect contamers from physical damage: 

I‘ ---a 

Engineering Controls: Enclose all operations, eliminating all possible phenol exposure mutes. Educate workers about phenol’s hazards and 
potential dan 
mcludes regu H 

ers. Use only with appropriate personal 
ar training, maintenance, inspection, an B 

rotective gear and adequate ventilation. Institute a respiratory protection pro am that 

ersonal hygiene and housekeeping procedures. 
evaluation. Provide local exhaust ventilation at the site of chemical release. $ 

K 

ractice good 

edical Surveillapce: Provide preplacement or periodic medical examinations that emphasize central nervous system (CNS), hepatic, renal, and 
s+n. Tests should include BUN, creatinine, LFTs, and urinalysis. Phenol can be detected in urine in free or conjugated forms. The ACGIH 
blologlcal exposure index (BEI) is 250 mg total phenol/g creatinine or 15 mg&r. 

DOT 
Transportation Data (49CFR 172.101, .102) 

Shipping Name: Phenol 
DOT Hazard Class: Poison B 

IMO Shipping Name: Phenol 

ID-Jo.: UN1671 
IMO Hazard Class: 6.1 
ID No.: UN1671 

DOT Label: Poison 
DOT Packaging Exceptions: 173.364’ 
DOT Packaging Requirements: 173.369 

IMO Label: Poison 
IMDG Packaging Group: II 

~W$Df~Wlection References: 1,2-12, 15, 19,23,24,26,31,34,37,38,59,73,79, 84,85,89, 100, 101, 103, 124, 126, 127,.132 133, 136, 138-140, 143, 146, 
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GENIUM PUQU.SHl 

I 
yo CORP. I Issued: April 1986 

No. 181 

SILVER 

-ON: Elemental metal. 
OTKERl3LQE.m: Ag, Argentum, CAS #744O-22-4. 

MANUFACXJRER/SUPPJ .JF.R: Available from many suppliers. 

COMMENTS: Photography ptiucts account for 30% of industrial consumption. Additional 
uses include electrical conductors, coins, silverware, and jewelry. 

* Current (1985-86) ACGIH TLV for silver dust and fume. 

** Current (1985-86) ACGIH TLV for soluble silver compounds and OSHA 
exposure limit. 

I-MIS 
H:l 
F:O 
R:O 
PPE* 
*See sect 8 

Not Found 

Rat, Implant, TD: 2570 mgkg 

.;,.,.,. .:. ,., ,. . . .,. j+j$/:;:;:~ 1:; ::j, j.: :, :.. :.. ., ::,. ;.j,:,.: &:f$ 1:.1’(:1,:::!111:,I:l::::... ., : > ,...: :...:.::.:y..y,‘: . . . . . . . :r:. :.j:: ::;:+::, ..:., ,:, ,.’ ..,.: j,.:., : .., : . . . . :.:::‘:‘, .::.. 
(H20 = 1) . . . 10.5 

Vapor Pressure . . . Not Found 
Water Solubility . . . Insoluble 
Vapor Density (Air = 1) . . . Not Found 
Evaporation Rate . . . Not Found 

Melting Point . . . 1763.4-F (961.9’C) 
Percent Volatile by Volume . . . Not Found 
Molecular Weight . . . 107.87 

Apuearance and odor: Ductile and malleable lustrous white metal. 

NGUISHJNG MEDIA: Use proper extinguisher for surrounding fire. 

UNUSUAL FIRWEXPLQSION HA7,ARDS: None. 

CHEMICAL INCOMPATI~ES:-‘A~~lene~d-~~v~r~~~ an insoluble, explosive acetylide. If silver is treated with nitric 
acid in the presence of ethyl alcohol, silver fulminate. may be formed, which can be detonated. 
Ethylenimine forms explosive compounds with silver. Finely divided silver and hydrogen peroxide solutions may explode. 
This material is incompatible with oxalic and tartaric acid. Ammonia plus silver may form explosive compounds. 
Bromoazide explodes on contact with silver foil. 

_ 
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No. 181 4186 SILVER . ._. SE C+$X(>N ,,,‘~t&jE&&~,:;J$$~&R@,;: p#~~.~~~,IO’pJ:;j .: 1 qyjy,;~( i~,:lli:i’:‘:~ii:lli:li,::i:i:-:i:~~~~~ ‘. ;::j ,g$j: y;:;.; ;:r:ii:ii!.~::~:r::i:::I:iii;ii’ii:-::~~ 
Silver is not considered a carcinogen by the NTP, IARC, or OSHA. 
SUMMARY OF RISKS: Silver has no known physiological function in man and will accumulate in most tissues. Chronic 
accumulation (threshold in excess of 1 gram) in the body can result in argyria, a permanent condition associated with 
widespread bluish pigmentation of the skin and conjunctiva. WGET ORGANS: Generally, where contact occurs. PRIMARY 
ENTRY: Inhalation, long-term handling (causes particles to become embedded in skit&-or absorption through sweat glands. 
ACUTE EFFECTS are associated with soluble silver compounds that may be caustic; causing local irritations or destruction of 
tissue, depending upon strength of solution. WONIC FFFRffS: Argyria may be a local or general effect, depending upon 
previous exposure. FJRST: FYE CONTACT: Flush with water for 15 minutes. Get medical attention.* SKIN 
CONTACT: Wash skin with soap and water. Argyria from long-term exposure is permanent and cannot be washed away. 
INHAL4TION: Remove victim to fresh air. JNGE.SlJQ& Dilute with water. Get medical attention.* 

* GET MEDICAL ASSISTANCE = In plant, paramedic, community. Get medical help for further treatment, observation, and 
support after first aid, if indicated. 

COMMENTS: The original 0.01 mg/m3 TLV was established to prevent a lifetime body accumulation exceeding 1 gram, 
where argyria would become evident. Evaluation of 25 years of data has shown 0.01 mg/m3 to be too conservative; therefore, 
the ACGIH raised the TLV to 0.1 mdm3. 

Sm: Notify safety personnel; prevent entry into sewers or surface waters. Wear respirator where a dusting hazard is 
anticipated. 

BL: Reclaim or sell waste to a commercial reclaimer. 

RFSPIRATOR is required where metal dust or fumes are generated with inadequate exhaust ventilation. Air samples should be 
collected to quantify the exposure levels. 
VENTILATION is required where air exposures exceed the TLV-TWA’S 

Proper precautions must be OTHER: Reclamation of silver from photographic or X-ray film may involve cyanide compounds. 
taken when working with cyanide compounds. See Genium MSDS #13, Potassium Cyanide, for further information. 

ENGINEERING CONTROU: Exhaust ventilation where TLV-TWA is exceeded. 

EPA Hazardous Substance Designation: 40 CFR 260 

DataSource Code: 2,4,6, 14,59,82, 84, NFC 1983. DW 

udgemnts as to the suitability of infonnarion herein for purchaser’s purposes 
.re necessarily pumhaxfs responsibility. ‘IImefore, although reasonable care 
os ken taken III the prepaa~on of such information, Gemurn fiblishing Corp. 
xlends no warrapties, makes no 
o the accuracy or suitability of sue 7. 

rerentations and assumes no rqombitity s 
mformtion for application to pxchse?s 

Medical Review 

Copyright 0 April 1, 1986 



8‘ ” 

l 

8 

a 

8 .) 

D 

i. 
D 

Material Safety Data Sheet 
From Genium’s Reference Collection 

Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(51X1777-8855 - 

No. 313 

. 
PERCHLOROETHYLENE 

ap (Revision D) 
Issued: November 1978 . 

GENIUM PUBLISHING CORP. Revise& August 1988 \ - - - , - . - - - - 
JRf?TTC)N:l:: MAT&‘.RT,&I~. Tl-)~.NTTli’TC’ATTC)N ‘. “. ; $ ‘.:‘.. .,. .,,: _, ., .:_ ..l’ ..: ,:. 35 
d--^^Y-. --...----1---1-- ^I-^.-^-^v.---vA1 

4aterial Name: PERCHLOROETHYLENE 

..,.. 

0 
2 0 

description (Origin/Uses): Used in commercial dry cleaning and metal-degreasing operations; 
sed to a lesser extent in home products and in veterinary anthelmintics (worming). 49 

- 

NFPA 
Ither Designations: Ethylene Tetrachloride; Tetrachloroethylene; C,Ci,; CAS No. 0127-18-4 HMIS 

H 1 
danufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek 
fuyers’ Guide (Genium ref. 73) for a list of suppliers. 

F 0 R 1 
R 1 I 3 
pPG* s 2 
*See sect 8 

SECTION2.INGREDIENTS ANDHAZARDS 
‘erchloroethylene, CAS No. 0127-18-4 

Cl Cl 

‘c = c’ 

CC 
\ 
Cl 

:...% ': .:i . . . . ..EXPOSURE LIMITS: O.. 
Ca 100 OSHA PEL 

8-Hr TWA: 100 ppm 
Ceiling: 200 ppm 
Maximum Peak above the Ceiling: 300 ppm 
for5min.inany3Hrs 

ACGIH TLVs, 1987-88 
TLV-TWA: 50 ppm, 340 mg/mJ 
TLV-STEL: 200 ppm, 1340 mg/m’ 

Toxicity Data* 
Human, Inhalation, TC,: 96 ppw7 Hrs 

*See NIOSH, RTECS (No. KXSSSCQOO), for additional data with references to 
reproductive, irritative, tumorigenic, and mutagenic effects. 

S E,GTIO N: 3';;.p,H:y S 1.c AK DATA, ,, :,; : . . . ,, ., { ::,;, '.<i, :;.;<:::. i;:j i.~.,-:;~~~~i,..~C.I-i::.::~~~:~:~ ii"'-' I:::: ;.:j y : ::.-....~.-~...::~,~~.~~~-:~~,~:..,: : ., .: ; -1 _j .:. .,_.. :'-;, _L.::.;.;:<;* 

3oiling Point: 250-F (121-C) Water Solubility (%): Insoluble 
specific Gravity (HZ0 = 1): 1.623 Molecular Weight: 166 Grams/Mole 
% Volatile by Volume: 100 Vapor Pressure: 19 Tom at 77-F (25-C) 

Vapor Density (Air = 1): 5.83 

Appearance and Odor: A clear, colorless liquid; ethereal odor. 

SECTION~~,‘.‘F,IRE:. AND EXPLOSION DATA ,‘...:. :.. .::.,. :;.:.: ..+: ;; . . . . . . .;,.L:‘. . . . . :: LOWER UPPER 
Flash Point and Method Autoignition Temperature Flammability Limits in Air 

* * % by Volume * * 

Extinguishing Media: *Perchlomethylene does not bum. Use extinguishing agents that will put out the surrounding fire. 

Unusual Fire or Explosion Hazards: Perchlorcethylene vapor is heavier than air and it collects in low-lying areas such as sumps, 
wells, and underground piping systems. Enter these low-lying areas with appropriate caution. 

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure- 
demand or positive-pressure mode. Use care in selecting safety equipment (see sect. 5, Conditons to Avoid). 

SECTION5:REACTIVITY DATA 
Perchloroethylene is srable in closed containers during routine operations. It does-not-undergo-hazardous polymerization:‘- ,... : 

Chemical Incompatibilities: Hazardous chemical reactions involving perchlorcethylene and barium, beryllium, or lithium are reported 
in Genium reference 84, page 49lM-208. 
Conditions to Avoid: Prevent contact wjth incompatible chemicals. Avoid exposure to direct sunlight. Monitor tic stabilizer level in the 
pcrchloroethylene product; get specifications from your supplier for the proper inhibitor levels. This material forms hydrochloric acid (HCl) i 
the inhibitor level becomes too low. Do not mix perchlomethylcne with caustic soda or potash. This material may degrade or attack rubber 
and some plastics and coatings, so select protective gear and handling equipment carefully. 
Hazardous Products of Decomposition: Although perchloroethylene itself doesnot bum, it can be very hazardous in fires because of 
thermooxidative degradation at high temperatures to vkry toxic phosgene and corrosive hydrogen chloride. Electric arcs and 
perchloroethylene vapor may also produce these products of hazardous decomposition. 



Perchloroethylene is not listed as a carcinogen by the NTP, IARC, or OSHA. 

b 

Summary of Risks: Perchloroethylene affects the central nervous system (CNS), causing incoordination, headache, vertigo, light 
narcosis, dizziness, unconsciousness, and even death. All of these can occur as the level and duration of exposure continues. 

Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: CNS, eyes, skin. 
Primary Entry: Inhalation, skin. Acute Effects: -Irritation of the skin, eyes, and upper respiratory tract (URT); CNS effects. 
Chronic Effects: None reported. 

FIRST AID 
Eyes: Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 15 minutes. 
Skin: Immediately wash the affected area with soap and water. 
Inhalation: Remove the exposed person to fresh air; restore and/or support his or her breathing as needed. 
Ingestion: Never give anything by mouth to someone who is unconscious or convulsing. Do not induce vomiting. 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after first aid. 

~~~~~~~~~~~~~~dsj~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~:~~~~~~~ 

Spill/Leak: Notify safety personnel, provide ventilation, and eliminate all sources of ignition immediately. Cleanup personnei need 
protection against contact with and inhalation of vapor (see sect. 8). Contain large spills and collect waste or absorb it with an inert 
material such as sand, e+th, or vermiculite. Use nonsparking tools to place waste liquid or absorbent into closable containers for disposal. 
Keep waste out of sewers, watersheds, and waterways. Waste Disposal: Contact your supplier or a Iicensed contractor for detailed 
recommendations. Follow Federal, state, and local regulations. 
OSHA Designations 
Air Contaminant (29 CFR 191O.looO Subpart Z) 

B EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste, No. U210 

~ CERCLA Hazardous Substance, Reportable Quantity: 1 lb (0.454 kg), per Clean Water Act (CWA), section 307 (a) and Resource 
Conservation and Recovers Act (RCRA). section 3001 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of perchloroethylene solution may occur, wear 
a full face shield/splash guard. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Consult the 
NIOSH Pocket Guide to Chemical Hazards for general recommendations on respirator protection. Follow OSHA respirator regulations 
(29 CFR 1910.134). For emergency or nonroutine use (e.g., cleaning reactor vessels or storage tanks), wear an SCBA with a full facepiece 
operated in the pressure-demand or positive-pressure mode. Warning: Air-purifying respirators will ll~t protect workers in oxygen- 
deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and gauntlets, etc., to prevent prolonged or repeated skin contact 
with perchlorcethylene. Suggested material includes polyvinyl alcohol, polyethylene, or neoprene. Leather shoes are also appropriate. 
Ventilation: Install and operate general and local ventilation systems that tie powerful enough to maintain airborne levels of perchlo- 
methylene dust below the OSHA PEL standard cited in section 2. Safety Stations: Make eyewash stations, washing facilities, and 
safety showers available in areas of use and handling. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses 
may absorb irritants and all lenses concentrate them. Do rwf wear contact lenses in any work area. Remove contaminated clothing and 
launder it before wearing it again; clean this material from shoes and equipment 
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Avoid transferring it from your hands to 
your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in any work area-Avoid inhaling perchloroethylene vapor. 
Select safety equipment carefully (see sect 5, Conditions to Avoid). 

0 

l 

1 Special Handling/Storage: Protect containers from physical damage, Fit all holding tanks with an air-drying venting system that I 
prevents moist air from entering the tank and allows for perchloroethylene vapor expansion and contraction; airtight storage facilities are 
not recommended. Aluminum is not recommended for storage facilities. 

Transportation Data (49 CFR 172.101-2) 
DOT Shipping Name: Tebachloxcethylene DOT Label: None IMO Label: Saint Andrew’s Cross (X)* 
DOT ID No. UN1897 DOT Hazard Class: ORM-A IMO Class: 6.1 
*Harmful-Stow away from Foodstuffs (Materials of IMO Class 6.1, Packaging Group III). 

References: 1, 12, 73, 84-94, 100, 103. 

Prepared by PJ Igoe, BS 

been (aken in the pre&on of such information. Gcnium Publishing Corp. 
cxLcll&no warranties, r&a DO re~~-~~~a!afialioar ad assumes no rcsponribilily Industrial Hygiene Review: DJ Wilson, CM 

I Medical Review: MJ Hard&, MD 
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MATERIAL NAME: TOLUENE 

. 
HMIS 
H: 2 
F:3 
R: 0 
PPE* 
*See sect. 8 R 1 

T 1 

R DESIGNATIONS: Methyl Benzene, Methyl Beruol, Phenylmethane, Toluol, 
C7Hg, CAS #0108-88-3 

MANUFACKIRERZXJPPLIER: Available from many suppliers, including: 
Allied Corp., PO Box 2064R, Morristown, NJ 07960; Telephone: (201) 455-4400 
Ashland Chemical Co., Industrial Chemicals &Solvents Div., PO Box 2219, 
Columbus, OH; Telephone: (614) 889-3844 

* Current (1985-86) ACGIH TLV. The OSHA PEL is 200 ppm with an 
acceptable ceiling concentration of 300 ppm and an acceptable 
maximum peak of 500 ppm/lO minutes. 

** Skin designation indicates that toluene can be absorbed through intact 
skin and contribute to overall exposure. 

*** Affects the mind. 

.,:: HA~~D:..J-)AJ?A,>:::: .;. ..‘,... 

8-hr TLV: 100 ppm, or 
375 mg/m3* (Skin)** 

---------.----------- 
Man, Inhalation, TCLo: 
100 ppm: Psychouopic*** 

Rat, Oral, LD50: 5OQO m@kg 
RaS Inhalation, LCLO: 
4000 ppml4 hrs. 
Rabbit, Skin, LD50: 14 g&kg 

-----------_________ 
Human, Eye: 300 ppm 

,. : :, ., ..., ..: .,(. ..,.. ,. :,. .‘,’ : .,: :j ..::‘: yj ::...::.: :... . . . . . . . . . . . . ,:: _,_..: 4:. .,.,: .,.,.,. :. 
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ite (BuAc = 1) . . . 2.24 
Vapor Fressure @ 20-C, mm Hg . . . 22 
Water Solubility @ 2o”C, wt % . . . 0.05 
Vapor Density (Air = 1) . . . 3.14 

Specific Gravity (II20 = 1) . . . 0.866 
Melting Point . . . -139’F (-9.5’C) 
Percent Volatile by Volume . . . ca 100 
Molecular Weight . . . 92.15 

34 m Clear, colorless liquid with a characteristic aromatic odor. The odor is detectable to most individuals in 
the range of 10 to 15 ppa Because olfactory fatigue occurs rapidly upon exposure to toluene, odor is not a good warning 

PrcwQ. 

LOWER. .UppER: 

Flash Point and Method Autoignition Temp. 1 Flammability Limits In Air 
40’F(4’C) CC 896°F (48o’C) I % by Volume 1.27 7.1 

FX’fNGUISHING MEDIA: Carbon dioxide, dry chemical, alcohol foam. Do not use a solid stream of water because the stream 
will scatter and spread the fue. Use water spray to cool tanks/containers that are exposed to fue and to disperse vapors. 
UNUSUAL DS: This OSHA class IB flammable liquid is a dangerous fm hazard. It is a moderate fue 
hazard when exposed to oxidizers, heaf sparks, or open flame. Vapors are heavier than air and may travel a considerable 
distance to an ignition source and flash back, 
SPECIAL FIRE-FIGHTING PROCEDURES: Fire fighters should wear self-contained breathing apparatus with full facepiece - __ 
operated in a positive-pressure mode when fighting fms involving toluene. 
,SECTION:,& REACTI$7ITY’ D,Q!A., y: :;.:;y ..:,; ,,.. :::i::.l:~:~:.ii:.:~:,:li.::i;ili,~,~~~e,i::’i:li:~.:::,~l:::.i.:~.::. .,.< ,: ::,, .: ,, ,,y,::;.::::, : <.: ,... ., . . . . ,yj.!:. e’;,.;,, ..:::::: .-:,< 

CHEMICAL INCOMPATIBILITIES: Toluene is stable in closed containers at room temperature under normal storage and 
handling conditions. It does not undergo hazardous polymerization. This material is incompatible with strong oxidi&g 
agents, dinitrogen tetraoxide, silver perchlorate, telranitrometlane, and uranium hexafluoride. Contact with these materials 
may cause fire or explosion. Nitric acid and toluene, especially in the presence of.zulfujc acid, will produce nitrated 
compounds that are dangerously explosive. 

CONDITIONS TO AVOID: Avoid exposure to sparks, open flame, hot surfaces, and all sources of heat and ignition. Toluene 
,will attack some forms of plastics, rubber, and coatings. Thermal decomposition or burning produces carbon dioxide and/or 
carbon monoxide. 



No. 317 486 TOLUENE 
SEaI(Jr\r 6. HEmTH!;.‘:B 
?‘oluene is not considered a carcinogen by 
irritation of the eyes, nose, upper respiratory tract, and skin. Exposure to 200 ppm for 8 hours causes mild fatigue, 
weakness, confusion, lacrimation (tearing) and paresthesia (a sensation of prickling, tingling, or creeping on the skin that 
hasno objective cause). Exposure to higher concentrations may cause headache, nausea, dizziness, dilated pupils, and 
euphoria, and, in severe cases, may cause unconsciousness and death. The liquid is irritating to the eyes and skin. Contact 
with the eyes may cause transient corneal damage, conjunctival irritation, and burns if not promptly removed. Repeated 
and/or prolonged contact with the skin may cause drying and cracking. It may be absorbed through the skin in toxic 
amounts. Ingestion causes irritation of the gastrointestinal tract and may cause effects resembling those from inhalation of 
the vapor. Chronic overexposure to toluene may cause reversible kidney and liver injury. FIRST AID: EYE CONTAm 
Immediately flush eyes, including under eyelids, with running water for at least 15 minutes. Get medical attention if irritation 
persists.* SKIN CONTACT: Immediately flush skin (for at least 1.5 minutes) while removing contaminated shoes and 
clothing. Wash exposed area with soap and water. Get medical attention if irritation persists or if a large area has been 
exposed.* INHALA’DON: Remove victim to fresh air. Restore and/or support breathing as required. Keep victim warm and 
quiet. Get medical help.* INGESTION: Give victim 1 to 2 glasses of water or milk. Contact a poison control center. Do not 
induce vomiting unless directed to do so. Transport victim to a medical facility. Never give anything by mouth to a person 
who is unconscious or convulsing. * GET MEDICAL ASSISTANCE = In plant, paramedic, community. Get medical help 
for further treatmenf observation, and support after fmt aid, if indicated. 

SE@rI(-jN,:;7;.; SP.~~,~~~~~~~~~~~~~~~~~:~~~,~~~~~~~:~~~~~~~::~~~~~~~~~~~:~~~~~ 

SPILVLEAK: Notify safety personnel of large spills or leaks. Remove all sources of heat and ignition. Provide maximum 
explosion-proof ventilation. Limit access to spill area to necessary personnel only. Remove leaking containers to safe 
place if feasible. Cleanup personnel need protection against contact with liquid and inhalation of vapor (see sect 8). 
WASTF DISPOSAL: Absorb small spills with paper towel or vermiculite. Contain large spi& a& cokt if feasible, or 
absorb with vermiculite or sand. Place waste solvent or absorbent into closed containers for disposal using nonsparking 
tools. Liquid can be flushed with water to an open holding area for handling. Do not flush to sewer, watershed, or waterway. 
COMMENTS: Place in suitable container for disposal by a licensed contractoror burn in an appnw& &&mbr. Consider 

reclaiming by distillation. Contaminated absorbent can be burled in a sanitary landfill. Follow all Federal, state, and local 
regulations. TLm 96: 100-10 ppm. Toluene is designated as a hazardous waste by the EPA. The EPA (IXRA) HW No. is 
U220 (40 CFR 261). The reportable quantity (RGJ is 1000 lbs/454 kg (40 CFR 117). 

,i;‘SE ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Provide general and local exhaust ventilation to meet TLV requirements. Ventilation fans and other electrical service must be 
nonsparking and have an explosion-proof design. Exhaust hoods should have a face velocity of at least 100 lfm (linear feet 
per minute) and be designed to capture heavy vapor. For emergency or nonroutine exposures where the TLV may be exceeded, 
use an organic chemical cartridge respirator if concentration is less than 200 ppm and an approved canister gas mask or self- 
contained breathing apparatus with full facepiece if concentration is greater than 200 ppm. 
Safety glasses or splash goggles should be worn in all work areas. Neoprene gloves, apron, face shield, bcots, and other 
appropriate protective clothing and equipment should be available and worn as necessary to prevent skin and eye contact. 
Remove contaminated clothing immediately and do not wear it until it has been properly laundered. 

Eyewash stations and safety showers should be readily available in use and handling areas. 

Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them 

SEm:I’ON ,~9~isPE~~::i:~,~~~~I~~~~~:,~:~~E~S:!ii:Bi:I::~~~:~~~~~~.::~~:~~~~-il:::~~.~::3i~~~~:~~~~:~~~~~~:~~~~~:~~~~ 

STORAGE SEGREGATION: Store in a cool, dry, well-ventilated area away from oxidizing agents, heat, sparks, or open flame. 
Storage areas must meet OSHA requirements for class IB flammable liquids. Use metal safety cans for handling small amounts. 
Protect containers from physical damage. Use only with adequate ventilation. Avoid contact with eyes, skin, or clothing. Do 
not inhale or ingest. Use caution when handling this compound because it can be absorbed through intact skin in toxic 
amounts. SPECIAI , HANDLING/STORAGE: Ground and bond metal containers and equipment to prevent static sparks when 
making transfers. Do not smoke in use or storage areas. Use nonsparking tools. ENGINEERING CONTROLS: Preplacement 
and periodic medical exams emphasizing the liver, kidneys, nervous system, lungs, heart, and blood should b-e provided. 
Workers exposed to concen~ations greater than the action level (5O~ppm) should be examined at least once a year. Use of 
alcohol can aggravate the toxic effects of toluene. .’ 
COMMENTS: Emptied containers contain product residues. Handle accordingly! 
Toluene is designated as a hazardous substance by the EPA (40 CFR 116). DOT Classification: Flammable liquid. UN1294. 
Data Source(s) Code: l-9, 12, 16,20,21,24,26,34,81,82. CR 

Approvals 

Copyright 0 April 1, 1986 
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Iaterial Name: METHYL CHLOROFORM 
HMIS 1 

lescription (Origin/Uses): Used in cold-type metal cleaning; also in cleaning plastic molds. H 2 Rl 2 0 

Ither Designations: l,l,l-Trichloroethane; CH,CCl,; CAS No. 0071-556 
F 0 I- - 

!PGi s2 
49 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek NFPA 

uyers’ Guide (Genium ref. 73) for a list of suppliers. 
*See sect. 8 K l 

tiefhyl Chloroform, CAS No. 0071-55-6 

OSHA PELs 
WI TWA: 350 1900 mg/m3 ppm, 
STEL: 450 ppm, 2450 mg/m’ 

ACGIH TLVs, 1988-89 
TLV-TWA: 350 ppm, 1900 mg/m’ 
TLV-STEL: 450 ppm, 2450 mg/m’ 

Toxicity Data** 
Man, Inhalation, LC,: 27 g/m’ (10 Mins) 
Man, Inhalation, TC,: 350 ppm 
Human, Oral, TD,&: 670 mg/kg 
Rat, Oral, LD,: 10300 mg/kg 

tContact your supplier for specifications, including details about inhibitors that can be added to the methyl chloroform product. 
“*See NIOSH, RTECS (KJ2975000), for additional data with references to irritative, reproductive, and mutagenic effects. 

Boiling Point: 165’F (74.1”C) Molecular Weight: 133 Grams/Mole 
Melting Point: -26.5’F (-32.5’C) Solubiiity in Water (%): Insoluble 
Vapor Density (Air = 1): 4.55 Specific Gravity (H,O = 1): 1.3376 at 68°F (2O’C) 
Vapor Pressure: 100 Torn at 68’F (2O’C) % Volatile by Volume: Ca 100 
ippearance and Odor: A colorless liquid; mild, sweetish, pleasan& etherlike odor that may be just perceptible (if unfatigued) at about 100 
)pm in the air. 

Comments: Small variations in the above-noted physical properties are expected because of the various inhibitors that may be included in 
he methyl chloroform product. 
SE’~~IQ~~~~~~:~~:~~~.~;~~ND:;::::::.E~~~Q~I,QN ., .i:~~~:~~~;i’.~:~i’i.i~~~,~~~::,i’;~~:’~l,’i:’~:“::~:iii;~~:~~:::i,:~.;,:.~,~~l’ii::,~::“l’l:, :+: ;,:fc,;:i:;.~,,:,::, :. :.:,:,,;;‘;.,, ::.. :‘.: . . :I.; ;,;i : ::, 

Flash Point: None Found Autoignition TemDeramre: 998°F (537°C) LEL: 8.0% v/v I UEL: 10.5% v/v 
Extinguishing Media: Methyl chloroform does not bum at ordinary temperatures. High-energy sources such as an electric arc or an elevate! 
emperature are required for ignition of this material. When the source of ignition is removed, methyl chloroform tends to stop burning. Use 
water spray to cool fm-exposed containers. Use water fog, carbon dioxide, dry chemical, or foam to fight fires involving this material or 
aearby fires. Unusual Fire or Explosion Hazards: Methyl chloroform vapor is heavier than air and may travel a considerable distance to a 
iow-lying high-energy source of ignition and flash back to its origin. Use care in selecting equipment (see sect. 5, Comments). Special Fire- 
iightiag Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive- 
pressure mode. 

Stability/Polymerization: Methyl chloroform is stable in closed containers during routine operations. Hazardous polymerization cannot 
occur. Chemical Incompatibilities: Methyl chloroform can react dangerously with acetone, nitrogen tetroxide, oxygen (gas or liquid), 
sodium, sodium hydroxide, and sodium-potassium alloys. Conditions to Avoid: Avoid exposure to any high-energy source of ignition or tc 
incompatible chemicals. Hazardous Products of Decomposition: Toxic andcorrosive gases such as hydrogen chloride, dichloracetylene, 
chlorine, and phosgene can be produced by decomposition of methyl chloroform at high temperatures, contact with hot metals, or exposure t 
ultraviolet radiation. Phosgene is usually produced in very small quantities; however, the significant irritating properties of hydrogen chlorid 
(the dominant product of decomposition) prevent significant exposure to the phosgene. Comments: This material can be hydrolyzed by 
water to form hydrochloric acid and acetic acid. It will react with strong caustics to form flammable or explosive materials. It attacks natural 
rubber. Methyl chloroform requires an inhibitor content to prevent corrosion of metals. When the inhibitor is depleted, this material can 
decompose rapidly by reaction .with finelydivide&vhite.metals such as aluminum, magnesium, or zinc. Do not u,se these ,metals in pressur- 
ized spraying equipment where methyl chloroform is involved. 

SECTION,:6. HEALTH : HAZARD,:,INFOR&lATIO~ y ‘. ‘. 
Carcinogenicity: Methyl chloroform is not listed as a carcinogen by the NTP, IARC, or OSHA. 
Summary of Risks: Methyl chloroform exhibits low oral toxicity. It can defat the exposed skin of workers and cause redness and scaling. 
Although methyl chloroform is low in systemic toxicity, it is an anesthetic that is capable of causing death if it is inhaled at concentrations 
of 14000 to 15OOO ppm. Fatalities that have occurred in poorly ventilated areas such as pits or tanks are attributed to anesthesia and/or 
sensitization of the myocardium to epinephrine. Quick and complete recovery is reported upon prompt removal of unconscious exposed 
persons from the area of exposure. The TLV-TWA cited in section 2 is set to prevent initial anesthetic effects and/or objections to the 



No.311 MJTHYL CHLOROFORM II/~ 
SECTION ,: 6, HEALTH H~~~D::'::I~Zi"‘QRMXI~'~~~~t..,:i'. ,,;$, ;:J :;:J:~'::::;:C::-'.:: 
odor. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, heart, cardiovascular 
system, and CNS. Primary Entry: Inhalation, skin absorption. Acute Effects: Headache, lassitude, dermatitis, skin and eye irritation, 
cardiac arrhythmias, and depression of the CNS. Chronic Effects: None reported. FIRST AID: Eyes. Immediately flush eyes, including 
under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 minutes. Skin. Rinse the affected area with 
flooding amounts of water, then wash it with soap and water. Inhalation. Remove the exposed person to fresh air; restore and/or support 
his or her breathing as needed. Have qualified medical personnel administer oxygen as required. Ingestion. Unlikely. Should this type of 
exposure occur, medical help is not readily available, and the amount swallowed was appreciable, give the exposed person miIk of 
magnesia to drink and induce vomiting. Repeat this procedure. Aspiration hazards exist, so the decision whether or not to induce vomiting 
must be made carefully. If vomiting is to be-induced, carry it out as quickly as possible before the ingested methyl chloroform is internally 
absorbed. This procedure would increase the chance of aspiration. Get medicai help (in plant, paramedic, community) for all exposures. 
Seek prompt medical assistance for further eeatment, observation, and support after first aid. Note to Physician: The estimated lethal dose 
by ingestion for a man weighing 150 pounds is 0.5 to 1 pint. Do not use adrenalin or sympathomimetic amines in treatment because of the 
increased cardiac sensitivity involved. Ingestion may cause spontaneous vomiting. 

Spill&eak: Notify safety personnel, evacuate unnecessary personnel, eliminate all sources of ignition immediately, and provide adequate 
explosion-proof ventilation. Cleanup personnel need protection against skin or eye contact with this liquid as well as inhalation of its vapor 
(see sect. 8). Contain large spills and collect or absorb waste with an inert material such as sand, earth, or vermiculite. Use nonsparking 
tools to place liquid or absorbent waste into closable containers for disposat Keep waste out of sewers, watersheds, and waterways. 
Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, state, and local regulations. 

OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000 SubpartZ). 
EPA Designations 40 CFR 302.4) 
RCRA Hazardous 4 aste, No. LJ226 
CERCLA Hazardous Substance, Reportable Quantity: loo0 Ibs (454 kg), per the Resource Conservation and Recovery Act, 9 3001. 

.; 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield. Follow 
OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-approved respirator per Genium reference 88 
for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). 
For emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying 
respirators will not protect workers in oxygendeficient atmospheres. Other: Wear impaious gloves, boots, aprons, and gauntlets, etc., to 
prevent prolonged or repeated skin contact with this material. Suggested materials include neoprene, polyvinyl alcohol, or polyethylene. 
Natural rubber is not recommended. Ventilation: Install and operate general and local maximum, explosion-proof ventilation systems 
powerful enough to maintain airborne levels of this material below the OSHA PEL standard cited in section 2. Local exhaust ventilation is 
preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its source. Consult the latest 
edition of Genium reference 103 for detailed r=ommendatibns. Safety Stations: Make emergency eyewash stations, safety/quick-&en& 
showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may 
absorb irritants and all lenses concentrate them. Do rwt wear contact lenses in any work area. Remove contaminated clothing and launder it 
before wearing it again; clean this material from your shoes and equipment. Other: Exercise care in the selection of safety and handling 
equipment because methyl chloroform a&cks natural rubber. Comments: Practice good personal hygiene; always wash thoroughly after 
using this material. Keep it off your clothing and equipment Avoid transferring it from your hands to your mouth while eating, drinking, or 
smoking. Do rwt eat, drink, or smoke in any work area. Do not inhalemethyl chloroform vapor. Consider functions of the CVS, CNS, liver, 
and skin while administering preplacement and periodic medical exams. 
SE ~~I~,~~;;$l~;:;:~ ,spE’~IAJ$:i’p~ .&‘c ~~~~~0)1VS.“i~~~~~,~O~~ E$JTs, : g,;:i;;;, ,;;:1: ‘jj:i:li;:i.: : .I;, y;,: :: ;; ‘i:.l.;:.i.ii;:l:‘i’i::i:iiiil.lji 

Storage/Segregation: Store methyl chloroform in closed containers in a ~1, dry, well-ventilated area away Tom sources of ignition and 
incompatible chemicals (set sect. 5). Pro&t containers from physical damage. Steel is a recommended material for storage containers. 
Special Handling/Storage: Prevent moisture contamination of storage facilities. Monitor levels of inhibitor. Use caution in cleaning 
operations involving white metal fines (see sect. 5). Engineering Controls: Make sure all engineering systems (production, transporta- 
tion) are of maximum, explosion-proof design. Electrically ground and bond all containers and pipelines, etc., used in shipping, transfer- 
ring, reacting, production, and sampling operations to preventgenerating static sparks. Other: Personnel who regularly work with methyl 
chloroform should avoid drinking alcoholic beverages shortly before, during, or after exposure. 
Transportation Data (49 CFR 172.101-2) 
DOT Shippin 
DOT Hazard 

Name: 1 I,l-Trichloroethane 
5 lass: OF!M-A 

ID No. UN2831 
DOT Packaging Requirements: 49 CFR 173.605 
DOT Packaging Exceptions: 49 CIX 173.605 

IMO Shippin Name: 
IMO Hazard % 

l,l,l-Trichloromethane 
lass: 6.1 

IMO Label: Saint Andrew’s Cross (X)* 
IMDG Packaging Group: III 

*Harmful-Stow away from Foodstuffs (Materials of Class 6.1 Packaging Group III). _ 
References: 1,38, 84-94, 116, 117, 120, 122. 

Judgmen(s as lo the suitability of inform.aion herein for pxchase<s pqaes are 
necessarily p’xchaser’s reqasibility. Therefore, althwgh reasonable care has Prepared by PJ Igoe, BS 
bea taken in Ihe preparation of such information, G&urn Publishing Corp. 
extends no ~ananties, makes no repfescnfalions and assun% no respousibility Industrial Hygiene Review: DJ Wilson, CIH 
as lo the accuracy or suitability of such information for applicAon to 

L 
purchaser’s intended pqxsw or for consequences of its use. s Medical Review: MJ Hardies, MD 
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TRICHL~ROETHYLENE 
(Revision E) 

CEMUM PUElLlsHffi cow. 

..: ;. . . . . ., 
h I . ~ESCRIQI-ION Khwn!&d : Prepared from sym-tetrachlorcethane by way of eliminating HCI by boiling with lime. 1 

3sed to manufacture organic chemicals, ph armaceuticals; in degreasing and dry cleaning; and as a solvent for 
Bts, waxes, rubbers, oils, paints, varnishes, ethers, and cellulose esters. Q9 

2 0 
w. 

XHER DESIGNATIONS: Ethylene Trichloride; TCE; Trichloroethene; l&Z-Trichloroethylene; 
Z2HCl3; NIOSH RTECS #KX455OCQO; CAS #0079-01-6 
tiANUFACTtJRER/SUPPLIER: Available born several suppliers, including: 
how Chemical USA, 2020 Dow Center, Midland, MI 48640; 
relephone: (517) 636-1000; (800) 25%CHEM 
T 

HMIS 
H 2 
F 1 R 1 

R 1 I 3 
s 1 

ENTS: Trichloroethylene is a toxic solvent and a suspected occupational carcinogen. 
PPE* 
*SeeSeCt. 

K 0 
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Trichloroethylene, CAS #OO’79-01-6; NIOSH RTECS #KX455WJO 100 1 ACGIH Values 1987-88 

cl cl 
‘c = 6 

Ji ‘cl 

r The TLV-TWA is set to control subjective complaints such as headache, 
fatigue, and irritability. 

** The TLV-SIEL is set to prevent incoordination and other beginning 
anesthetic effects fromTCE. These levels should provide a wide margin 
of safety in preventing liver injury. 

*** The OSHA PEL is 300 ppm for 5 minutes in any 2 hours. 

‘IL~IL~~:~5~gn, 270 rn#m3 

@JjJ, P’EL ~@~~~!08 wm3 
8-Hr TWA: 100 ppm 
Ceilin :200 m 

Ni&SH EL 1986 
io-wrwk25 m 

TOXldrrPfj ATA 
Human, Oral, L ?L+7g/kg 
Humap, Inhalation, 

!-I 
10 Mm) 

CI,,: 6900 mg/m3 

urnan, Inhalation, TCb: 160 ppm/ 
83 Min 
Human, Inhalation, TDb: 812 mg&g 

Vapor Pressure . . . 58 Ton at 68°F (20°C) Speiifk Gravity . . . 1.4649 at 68°F (2o’C) 
Water Solubility . . . Insoluble Melting Point . . . -120.64’F (-84.8-C) 
Vapor Density (Air = 1) . . . 4.53 Molecular Weight . . . 131.40 Grams/Mole 

Appearance and odor. Colorless, nonflammable mobile liquid; sweetish odor like chloroform, 

COMMENTS: TCE is highly soluble in lipids. A high vapor pressure at mm temperature provide t& pokdd for TCE 
vapors to contaminate use areas. 

Flash Point and Method Autoignition Temperature Flammability Limits in Air 
Not Listed 770°F (41o’C) % by Volume 8% 

EXTINGUISHING MEDIA: TCE has no flash point in a conventional closed tester at room temre. but it is moderatelv 
10.5% 

flammable at higher temperatures. Use dry chen&l, c&n dioxide, alcohol foam, or other extinguishing agents suitable for’ 
the surrounding fm. 
OSHA Flammability Class (29 CFR 1910.106): Not Regulated 
!&%%!&BRFJEXPIBSION HAZARDS: During fre conditions TCE emits highly toxic and irritating fumes, including 
hydrochloric acid and phosgene. SPECIAL FIRE-FIGHTING PROCEDURE-S: Wear a self-contained breathing apparatus with a 
full facepiece operated in a pressure-demand or another positive-pressure mode. At TCE vapor levels of 3OC-loo0 ppm, fm 
fighters who lack the proper respiratory equipment may experience incoordination and impaired judgment. 
DOT Flammability Class (49 CFR 173.115): Not Regulated 

rrichlomthylene is stable. Hazardous polymerization can occur under certain circum&mces (w Conditions b Avoid and 
Comnlents, below). 
mMICAr, INCOMPA~BII ,&I 

mclude magnesium or aluminum powder, NaOH, KOH, or other strong alkaline materials. 
Reactions with alkaline materials may lead to the formation of dangerous explosive mixtures of chloroacetylenes. 
CONDITIONS TO AVOID: When TCE is heated (as in the case with vapor degreasers) or exposed to sunlight, it requires exh-a 
stabilization against oxidation, degradation, and polymerization. It is slowly decomposed by light when moist. 
PRODUCT’S OF HAZARDOUS DECOMPOSITION include hydrochloric acid and phosgene under certain conditions at elevated 
temperatures. 
-S: TCE is stable under normal handling and storage conditions, and hazardous polymetition is not expected to 
occur. However, failure of the stabilizer at elevated temperatures or other extreme conditions may allow polymerization to 
take place.. 
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Trichloroethylene is listed as a carcinoeen bv the NTP. UK!. and OSHA. NlOSH recommends that trichloroethylene be treated as an 
occupational carcinogen. IARC 4 earc&aeni%~&ults are animal msoect. animal &Uve, and human indefinite. $ YOFJU%S 
Moderate exposures to TCE cause sym$otns similar to those of al&ol’inebria&on. Higher concentrations ~attse narcotic effects. Ventri~ar 
fibrillation has been cited as the cause of death following heavy ex TCE-induced he 

Lr--= 9-F 
to cellular carcinomas havebeen detected in r&e 

during tests conducted by the National Cancer Institute (Chem & g NOVS 54 [April 5, 1 6]:4). Organ systems affected by overexposure to 
TCE are the central nervous system (euphoria, analgesia, anesthesia), degeneration of the liver and kidneys, the lungs (tachypnea), heart 
famhtihmia~ and skin firritation. ve&ation. and ran&& offingers when immerse3 in liquid TCEj. Contact with the liquid defats the skin, 

No. 312 8187 TRK!HLOROETHYLENE 

&~i&~&&&&& C&in people a-&t, &perience &net&tic effects from TCE exposure concomitant with exposure to caffeine, 
alcohol, and other drugs. When combined with alcohol intake, toxic effects are increased and rmy cause a red, blotchy facial and upper body 
rash commonly called “degreaser’s flush” Other re+crted symptoms of TCE exposure include abnormal fatigue, headache, trrttabdtty, gastric 
disturbances, and intolerance to alcohol. Toxic effects from testing of TCE on humans include hallucination, distorted ~me@ion, somnolence 
(general de ressed activity), and jaundice MGET ORGW: Re imtory system, central nervcus system, heart, liver, kidneys, and skin. 
&: Ingestion inhalation skincontaU *ClJTEEI%?CTS: 
dermatitis, dizziness, drowsine&, and h-r&on to the eyes, nose, and throat 

Headache, vertigo, visual disturbance, tremors, nausea, vomiting, 
QECONIC EFFECTS: None Reported bBZ$XL CONDITIONS 

~G&AvAT-RD BY LONG ~~J?XlQSIlRE: D~s~.ss of the liver, kidneys, lungs, and central nei%is system m: mm 
Immediately flush eyes, including under the eyelids, gently but thoroughly with lenty of running water for at least 15 minutes. Get medical 
help.* SIN CONTm: Wash thoroughly with soap and water. Remove an 1 

INI-IAT.ATION: 
launder contaminated clothing before wearing it agai9; clean 

material tium shoes and equipment Get medical help,* Remove victim to fresh air; restore and/or support his breatlung as 
needed Do m give adrenalrn to the victim Get medical help.* INGESTION: Call a poison control center. Never give anything by mouth 
to someone who is unconscious or convulsing. A professional decision regarding whether or not to induce vomiting is required. Do not give 
adrenalin to the victim Get medical he1 - 

h 
* 

*GET MEDICAL ASSISTANCE I IN LANT, PARAMEDIC, COMMUNITY. Get prompt medical assistance for further treatment, observation, 
and support after first aid. 

Workers’ responses to TCE vary significantly because of many factors, including age, health status, nutrition, and intake of COMMENTS: 
alcohol, caffeine, and medicines. Do not use these substances before, during, or after exposure to TCE. If a worker displays any of the 
svmr&ms of exposure to TCE, thoroughly investigate all the possible contributing factors to determine, if possible, how much the work 
ehviionment lejels of TCE are responsible. 

. . . . . . ..p. ..:.., ,: ..,.: ..,.,., ,.,:, .,.,.,..,.., ,. ,. .,...... . . ,. ,. 
,,.s~@rI~~~;~~~~~~~~~~~~~~~~~~~~~~~~~~~~,~~~~c~~-~~s:,,~ :,,,;: :;~::,:;:;$;$:i ;:,il,i:,;,;I’;L :i;,p:‘,:: i,~i,~:i,,,~,:iil::~:‘;.::~~ (.:~:j.:;.i:.:., (,j:, :.: ,,, ,, ,...i:.; 1). ,I 

SPJLUJ BAY: Inform safety personnel of any hichloroethylene spill or leak and evacuate the area for large spills. Cleanup 
personnel must use respiratory and liquid contact protection. Adequate ventilation must be provided. Confine the spilled TCE 
to as small an area as possible. Do d allow it to run off to sewers or open waterways. Pick up spilled TCE with a vacuum 
cleaner or an absorbent such as vermiculite. 
DISPOSAL: Consider reclamation, recycling, or destruction rather than disposal in a landfill. 
Trichloroethylene is designated as a hazardous substance by the EPA (40 CFR 116.4). 
Trichloroethylene is reported in the 1983 EPATSCA Inventory. 
EPA Hazardous Waste Number (40 CFR 261.33): U228 
EPA Reportable Quantity (40 CFR 117.3): loo0 lbs (454 kgs) 
Aquatic Toxicity Rating, TLm 96: Not Listed 

.,. ., ., . . . . . . . ,,,s~~r~~~~~~~~,~~~~~~~~~~~I~N:~~~,~R~~I~~~~~:~~~:~,~~~~: I:.~::;~:‘::15~i’~~~~~~~~~:~~~~~~~~~~~~~~~:.::.~~~~~~,~~~~:.~ 

GOGGLES: Always wear protective eyeglasses or chemical safety goggles. Follow the eye and face protection guidelines of 
29 CFR 1910.133. GLOW: Wear i.mper~ious gloves. per the NZOSH 

y protection appropriate to 
Install and operate general and local exhaust ventilation systems of 
of TCE below the OSHA PEL standards cited in section 2. SAFETY 

Make eyewash stations, washing facilities, and safety showers available in areas of use and handling. Contact 
lenses seas ial hazard; soft lenses may absorb irritants, and all lenses concentrate them. mER SPECIAL 
MOD&AT&S IN THE WORKPLAC&: Because of the unresolved controversy about the carcinogenic status of TCE, all 
existing personal protective equipment and engineering technology should be used to prevent any possibility of worker 
contact with this material. 
COMMENTS: Practice good personal hygiene. Keep material off of your clothes and equipment Avoid transfer of material 
from hands to mouth while eating. drink&. or smoking. Adhere to the sanitation requirements of 29 CFR 1910.141 and 
29 cti 1910.142. 

-. -. 
..,.. .,.,... :~~Id~.~~~)~~~~~~~~~~~~o’~s ,.,...., ~ ..,... . . . . . . . . . ,.. ‘.m,, (-?oR;IME~s: : ‘.; ““’ ,‘i’l’i’;;;,;;,~ :‘“;,-I;: ::j ;;::;:‘.;,: ,; ,;,:; ;,:::: ,$ ;:‘:~ ) ;+2> : :y ,.:j:! :;:i::.$ j .:.,. 

STORAGE SEGREGATION: PreventTCE from coming into contact with strong caustics such as NaOH; KOH; chemically 
active metal like Ba, Li, Na, Mg, Ti; and Powdered aluminum or magnesium in acidic solutions. SPECIALHANDLING/ 
STORAGE: Store this material in a cool, dry, well-ventilated area. Avoid elevated temperatures because products of toxic and 
corrosive decomposition from TCE may fona Monitor the level of any stabilizer component that may he added to the TCE. 
(Consult the technical data from the supplier to determine the specifics of any added stabilizer.) If applicable, follow the 
supplier’s recommendation concerning proper rotation of stock, shelf-life requirements, and levels of stabilizers. 
ENGINEERING CONTROLS IN THE WORKPLACE: Avoid collecting aluminum fmes (very small particles) or chips in a TCE 
vapor degreaser. Monitor TCE stabilizer levels regularly. Only trained personnel should operate vapor degreasers. 
B @er49 CFR 172.101-2): DoT ID No uN171o 
DOT Hazard Class: ORM-A IMO Class: 6.1 
IMO Label: St Andrew’s Cross (X>* DOT Shipping Name: Trichloroethylene DOT Label: None 
* Harmful - Stow away from foodstuffs (IMO Label, Materials of Class 6.1 Packaging Group III). 
References: l-9,12, 14,21,73,87-94. PI - 

: . 
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Material Safety Data Sheet 
Genium Publishing Corporation 

1145 Catalyn Street 
Schenectady, NY 12303-1836 USA 

(518) 37743855 GENWM PUBLISHING CORP. 

No. 309 
FLUOROTRICI3LORO- f 
METHANE 
(Revision C) 
Issued: August 1974 
Revised: FEbruw 1986 ,., ..;,. ,.,. :. :I, ., . . ,, . . .: ,_, +;;:::y :: ,.:,1g, :_> : : 

) m: Trichlorofluommethane, Propellent 11, CClSF, Monofluomnichlommethane, 
:AS #X75-69-4 

Not Found 
-&,ADE NAMES AND MANUFACTURERS: FREON 11 and FREON MF (Du Pont); GENETRON 11 (Allied); 
SOTRON 11 (Pennwalt); UCON 11 (Union Carbide). 

D 1 

;LUOROTRICHLGROMlXHA-IANE 

: Current OSHA PEL. ACGIH (198.5-86) TLV ceiling value. 

.,,: ..: j&+~ARQ~]D~:~A ::>.::: :.. :+. j: ‘: 
S-IuTWA: loo0 ppm* 
or 5600 mg/m3 

Rat, Inhalation, LCLo: 
10 pph/20 min. 

Human, Inhalation, 
TC50: 50,000 ppm30 min. 

rapor Density (Air = 1) . . . 5.0 
blubility in Water at 25”C, 1 atm, wt. % . . . 0.11 
Ipecifc Gravity (17/4-C) . . . 1.494 

= 1) . . . 0.1 
Freezing Point . . . -169-F (-1 ll’c) 
Molecular Weight . . . 137.37 

Annearance and odor: Colorless, nearly odorless, volatile liquid. At concentrations above 20% in air it has a mild, ethereal 
odor resembling that of CC14, (carbon tetrachloride). 

~S~~I(-jN,:&. ~Ei:AND’.;‘EXpLOSION ;j-jA~..;;.:i;. ‘:: .: .: ,/.::.;:..j. ,-..:,.:(. < .J : ; ..’ “;, : .,LOWER 1 ‘::.uppER 

Flash Point and Method 1 Autoignition Temp. Fkunmability Limits In Air 
Nonfiammable I NA Nonflammable NA NA 

&$‘TINGUISHING MEDIA: Use whatever is appropriate for surrounding fue. 
Fluomtrichlommethane is a nonflammable material. Vapors are five times heavier than air. High concentrations may tend to 
accumulate in low-lying areas. 

Fire fighters should wear self-contained breathing apparatus and fully protective clothing against suffocating vapors and toxic 
and corrosive decomposition products. 

Fluomkichlommethane is a very stable material in closed containers at room temperature under normal storage and handling 
conditions. It does not undergo hazardous polymerization. 
Prevent exposure to alkali or alkaline earth metals such as sodium, potassium, etc. Magnesium and aluminummay also be 
reactive, especially in the finely ground or powdered state or at high temperatures. 

Thermal-oxidative degradation can produce toxic and corrosive materials such as halogens, carbonyl halides, and phosgene. 
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No. 309 2/86 FLJJOROTRICHLOROMETHANE (Rev. C) 
,.‘i&a#-JN :ij;:‘i BE~~~~~~~~~F’~~~~~~~~~i !J’;$xx$:,f,.‘:I j’,j::~;;;;l:il~~~:~~~~, ,? :$::,i’:i:;;;$f:P’:, :: iil’l’:,~:i;li’:~~~~~~~.~ ;;;y’:: :;;s:i;‘gii;ijj; 
High concentrations of fluorobichloromethane vapors may cause asphyxiation because of dilution-of available oxygen in air 
below levels necessary to sustain life. Symptoms can include lightheadedness, giddiness, disorientation, shortness of breath, 
and possible cardiac arrhythmias. Vapors may have little or no effect on the eyes. Prolonged or repeated skin contact with 
liquid may cause defatting of tissue. 

FIRST AID: 
!zQimm 

FYF CONTACT? Flush thoroughly with running water for 15 minutes (including under eyelids). %Jl$ 
. Remove contaminated clothing. Flush affected area with water. WLATION: Remove to fresh air. Restore 

and/or support breathing as needed JNGFSTION: Seek physician (not expected as a hazard). 

Seek prompt medical assistance for further neatment, observation, and support DO NOT USE epinephrine or similar drugs 
because they can produce cardiac arrhythmias, including ventricular fibrillation. 

Fluorottichloromethane is not listed as a carcinogen by the NTP, IARC, or GSHA. 

Notify safety personnel of leaks or spills. Remove sources of heat or open flame. Provide adequate ventilation. Cleanup 
personnel to use self-contained respirator and protective clothing. Stop leakage if possible; remove leaking containers to safe 
area for discharge and allow to evaporate in an ares remote from buildings and people. 

DISPGSAT .: Material can be reclaimed by distillation. Avoid discharge to environment when possible. Return scrap to 
supplier, if possible. Follow Federal, state, and local regulations. 

EPA Hazardous Waste No.: U121; Fool, FO02 

provide adequate. mechanical ventilation to keep vapors below the TLV level. Supply ventilation for sumps and low-lying 
areas where the dense vapors of this material may collect. Local exhaust should be used where large amounts are released. 
Use approved self-contained or air-supplied breathing apparatus and lifelines for emergencies. Use chemical safety goggles 
and/or face shield to prevent liquid contact with eyes where splashing is possible. Wear neoprene or butyl gloves and 
clothing appropriate for the work simation to minimi7e skin contact with liquid. 

Eyewash stations and safety showers should be readily accessible near areas of use. 

Contact lenses may pose a special hazard: soft lenses may absorb and all lenses concentrate irritants. 

Vaporization of excessive amounts can displace oxygen necessary for breathing and may cause suffocation when used in 
confined spaces or areas without ventilation. 

Store containers in a cool (below 125”F, 51.6-C), dry, well-ventilated area away from open flame and heat sources. Arc- 
producing equipment or other high-temperature equipment should not be used in a fluorinated hydrocarbon atmosphere. Protect 
containers from physical damage. Highdensity vapors may displace air and present an asphyxiation hazard. Concentrations 
well below the TLV level can damage space heaters when drawn into the combustion chamber. Heater should have independent 
air supply. 
prevent skin and eye contact with liquid. Avoid inhalation of vapors. Thermal decomposition products can form halogen acids 
that have very sharp stringent effects and can be detected by odor. Such odor is a hazard warning; when detected, immediately 
evacuatethearea andventilate. 

Data Source(s) Code: l-8,12,17,26,33,38,47,82. CK 

Medical Review 
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No. 382 

VINYL CHLORIDE 
(Revision A) 
Issued: August 1978 . 

QEMUY PUEIUSHING CORP. Revised: August 1988 

0 

i 

Iat&ial Name: VINYL CHLORIDE 4 

49 

2 1 
kscription (OrlginKJses): Widely used to make PVC resins and plastics; also used in organic synthesis. . - 

Ither Designations: VCM; Vinyl Chloride Monomer; Chloroethylene; Chloroethene; C,H,Cl; CAS No. 0075-01-4 
HMIS 

NFPA 

lanufactnrer: Contact vour suuolier or distributor. Consult the latest edition of the Chemicalweek 
uyers’ Guide (Genium ref. 73) fo; a list of suppliers. 

H 2 l- 1 R 1 
r 4 
R 1 I 4 

PPG* s 3 
*See sect. 8 

Vinyl Chloride, CAS No. 0075-01-4 

*The action level set by OSHA in 29 CFR 1910.1017 is 05 ppm. Exposures 
above this level are shictly regulated by extensive medical record keeping, 
reporting, surveillance, and other requirements. Consult 29 CFR 1910.1017 
for details. 
**See NIOSH, RTECS (No. KU9625000), for additional data with references to 
mutagenic, reproductive, and tumorigenic effects. 

~ 

Ca 100 

3oiling Point: 61-F (16-C) Molecular Weight: 107 Grams/Mole 

Water Soiubllity (%): Insoluble Vapor Density (Air = 1): 2.2 

OSHA PEL 
8-Hr TWA: 1 ppm* 

ACGIH TLV, 1987-88 
TLV-TWA: 5 ppm, 10 mg/m’ 

Toxlcity Data** 
Rat, Oral, LD,: 500 mgkg 

Appearance and Odor: A colorless gas; mild, sweet odor at high concenfzations. 

Flash Point and Method Autoignition Temperature l%mrnability Limits in Air I I --- 
-108.4-F (-78’C) I 882-F (472’C) I 8 by Volume I 3.6% I 33% 

Fztlnguhhing Media: Vinyl chloride gas is a severe fm and explosion hazard; treat any fire involving it as an emergency. Try to shut 
off the flow of gas. Use a water spray to protect the personnel attempting this and to cool fne-exposed cylinders/containers of vinyl chloride 

Unusual Fire or Explosion Hazards: This heavier-than-air gas can flow along surfaces, reach distant sources of ignition, and flash 
back Eliminate sources of ignition in the workplace, particularly in low-lying areas such as sumps, cellars, basement utility rooms, and 
underground piping systems. 

Special Fire-flghtlng Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure- 
demand or positive-pressure mode. 
~~~~~~~~~~~:~~~~. : :??::.:: JtJ.2 ‘~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Vinyl chloride is stable in closed, airtight, pressurized containers at room temperature under normal storage and handling conditions. It can 
undergo hazardous polymerization if it is heated or reacted with a polymerization catalyst or if the concentration/activity of the added 
inhibitor becomes too low. 
Chemical Incompatibilities: This material is incompatible with copper, aluminum, and other polymerization catalysts or free radical 
initiators like hydroquinone. 
Conditions to Avoid: Do not allow sources of ignition such as open flame, unprotected heaters, lighted tobacco products, electric spar& 
or excessive heat in work areas. Avoid prolonged exposure to air, especially in the presence of certain contaminants, because dangerous leve 
of polypemxides may accumulate. Avoid exposure to sunlight; if the proper catalytic conditions occur, the vinyl chloride monomer may reac 
with itself and undergo an explosive polymerization reaction. Violent ruptures of containers of this gas can occur. 
Hazardous Products of Decomposition: During fires, vinyl chloride may decompose into toxic gases such as hydrogen chloride, 
carbon monoxide, and phosgene. 
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No. 382 VINYL CHLORIDE 8/88 ;.. ..:‘..........; ,,.. ;‘i..p ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Vinyl chloride is listed as a carcinogen by the ACGIH, NIP, and IARC with sufficient epidemiological evidence from human studies. 
Summary of Risks: Vinyl chloride depresses the central nervous system (CNS), causing effects that resemble mild alcohol 
intoxication; however, these effects can progress to narcosis, eventual collapse, and even death as the intensity an&or duration of the 
exposure continues. Thrombocytopenia (decrease in blood platelets) has been reported following exposures. 
Medical Conditions Aggravated by Long-Term Exposure: Possible liver effects. Target Organs: Respiratory system, 
skin, eyes, kidneys, hematopoietic (blood) system, and musculoskeletal system. Primary Entry: Inhalation. Acute Effects: Head- 
ache, dizziness, lightheadedness, skin and eye irritation. Chronic Effects: Cancer, especially angiosarcoma of the liver. 
FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly-with plenty of running water for at 
least 15 minutes. Skin. Skin contact with liquid vinyl chloride causes frostbite (cryogenic injury). Treat this accordingly. 
Inhalation. Remove the exposed person to fresh air; restore and/or support his or her breathing as needed. 
Ingestion. Unlikely. 
GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after first aid. 

Spill/Leak: Treat any vinyl chloride gas leak as (~1 emergency. Preplan emergency responses and make sure all personnel know about 
them. Notify safety personnel, evacuate all nonessential personnel, provide maximum explosion-proof ventilation, and eliminate all sources 
of igmnon itnmedmtely. 
sect. 8). 

Make sure cleanup personnel have protectron against contact with this material and inhalation of its vapor (see 
Waste Disposal: 

state, and local regulations. 
Contact your supplier or a licensd contractor for detailed recommendations for disposal. Follow FederaI, 

OSHA Designations 
Air Contaminant (29 CFR 1910.1000 Subpart Z) 
Vinyl chloride is specifically regulated by OSHA at 29 CFR 1910.1017 as a suspected carcinogenic agent 
EPA Designations (40 CFR 302.4) 
RCRA Haz.&dous Waste, No. UO43 
CERCLA Hazardous Substance, Reportable Quantity: 1 lb (0.454 kg), per Clean Water Act (CWA), section 307 (a); Clean Air Act (CAA), 
section 112; and Resource Conservation and Recovery Act (RCRA), section 3001. 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow OSHA eye- and face-protection regulations 
(29 CFR 1910.133). Respirator: Consult the NIOSH PO&I Guide to Chsnical Ham.& for general recommendations on respirators. 
Follow OSHA respirator regulations (29 CFR 1910.134). For emergency or nonroutine use (leaks or cleaning reactor vessels and storage 
tanks), wear an SCBA with a full facepiece operated in the pressure-demand or positive-pressure mode. Warning: Air-purifying 
respirators will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves; boots; aprons; head covers; and 
clean, impervious, body-covering clothing to prevent any possibility of skin contact with vinyl chloride. All clothing must be flame 
resistant. Ventilation: Install and operate general and local ventilation systems powerful enough to maintain airborne levels of vinyl 
chloride below the OSHA PEL standard cited in section 2. AlI ventilation systems must be of maximum explosion-proof design, e.g., 
nonsparking, electrically grounded and bonded. Safety Stations: Make eyewash stations, safety showers, and washing facilities 
available in areas of use and handling. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb 
irritants and all lenses concentrate them Do rmt wear contact lenses in any work area. Other: Design all engineering systems to be 
explosion-proof in areas where vinyl chloride gas may occur. Pressure check alI pipes and equipment used with this gas and make sure that 
all connections are leak tight. Comments: Practice good personal hygiene; always wash thoroughly after using this material. Avoid 
lransfening it from your hands to your mouth while eating, drinking, or smoking. Do n& ea4 drink, or smoke in any work area. 

Storage/Segregation: Store vinyl chloride in a cool, dry, well-ventilated area away from sources of ignition and incompatiblechemicals. 
Gutsideordetachedstorageisrecommended. Shadecontainersfromradiantheatanddirectsunlight. Special Handling/Storage: Vinyl 
chloride is shipped/stored as a pressurized gas in cylinders or tank cars. Protect these containers against physical damage and regularly 
inspect them for cracks, leaks, or faulty valves. Ground and bond all containers used in shipping/transferring operations. Store cylinders 
upright; secure them tightly; do not drag or slide them; move them in a carefully supervised manner with a suitable hand truck. Monitor the 
activity and concennation of the added inhibitor to the vinyl chloride product. Follow your supplier’s recommendations concerning proper 
shelf life, rotation of inventory, and maintenanceof purity. Englneerlng Controls: Make allengineering systems (ventilation,production, 
etc.) of maximum explosion-proof design. Comments: Perform all operations with vinyl chloride carefully to prevent accidental ignition. 
Do not smoke in any use or storage area. Maintain the valve protection cap in place until immediately before using vinyl chloride. Insert a 
check valve or trap into the transferral line to prevent a dangerous ba&fIow into the original container. Use pressure-reducing regulators 
when connecting cylinders to lower-pressure piping systems. Obtain detailed handling, shipping, and storage information from your 
supplier. A trained chemist or safety specialist familiar with the physical and chemical properties of this material should be present during 
all work operations. 
TransportationData(49 CFR 172.101-2) 
DOT Shipping Name: VinylChloride DOT Label: FlammableGas IMO Libel: FlammableGas 
DOTIDNo. UN1086 DOT Hazard Class: FlammableGas IMO Class: 2.1 

intended 

F’repared by PJ Igw BS 

Industrial Hygiene Review: .DJ Wilson, CLH 

Medical Review: MJ Hardies, MD 
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0 1.0 - CONFINED SPACE ENTRY PROGRAM 

1.1 INTRODUCTION 

Y 

0 

All confined space entries shall be performed in accordance with the following program based 

on the “Criteria Document for a Recommended Standard for Working in Confined Spaces,” 

issued by NIOSH. A confined space refers to a space, which by design has limited openings for 

entry and exit; unfavorable natural ventilation which could contain or produce dangerous air 

contaminants; and which is not intended for continuous employee occupancy. 

Confined spaces include, but are not limited to, storage tanks, compartments of ships, process 

vessels, pits, silos, degreasers, reaction vessels, boilers, ventilation and exhaust ducts, sewers, 

tunnels, underground utility vaults, and pipelines. If there is a question as to whether or not 

an area should be considered as a confined space, appropriate safety personnel should be 

consulted prior to entry. 

1.2 HAZARD IDENTIFICATION 

Identify and evaluate each hazard of the permit spaces. Hazardous substances should be 

identified through the~use of Drager tubes and/or direct reading instruments such as HNu or 

OVA meters. Oxygen and explosive levels will be monitored using a Lower Explosive 

Level/Oxygen (LEL/Oz) meter. 

1.3 HAZARD CONTROL 

Establish and implement the means, procedures, and practices by which the permit spaces can 

be entered safely. Ventilation and area cleaning should be considered in addition to personal 

protective equipment. 

1.4 PERMIT SYSTEM 

The Health and Safety Officer (HSO) or designee will complete the confined space entry 

permit, as attached. This form must be posted at the point of entry and is valid for eight . 

consecutive hours. After eight hours, or sooner if there is reason to believe that conditions 
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may have changed, additional environmental testing and a new permit must be completed. 

Completed, expired permits must be returned to the HSO, or designee. 

1.5 EMPLOYEE INFORMATION 

Signs shall be posted near permit confined spaces to notify employees as to hazards that may 

be present and that only authorized personnel may enter. 

1.6 EMPLOYEE TRAINING 

e 
All employees entering or directly involved in the confined space activities must complete a 

40-hour health and safety training course in accordance with 29 CFR 1910.120. Additionally, 

site-specific training must be conducted regarding the hazards associated with each confined 

space and confirmed space entry procedures including the following subjects: 

0 Oxygen Deficiency l Respiratory Protection 
0 Explosivity l Initial Entry and Monitoring 
0 Toxics l Emergency Procedures and Egress 
0 Ventilation 
0 Personal Protective Equipment/Procedures 

1.7 EQUIPMENT 

All equipment must be inspected and maintained to ensure the proper use of the equipment, 

necessary for safe entry. Respirators and emergency equipment, lanyard, harness, etc. must 

be thoroughly inspected prior to the confined space entry. Records of the inspection shall be 

kept in the project file. The equipment shall be adequately decontaminated following each 

entry. 

1.8 RESCUE 

Ensure that procedures and equipment necessary to rescue entrants from permit spaces are 

implemented and provided. The buddy system shall be used for all entries. The attached table 

provides a list of requirements with respect to each entry classification. The following items. _ _ _ ___ _ _ _-_ 

describe the three confined space entry classifications. 



I CLASS A 

l Immediate Danger to Life and Health (IDLH) condition exists 
l Should only be entered under emergency conditions (Level A or B protection 

ensembles) 
l Efforts should be made to reduce IDLH levels such as ventilation, cleaning, etc. 
l - IDLH conditions may include: 

b Oxygen levels below 19.5% or greater than 22% 
) LEL levels 20% or greater 
) Contaminant Concentration > PEL 

II CLASS B 

l Dangerous, but not IDLH conditions 
0 Levels of protection can range from C to A 
l Range of conditions: 

) Oxygen from to 19.5% to 21.5% 
) LEL levels from 10% to 19% 
) Contaminant Concentration 2 the PEL 

III CLASS C 

l Low Hazard Potential 
l Requires no modification of work procedures but constant monitoring 
l Range of conditions: 

) Oxygen levels from 19.5% to 22% 
) LEL levels less or equal to 10% 
) Contaminant Concentrations < the PEL 

c 
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CONFINED SPACE ENTRY 

Initial Plan 

Head Protection 

X - Indicates requirements 
0 - Indicates determination by the qualified individual 



ALL COPIES OF PERMIT 
WILL REMAIN AT JOB StTE 
UNTIL JOB IS COMPELTED l 

CONFINED SPACE ENTRY PERMIT 
HAZARDOUS AREA ENTRY PERMIT 

LOCATION and DESCRIPTION 

a 
of Confined Space Date 

PURPOSE of Entry Time M 

JOB/SITE Expiration M 

PERSON in Charge of Work 

SAFETY REQUIREMENTS Yes NO Yes No 

Lock Out - De-Energize I I Escane Harness I I 

Lines Broken - Capped or Blanked 1 Tripod Emergency Escape Unit 

Purge - Flush and Vent 

Ventilation 

Secure Area 

SAR or SCBA 

Resuscitator - Inhalator 

Lifelines 

Fire Extinquishers 

Lighting 

Protective Clothing 

Resoirator (half mask or full face) 

TEST(S) TO BE TAKEN 
Valid for One &Hour Entry 

% of Oxygen 

% of L.E.L.* 

Carbon Monoxide 

Aromatic Hydrocarbon 

Hydrocyanic Acid 

Hydrogen Sulfide 

Sulfur Dioxide 

Ammonia 

Other: 

Other: 

*L.E.L. = Lower Explosion Level 

*Permit Issued By: 
printName Signature 

l Note: Continuous/periodic tests shall be established before beginning job. Any questions~pertaining to test requirements 
contact the On-Site Health and Safety Officer. 

SAFETY STANDBY PERSON(S) Name Check No. 

l 

AMBULANCE: FIRE: 

0 
*Health and Safety Officer or Qualified Designee 
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2.0 - RESPIRATORY PROTECTION PROGRAM 

2.1 INTRODUCTIONS 

In accordance with OSHA requirements (‘29 CFR 1910.134), this document-represents Baker 

Environmental, Inc’s (Baker’s) program governing the selection and use of respiratory 

protection for its employees. It is Baker’s policy to provide its employees with the proper 

protective equipment, training, and medical surveillance necessary to protect individuals from 

any potential hazards which may be present during the tasks performed throughout the course 

of each individual’s employment. This program specifically describes the procedures which 

have been established and implemented for the use of respiratory protection equipment. The 

effectiveness of this program shall be reevaluated on an annual basis and appropriate changes 

shall be made if deemed necessary. 

2.2 EMPLOYER RESPONSIBILITY 

Baker shall provide its employees the respiratory protection equipment which is appropriate 

and suitable for the purpose intended, when such equipment is necessary to protect the health 

of the employee. 

l 

2.3 EMPLOYEE RESPONSIBILITY 

The employee shall use the respiratory protection provided in accordance with instructions 

and training received, and shall report any malfunction of the equipment to a responsible 

person. The employee shall not wear contact lenses j.n atmospheres where respiratory 

protection is required. Corrective lens inserts will be provided, at Baker’s expense, for 

employees who require corrective lenses. 

2.4 HAZARD ASSESSMENT 

The key elements of a respiratory protection- program must start with an assessment of the 

inhalation and ingestion hazards present in the work area. Because Baker’s services involve a 

variety of environmental and industrial hygiene studies, it is not practical to identify all 
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possible hazards to which all employees could be exposed within the scope of this document. 

Therefore, it is essential that a task specific assessment be conducted prior to the initiation of 

any activities on a given project, This task specific assessment may be part of the site-specific 

Health and Safety Plan. 

After a task-specific assessment is completed and it is determined that airborne exposure 

concentrations exceed or may exceed the recommended limits, engineering and administrative 

controls should be implemented, whenever feasible. 

If the exposure cannot be reduced, or it is not feasible to reduce the airborne exposure below 

the recommended limits, respirators will be selected by the Site Health and Safety Officer on 

the basis of: 

Toxicity 

Maximum Expected Concentration 

Oxygen Levels 

Warning properties of the substance(s) involved 

Sorbent Limitations 

Facepiece~Fit 

Mobility Requirements 

Type of Use (routine, escape, or emergency entry) 

Possibility of Ingestion of Toxic Materials 

Respirator Attributes 

2.5 TRAINING 

Each respirator wearer shall be given training, by a qualified individual, which will include 

explanations and discussions of: 

l Opportunity to wear respiratory protection in an uncontaminated environment. 

l Respirator Kit Testing (qualitative) 

l The respiratory hazard(s) and what may occur if the respirator is not used properly. 

- l The reasons for selecting a particular type of respirator. 

l The function, capabilities, and limitations of the selected respirator. 

l The method of donning the respirator and checking its fit and operation. 

l The proper wearing of the respirator. 



0 Respirator maintenance, repair, and cleaning. 

l Recognizing and handling emergency situations. 

Respirator training will be conducted on an annual basis, at a minimum. Records of the 

training and fit-testing will be maintained for a minimum of 30 years following termination of 

employment for each employee. 

2.6 TYPES OF RESPIRATORS 

Baker provides employees with the North Brand half-face (Model 7700) and full-face 

(Model 7600) air purifying respirators, positive pressure 30-minute Self-Contained Breathing 

Apparatus (SCBAs) (Model 800), positive pressure supplied airline respirators, with 5-minute 

escape air cylinders (Model 85500). Only respiratory equipment certified by the appropriate 

approval agencies (e.g., NIOSH, MSHA) according to Title 30, Part II of the Code of Federal 

Regulations, will be distributed to Baker employees. As an alternate air purifying respirator, 

Baker will also keep, on-hand, the MSA ultra twin full-face respirator. All Baker employees 

who regularly perform tasks requiring respiratory protection will be issued their own half-face 

or full-face respirator, provided the employee can achieve a proper fit and is medically capable 

of wearing the equipment. 

Because 30-minute SCBAs, positive pressure supplied airline respirators, and 5minute escape 

air cylinders are used less frequently, this equipment will be distributed on an as-needed 

basis. 

2.7 AIR QUALITY 

Compressed and liquid air used for respiration shall be of high purity. Breathing air shall 

meet at least the requirements of the specification for Grade D breathing air as described in 

Compressed Gas Association Commodity Specification G-7.1-1966. Breathing air may be 

supplied to respirators from cylinders or air compressors. Oxygen must never be used with air 

line respirators. 

Air cylinders shall be tested and maintained as prescribed in the Shipping Container 

Specification Regulations of the Department of Transportation (49 CFR Part 178). Air line 

couplings shall be incompatible with outlets for other gas systems to prevent inadvertent 

servicing of air line respirators with nonrespirable gases or oxygen. 
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Breathing gas containers shall be marked in accordance with American National Standard 

Method of marking Portable Compressed Gas Containers to Identify the Material Contained, 

248.1-1954; Federal Specification BB-A-1034a, June 21, 1968, Air, Compressed for Breathing 

Purposes; or Interim Federal Specification GG-B-00675b, April 27, 1965, Breathing 

Apparatus, Self-Contained. 

2.8 CLEANING AND MAINTENANCE 

Respirator maintenance will be performed by each trained individual on a regular basis. The 

maintenance shall be carried out on a schedule which ensures that each respirator wearer is 

provided with a respirator that is clean and in good operating condition. 

Respiratory equipment that is used on an as-needed basis shall be maintained by qualified 

personnel. This equipment shall be cleaned/sanitized, then rinsed and air-dried, after each 

use. Inspections shall be conducted before and after each use. 

Respiratory equipment that has been issued to an employee shall be cleaned/sanitized then 

rinsed and air-dried by-the wearer on a schedule (specified by OSHA in 29 CFR 1910.134) 

which ensures that it will be maintained in clean and good operating condition. Inspections 

shall be conducted on a regular basis during usage and prior to each project requiring the 

potential usage of the equipment. 

All respirators shall be stored in a plastic bag within a coolfdry location, in a manner that will 

protect them against dust, sunlight, heat, extreme cold, excessive moisture, or damaging 

chemicals. They shall be stored to prevent distortion of rubber or other elastomer parts. 

Parts replacement and repairs shall be performed only by appropriate personnel. Equipment 

requiring repairs shall be reported to appropriate Baker personnel. Examples of inspection 

forms are included at the end ofthis text. 

2.9 FIT-TESTING 

Each respirator wearer shall be provided with a respirator that can properly form a secure face 

to mask seal. Each wearer shall be fit-tested prior to issuance of the respirator using either an 

irritant smoke or odorous vapor, or other suitable lest agent. Retesting shall be performed, at 



a minimum, on an annual basis or if a different model respirator, other than the model he/she 

was previously fit-tested for, is to be used by the wearer. Respirators fit-tested qualitatively 

will be assigned a protection factor of 10 (APF = 10). 

Facial hair, which interferes with the normally effective face to mask seal, is prohibited. Each 

respirator wearer shall be required to check the seal of the respirator by appropriate means 

prior to entering a harmful atmosphere. 

2.10 MEDICAL SURVEILLANCE 

Personnel who are or may be assigned to tasks requiring use of respirators shall participate in 

a medical surveillance program on an annual basis. The medical surveillance program shall 

include, but may not be limited to, a physical and a pulmonary function test conducted by the 

company’s physician and at the expense of the company. Test parameters included in Baker’s 

medical surveillance program is included as Attachment A in each site-specific Health and 

Safety Plan. 

2.11 LIMITATIONS 

Wearing any respirator, alone or in conjunction with other types of protective equipment, will 

impose some physiological stress on the wearer. Therefore, selection of respiratory protective 

devices will be based on the breathing resistance, weight of the respirator, the type and 

amount of protection needed as well as the individual’s tolerance of the given device. 

Additional concerns regarding the limitations of different types of PPE and the monitoring 

requirements for heat stress/strain will be addressed in the Health and Safety Plan under the 

Heat Stress section. 
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FULL-FACE AND HALF-FACE RESPIRATOR 
INSPECTION FORM 

l 
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Date 
Used 

Cylinder 
OK 

Cylinder 
Changed 

SCBA AND SUPPLIED AIRLINE RESPIRATOR 
INSPECTION FORM BEFORE AND AFTER EACH USE 

Facepiece 
and Hoses 

Entire 
Apparatus 

OK 

Cleaned 
and 

Sanitized 

Connections 
OK 

Remarks 
Inspected Date 

BY Inspected 
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3.0 - CARE AND CLEANING OF PERSONAL 
PROTECTIVE EQUIPMENT 

3.1 INTRODUCTION 

The following procedures cover the care and cleaning of Levels D, C, and B personal protective 

equipment. Note: These are general procedures that apply to most situations and are not all 

inclusive. Procedures are subject to change at the direction of the on-site HSO. 

3.2 EQUIPMENT CARE 

3.2.1 Chemical Resistant Suit (Levels C and B) 

l Before donning, inspect suit for holes or tears; check to see that zippers are operable; 

and look for signs of suit degradation. 

0 When wearing, avoid contact with contaminated material where possible; be aware of 

sharp objects that can tear suit; periodically look over suit to check for major rips or 

tears, 

l - While decontaminating, remove gross excess of material from suit; remove suit so that 

material does not contact inner suit; place clothing in properly labeled disposal 

containers. 

3.2.2 Inner/Outer Gloves (Levels D through B) 

l Look for rips, tears, or degradation of material. Replace as necessary or at the 

direction of the on-site HSO. 

3.2.3 Chemically Resistant Boots (Levels C and Bj 

Non-disposable boots are to be examined on a daily basis before and after use. Disposable 

boots should be examined prior to donning and while in use. Dispose of according to site 

- procedures. 



3.2.4 Hard Hats (Levels D through B) 

Should be visually inspected before donning for fit, cracks, and overall condition. 

3.2.5 Respirators (Levels C and B) 

Procedures for care of respiratory protective equipment are covered in Attachment D - Baker 

SOPS. 

3.3 EQUIPMENT CLEANING 

General procedures for cleaning of equipment are listed below. Site-specific concerns will be 

addressed by the on-site HSO prior to start-up. Cleaning of respiratory equipment is covered 

under Attachment D - Baker SOPS. 

3.3.1 Gross Physical R~emoval 

Large amounts of contaminated soil is scraped off with a tongue depressor, or wiped off using a 

disposable wipe. 

3.3.2 Physical/Chemical Removal 

The residual contamination will be scrubbed with a soft=bristled, long-handled brush using a 

detergent solution. 

3.3.3 Rinskg/Diluti,on 

The detergent solution and residual contaminants will be rinsed with tap water using a 

pressurized sprayer. 



4.0 - SANITATION/SITE PRECAUTIONS 

4.1 SANITATION 

l 

0 A supply of clearly marked potable water, tightly closed, and equipped with a tap. 

l Single service cups/disposal for used cups. 

l Outlets for non-potable water, clearly marked, for fire fighting or other purposes. 

Cross-contamination of the potable supply shall be prevented. 

l - One toilet facility which is either chemical, recirculating, combustion, or flush, 

depending on local code requirements. 

l A place for food handling facility must meet all applicable laws, otherwise this activity 

may be restricted by on site management. In the event, suitable alternatives to such 

facilities will be provided (i.e., nearby restaurants, food wagons, etc.). 

l Clean wash water will be~available in the decontamination zone. 

4.2 SITE PRECAUTIONS 

l - Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the 

probability of hand-to-mouth transfer and- ingestion of material, is prohibited in any 

area designated as contaminated. 

l No smoking will be allowed on-site. 

l Hands and face must be thoroughly washed upon leaving the work area. 

l Whenever decontamination procedures for outer garments are in effect, the entire 

body should be thoroughly washed as soon as possible after the protective garment is 

removed. 



e No work garments are to be worn off site. 

l Contact lenses are not permitted to be worn on site. 

l No facial hair which interferes with a satisfactory fit of the mask-to-face seal, is 

allowed on personnel required to wear respirators. 

l Contact with contaminated or suspected contaminated surfaces should be avoided. 

Wherever possible, do not walk through puddles, leachate, discolored surfaces, kneel 

on ground, lean, sit or place equipment on drums/containers. 

l Medicine and alcohol can potentiate the effects from exposure to toxic chemicals. 

Prescribed drugs should not be taken by personnel where the potential for absorption, 

inhalation, or ingestion of toxic substances exist unless specifically approved by a 

qualified physician. Alcoholic beverage intake should be minimized or avoided during 

after-hour operations. 

l Alcoholic beverages are prohibited on site. 

l Personal radios, TVs, and tape players are prohibited on site. 

l Firearms are prohibited on site. 

l All personnel will observe any posted sign, warning, fence, or barrier posted around 

contaminated areas. 
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