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1.0 INTRODUCTION 

As part of the U.S. Navy Comprehensive Long Term Environmental Action Navy Program, the 

following RCRA Facility Investigation (RFI) Site Investigation Plan (SIP) has been prepared for 

SWMU 2, the Southside Landfill, NAS Memphis, Millington, Temessee. The primary 

reference for this plan is the Comprehensive WI Work Plan (E/A&H, 1994). 

2.0 ENVIRONMENTAL, SETTING 

The Southside Landfdl (SWMU 2) is comprised of 42 acres in the southeast quadrant of 

NAS Memphis (Figure 1). The landfill is bounded on the east by Perimeter Road, woods, and 

off-base residential areas. South of the landfill lies the Big Creek Drainage Canal, which flows 

- I 

to the west. South of the canal lies the southern boundary of the base and undeveloped land. 

West of the landfill lies Seventh Avenue and the NAS Memphis South Gate. The NAS Memphis 

shooting range is near the northwest comer of the landfdl. North of the landfill is a wooded lot 

and a residential neighborhood approximately 1,200 feet away. The landfill is relatively flat and 

receives surface drainage from the east and north, which discharges generally to the south and 

west into the Big Creek Drainage Canal. The 1990 RFA description for SWMU 2 

(ERC/EDGe, 1990) is provided in Attachment 1 of this document. 

A 1990 Visual Site Inspection (VSI) by Navy and U.S. Geological Survey (USGS) personnel w 
identified healthy hardwood trees and dense undergrowth covering the landfill. An area of 

approximately one-half acre in the western portion of the landfill contained several inches of 

standing water. The area of standing water was believed to have resulted from recent 

precipitation and not from an upward movement of groundwater. 

- 

Recent site reconnaissance has indicated that areas of standing water in the landfill are likely the 

result of blocked surface drainage pathways. The drainage pathways have not been maintained 

since the landfill closed in 1970, and dense undergrowth and plant debris may have filled areas 

which once drained certain low-lying areas of the landfill. 

1 
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2.1 Topography and Drainage 

Topography at the site consists of a subtle downward slope to the south of approximately 0.5 % , 

increasing to 1% near the Big Creek Drainage Canal. SWMU 2 drains to the south into 

Big Creek. A topographic map showing local land surface and elevations for SWMU 2 is 

provided as Attachment 2 of this document. 

2.2 Geologic and Hydrogeologic Information 

The regional and local hydrogeology are described in Sections 2.11 and 2.12, of the 

Comprehensive RFI Work Plan. Site-specific geologic and hydrogeologic information has been 

collected from the following sources: 

l Several stratigraphic test borings completed on the NAS Memphis Southside, including 

two test holes recently completed by the United States Geological Survey (USGS). 

l Subsurface information generated during the installation of two background well clusters, 

designated BG-02 and BG-04, on the Southside. 

0 Limited information collected during previous boring and monitoring-well installations 

atSWMU2. 

The following sections describe the geologic and hydrogeologic information collected near 

SWMIJ 2. 

2.2.1 Stratigraphic Test Borings 

Stratigraphic Test Hole SH:U-89, near the westcentral boundary of the NAS Memphis Southside 

(Figure l), was drilled and logged in 1983 in preparation of installing production well PW-5 in 

1985. The USGS recently completed two soil borings on the Southside, designated as Test 

Holes 7 and 8 (Figure 1). Test Hole 7 is approximately 75 feet north of SWMU 14 (Former 
-- 
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Building S-140 site and Seventh Avenue Ditch), and Test Hole 8 is at the southeast comer of 

the sewage lagoons (SWMU 9) near Big Creek. Table 1 describes the lithology encountered in 

each stratigraphic test hole. 

T&la 1 
stratigraphic Teat Borings on the NAS Memphis Sollthride 

stratigraphlc unit sli:U-8f’ Test Hole 7 (Sa:V-79) Test Hole 1 (SH:V%O) 

Alluvium ‘. .-Notpresent Notpresent .: ‘., I;:. .. ~Clayeysilt635feetbIsc,sand 
. . : .. : .: ..:..: . . ..Y ::;’ ., ,,,; : aad gravel 3545 f&et MS (45’)d 

Loess Silt and clay deposits 0 to 38 Silt and clayey silt 0 to 34 feet Not present 
feet bls (38’) bls (34’) 

FlwialDeps;p :. -:.. ‘. sPad~gn;;i~~8~97~,.,,:~~,‘gnv+l;~silt34fctrbk~ :.:Not&ent .. ” 
:‘“’ .“I’.::::, &(5Qq ; -.:.i’:‘::‘:I’:‘i.~I::I”.-.::,.DD47fettWs(fj’):,.. . . : : ,,,, .‘.,, . . . . . ,; 

Cockfeld Formation Sand, silt, clay, and lignite 97 Send. silt, clay. and lignite from Sand, silty sand. day. and lignite 
feet bls to 134 feet bls (37’) 47 feet bls to 173 feet bls (126’) 45 to 153 feet bls (108’) 

. SH:U-89 - USGS well designation 
b Lithologic description for U-89 based on driller’s log contained in Attachment 3. Lithologic descriptions for Test Holes 7 and 8 based 

on oral communication with USGS representatives: geophysical logs ate forthcoming in USGS publications. 
5 bls = below latal surface 
d (38’) - indicates thickuess of fotmation 

As shown in Table 1, lithology in the upper interval of the test borings differs from north to 

south and w&t to east. Instead of loess and fluvial deposits, alluvium is present in the 

stratigraphic test boring nearest to Big Creek (Test Hole 8). In addition, when comparing * 

Test Hole SH:U-89 to Test Holes 7 and 8, the fluvial deposits are thinner and the Cockfield 

Formation thicker in the eastern part of the Southside. Due to the proximity of SWMU 2 to the 

Big Creek Drainage Canal, the upper surf&l deposits likely are composed of alluvium. A copy 

of the boring log for SH:U-89 is included in Attachment 3 of this document. 

The USGS collected soil samples from USGS Test Holes 7 and 8 and submitted them for 

geotechnical analysei (J. Carmichael, USGS, written communication, 1995). Table 2 presents 

the hydraulic conductivity results of the soil samples.‘. 

6 
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Table 2 
Hydraulic Conductivity Analyses: USGS Test Holes 7 and 8 

Test Hole 

TH-7 

Sample Depth (feet bls? Hydraulic Conductivityb 

.lO.- 12 ‘I .‘. ” : 2.83 x lo-’ 

TH-7 160 - 162 1.04 x IO-’ 
‘: j. 

TH-7 ., 
. . . ,&.i2&s.. ‘. .fy :... : 

3.48 x 1W 

TH-8 17 - 19.5 2.41 x lo4 

Notes: 

* bls denotes below land surface 
b Hydraulic conductivity determined using the following method: aiuinl, constant head, undistttrbed method: data repotted in 

centimeters per second. Results wcte obtained through written communication with Mr. Jack Carmichael of USGS. 

2.2.2 Background Well Clusters Number 2 and 4 

Two background well clusters, designated BG-02 and BG-04, were installed on the Southside 

in January, 1995, in conujunction with RFIs at Assembly A SWMUs. Figure 1 shows the 

background well locations, and Attachment 3 of this document contains the boring logs. The 

following table describes the lithology encountered at each background well location. 

Table 3 
Bac~ound Well Locaths on the NAS Memphis Southside 

stratJgraphicunit BG-02 BG-04 

a,&“,, -.:.: +i.,::i,:.: ‘:” &&&~” ..\ ,,. .: . . . . . . ..::...:.::,. :..:: .::... . . . . ,... .,.. . ..‘.. ,., : ‘: .:..:I : ;:;‘:_: Not,,,,-], .....:j::,,: ,... ;;.:,,;z,:,~‘:: ,,;;:,.. :,.:’ :. .: :, ., ,, / 
Loess Silt pnd clay deposits 0 to 29 feet bls’ (29’)’ Silt lad clayey silt 0 to 38 feet bls (38’) 

.:.. . . . . : : : .~ ‘., : :,‘I : ;,,: ,: ; ‘..i.: j,;: :;,:,>.:.r:.. ..,:..,. .: ::, : j : ,,.:: .: . . . . .: . . . . . . 
Ffuvkd~posi~“‘~ : y”i .i’:.i’:i; ‘I’,:.~ind)~~‘29io77feetb~s[48’) 

: ., 
‘]:“Sind,gnvel;radsilt38:Btlblsto,1fettblj 

: ,. ,. . . .. ,:; ,,,, <n’) . . ,, .:.y,.,::. .:. ii.. :. :. I:.. . . . . . ,: : ., . . . . . -..i 

Cockfield Fottnadon Sand, silt, and clay 77 feet bls to 
tmnination depth of tie boring at 
87 feet bls 

Sand and clay ftom 71 feet bls to termination 
depth of the boring at 76 feet bls 

. bls = below land surface 
b (29’) - indicates thickness of fotmation 

7 
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The lithology encountered at background well locations BG-02 and BG-04 was similar to that 

of stratigraphic test hole SH:U-89 and Test Hole 7 described above; however, the fluvial 

deposits at BG-02 were thicker (38 feet) than at Test Hole 7 (13 feet). 

2.2.3 SWMU 2 Soil Borings and Monitoring Wells 

Stratigraphic information collected from borings and well installations (Figure 2) during the Navy 

Assessment and Control of Installation Pollutants Conjinnation Stuby, Verification Phase 

(CSAP) (Geraghty & Miller, 1985) indicates that soil beneath the southern and northeastern 

perimeter of SWMU 2 consists of clay with varying degrees of silt from land surface to depths 

between 30 +rd 44 feet. A fine to coarse sand with some gravel underlies the clay unit and 

extends at least to 50 feet below land surface. The gravel content increases near the terminal 

depth of some of the borings. On the basis of the hydrogeology at SWMU 2, materials in the 

upper 50 feet of these borings represent alluvial deposits associated with the prechannelized 

Big Creek. Shelby-tube samples collected from the clay unit in boring GM-3 (Figure 2) at the 

13 to 15-foot and 30 to 32-foot depth intervals were measured to have respective vertical 

hydraulic conductivity values of 1.58 x lOA centimeters per second (cm/set) and 

8.54 x 10” cm/set (Geraghty & Miller, 1985). A copy of the CS/vP and the associated boring 

logs is included in Attachment 4 of this document. 

Two water-bearing zones were described at SWMU 2 during the CWP. The first zone of 

saturation is in the upper fine-grained part of the alluvium (referred to as the “perched” water 

table in the CS/W) i which generally occurs at depths less than 15 feet. The second zone occurs 

deeper in the sand and gravel horizon of the alluvium, but the depth and thickness of this zone 

is not well defined. Groundwater elevation data collected on March 17, 1994 from a pair of 

wells completed in the two zones immediately adjacent to Big Creek at SWMU 2 (wells GM-3 

and GM-4) show that the potentiometric surface in the deeper zone of the alluvium generally is 

a few feet lower than in the shallower zone, indicating a downward vertical gradient between 
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the two horizons (Figure 3). The data from these wells indicate that, in the area immediately 

adjacent to Big Creek, most groundwater in the upper part of the alluvium moves slowly 

downward to recharge the lower alluvium and/or to discharge to Big Creek through springs and 

seeps. Although the hydraulic relationship between the shallow and deeper zones in the alluvium 

in areas of SWMU 2 away from Big Creek is not known, groundwater in the upper alluvium in 

these areas also probably moves slowly downward to recharge the deeper zones, with some 

discharge to the smaller streams locally during wet periods. Potentiometric data for the deeper 

zone (Figure 3) show that Big Creek likely is the drain for groundwater in the deeper alluvium 

throughout most of the Southside. The hydraulic relationship between the two zones in the 

alluvium will.be investigated during the RPI. 

Potentiometric data for the two zones at SWMU 2 also indicate that water in the deeper alluvium 

in this area may be confined by the upper alluvium, causing the potentiometric surface in the 

deeper zone to be higher than the bed of Big Creek (composed predominantly of silt and clay). 

Even though these data demonstrate that a relatively strong potential exists for groundwater 

discharge to Big Creek, the contribution of water to the stream likely is restricted by the 

relatively low permeability of the fine-grained stream bed materials. 

2.3 Climatological Data f 
Regional climatological data are provided in Section 2.8 of the Comprehensive RZ?I Work Plan. 

.=- 

3.0 SOURCE CHARACTERIZATION 

The Southside Landfill reportedly received solid waste generated from both sides of 

NAS Memphis from 1942 until 1970. Waste disposed of included residential waste generated 

by NAS Memphis housing, office solid waste, aircraft parts, wastewater-treatment plant sludge 

generated by the trickling filter plant, incinerator ash, waste oil, oily sludge, and solvents 

generated from industrial operations (ERC/EDGe, 1990). Reportedly, PCBs also may have been 

disposed of in the landfill. An estimated one ton per year of oily waste and sludge, and 

11 
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approximately two tons per year of wastewater-treatment plant sludge, were reportedly disposed 

of in the landfill. Combustible materials disposed of were burned with waste oil to aid in the 

burning process and reduce waste volume- in the landfill. The disposal procedure used at the 

landfill was the trench-and-cover method. No attempt was reportedly made to segregate waste 

going into trenches (ERC/EDGe, 1990). 

An inspection of the site by E/A&H on June 8, 1995, did not identify any visual evidence of 

surface-water discharge into the Big Creek Drainage Canal. There were topographic features 

noted where runoff from the landfill may be concentrated. 

4.0 CHARACTERIZATION OF HAZARDOUS CONSTITUENT RELEASES 

4.1 Previous Investigations 

Previous investigations at SWMU 2 consist of the Initial Assessment Study (Hannon Engineering 

& Testing/NEESA, 1983), the CWVP investigation (Geraghty & Miller, 1985) investigation, and 

limited soil-gas and geophysical surveys of the landfill (USGS, 1991), and the Grounmvater 

Monitoring Well Management Plan, Phase I (E/A&H, 1994). These investigations and their 

findings are summafized below. 

4.1.1 Initial Assessment Study - Harmon Engineering/NEESA 1983 

A U.S. Navy Initial Assessment Study (IAS) of the Southside Landfill conducted in 1983 

recommended a confirmation study due to the absence of a liner and lea&ate-collection system, 

and because of its proximity to the Big Creek Drainage Canal (Hamron Engineering & 

Testi.ng/NEESA, 1983). The previously described CS/VP was conducted as a result of the 

IAS recommendation. 

4.1.2 Conf’iition Study/Verification Phase - Geraghty and Miller 1985 

This study included, installation of five monitoring wells (Figure 2) around the landfill and 

groundwater sampling for volatile organic compounds (VOCs) (Method 601-purgeable 

15 
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halocarbons), selected metals, and cyanide. No soil samples were submitted for laboratory 

analysis. Four wells (GM-l, GM-2, GM-3, and GM-S) were completed in sand and gravel of 

the previously described deeper alluvium at depths ranging between 44 and 57 feet bls. One 

monitoring well (GM+ was completed in the “perched” zone (upper alluvium) at 22 feet below 

land surface. On the basis of the groundwater elevations measured in these wells on 

June 19, 1985, water in the sand and gravel unit is under confined conditions and flows 

south-southwest (see potentiometric map on page 19 of the CS/VP report in Attachment 4 of this 

document). Groundwater elevations at monitoring wells GM-3 (deeper) and GM-4 (shallow) 

indicate a net downward hydraulic gradient of approximately 2.5 feet between the two zones at 

this location in June, 1985. Construction details and groundwater elevations measured on 

June 19, 1985 are listed in Table 4. The complete CS/VP report for SWMU 2 is presented in 

Attachment 4 of this document. 

Table 4 
well collstnrtion Details 

soutbsldeLandflu(swMu2) 

Total sercened Tot Casing Hdgbt Depth to Water Gmmdwater Depth to Water Groundwater 
Monitoring Depth’ interval Elevation Above Land FromToc Elevntion(nlsl) Frommc J%levstton (ml) 

Well (bls)’ (bls) (Inal)’ !hrfaee (fed)’ (6/19/85)’ (6/l9/85) (3/17/94)s Q/17/94, 

GM.1 47.56 42.56-47.56 26fJ.96 ‘, l.fL~ -4’. ,: ,, 261.19 .’ ::3.58 263.55 

GM-2 43.63 38.6343.63 266.71 1.85 9.68 255.18 7.29 257.57 

GM-3 44.96 39.96-4496 :. i6p.if : ., : .,: 
22.39 17.39i2.39 ” 266.45 

.’ t m’,“: : ,,:, 33.y 1. t 2x3.%. ” lf.41 : : : ., :. : 256.40 ,, 
GM4 1.72 11.30 256.43 5.01 262.72 

GM-i 
56*;s si.~~~-M;i~“.“~.4il:::,~,: ‘:. :l.~.~...~~ :.: ‘I!, i&j ::,,:-‘..‘~5;*so., 1: ::. “~‘,:9.87 : ..: zsj;as :. 

l Total well depth measkd on 3117194 by E/A&H for the Groundwater Monitoring Wefl Management Plan. 
b bls = helow land surf= 
c TOC = Top of casing elevation measu& by Gcraghty and Miller during the CS/VP. 
1 msl = with reference to mean sea level elevation 
0 
r 

Casing height above land surface measured on 3/17/94 by ElA&H for the Growzdwater Monitoring Weil Managemer Plan. 
Depth to water measurements obtained on 6/19/85 by Geraghty and Miller during the CSNP. 

‘ Depth to water measurements obtained on 3/17/94 by E/A&H for the Grow&water Monitoring Well Managemetu Plan. 

Analytical results from the groundwater samples collected during the CS/VP did not indicate the 

presence of VOCs. Concentrations of the metals chromium, copper, lead, and zinc were 
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reported below interim Primary Maximum Contaminant Levels. The analytical data are included 

with the CS/VP report in Attachment 4 of this document. 

4.1.3 Geophysical and Soil-Gas Surveys - USGS, May & June, 1991 

Electromagnetic (EM) and soil-gas surveys were conducted at SWMU 2 by the USGS in 1991. 

The EM survey is summarized in Appendix A, along with the data generated during the survey. 

According to the EM survey, there were two areas where both high (relatively conductive) and 

low (relatively resistive) anomalies were identified. These areas were located approximately 

one-third and two-thirds of the distance across and along the southern boundary and extend 

mainly northerly into the landful. 

According to the soil-gas survey (Appendix B), there were relatively low-level detections at most 

stations. In most cases, the compounds causing these detections were not identified. Most of 

the detections were at the central portion of the landfill’s southern boundary. 

4.1.4 Groundwater Monitoring Well Management Plan - E/A&H, 1995 

In 1994, the Navy retained E/A&H to prepare a Groundwater Monitoring Well Management 

Plan which included locating and inspecting all groundwater monitoring wells and other water 

wells at NAS Memphis. As part of the survey, depth-to-water measurements were obtained at 

the five existing SWMU 2 monitoring wells on March 17, 1994. Table 4 shows the depth-to- 

water measurements and groundwater elevations. These data show water in the sand and gravel 

unit is under confined conditions and flows south-southwest, similar to data collected during the 

CS/VP. Groundwater elevations at monitoring wells GM-3 (deeper) and GM-4 (shallow) 

indicate a net downward hydraulic gradient of approximately 6.3 feet between the two zones at 

this location. Figure 3 presents a potentiometric map showing the groundwater elevations of the 

-- r 

lower part of the alluvium on March 17, 1994. 
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4.2 Data Gaps 

The CS/VP investigation addressed VOCs (specifically purgeable halocarbons), selected metals, 

and cyanide in groundwater in the deeper alluvium at four locations along the southern and 

northeastern boundaries of the landfill and within the shallow alluvium at one location along the 

southern boundary of the landfill. Data gaps not addressed in the CS/VP investigation will be 

the focus of this I2FI. Data gaps to be filled include: delineation of the nature and extent of any 

contamination in the soil, groundwater, sediment, and surface water surrounding the landfill. 

More specifically, the following tasks will be performed: 

Assess the presence and extent of the “perched” zone outside and surrounding the 

landfill. 

Resample all existing monitoring wells for a broader range of potential contaminants. 

Investigate the potential for soil and groundwater contamination in the alluvium 

surrounding the landfill. 

Investigate the potential for contaminant migration from the landfill into the Big Creek 

Drainage Canal. . 

Investigate the nature and potential for sediment and surface-water contamination in the 

Big Creek Drainage Canal. 

Investigate the nature and potential for surface soil/sediment contamination in low-lying 

areas of the landfill surface. 



Assembly E - RFI work Plan 
Naval Air Station Memphis 

Site Investigm’on Plan - S?VMU 2 
Revision I: September 20, 1995 

- / 

4.3 Objectives and Proposed Field Investigation 

The objective of the proposed field investigation is to fill the data gaps identified in Section 4.2 

and delineate the horizontal and vertical extent of any soil, sediment, groundwater, and 

surface-water contamination present at SWMU 2. A geophysical survey will be performed prior 

to and during the investigation, which will consist two phases. 

The first phase will consist of collecting soil and groundwater samples using Direct Push 

Technology (DPT) equipment, collecting sediment and surface-water samples from the Big Creek 

Drainage Canal, and collecting surface soil/sediment samples from the landfill cover. After the 

BRAC Cleanup Team (BCT) reviews the analytical data from the DRT phase of this 

investigation, a second phase may be conducted. The second phase will consist of advancing 

and sampling soil borings and installing and sampling monitoring wells. All sample collection 

and processing will be in accordance with Section 4 of the Comprehensive RFI Work Plan. 

Contaminant concentrations identified in soil and groundwater at SWMU 2 will be compared to 

background soil and water concentration data from four existing monitoring well clusters, two 

of which (BG-02 and BG-04) were installed on the Southside of NAS Memphis (Figure 1) and 

two on the Northside of NAS Memphis. At a fifth background location on the Northside of 

NAS Memphis, a soil boring was completed and sampled, but monitoring wells were not 

installed due to the lack of groundwater in the loess and the unexpected thinness of the fluvial 

deposits at that location. Contaminant concentrations identified in sediment and surface water 

at SWMU 2 will be compared to upgradient sediment and surface-water concentration data from 

upstream locations at SWMU 2 and at SWMU 38, the Southside drainage ditches. These 

comparisons will assist in determining whether measured values occur naturally or indicate 

contamination. Results from samples of these mediums also will be compared to the appropriate 

action levels to determine further investigation and remediation are necessary. 
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Reference materials will be used to determine the physical, chemical, and migration/dispersal 

characteristics of any contaminants identified during the RFI that exceed the appropriate action 

levels. The procedures and references used to determine these characteristics will be 

documented in the RFI report. Each phase of the proposed investigation is outlined in the 

following sections. 

4.3.1 Geophysical Survey 

The approximate boundaries of the landfill and locations of any subsurface man-made structures 

will be confiied by both engineering drawings and geophysical data generated using 

frequency-domain electromagnetic instrumentation (EM-31). The EM-31 survey will include 

a conductivity survey and an in-phase (metal detection) survey. Geophysical data will also be 

generated at each proposed sample location during both phases of sampling using EM-31 to 

detect geophysical anomalies due to disturbed soil or metal objects. The geophysical anomalies 

will he plotted on a map and compared to proposed sample locations. The proposed sample 

locations then may be adjusted as necessary to generate the best information during the RFI and 

to preclude drilling through the landfill and potentially forming a preferential pathway for landfill 

constituents to reach underlying soil and groundwater. Data from the USGS EM survey also 

will be used for any supplemental information. 

. 

4.3.2 DPI’ Investigation 

The first phase of soil and groundwater sampling will be conducted using DFT equipment, with 

sampling and field analysis conducted in accordance with Section 4.4.4.3 of the Comprehensive 

RF1 Work Plan. Figure 2 provides a plot of 15 sample stations proposed for the first phase of 

investigation. Results of the DPT investigation will be used to plan the placement of monitoring 

wells in the second phase of the investigation. 

Prior to collecting soil and groundwater samples, the DPTpiezocone system, which consists of 

an electronic cone penetrometer, will be used to obtain lithologic information and identify 

20 



Assembly E - RFI Work Pian 
Naval Air Station Memphis 

Site Investigation Plan - SWMU 2 
Revision 1: Semember 20. 1992 

potential water-bearing zones. The piezocone obtains and plots measurements of point-stress, 

sleeve friction, and pore pressure as the tool is advanced into subsurface. As shown on 

Figure 2, 7 DPT piezocone locations are proposed along the landfill’s perimeter. 

It is anticipated that refusal for DPT equipment will be only a few feet into the top of the sand 

and gravel unit; therefore, data from the DPT investigation will be limited to depths of about 

40 feet bls. Results of the DPT investigation will be used to plan the numbers, locations, and 

depths of soil borings and monitoring wells in the second phase of the investigation. 

VOC analysis of both soil and groundwater samples will be performed in a field laboratory using 

a gas chromatograph (CC), with at least 25 % of the collected samples split and sent to an offsite 

laboratory for confirmatory purposes. Split samples submitted to the offsite laboratory will be 

analyzed for VOCs using USEPA Method 8240. Split-sample selection will be determined in 

the field. 

soil 

Figure 2 shows the fifteen proposed DPT soil and groundwater sampling stations. The DPT 

geocone sampler, which is a split-spoon sampler with a push plug on the leading end, will be 

advanced and retracted to retrieve relatively undisturbed soil samples from the following 

intervals at each sample station: 

0 5 to 7 feet below land surface. 

l Immediately above the soil-water interface (assumed to be 10 to 15 feet bls). 

At locations where wastes are visually identified at land surface, soil samples will be collected 

from the 0 to l-foot interval using a geocone sampler or hand auger. If contamination is present 

at the planned soil sampling locations, additional sampling points will be selected to estimate the 

extent of contamination. Different and/or additional intervals also may be sampled if piezocone 
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logs or other field observations suggest that a change in rationale would yield useful results. 

Any deviations will be recorded in the field logbook along with an explanation for each 

deviation. If contamination is identified at a soil sampling location during field screening or 

onsite laboratory analysis, additional sampling locations will be selected to estimate the extent 

of contamination. 

Groundwater 

The DPT equipment will be used to collect groundwater samples from water-bearing zones at 

each sample station. If possible, two water samples will be collected from each sample station 

from the following intervals: 

l The top of the first saturated zone encountered. 

l Refusal (presumed to be just below the top of the sand and gravel unit). 

4 

Field personnel may deviate from this strategy if field conditions or data (i.e., piezocone or field 

screening analysis) suggest that additional or different sampling intervals may be successfully 

sampled or would yield more useful information. The areas under investigation then may be 

expanded or concentrated and additional sampling locations may be selected based on the results 

of the data from the initial DPT sampling. Any deviations to the sampling plan will be recorded . 
in the field logbook along with an explanation for each deviation. 

4.3.3 Sediment, Surface-Water, and Surface Soil Samples 

Sediment, surface-water, and surface soil samples will be collected during the frost phase of the 

investigation and will focus on investigating the Big Creek Drainage Canal and the landfill 

cover. All of these samples will be collected as described in Section 4.7 of the Comprehensive 

RFI Work Plan and submitted for Full Scan Analysis (FSA) using the following procedures: 
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Analysis 

Volatile Organic Compounds 

Semivolatile Organic Compounds 

Total Petroleum Hydrocarbons - Gasoline and 
Diesel-Range Organics 

Chlorinated Pesticides/PCBs 

Organophosphorus Pesticides 

Chlorinated Herbicides 

40 CFR Pt. 264, Appendix IX Metals 

Total Cyanide 

Method 

USEPA Method 8240 

USEPA Method 8270 

TN Modified 8015 -GRO.BTEX/DRO 

USEPA Method 8080 

USEPA Method 8140 

USEPA Method 8150 

USEPA Method 6010/7000 series 

USEPA Method 9010 

Big Creek Drainage Canal 

- F 

To determine whether contaminants are migrating out of the landfill and into the Big Creek 

Drainage Canal, the collection of sediment samples from six locations and surface-water samples 

from two locations in the Big Creek Drainage Canal is proposed (Figure 2). Four sediment 

sampling locations will be in the Drainage Canal along the section bordering the southern 

boundary of the landfill. Two additional sediment sampling locations are proposed; one 

downstream and one upstream from the east and west landfill boundaries. The easternmost 

sampling location is approximately 100 feet upstream of the canal’s confluence with the drainage 

way along the’ east side ‘of the landfill, and the westernmost sampling location is approximately 

100 feet downstream of the western side of the landfill. During the sediment-sampling phase, 

the north bank of the Big Creek Drainage Canal will also be examined to determine if 

contaminants are leaching from the landfill. If visible evidence of leachate is present, sediment 

samples also will be collected from these locations. Areas where pooling or sediment deposits 

are present, in addition to main points of discharge, will be investigated. 

-- 
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The following intervals will be sampled at each proposed sediment sampling location: 

0 0 to 6 inches to evaluate the absence or presence of any recently deposited contaminants. 

0 18 to 24 inches to evaluate the absence or presence of any contaminants from past 

releases. 

Two surface-water samples are proposed to be collected from the Drainage Canal at separate 

locations (Figure 2). One surface water sample will be collected approximately 100 feet 

downstream of the landfill’s southwest comer and one sample approximately 100 feet upstream 

of the drainage ditch along the landfill’s east side, to determine downstream and upstream 

analyte concentrations within the Drainage Canal. 

If concentrations of FSA analytes in sediment and surface-water samples collected adjacent to 

and downstream from the landfill exceed upstream concentrations, additional locations will be 

selected and sampled at a later date (after analytical results are available) to better define the 

nature and extent of contamination. 

Landfill Cover . 
The Southside Landfill’s cover material (surface soil) has not been addressed in previous 

investigations. During the 1990 VSI, approximately one-half acre of standing water was noted 

in a low-lying area near the western and southern portions of the landfill. Other low-lying areas 

have also been noted during site reconnaissance. Surface runoff on the landfill may be 

depositing soil or sediment in these low-lying areas, and the analysis of samples from these areas 

should indicate whether contaminants are present in the surface soil and/or sediment in the 

landfill cover. 
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A traverse will be made over the landfill to identify low-lying areas, areas of ponding, and areas 

of erosion. Regardless of whether surface water is present, at least six surface soil/sediment 

samples will be collected in these areas for laboratory analyses. Any additional areas containing 

visual signs of contamination will also be sampled. Surface soil and/or sediment samples will 

be collected as described in Section 4.7 of the Comprehensive RFI Work Plan and submitted 

for FSA. Surface soil/sediment samples will be collected from the following interval: 

0 0 to 6 inches to evaluate the absence or presence of any contamination exposed at land 

surface. 

If the analytical results of surface soil or sediment samples collected from the surface of the 

landfill indicate contamination, at a later date, the entire landfill will be gridded and an 

appropriate number of sample locations will be chosen based on the simple random sampling 

technique described in SW-846, 3rd edition. 

4.3*4 Soil and Groundwater Investigation 

Depths and locations of soil boring and monitoring wells will be determined using data from the 

DPT phase of this investigation. Soil borings will be advanced and sampled, and monitoring 

wells will be installed using the Rotasonic drilling technique as described in Section 4.4.5 of the - 
Comprehensive RFZ Work Plan. All soil and groundwater samples collected during this phase 

of the investigation will be submitted for FSA using the methods listed in Section 4.3.3. 

It is anticipated that 23 soil borings, each converted to a groundwater monitoring well, will be 

advanced and sampled during this phase of the RFI. Thirteen of the monitoring wells will be 

screened in the first water-bearing zone in the alluvium (anticipated to be between 10 and 

15 feet bls) and 10 wells will be screened in the deeper sand and gravel unit of the alluvium 

(anticipated to be between 35 and 45 feet bls). Three of the shallow monitoring wells will be 

paired with the three existing deeper monitoring wells (GM-l, GM-2, and GM-5). The 
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remaining 10 shallow wells and 10 deeper wells will be installed as paired well clusters at 

locations to be selected based on the DPT investigation. 

Soil Borings 

Soil borings will be advanced and sampled during monitoring well installation. The 13 shallow 

soil borings will be advanced and continuously sampled to a depth of approximately 20 feet. 

The 10 deeper borings will be advanced to between 35 and 45 feet bls. All borings will be 

continuously sampled for lithologic description, organic vapor field screening, and laboratory 

analysis, with information recorded in the field logbook. Samples for laboratory analysis will 

be collected at three intervals from one boring at each well pair location. Soil samples will be 

collected from the following intervals: 

0 Land surface (0 to 1 foot). 
0 From just above the soil-water interface (anticipated to be between 10 and 15 feet bls). 4 
l From an intermediate interval between the surface and the first water encountered. 

The intermediate soil sample interval will be selected based on organic vapor readings or field 

judgement as described in Section 4.4.4 of the Comprehensive RF” Work Plan. All soil samples 

collected during this phase will be submitted for FSA. . 

Monitoring Wells 

Thirteen monitoring wells will be installed in the shallow alluvium to a depth of between 10 and 

15 feet bls, and 10 monitoring wells deeper in the alluvium to a depth of approximately 35 to 

45 feet bls. The proposed well locations will be submitted as an addendum to this plan. The 

monitoring wells will be constructed of 2-inch PVC with a lo-foot screen. The screen will be 

positioned 3 feet above and 7 feet below the soil-water interface in each of the water-bearing 

zones. The wells will be installed in accordance with Section 4.5 of the Comprehensive RFI 

Work Plan, using Rotasonic drilling techniques. Groundwater samples will be collected from 
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new and existing monitoring wells as described in Section 4.6 of the Comprehensive RFI Work 

Plan. All groundwater samples collected from the monitoring wells will be submitted for FSA. 

If any of the existing monitoring wells (GM-l through GM-5) cannot be sampled, they will be 

abandoned in accordance with Section E.8.1 of the Standard Operating Procedures and Quality 

Assurance Manual (USEPA, 1991) and replaced with a Type III monitoring well constructed in 

accordance with specifications outlined in Section 4.5 of the Comprehensive RFI Work PIan. 

To further define the lithology of the site, the deepest monitoring well drilled at the site will be 

logged geophysically as described in Section 4.3.3.4 of the Comprehensive RF” Work Plan. The 

Iogging data will be correlated to data obtained from USGS Stratigraphic Test Holes 7 and 8 for 

use in determining local lithology . 

Field personnel may deviate from the proposed sampling strategy should DPT sample results, 

field conditions, or organic vapor field screening readings suggest that additional or different 

intervals may be successfully sampled or yield more useful information. Deviations will be 

documented in the field logbook and the RFI report. The area of investigation then may be 

enlarged or reduced, based on the results of the initial data. 

Design Parameters 

Soil and groundwater samples will be collected and analyzed for engineering design parameters 

to plan for soil and/or groundwater remediation, in accordance with Section 4.4.5 of the 

Comprehensive RFI Work Plan. One soil sample will be collected from above the first zone of 

saturation and will be analyzed for total phosphorus, nitrate-N, total Kjeldahl nitrogen, 

heterotrophic plate count, total organic carbon, and cation-exchange capacity. One Shelby-tube 

sample will be collected (Section 4.4.5 of the Comprehensive RFI Work Plan) from each . 

lithologic unit and analyzed for hydraulic conductivity, porosity, bulk density, particle size, 

percent moisture, and specific gravity. 
L 
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A groundwater sample also will be collected from each water-bearing zone screened in the 

alluvium and analyzed for the following parameters to obtain data for potential remedial design: 

5&y biochemical oxygen demand, chemical oxygen demand, hardness, total suspended solids, 

total dissolved solids, alkalinity, total phosphorus, nitrate-N, total Kjeldahl nitrogen, sulfates, 

heterotrophic plate count, iron, turbidity, and manganese. 

Hydrologic Characterization 

Aquifer tests (pump, specific capacity, and/or slug tests) will be conducted on select monitoring 

wells only if groundwater contamination requiring remediation is identified. Aquifer tests are 

described in Section 4.9.4 of the Comprehensive RFI .Work Plan. 

4.3.5 Expansion of Investigation 

During soil-boring and monitoring-well completion, a soil sample may be collected if physical 

evidence of contamination (i.e., visual and olfactory observations and elevated organic vapor 

field screening readings) is observed below the first-encountered groundwater of any sampling 

location; otherwise, no soil samples will be collected for laboratory analysis from below the 

water level. If contamination is present, the investigation could expand vertically (with 

monitoring wells in the Cockfield Formation) and/or laterally to further delineate the nature and . 
extent of contamination. Measured contaminant concentrations, coupled with groundwater flow 

directions and characteristics, will be used to determine the locations of any additional soil 

borings and/or monitoring wells. The groundwater investigation will proceed until the nature 

and extent of contamination have been adequately defined and/or modeling results indicate that 

downgradient concentrations are below action levels at potential receptor sites. 

4.4 Analytical Requirements 

Soil, groundwater, sediment, and surface-water samples will be collected from SWMU 2 for 

laboratory analysis. Proposed sampling and analytical requirements for SWMU 2 are 
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summarized in Table 5. Soil and groundwater samples collected during the DPT investigation 

will be analyzed by a mobile onsite laboratory equipped with a GC at Level II-equivalent Data 

Quality Objectives (DQO). For those samples submitted for offsite laboratory analysis, 

Level III-equivalent DQO will be used for 95 % of the samples and Level IV-equivalent for the 

remaining 5 % . The methods for the analytical parameters given in Table 5 are detailed in 

Appendix F of the Comprehensive RF1 Work Plan. Field sampling personnel will determine 

which samples will be analyzed for Level IV. 

Field measurements at SWMU 2 will be conducted in accordance with Section 4.10.1 of the 

Comprehensive RN Work Plan. Field measurements will include pH, temperature, specific 

conductivity, dissolved oxygen, redox potential, and groundwater level for monitoring wells, and 

organic vapor for soil samples and boreholes. 

Table 5 
ProposedSamplingandAdyticdRquinments--2 

DPT 

Method -pkmtrinlTypc Number of Smtnpks mJis 
phy&].J . . . . . j ::, 1 .: 1.:: . . . . I:: 7pitooconc : 

..I. &$g .;: : :.:. :.j .“...:i :: : .I. 30 
: Gmmdwlfer :‘. j : : 

..:30: .:. 
vocs 

..:. WCS 

Manual Sampling (Gnb) Surface Water 2 FSA : . . . 
Hand Auger or Trowk ~&in&&g Creek) ‘. : t&-6’j FSA 

:,..,.. . . . . . . . . . .: 6 (18 - 24”) FSA 

Hand Auger surflce soiisedilDent 6 (0 - 6”) FSA 

soil l3orings :.: :Qoe” ;y:;..:j: ::~::,,,.: ;.I . . . . 
: : : :. ‘. ‘. .’ :,i:, j j :‘:’ ,, ,. .: ,,, : : :.i 

39.,: ::;.I” .., : .;,:, : 1.j & ., 

..,.; : . . . . 1 ..,. ‘.. DPS 
2...:.:: ,... .. ..: . . . . SJ- 

Monitoring wells 

Notes: 

Gruundwater 14 Shallow Alluvium FSA 
14 Deeper Alluvium FSA 
2 DPW 

FSA (Full Scan Analysis) = ‘n’H GRO/BTEX pnd DRO: VOCs; SVOCs; chlorinated pcsticidcs/PCBs. cqanophosphorus pesticides, chlorinated 
herbicides; Appendix IX metals; pnd total cyanide. 

DPS (Design Pammeters Soil) - Totpl phosphorus, nitrate-N, total Kjeldahl nitrugcn (TKN). hetetutrophic plate count, u)ml orgrnic carbon 
(TOC), cation-exchange capacity. 

ST (Shelby T&c) = Hydnulic conductivity, porosity, hulk density, particle sire. percent moisture, and specific gmvity. 

DPW @esign Pammeters Water) = fiveday biochemical oxygen demand (ROD,). chemical oxygen demand (COD), hardn+ toti suspended 
solids CrSS). total dissolved solids U’DS). alkalinity, total phosphotus, nitrate-N, TKN. hetcrotrophic plate count, turbidity, imn and -gane~. 
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4.5 Sample Management 

Sample management procedures will be performed in accordance with Section 4.12 and 5 .O of 

the Comprehensive RFI Work Plan. 

4.6 Sample Custody 

Sample custody will be maintained in accordance with Section 4.12.5 of the Comprehensive RFI 

Work Plan. 

4.7 Quality Assurance/Quality Control 

Quality Assurance/Quality Control procedures will be performed in accordance with Section 4.14 

of the Comprehensive RFI Work Plan. 

4.8 Decontamination Procedures 

Decontamination procedures will be performed in accordance with Section 4.11 of the 

Comprehensive RFI Work Plan. 

4.9 Investigation-Derived Waste 

Investigation-derived waste (IDW) will be handled in accordance with Section 4.13 of the 

Comprehensive REI Work Plan. - E/A&H is currently preparing a detailed Investigation-Derived 

Waste Management Plan for NAS Memphis. This plan, which will be submitted prior to the 

Assembly E field activities, provides additional guidance for handling IDW generated during the 

Assembly E RFI. 

5.0 POTENTIAL RECEPTORS 

The Assembly E SWMUs are located in the southernmost portion of NAS Memphis. All of the 

sites are drained by ditches or streams which are located in populated areas of the base; 

therefore, the potential exists for contact with contaminants conveyed in surface-water discharge 

in these features by base personnel. Off base, the potential exists for contact with surface water 
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and sediment by the general public due to unrestricted access to downstream portions of the 

drainage ways. According to base personnel, no fishing or swimming occurs in the Big Creek 

Drainage Canal, but children may play near this and other streams which receive discharge from 

on-base areas. Big Creek and its tributaries also provide a source of water from which animals 

drink or feed. 

The closest drinking water wells are two Southside production wells (PW-4 and PW-5), which 

are over a mile northwest and upgradient of SWMU 2. PW-4 is in the northwest comer of the 

Southside approximately 6,250 feet northwest of SWMU 2, and PW-5 is approximately 

5,300 feet northwest of SWMU 2 and 1,300 feet south of PW-4 (see Figure 1). Both production 

wells are screened in the Fort Pillow Aquifer (PW-4 is screened at a depth of 1,450 feet bls and 

PW-5 is screened at a depth of 1,435 feet bls), with the Cook Mountain Formation and the 

Flour Island Formation confining units above the screened intervals. The potential for ecological 

and human health effects will be analyzed in more detail and presented in the RFI report if 

contamination is found at SWMU 2. 

6.0 QUALlTY ASSURANCE PLAN 

The Quality Assurance Plan presented in Section 4.14 of the Comprehensive RFI Work Plan will 

be followed throughout the RPI at SWMU 2. 

7.0 DATA MANAGEMENT PLAN 

The Data Management Plan presented in Section 5.0 of the Comprehensive RFI Work Plan will 

be followed during the RFI at SWMU 2. 

8.0 HEALTH AND SAFETY PLAN . 

The site-specific Health and Safety Plan for SWMU 2 is included in Appendix C of this 

document. The Comprehensive Health and Safety Plan is included in Section 7 of the 

Comprehensive RFI Work Plan. 
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SURFACE GEOPHYSICAL SURVEYS AT NAVAL AIR STATION-MEMPHIS 

Surface geophysical surveys using electromagnetic methods were conducted by the USGS in 
May 1991 as part of the RCRA Facility Investigations (RFI) at three Solid Waste Management 
Units (SWMU) at the Naval Air Station-Memphis (NASM). The surveys were conducted at 
the Southside Landfill (SWMU #2), Cemetery Disposal Area (SWMU #8), and the Northside 
Landfill (SWMU #60) in an attempt to locate the boundaries of the SWMUs and any possible 
subsurface contaminant plumes. Plans for the surveys at the three SWMUs were briefly described 
in respective sections of the Draft Final RFI Work Plan for the NASM dated May 1990. 
Following is a general description of the equipment and methods used. 

- The electromagnetic surveys were conducted using a GEONTCS LIMITED Model EM-34-3L 
Terrain Conductivity Meter. This equipment measures the electrical conductivity of shallow 
earth materials. The equipment consists Of an alternating-current transmitter coil that produces 
a time-varying magnetic field (primary field). The magnetic field induces small eddying 
electrical currents in the earth. These currents then produce a secondary magnetic field, which 
together with the primary field. are intercepted by a receiver coil. Because the magnitude of the 
electromagnetic field is a function of hydrogeologic conditions, the magnitude of the secondary 
field is proportional to the terrain conductivity. Although most earth materials are poor electrical 
conductors, differences in saturated and unsaturated materials are readily detected. 

-- c 

- 

As described in the Draft RFI Work Plan, apparent-conductivity values were to be measured at 
the three SWMUs using a gridded approach. Swampy and (or) overgrown vegetative conditions 
encountered in the field at each of the sites prevented complete coverage of the sites using a 
gridded approach from being carried out in a timely manner. Therefore, most readings at the 
three SWMUs were taken along variably-spaced transects with stations separated by either 50 
or loo-feet intervals. The transects and stations were located by steel tape and compass. 
Measurements were made with the transmitter and receiver coils spaced at 10 and 20-meter 
intervals and with the stations positioned halfway between the transmitter and receiver. 

The effective depth of exploration of the equipment is dependent on both the coil spacing and the 
transmitter-receiver orientation, or dipole configuration. For the lo-meter spacing, the effective 
depth of exploration at a point halfway between the coils (the station) is about 7.5 meters for the 
horizontal-dipole configuration and about 15 meters for the vertical-dipole configuration. For the 
20-meter spacing, the depth of exploration at a station is about 15 meters for the horizontal-dipole 
and 30 meters for the vertical-dipole configurations. The equipment is most sensitive to near- 
surface geoelectric conditions in the horizontal-dipole configuration. 

The apparent-conductivity values from the field measurements were contoured for both the 
horizontal and vertical-dipole configurations to aid in identifying both high and low-conductivity 
anomalies at each of the three sites. Maps of the sites showing station locations, conductivity 
values, and contours are presented in the following pages along with tables of the field data and 
general summaries of the results for each SWMU. Although the boundaries of the sites are not 
readily apparent from the survey results because of incomplete site coverage, the results from 
two of the sites (SWMU #s 2 and 60) show conductivity anomalies within the reported boundaries 
of the sites. Results from SWMU #8 show no apparent anomalies and, thus, are inconclusive. 



SUMMARY OF EM-34 SURVEY AT SOUTHSIDE LANDFILL (SWMU #2), NASM 

Survey conducted May 20-23, 1991, using GEONICS LIMITED E?cl-34-3L Terrain Conductivity ,=d 
Meter 

10 and 20-meter horizontal dipole (O-7.5 and O-15 meter depths of exploration, respectively), and 
10 and 20-meter vertical dipole (O-15 and O-30 meter depths of exploration, respectively) meas- 
urements made at a total of 101 stations 

Measurements made along 2 east-west transects along southern boundary of landfill (down- 
gradient); a northerly transect along the eastern boundary of the landfill and ending about 1,000 

- feet north of northeast comer of landfill; at miscellaneous positions north, wesL and northwest 
(near shooting range) of landfill; and along 2 northerly transects that started at the southern 
edge of the landfill and proceeded northward approximately l/2 to 213 of the way across 
reported landfill area; readings made with equipment oriented along transects 

Readings plotted on 4 maps (10,20-meter horizontal dipole and 10,20-meter vertical dipole) and 
contoured (preliminary) to emphasize anomalies 

Conclusions: Essentially two areas where both high (relatively conductive) and low (relatively 
resistive) anomalies were identified, although a large part of the landfill area was not surveyed 
because dense vegetation and swampy conditions prevented a gridded survey; areas of landfill 
where anomalies were identified occur at locations approximately l/3 and 2/3 of the way across 
and along southern boundary of site and extend mainly northerly into landfill to points about 
l/2 to 2/3 distance of north-south extent of landfill 

t 
w 

See following pages for field notes and contour maps of the data 
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Appendix B 

Soil Gas Survey 

- 



SUMMARY OF SOIL-GAS SURVEY AT 
SOUTHSIDE LANDFILL (SWMU #2), NASM 

- s 

Survey conducted June 4-5, 1991, using Photovac Model lOS50 Portable Gas Chromatograph 
equipped with photo-ionization detector, and standard USGS soil-gas sampling equipment 

Total of 38 soil-gas samples collected and analyzed from 33 stations set up-primarily along west- 
em, southern, and eastern periphery of landfill, and from a few stations north of landfill near hous- 
ing complex; station locations adjusted somewhat from those proposed based on observations 
made in field during survey; most stations separated by distances of about 200 feet, although some 
samples collected from intermediate- and greater-distance stations; sampling locations and grid 
laid out by steel tape and compass 

QA/QC program conducted during survey consisting of analysis of: six equipment calibration 
standards, three each day at beginning, about mid-way, and end of two-day survey; 13 probe 
blanks at intermittently spaced intervals through survey; three duplicate samples spaced intermit- 
tently through survey; premixed uichloroethylene standards (only approximate concentrations 
known) for comparison with unidentified peaks on chromatograms for match of retention times 
only (no matches); and samples from assumed “background” locations north (upgradient) of the 
landfill (see next section) 

Conclusions: Relatively low-level “hits” (sums of volt-seconds for peaks of unidentified com- 
pounds ranging from 0.3 to about 12.5) for most stations but, in most cases, compounds not iden- 
tified (or quantified); relatively higher volt-second values at stations along central part of southern 
(downgradient) edge of landfill, at one location within landfill boundary near southwest comer, at 
two locations southwest and southeast of shooting range, and at four presumed “background” 
locations north of landfill near NASM housing complex (although relatively large “hits” of uni- 
dentified compounds observed in samples from two of these stations, majority of sums of volt- 
second readings were associated with relatively late retention time peaks that were not typical of 
those for peaks at stations around the landfill); benzene tentatively identified in very low (esti- 
mated) concentrations in soil gas from three locations at northeast comer of landfill, however, 
concentrations not quantified because of uncertainty of true concentration of benzene and other 
components in calibration standard mix (.where tentatively identified, volt-second values for ben- 
zene peaks on chromatograms (reported in ppm, but not accurate for reason stated above) were 
estimated by comparison with size and corresponding volt-second values of unidentified peaks so 
that values for benzene could be included in sum of volt-seconds for a given sample); problems 
during survey associated with increasing ambient air temperature throughout both days that sur- 
vey was conducted which caused minor shifts (decreases) in retention times of compounds during 
calibration-standard analysis (and presumably in retention times of peaks for unidentified com- 
pounds during regular soil-gas analyses) because of lack of an isothermal oven in GC; also, small 
peaks associated with unidentified compounds present on chromatograms for probe blanks, but in 
very low concentrations relative to soil-gas samples (where retention times were similar), or at 
retention times unassociated with unidentified peaks on chromatograms for soil-gas samples 

See following pages for field notes and maps of data 
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Revision 1: Septembei 20. 1995 

1.0 INTRODUCTION 

As part of the U.S. Navy Comprehensive Long Term Environmental Action Navy (CLEAN) 

program, the following Site Specific Health and Safety Plan (SSHSP) has been prepared for the 

RCRA Facility Investigation (RFI) at SWMU 2, Southside Landfill, at the Naval Air Station 

(NAS) Memphis, Millington, Tennessee. 
. 

This plan is to be used in conjunction with the approved NAS Memphis Comprehensive Health 

and Safety Plan (CHASP).. Copies of both this plan and the CHASP should be onsite during all 

field operations. The Navy project contract number with EnSafe/Allen & Hoshall (E/A&H) is 

N62467-89-D-03 18, CTO-106. 

Applicability 

See CHASP Section 7.0. 

Current Hazardous Waste Operators and Emergency Response (HAZWOPER) training 

certificates for E/A&H, E/A&H subcontractors, and United States Geological Survey (USGS) 

personnel anticipated to be conducting field work onsite, will be filed in the field trailer and 

available for review. Individuals whose certifications are not on file, or those who have a more 

recent certificate (have attended a refresher course), will provide the Onsite Supervisor with a 

copy of their certificate before being allowed to enter a work area. 

Current OSHA refresher training certificates will be available, in the field trailer, for all 

employees involved in field activities if their refresher course requirements come up for renewal 

before the project begins. All subcontractors, DOD oversight personnel, and any other site 

visitors must provide health and safety certification with appropriate refresher course 

documentation prior to site entry. 

1 



Assembly E - RFI Work Plan 
Naval Air Station Memphis 
Site-Specific Health and Safety Plan - SWBiU 2 
Revision I: September 20. 1995 

2.0 SITE CHARACTERIZATION 

2.1 Site Description 

The Southside Landfill (SWMU 2) is comprised of 42 acres in the southeast quadrant of 

NAS Memphis (Figure 1). The landfill is bounded on the east by Perimeter Road, woods, and 

off-base residential areas. South of the landfill lies the’ Big Creek Drainage Canal, which flows 

to the west. South of the canal lies the southern boundary of the base and undeveloped land. 

West of the landfill lies Seventh Avenue and the NAS Memphis South Gate. The NAS Memphis 

shooting range is near the northwest comer of the landfill. North of the landfill is a wooded lot 

and a residential neighborhood approximately 1,200 feet away. The landfill is relatively flat and 

receives surface drainage from the east and north, which discharges generally to the south and 

west into the Big Creek Drainage Canal. 

A 1990 Visual Site Inspection (VSI) by Navy and U.S. Geological Survey (USGS) personnel, 

identified healthy hardwood trees and dense undergrowth covering the landfill. An area 

approximately one-half acre in the western portion of the landfill contained several inches of 

standing water. The area of standing water was believed to have resulted from recent 

precipitation and not from an upward movement of groundwater. 

2.2 Work Areas 

See Section 7.1.1 of the CHASP for a description of the following work zones: 

0 Exclusion Zone (EZ), 
a Contaminant Reduction Zone (CRZ), and 
a Support Zone (SZ). 

For a description of field activities to be conducted at the site and within each work area see the 

Site Investigation Plan (SIP). 

2 
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2.3 Work Area Access 

Authorized personnel will be allowed access to work areas as long as they follow the 

requirements of this SSHSP and the CHASP. See also Work Area Access, Section 7.1.2 of the 

CHASP. 

2.4 Site Map and Work Zones 

The location of the site is shown in Figure 1, the vicinity map. A site map of SWMU 2 

showing proposed sample locations is shown in Figure 2. The EZ, CRZ, and SZ locations will 

be based on physical layout of the site, work task requirements, and current meteorological 

conditions. Figure 3 provides a typical example of how work zones will be established at a site. 

3.0 SITE ACTIVITIES 

Site activities will include soil sampling (via hand auger), soil borings, surface water and 

sediment sampling, and groundwater monitoring well installations. Subsequent activities will 

include well development, purging, and sampling as required. Field work is described in the 

Comprehensive RF1 Work Plan. 

All intrusive activities shall be performed outside the periphery of the landfill. If it 

becomes necessary to perform intrusive activities in the landfill, the provisions of this 

SSHSP shall be modified and approved by the Project Manager and Project Health and 

Safety Officer. 

4.0 CHEMICAL HAZARDS 

Previous sampling operations and site history show a potential for exposure to various chemical 

contaminants. Table 4-l lists exposure guidelines for potential site chemicals. 

5 
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Table 4-l 
Exposure Guidelines For Expected Site Chemical Hazards 

Odor” ACGIH NIOSH Action Flammable 
Chemical Threshold OSHA PEL”” TLV’” REL”’ Level@) R=uie (% 

Name @pm) @pm) @Pm) @pm) @Pm) by Volume) 

Toiwne 
“. &) ‘: : ; &j : : 50 :. :. ; : .. : i@() y -. 25 

: .: so STEL : 
1.3 to7.1% 

. . . . ,: ..: ,: :. ,:. :,:,.. ,. :’ : :: i ‘. 1,x-l !TqL :. 

Ethylbenzene 140 100 Id0 N.A. 50 1.0 to 6.7% 
125 STEL 125 STEL 

:.:.;i.. . . . . 
&&& ‘?’ ‘:. .i.. i4,cg: -, .r.: f o*os 1.3 to 7.1% 

,,:.t.: .-ssl%L 

~~“~~i~~~nfumpd.~:~.~~::~:‘~a(~~~~ ‘f::: ,I 

l-&mlim Cart. .. i ST%&. 

.: .:,:. :: .’ f Pot&al .I .., 
. . *cupaGo& 

: :’ ctiinogen 

Xylene Not Listed 100 100 100 50 1 .o to 7.0% 
150 STEL 150 STEL 150 STEL 

Lead N.A. 5opg/m3 0.15 mgfm’ 0.i n&m3 25 pi/m3 N.A. 

Chromium N.A. 1 mg/m’ 0.5 mg/m’ 0.5 mg/m3 0.25 N.A. 
mglm” 

C*pper .: . . . . : . ..I .’ N.A*. : : .. 1’ mg/m3 : ,.. 
i In& &Listed 0.5 N.A. 

(Dusts and : mg/d 
Mists) 

zinc N.A. Not Listed Not Listed Not Listed Not 
Listed 

N.A. 

Mineral Spirits 
” & 

Noi Listed Not Listed Not Listed 50 Not Listed 

Stoddard Solvent 1 100 100 350 mglm3 50 0.8 to 
10.1% 

Trichloroethylerie 50. 
.ZOOSTEL. 1OOSTEi’. .. 

..: 25’. ..I*.5 

: ; 
810 to 
10.5% 

Tetrachloro- 
ethylene 

25 25 
100 STEL 

Lowest 
Feasible 

Concentration 

12.5 N.A. 

1,2-Dichloro- 
ethylene 

1.1 -Dichloyo- Not Listed 1 5 Not Listed 0.5 7.3 to 16% 
ethylene 

Polychlorinated 
Biphenyis (PCBs) 

Not Listed ii.5 lughI 
Skin 

20 STEL 

0.5 rnglm3 0.001 mg[rnl WC05 N.A. 
Ski mg/m3 
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Notes: 

’ Odor Thresholds for Chemicals with Established Occupational Health Standards, American Industrial Hygiene Association, 
1989, Range of All Reference Values 

b 29 CFR 1910.1000, Table Z-l-A. Limits For Air Contaminants, as amended through 1115191. @‘EL = Permissible 
Exposure Limit) 

c 1990 - 1991 Threshold Limit Values for Chemical Substances and Physical Agents and Biological Exposure Indices, 
American Conference for Governmental Industrial Hygienist. (STEL = Short Term Exposure Limit) 

de NIOSH Pocket Guide to Chemical Hazards, June 1990. (REL = Recommended Exposure Limit) 

N.A. - Substance information not available, or substance unlisted. 
NIOSH - National Institnte of Occupational Safety and Health. 

Material Safety Data Sheets (MSDS) for these materials are included in Attachment A. 

5.0 OPERATIONS AND PHYSICAL HAZARDS 

Physical hazards typically encountered during environmental investigations will be present at this 

site. These hazards include heat-related illnesses, uneven terrain, slippery surfaces, waterborne 

operations, lifting, and use of heavy equipment. The Site Supervisor and Site Health and Safety 

Officer shall be aware of the potential for heat stress and other weather-related illnesses, and as 

necessary, implement appropriate work regimens to minimize the likelihood of field personnel 

becoming ill. 

Heavy equipment and drill rig operations will be conducted in accordance with the procedures 

outlined in the CHASP, Attachment B, Drilling Safety Guide. When conducting operations or 

survey work on foot, personnel will walk at all times. Running greatly increases the probability 

of slipping, tripping, and falling. If working in areas supporting habitat for poisonous snakes, 

personnel should wear protective chaps made of a heavy material designed to prevent snake bites 

to the legs. 

12 
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6.0 EMPLOYEE PROTECTION 
- Employee protection for this project includes standard safe work practices, NAS Memphis rules 

of conduct, personal protective equipment (PPE), personal decontamination procedures, and 

equipment for extreme weather conditions, work limitations, and exposure evaluation. 

6.1 Standard Safe Work Practices: 

0 Eating, drinking, chewing gum or tobacco, smoking, or any activity that increases the 

probability of hand-to-mouth transfer and ingestion of material is prohibited in any area 

designated as contaminated, unless authorized by the Site Health and Safety Officer. 

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. 

l Contact with contaminated or suspected contaminated surfaces should be avoided. 

Whenever possible, do not walk through puddles, leachate or discolored surfaces, or 

lean, sit, or place equipment on drums, containers, or on soil suspected of being 

contaminated. 

0 Medicine and alcohol can exacerbate the effects from exposure to toxic chemicals. 

Prescribed drugs should not be taken by personnel on cleanup or response operations 

where the potential for absorption, inhalation, or ingestion of toxic substances exists 

unless specifically approved by a qualified physician. Consumption of alcoholic 

beverages is prohibited. 

13 
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Due to the possible presence of overhead power lines, adequate side and overhead 

clearance should be maintained to ensure that the drill rig boom does not touch or pass 

close to any overhead lines. 

Due to the possible presence of underground utilities (including electric, natural gas, 

water, sewer, telephone, etc.), the activity and local utility representatives should be 

contacted and requested to identify all lines at the ground surface using characteristic 

spray paint or labeled stakes. A 3-yard buffer zone should be maintained during all 

subsurface investigations. 

Due to the flammable properties of the potential chemical hazards, all spark or ignition 

sources should be bonded and/or grounded or mitigated before soil boring advancement 

or other site activities begin. 

NAS Memphis General Rules of Conduct: 

Liquor, firearms, narcotics, tape recorders, and other contraband items are not permitted 

on the premises. 

Any violation of local, state, or federal laws, or conduct which is outside the generally 

accepted moral standards of the community is prohibited. 

Violation of the Espionage Act, willfully hindering or limiting production, or sabotage 

is not permitted. 

Willfully damaging or destroying property, or removing government records is 

forbidden. 

Misappropriation or unauthorized altering of any government records is forbidden. 

14 
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- f 

Securing government tools in a personal or contractors tool box is forbidden. 

Gambling in any form, selling tickets or articles, taking orders, soliciting subscriptions, 

taking up collections, etc., is forbidden. 

Doing personal work in government shop or office, using government property or 

material for unauthorized purposes, or using government telephones for unnecessary or 

unauthorized local or long distance telephone calls is forbidden. 

Compliance with posted signs and notices is required. 

Boisterousness and noisy or offensive work habits, abusive language, or any verbal, 

written, symbolic, or other communicative expression which tends to disrupt the work 

or morale of others is forbidden. 

Fighting or threatening bodily harm to another is forbidden. 

Defacing any government property is forbidden. 

Wearing shorts of any type and/or offensive logos, pictures, or phrases on clothing is 

forbidden. Shirts, shoes and pants or slacks, or coverall-type garments will be worn at 

all times on government property. 

All persons operating motor vehicles will obey all NAS Memphis traffic regulations. 

Selection of Personal Protective Equipment 

It is important that PPE be appropriate to protect against the potential or known hazards at each 

cleanup or investigation site. Protective equipment will be selected based on the types, 
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concentrations, and routes of personal exposure that may be encountered. In situations where 

the types of materials and possibilities of contact are unknown or the hazards are not clearly 

identifiable, a more subjective determination must be made of the PPE required, based on past 

experiences and sound safety practices. 

The Project Health and Safety Officer will determine the appropriate level of PPE prior to the 

initial site entry based on the best available information. PPE requirements are subject to change 

as site information is updated or changes. The decision to upgrade or downgrade levels of 

PPE shall be made by the Project Health and Safety Officer. 

Field activities which disturb soils will be initiated in modified Level D protection except when 

stated otherwise in the SSHSP or when site conditions (e.g., sampling results from previous 

studies) indicate that modified Level D is inappropriate. Modified Level D protection consists 

of a hard hat, appropriate chemical-resistant gloves (vinyl or nitrile), eye protection, and 

chemical-resistant, steel-toed and shank boots. Work coveralls (full length sleeves and pants) 

will be worn if free product or contaminants identified as skin irritants are encountered. This 

level of protection was selected because the concentrations of contaminants detected in previous 

the studies were low and free product was not detected. 

PPE upgrades to Level C will be initiated if airborne concentrations exceed 2 ppm above the 

background concentration in the breathing zone or if the concentration of any contaminant 

exceeds 50% of the OSHA Permissible Exposure Limit (PEL). See Table 6-l for the specific 

criteria for use and equipment for each level of protection. 
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Table 6-l 
Level Of Protection And Criteria 

Level of 
Protection Criteria for Use Equipment 

hv&A” ;- 
,. ] ti& i&o&er& aTe .*&&&y ] 

., ,,.. ...:. 
l F&&e pr&&&dema& fun fakepkcei self- 

‘. &n&o& to iife and health” (?DLH in the contained breathing apparaNs @CBA) or 
~~C$2U~~,-lA ‘PO++ $+de to Chhd po@&. pfessur+emand supplied. air respirator 

j : .. ,: .,,~:‘:~~~~:,~Qtjbt~‘guidts*~~:.-~:.’:..~.:.’.i:.:~..~;:.:.i I-‘,:,::i.:wirlteswpe.SCBh..‘:... ;....::y. :. 
.. I . :. : . . . 1. ~ :$q&=& &;i& atmasphereSdr tititiat .+: -‘: .,: I:.: .*‘. ” “Y. ‘... 

.y :: : : ., ; : 1 *. -:.:.:. : .: “.. nita& encapsuIa&& dhfzl++Xective gt snuatlons.txtstihai~~ak~i~.s~~.or.’ :. .+i: .....; . . . . ‘..‘.,....> 
Ctbqtwl-rtststant, inner an& otitfx +x-s 

: 

j : i?jig~t .~~ib+bed iti& ihe boai fimitii i ., Steel*-and-shank chekal resistant boots 
:. && &&&$, C&&i s$&&j ,&&&a .& . ., 

obtajn &&et&&@ hazardous to skin, dyes, 
.t @&j k! .&l&r &it. 

” .. : .*. .Two-&ay radios w&n’ inside suit 
: ;ol; rii++i$ *ml&&es. : 

. P@ntial situati~~&clude~&shose where 
; ~ireri&, iong cotton underwear; disposable 

prbtitive suit, globes and boots, worn over 
immersioi may &cut; *@ors may be fully encapsulating suit 
generated, or spiashini may occur through site 
activities. : ,,:: i. 1,. : . . 

l Where atmoq&res aie o&e; defci&t with 
the &ndiiions above 

l When the type(s) and or potential 
concentration of toxic substances are not 

. . :.. lplowq .’ ., j ,. : .: . . .: 

Level B l When work areas contain less than 19.5% l Chemical resistant clothes, long sleeves, 
oxygen hooded, one or two pieces 

9 When vinyl chloride is detected in the l Full-faced positive-pressure demand supplied 
breathing zone air breathing apparatus or airline system with a 

30-minute escape bottle 
l Hard hat 
l Inner gloves and chemical resistant gloves 
. Steel-toe-and-shank boots 
l Coveralls and disposable outer boots 

Level C * Che&a~ r&&ant &I& long sleeves. hood 
optional, one oi two pieces .. 

‘. l Full-face piece, air .purifying re&iiaior 
equipped With cartridges suitable for the hazard 

:. 
l Hard hat 
. Inner gloY’es and chemicii m&ant gloves 
l Steet-toe-and-shanJc boots. 
l Coveratls and disposable outer boots 

Level D l When level B or C is not indicated 
l When airborne particles do not warrant 

respiratory protection 
l When work areas contain at least 19.5% 

oxygen 

. 

Inner gloves and chemical-resistant gloves 
needed to handle soil or water samples 
Steel-toe-and-shank boots 
Hard hat (ANSI 2891-1969 standard) 
Eye protection (ANSI 287.1-1968) standard 
Sunscreen (SPF 15 or greater) 
Coveralls and disposable outer boots 
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Level A protection will be selected when the highest available level of respiratory, skin, and eye protection is needed. Level A 
protection will be required in Area A of the exclusion zone. 

Contraindications for use of Level A: 
l Environmental measures contiguous to the site indicate that air contaminants do not represent a serious dermal hazard. 
l Reliable, accurate historical data do not indicate the presence of severe dermal hazards. 
0. Open, unconfined areas. 
l Minimal probability of vapors or liquids (splash hazards) present which could affect or be absorbed through the skin. 
l Total vapor readings indicate 500 ppm to 1.000 ppm. 

Level B protection will be selected when the highest level of respiratory protection is needed, but cutaneous exposure to the 
small unprotected areas of the body, (neck and back of head) is unlikely, or where concentrations are not known to be within 
acceptable standards. Additionally, the permissible liiit for exposure to mixtures of all site gases will be checked using the 
requirements of 1910.1000(d)(2)(i) to ensure that PEL is not exceeded. If the value calculated using this method exceeds 1.0, 
Level B PPE is required. 

Level C protection will be selected when the types and concentrations of inseparable material are known, or reasonably assumed 
to be no greater than the protection factors associated with air-purifying respirators, and exposure to the unprotected areas of 
the body is unlikely to cause harm. Dust concentrations require Level C PPE, where the respirable fractions exceed the PEL 
of 5 mg/m3 or the total concentrations exceed the PEL of 15 mglm3. 

Level D protection will be chosen when measurements of atmospheric concentrations are at background levels and work 
functions preclude splashes, immersion, or the potential for unexpected inhalation or contact with hazardous levels of any 
chemicals. 

6.4 Air Monitoring 

Previous site investigations indicate that workers may potentially be exposed to low 

concentrations of chemicals including VOCs, halogenated compounds, and combustible 

gases/vapors.. Based on site history and existing sampling data, “worst case” contaminated areas 

will be identified before field activities begin. 

Air monitoring using a photoionization detector (PID) and/or other appropriate sampling 

equipment will be conducted prior to beginning field activities at a new EZ and during 

ground-disturbing activities. The PID will be field calibrated to measure VOCs relative to a 

100 ppm isobutylene standard. If VOCs are detected downhole, calorimetric detector tubes 

and/or other sampling media may be used to determine the identification and approximate 

concentration of these compounds. 
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A combustible gas indicator (CGI) will be used during all soil borings and well installations. 

The CGI will be field calibrated to measure flammable gases relative to a 23% lower explosive 

limit (LEL) methane standard. Downhole CGI readings will be collected continuously during 

all soil disturbing operations. Field activities will immediately cease if downhole readings 

exceed 10% LEL. If CGI readings do not subside, a careful investigation and mapping of the 

area will be made. Operations may not proceed until readings are below 10% LEL. The area 

will be immediately evacuated and the situation re-evaluated to determine how to proceed. 

If breathing zone levels exceed 2 ppm above background or site conditions indicate that 

additional health and safety precautions are needed, field activities in the area shall stop. Field 

staff shall notify the Site Supervisor of the situation and he/she shall contact both the 

Project Manager and the Project Health and Safety Officer. The Project Health and 

Safety Officer will be responsible for reassessing the hazards and prescribing revised health and 

safety requirements as necessary, including upgraded PPE requirements, revised work schedules, 

and revised decontamination procedures. (Typically, PPE will be upgraded to Level C assuming 

that cartridge respirators are appropriate, otherwise Level B.) See Table 6-l for specific criteria 

for each protection level. Work shall not proceed until breathing zone levels return to 

background levels and it is reasonably anticipated that breathing zone samples will stay 

approximately at background levels, or the chemical constituent(s) are identified and appropriate 

PPE is donned. 

Field monitoring values will be recorded in a field logbook and copies must be posted for field 

personnel review. 

On a daily basis, PIDs, CGIs, and other monitoring equipment shall be calibrated or their proper 

function verified before being used. Throughout the day this equipment shall be periodically 

checked to ensure that it is working properly. A final calibration shall be conducted at the end 

of the work day, at which time each instrument will be checked to ensure that it is free from 
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surface contamination. Field staff shall note in their field notebooks that they conducted these 

calibrations and checks and note whether the equipment was or was not functioning properly. 

When equipment is not functioning properly it should be brought to the attention of the 

Site Supervisor or Site Health and Safety Officer who will arrange for repairs and/or ’ 

replacement of that equipment as needed. 

6.5 Procedures and Equipment for Extreme Hot or Cold Weather Conditions 

See CHASP Section 7.5.5. 

Severe Weather Conditions 

All field work shall immediately cease at the first sign of thunder or lightning. Field personnel 

shall perform emergency personal and equipment decontamination (see Section 6.6) and seek 

immediate shelter. 

6.6 Personal Decontamination 

A CRZ will be established immediate to each sampling/boring site and will include a station for 

decontaminating equipment and personnel. The CR2 will be covered with sheets of 6-mil 

polyethylene (typically an area 20 feet x 20 feet is sufficient) with specific stations that will 

accommodate the removal and disposal of the protective clothing, boot covers, gloves, and 

respiratory protection if required. 

As a general rule, equipment will be decontaminated using a soap and clean water wash solution. 

Equipment decontamination will be completed by personnel in Level D PPE. In the event of 

inclement weather (e . g . , lightning) or an emergency requiring immediate evacuation, all 

contaminated equipment will be wrapped and taped in 6-mil polyethylene sheeting and tagged 

as “contaminated” for later decontamination, 
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Personnel working in the CRZ will be in one Level of PPE lower than personnel in the EZ. For 

example, if personnel in the EZ are in Level B, decontamination workers will be in Level C. 

6.6.1 Personal Decontamination Procedures 

‘Ihe decontamination procedures, based on modified Level D protection, will consist of the 

following: 

l Brush heavily soiled boots and rinse outer gloves and boots with soap and water. 

0 Remove outer gloves and deposit them in a labeled plastic-lined container. 

a Remove outer chemical protective clothing. 

a Wash and rinse inner gloves. 

l Wash hard hats and eye protection thoroughly at the end of each work day with a soap 

and water solution. 

a Dispose of gloves and other disposable clothing in sealable bags and place them in a 

labeled %-gallon drum for disposal. 

0 Field personnel are instructed to shower as soon as possible after leaving the site. 
i 

-- 

Decontamination procedures will be conducted at the lunch break and at the end of each work 

day. If higher levels of PPE are needed, adjustments will be made to these procedures, and an 

amendment will be made to this SSHSP. 
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All wastes (soil and water) generated during personal decontamination will be collected in 

%-gallon drums. The drums will be labeled by USGS personnel for final disposal by the Navy. 

6.6.2 Closure of the Personal Decontamination Station 

All disposable clothing and plastic sheeting used during site activities will be double-bagged and 

disposed of in a labeled refuse container. Decontamination and rinse solutions will be placed 

in a labeled 55-gallon drum for later analysis and disposal. All washtubs, pails, buckets, etc. 

will be washed, rinsed, and dried at the end of each workday. 

6.7 Work Limitations 

All site activities will be conducted during daylight hours only. All personnel scheduled for 

these activities will have completed initial health and safety training and actual field training as 

specified in 29 CFR 1910.120(e). All supervisors must complete an additional 8 hours of 

training in site management. All personnel must complete an 8-hour refresher training course 

on an annual basis in order to continue working at the site. 

6.8 Exposure Evaluation 

All personnel scheduled for site activities will have had a baseline physical examination and have 

been declared fit for duty. The physical exam includes a stressing exam of the neurologic, 

cardiopulmonary, musculoskeletal and dermatological systems, pulmonary function testing, 

multi-chemistry panel and urinalysis, An exposure history form will be completed for each 

worker participating in site activities. An examination and updated occupational history will be 

repeated on an annual basis and upon termination of employment as required by 29 CFR 

1910.120(f). The content of the annual or termination examination will be the same as the 

baseline physical. A qualified physician will review the results of the annual examination and 

exposure data and request further tests or issue medical clearances as appropriate. 
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- 
After any job-related injury or illness, there will be a medical examination to determine fitness 

for duty or any job restrictions. The Site Health and Safety Officer will review the results with 

the examining physician before releasing the employee for work. A similar examination will 

be performed if an employee has missed at least three days of work due to a non-job related 

injury or illness requiring medical attention. Medical records shall be maintained by the 

employer or the physician for at least 30 years following the termination of employment. 

7.0 MEDICAL MONITORING PROGRAM 

See CHASP Section 7.6. 

8.0 AUTHORIZED PERSONNEL 

Personnel anticipated to be onsite at various times during site activities include: 

Principal-In-Charge - Dr. James Speakman (E/A&H) 

Task Order Manager/Project Manager - Mr. Lawson Anderson (E/A&H) 

Project Health & Safety Officer - Mr. Doug Petty (E/A&H) 

Field Environmental Scientist - Mr. Robert Smith (E/A&H) 

Field Environmental Scientist - Ms. Alison Choate (E/A&H) 

Engineer-m-Charge - Mr. Mark Taylor (SOUTHDIV) 

USGS Personnel - Mr. William Parks, Mr. Jack Carmichael, Mr. James Kingsbury 

Naval Air Station Memphis, Tennessee Site Contact - Ms. Tonya Barker 

8.1 Responsibilities of Site Supervisor 

The Site Supervisor will direct the site operations and, relative to health and safety, is 

responsible for assuring that: 
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l Field staff follow the CHASP, SSHSP, and other safety and health standard operating 

procedures (SOPS). Personnel who do not comply are retrained and/or instructed to 

leave the site and not allowed to return. 

l Field staff have current HAZWOPER training. 

l Field staff know who the Site Health and Safety Officer is. 

l Field staff know the site specific safety and health concerns. 

l There is an adequate onsite supply of health and safety equipment. 

l Field staff participate in the E/A&H Medical surveillance program (or in the case of the 

USGS or subcontractors, an equivalent program). 

l Field staff attend safety and health ‘kick-off” orientation and other site safety briefings. 

The Site Supervisor is also responsible for assuring that field staff who may be exposed to 

unique or special hazards have the training or experience necessary to safely conduct their work. 

8.2 Responsibilities of Site Health and Safety Officer 

The responsibilities of the Site Health and Safety Officer include: 

l Providing the Site Supervisor technical input on site health and safety issues. 

l Observing field personnel and reporting to the Site Supervisor on the effectiveness of the 

CHASP and SSHSP and whether field staff are using proper work practices and 

decontamination procedures. 
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l Reporting significant safety violations to the Project Manager and/or Project Health and 

Safety Officer. 

l Conducting safety briefings during field activities. 

l Assuring that copies of the CHASP and SSHSP are maintained onsite during all field 

activities. 

l Maintaining a file of HAZWOPER training certificates and appropriate refresher training 

certificates for onsite personnel. 

The Site Health and Safety Officer will have the following qualifications: (1) 40 hours OSHA 

training or equivalent experience, (2) 24 hours of supervisory training or equivalent experience, 

(3) knowledge of the health and safety concerns for the specific work tasks being conducted, and 

(4) shall be trained to use the air monitoring equipment; be able interpret the data collected with 

the instruments; be familiar with symptoms of chemical exposure, heat stress and cold exposure, 

and know the location and proper use of onsite safety equipment. He will also be familiar with 

the CHASP and SSHSP. 

The position of Site Health and Safety Officer may rotate. Often, particularly on small projects, 

this function is not a full time responsibility, rather a member of the field team is selected to 

serve as the Site Health and Safety Officer. Then when that task is completed and/or field staff 

change, the Site Health and Safety Officer may change as well. 

The following criteria outline when the Site Health and Safety Officer will be replaced: 

(1) termination of employment, (2) end of work task, (3) end of shift, (4) sickness, (5) injury, 

or (6) death. It should be noted that under site work schedules only one shift will be working. 

As a result, the Site Health and Safety Officer will be responsible for the day shift. If 

25 



Assembly E - RFI Work Plan 
Naval Air Station Memphis 
Site-Specific Health and Safety Plan - SWMU 2 
ReGsion 1: September 20, 1995 

circumstances arise that require work during other periods, an alternate Site Health and Safety 

Officer will be designated. 

8.3 Responsibilities of Onsite Field Staff 

The health and safety responsibilities of field staff include: 

Being familiar with and complying with the CHASP and SSHSP. 

Attending site health and safety briefings and being aware of anticipated chemical, 

physical, and biological hazards and what to do when these hazards are encountered. 

Being properly trained on PPE to be used, safety work practices, decontamination 

procedures to be followed, and emergency procedures and communications. 

Using required PPE including respiratory protective. 

Having up-to-date HAZWOPER training and providing the Site Supervisor with 

documentation that their training is current. 

Being an up-to-date participant in an acceptable medical surveillance program. 

Being fit-tested and physically capable of using a respirator if using a respirator may be 

a requirement. Should the use of respiratory protection be required, field workers shall 

not have facial hair which intrudes into the sealing surface of the respirator. 

Using the buddy system when wearing respiratory protective equipment. When working 

in Level C or higher, a third person shall be at the work area. This person shall be 

suitably equipped to provide logistical and safety support to the entry team. 
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In addition, field staff should always be alert and use their senses (sight, smell, etc.) to identify 

and react to potentially dangerous situations. When working in the EZ, visual contact should 

be maintained between personnel; field personnel should be close enough to assist each other 

during an emergency. Procedures for leaving a contaminated area must be planned and 

implemented before going onsite in accordance with the CHASP and SSHSP. 

The number of personnel and equipment in the contaminated area should be kept to a minimum, 

consistent with effective site operations. All visitors to the job site must comply with the 

CHASP and SSHSP procedures. PPE may be modified for visitors depending on the situation. 

Modifications must be approved by the Project Health and Safety Officer. 

9.0 EMERGENCY INFORMATION 

All hazardous waste site activities present a potential risk to onsite personnel. During routine 

operations risk is minimized by establishing good work practices, staying alert, and using proper 

PPE. Unpredictable events such as physical injury, chemical exposure, or fire may occur and 

must be anticipated. 

If any situation or unplanned occurrence requires outside or support service, Tonya Barker, 

NAS Memphis Site Contact, will be informed and the appropriate contact from the following 

list will be made: 

Contact Agency or Organization Telephone 

Tonya Barker NAS Memphis (901) 873-5461/5462 

Mark Taylor SOUTHDIV EIC (803) 743-0573 

Law Enforcement NAS Memphis Base Security 9-911 

Fire Department NAS Memphis 9-911 
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Ambulance Service Naval Hospital, Millington (901) 873-5801/5802 
Navy Road or 9-911 

Hospital Methodist North Hospital 
3960 Covington Pike 

(901) 372-5211 
or 9-911 

Southern Poison 
Control Center 

- (901) 528-6048 

Lawson Anderson EnSafe/Allen & Hoshall (901) 372-7962 

Doug Petty EnSafe/Allen & Hoshall (901) 372-7962 

Mark Taylor, SOUTHDIV Engineer-in-Charge (EIC) will be contacted after appropriate 

emergency measures have been initiated onsite. 

9.1 Site Resources 

Cellular telephones may be used for emergency use and communication/coordination with 

NAS Memphis. First aid and eye wash equipment will be available at the work area. 

9.2 Emergency Procedures 

Conditions which may constitute an emergency include any member of the field crew being 

involved in an accident or experiencing any adverse effects or symptoms of exposure while 

onsite or if a condition is discovered that suggests the existence of a situation more hazardous 

than anticipated. 

The following emergency procedures should be followed: 

l Site work area entrance and exit routes will be planned and emergency escape routes 

delineated by the Site Health and Safety Officer. Copies of the emergency contacts and . 
routes will be posted onsite. 
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If any member of the field team experiences any effects or symptoms of exposure while 

on the scene, the entire field crew will immediately stop work and act according to the 

instructions provided by the Site Health and Safety Officer. 

For applicable site activities, wind indicators visible to all onsite personnel will be 

provided by the Site Health and Safety Officer to indicate possible routes for upwind 

escape. 

The discovery of any conditions that would suggest the existence of a situation more 

hazardous than anticipated will result in the suspension of work until the Site Health and 

Safety Officer has evaluated the situation and provided the appropriate instructions to the 

field team. 

If an accident occurs, the Field Project Manager is to complete an Accident Report Form 

(See Attachment C) for submittal to the managing principal-in-charge of the project. 

If a member of the field crew suffers a personal injury, the Site Health and Safety Officer 

will call (901) 372-5211 or 9-911 (serious injury) to alert appropriate emergency response 

agencies or administer onsite first aid (minor injury) as the situation dictates. An 

Accident Report Form will be completed for any such incident. 

If a member of the field crew suffers chemical exposure, the affected areas should be 

flushed immediately with copious amounts of clean water, and if the situation dictates, 

the Site Health and Safety Officer should alert appropriate emergency response agencies, 

or personally ensure that the exposed individual is transported to the nearest medical 

treatment facility for prompt treatment. (See Attachment D for directions to the 

emergency medical facility.) An Accident Report Form will be completed for any such 

incident. 
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Additional information on appropriate chemical exposure treatment methods will be provided 

through Material Safety Data Sheets in Attachment A. 

10.0 FORMS 

The following forms will be used to implement this Health and Safety Plan: 

l Plan Acceptance Form 
l Plan Feedback Form 

l Exposure History Form 
l Accident Report Form 

The Plan Acceptance Form will be filled out by all employees working on the site before site 

activities begin. The Plan Feedback Form will be filled out by the Site Safety Officer and any 

other. onsite employee who wishes to fill one out. The Exposure History Form will be 

completed by both the Field Project Manager and the individual(s) for whom the form is 

intended. Examples of each form are provided in Attachment C of this plan. 

All completed forms must be returned to the Task Order Manager at EnSafe/Allen & Hoshall, 

Memphis, Tennessee. 
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CHEMTOX DATA 
:::I 1985-1994 by Resource Consultants, Inc. All rights reserved. 

/- ------------ _--_--_-----______ IDENTIFIERS __________________________________ 

CHEMTOX RECORD 59 LAST UPDATE OF THIS RECORD: 06/03/93 
NAME: BENZENE 
SYNONYMS : BENZOL; COAL TAR NAPHTHA; CYCLOHEXATRIENE; PHENYL HYDRIDE; 

PHENE; COAL NAPHTHA; PYROBENZOL 
CAS: 71-43-2 RTECS: cY1400000 
FORMULA: C6H6 MOL WT: 78.11 
WLN: RH 
CHEMICAL CLASS:Aromatic hydrocarbon 

See other identifiers listed below under Regulations. 

------ ___--------- ----- ---m---e- PROPERTIES ___________-_______________________ 

PHYSICAL DESCRIPTION: colorless to pale yellow watery liquid with a 

BOILING POINT: 
MELTING POINT: 
FLASH POINT: 
AUTO IGNITION: 
CRITICAL TEMP: 
CRITICAL PRESS: 
HEAT OF VAP: 

'AT OF COMB: 
r‘- .POR PRESSURE: 

UEL: 
LEL: 
IONIZATION POTENTIAL 
VAPOR DENSITY: 
EVAPORATION RATE: 
SPECIFIC GRAVITY: 
DENSITY: 
WATER SOLUBILITY: 
INCOMPATIBILITIES: 

gasoline-like odor 
353.15 K 80 C 176 F 
278.71 K 5.5 c 42 F 

262 K -11.15 c 11.9 F 
864.8 K 591.6 C 1588.6 F 
562.1 K 288.95 C 552.11 F 

4.89 kN/M2 48.2 atm 708 psia 
169 Btu/lb 93.85 Cal/g 3.927x E5 J/kg 

-17460 Btu/lb -9707 Cal/g -406x E5 J/kg 

(eV) : 

REACTIVITY WITH WATER: 
REACTIVITY WITH COMMON MATERIALS: 

STABILITY DURING TRANSPORT:' 
NEUTRALIZING AGENTS: 
POLYMERIZATION POSSIBILITIES: 

TOXIC FIRE GASES: 

75 mm @ 20 C 
7.1 % 
1.3 % 
9.25 
2.77 (air=11 
3.50(n-BUTYL ACETATE=l) 
0.86-0.88 20 c 
0.8794 @ 20.C 
0.06% 
strong ox,chlorine,bromine with iron 

No data on water reactivity 
OXIDIZING MATERIALS(Br2, F2, CL2, Cr03, 
NaC104, 02, 031, PERCHLORATES (A1C13 
+NaClO4), (H2S04 & PERMANGANATES), 
K202 Source(AgC104 & ACETIC ACID), Na202 

: SAX 
No Data 
No data 
No data 

VAPOR IS HEAVIER THAN AIR AND MAY 
TRAVEL CONSIDERABLE DISTANCE TO SOURCE 
OF IGNITION AND FLASH BACK. 

Page 1 



ODOR DETECTED AT (ppm): 4.68 ppm 
ODOR DESCRIPTION: odor; characteristic odor SOUrCe:CHRIS 
'00 % ODOR DETECTION: No data 

____--_--_---------------------- REGULATIONS -------------------------------~ 

DOT hazard class: 3 FLAMMABLE LIQUID 
DOT guide: 27 
Identification number: UN1114 
DOT shipping name: Benzene 
(after shipping description): 
Packing group: II 
Label(s) required: FLAMMABLE LIQUID 
Special provisions: T8 
Packaging exceptions: 173.150 
Non bulk packaging: 173.202 
Bulk packaging: 173.242 
Quantity limitations- 
Passenger air/rail: 5L 
Cargo aircraft only: 60 L 
Vessel stowage: B 
Other stowage provisions:40 

STCC NUMBER: 4908110 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER ACT Sect.311:Yes 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL) : 0.005 mg/L (01/09/89) 
Maximum Contaminant Level Goals (MCLG): 0 mg/L (01/09/89) 

CAA '90 Listed and CAA '77 Sect 109 CLEAN AIR ACT: 
EPA WASTE NUMBER: 
CERCLA REF: 
RQ DESIGNATION: 
SARA TPQ VALUE: 
SARA Sect. 312 

categories: 

U019,D018,DOOl 
Y 
A 10 pounds (4.54 kg) CERCLA 
Not listed 

LISTED IN SARA Sect 313: 

Acute toxicity: Irritant. 
Acute toxicity: adverse effect to target organs. 
Chronic toxicity: carcinogen 
Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 
Fire hazard: flammable. 

Yes 
de minimus CONCENTRATION: 0.1 percent 

=klld 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: 
Mailability: 

Not given 
Nonmailable 

Max per parcel: 0 
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NFPA CODES: 
HEALTH HAZARD (BLUE) : (2) Hazardous to health. Area may be entered with 

-f- 
self-contained breathing apparatus. 

FLAMMABILITY (RED) : (3) This material can be ignited under almost all 
temperature conditions. 

REACTIVITY (YELLOW) : (0) Stable even under fire conditions. 
SPECIAL : Unspecified 

___-me__------ SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 1992-1993" 
ATSDR Toxicology Profile available (NTIS** PB/89/209464/AS) 
BENZENE [71-43-21 
California OSHA Carcinogens List. 
California Assembly Bill 1803 Well Monitoring Chemicals. 
California Assembly Bill 2588 Air Toxics "Hot Spots" Chemicals. 
California Assembly Bill 1807 Toxic Air Contaminants. 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, vol 122. 
Clean Air Act Section 111 List. 
Clean Air Act Section 112 Hazardous Air Pollutants List. 
Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 307 Priority Pollutants 
Clean Water Act Section 311 Hazardous Chemicals List. 
DOT Hazardous Materials Table. 49 CFR 172.101 
DOT Marine Pollutant. Proposed list. 57 FR 3854, Jan 31, 1992 
EPA Carcinogen Assessment Group List 
EPA List of VOC chemicals from 40 CFR 60.489 

'A TSCA Chemical Inventory List 1986 
H- A TSCA Chemical Inventory List 1989 

EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
Massachusetts Substance List. 
National Toxicology Program (NTP) list of human carcinogens 
New Jersey Right To Know Substance List. (December 1987) 
New Jersey Right to Know Substance List. Listed as a carcinogen. 
New Jersey Right to Know Substance List. Listed as a mutagen. 
OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
OSHA Process Safety Rule chemical with a TQ. Effective May 26, 1992 
OSHA Specifically regulated substance. See 29 CFR 1910.1028 
Pennsylvania Hazardous Substance L,ist 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX to 40 cFR 264 
RCRA Hazardous Waste 
RCRA Toxicity Characteristics (TC) list dated March 29, 1990 
SARA Section 313 Toxic Chemicals List 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50968 (December 11, 1989) 
Suspected carcinogen (ACGIH). "Threshold Limit Values for 1992-1993l' 
Washington State Discarded Chemical Products List, November 17, 1989 
Wisconsin Air Toxics Control Regulation NR-445 (December 1988) 

____-_---_-~_--_~----~---~~~-- TOXICITY DATA __________________________________ 
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SHORT TERM TOXICITY: INHALATION: benzene may produce both nerve and blood 
effects. irritation of the nose, throat and lungs may 
occur (3,000 ppm may be tolerated for only 30 to 60 4 
minutes). lung congestion may occur. nerve effects 
may include an exaggerated feeling of well-being, 
excitement, headache, 
at high levels, 

dizziness and slurred speech. 
slowed breathing and death may result. 

death has occurred at 20,000 ppm for 5 to 10 minutes, 
or 7,500 ppm for 30 minutes. SKIN: irritation may 
occur, with redness and blistering if not promptly 
removed. benzene is poorly absorbed. whole body 
exposure for 30 minutes has been reported with no 
health effects. Eyes: may cause severe irritation. 
INGESTION: may cause irritation of mouth, throat and 
stomach. symptoms are similar to those listed under 
inhalation. one tablespoon may cause collapse, 
bronchitis, pneumonia and death.(NYDH) 

LONG TERM TOXICITY: may cause loss of appetite, nausea, weight loss, 
fatigue, muscle weakness, headache, dizziness, 
nervousness and irritability. mild anemia has been 
reported from exposures of 25 ppm for several years 
and 100 ppm for 3 months. at levels between 100 and 
200 ppm for periods of 6 months, or more, severe 
irreversible blood changes and damage to liver and 
heart may occur. temporary partial paralysis has been 
reported.(WDH) 

TARGET ORGANS: blood, CNS, skin, bone marrow, eyes, resp sys 

SYMPTOMS: 

CONC IDLH: 

Dizziness, excitation, pallor, followed by flushing, 
weakness, headache, breathlessness, chest 
constriction. Coma and possible death. Source: CHRIS 

3000ppm 

NIOSH REL: Potential occupational carcinogen 0.1 ppm Time 
weighted averages for 8-hour exposure 0.32 mg/M3 Time 
weighted averages for 8-hour exposure 1 ppm Ceiling 
exposures which shall at no time be exceeded 3.2 mg/M3 
Ceiling exposures which shall at no time be exceeded 

ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

TLV = 1Oppm Suspected human carcinogen (A2) 
Suspected human carcinogen (A21 

Final Rule Limits: 
TWA = 1 ppm 
STEL = 5 ppm 
CONSULT 29CFR 1910.1028 

MAK INFORMATION: Danger of cutaneous absorption 
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Carcinogenic working material without MAK 
Capable of inducing malignant tumors as shown by 
experience with humans. 
Substances which has been demonstrated to cause 
genetic damage in mammalian (including human) germ 
cells without proof of transmission. 

CARCINOGEN?: 
REFERENCES: 

Y STATUS: See below 

HUMAN SUSPECTED IARC** 7,203,74 
HUMAN SUSPECTED IARC** 28,151,82 
ANIMAL SUSPECTED IARC** 28,151,82 
ANIMAL SUSPECTED IARC** 29,93,82 
HUMAN POSITIVE IARC** 29,93,82 
ANIMAL INDEFINITE IARC** 7,203,74 

CARCINOGEN LISTS: 
IARC: Carcinogen as defined by 

IARC as carcinogenic to humans, 
with sufficient epidemiological 
evidence. 

MAK: Capable of inducing malignant 
tumors as shown by experience in 
humans. 

NIOSH: Carcinogen defined by NIOSH 
with no further categorization. 

NTP: Carcinogen defined by NTP as 
known to be carcinogenic, with 
evidence from human studies. 

ACGIH: Carcinogen defined by ACGIH 
TLV Committee as a confirmed human 
carcinogen, recognized to have 
carcinogenic or cocarcinogenic 
potential. 

OSHA: Cancer hazard 

HUMAN TOXICITY DAT,A: (Source: NIOSH RTECS) 
* ihl-hmn LCLo:2 pph/5M TABIA2 3,231,33 

* orl-man LDLo:50 mg/kg YAKUD5 22,883,80 

* ihl-hmn LCLo:2000 ppm/5M YAKUD5 22,883,80 

ihl-man TCLo:150 ppm/lY-I BLUTA9 28,293,74 
BLOOD 

Other changes 
NUTRITIONAL AND GROSS METABOLIC 

Changes in: 
Body temperature increase 

ihl-hmn TCLo:lOO ppm INMEAF 17,199,48 
BEHAVIORAL 

Somnolence(genera1 depressed activity) 
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GASTROINTESTINAL 
Nausea or vomiting 

SKIN AND APPENDAGES 
Skin - after systemic exposure 

Dermatitis,other 

ihl-hmn LCLo:65 mg/m3/5Y ARGEAR 44,145,74 
BLOOD 

Other changes 

LD50 value: orl-rat LD50:930 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:930 mg/kg 
ihl-rat LC5O:lOOOO ppm/7H 
ipr-rat LD50:2890 ug/kg 
orl-mus LD50:4700 mg/kg 
ihl-mus LC50:9980 ppm 
ipr-mus LD50:340 mg/kg 
orl-dog LDLo:2 gm/kg 
ihl-dog LCLo:146000 mg/m3 
ihl-cat LCLo:170000 mg/m3 
ihl-rbt LCLo:45000 ppm/30M 
skn-rbt LD50:>9400 mg/kg 
ivn-rbt LDLo:88 mg/kg 
skn-gpg LD50:>9400 mg/kg 
iv-gpg LDLo:527 mg/kg 
scu-frg LDLo:1400 mg/kg 
ihl-mam LCLo:20000 ppm/SM 
ipr-mam LDLo:1500 mg/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive toxicity (1992 RTECS): 
This chemical is a mammalian reproductive toxin. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
ihl-rat TCLo:670 mg/m3/24H (15D pre/l-22D preg) HYSAAV 

33(1-3),327,68 
EFFECTS ON FERTILITY 

Female fertility index 

ihl-rat TCLo:56600 ug/m3/24H (l-22D preg) HYSAAV 
33(7-9),112,68 

EFFECTS ON NEWBORN 

ihl-rat TCLo:50 ppm/24H (7-14D preg) JHEMA2 24,363,80 
EFFECTS ON EMBRYO OR FETUS 

Extra embryonic features(e.g.,placenta,umbilical 
cord) 
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EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

ihl-rat TCLo:150 ppm/24H (7-14D preg) JHEMA2 24,363,80 
-EFFECTS ON FERTILITY 

Post-implantation mortality 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

orl-mus TDLo:9 gm/kg (6-15D preg) TJADAB 19,41A,79 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 

orl-mus TDLo:12 gm/kg (6-15D preg) TJADAB 19,41A,79 
EFFECTS ON FERTILITY 

Post-implantation mortality 

orl-mus TDLo:6500 mg/kg (8-12D preg) TCMUD8 6,361,86 
EFFECTS ON NEWBORN 

Growth statistics(e.g.,reduced weight gain) 

ihl-mus TCLo:500 ppm/7H (6-15D preg) AIHAAP 40,993,79 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

ihl-mus TCLo:500 mg/m3/12H (6-15D preg) ATSUDG 8,425,85 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

ihl-mus TCLo:5 ppm (6-15D preg) TXCYAC 42,171,86 
EFFECTS ON EMBRYO OR FETUS 

Cytological changestincluding somatic cell genetic 
material) 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Blood and lymphatic systems(including spleen and 

- marrow) 

ihl-mus TCLo:20 ppm/6H (6-15D preg) FAATDF 10,224,88 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Blood and lymphatic systems(including spleen and 
marrow) 

ipr-mus TDLo:5 mg/kg (1D male) TPKVAL 15,30,79 
EFFECTS ON FERTILITY 

Pre-implantation mortility 
EFFECTS ON EMBRYO OR FETUS 

Fetal death 

- 

ipr-mus TDLo:219 mg/kg (14D preg) EMMUEG 18,1,91 
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SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Blood and lymphatic systems(including spleen and 

marrow) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Hapatobilinary system 

scu-mus TDLo:llOO mg/kg (12D preg) TOXID9 1,125,81 
EFFECTS ON EMBRYO OR FETUS 

Other effects on embryo or fetus 

scu-mus TDLo:7030 mg/kg (12-13D preg) SEIJBO 15,47,75 
EFFECTS ON EMBRYO OR FETUS 

Extra embryonic features(e.g.,placenta,umbilical 
cord) 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

ivn-mus TDLo:13200 ug/kg (13-16D preg) ICHUDW 
4 (6),24,82 

EFFECTS ON EMBRYO OR FETUS 
Cytological changestincluding somatic cell genetic 

material) 

par-mus TDLo:4 gm/kg (12D preg) NEZAAQ 25,438,70 
EFFECTS ON NEWBORN 

Weaning or lactation index(#alive at weaning per # 
alive at day 4) 

ihl-rbt TCLo:l gm/m3/24H (7-20D preg) ATSUDG 8,425,85 blP 
EFFECTS ON FERTILITY 

Post-implantation mortality 
EFFECTS ON FERTILITY 

Abortion 
EFFECTS ON EMBRYO OR FETUS 

Fetal death 

California Prop 65: Carcinogen (02/27/87) 
No significant risk level 7. ugD (01/01/94) 

__-_------------------------- EPA’s IRIS DATA s-y ------------------------- 

Benzene; CASRN 71-43-2 (04/01/92) 

II. - CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name -- Benzene 
CASRN -- 71-43-2 
Last Revised -- 04/01/92 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant- 
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itative estimates of risk from oral exposure and from inhalation exposure. 
r::e classification reflects a weight-of-evidence judgment of the likelihood 

hat the agent is a human carcinogen. The quantitative risk estimates are 
.esented in three ways. The slope factor is the result of application of a 

low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in l,OOO,OOO. Background Document 2 
(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

II-A.- EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY - 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION 

Classification -- A; human carcinogen 

Basis -- Several studies of increased incidence of nonlymphocytic leukemia 
from occupational exposure, increased incidence of neoplasia in rats and mice 
exposed by inhalation and gavage, and some supporting data form the basis for 
this classification. 

JI.A.2. HUMAN CARCINOGENICITY DATA 
-. ( 

Aksoy et al. (1974) reported effects of benzene exposure among 28,500 
Turkish workers employed in the shoe industry. Mean duration of employment 
was 9.7 years (l-15 year range) and mean age was 34.2 years. Peak exposure 
was reported to be 210-650 ppm. Twenty-six cases of leukemia and a total of 
34 leukemias or preleukemias were observed, corresponding to an incidence of 
13/100,000 (by comparison to 6/100,000 for the general population). A follow- 
up paper (Aksoy, 1980) reported eight additional cases of leukemia as well as 
evidence suggestive of increases in other malignancies. 

In a retrospective cohort mortality study Infante et al. (1977a,b) 
examined leukemogenic effects of benzene exposure in 748 white males exposed 
while employed in the manufacturing of rubber products. Exposure occurred 
from 1940-1949, and vital statistics were obtained through 1975. A 
statistically significant increase (p less than or equal to 0.002) of 
leukemias was found by comparison to the general U.S. population. There was 
no evidence of solvent exposure other than benzene. Air concentrations were 
generally found to be below the recommended limits in effect during the study 
period. 

In a subsequent retrospective cohort mortality study Rinsky et al. (1981) 
observed seven deaths from leukemia among 748 workers exposed to benzene and 
followed for at least 24 years (17,020 person-years). This increased 
incidence was statistically significant; standard mortality ratio (SMR) was 



560. For the five leukemia deaths that occurred among wbrkers with more than 
5 years exposure, the SMR was 2100. Exposures (which ranged from lo-100 ppm 
R-hour TWA) were described as less than the recommended standards for the ti 

riod of 1941-1969. =&Ii+ 

In an updated version of the Rinsky et al. (1981) study, the authors 
followed the same cohort to 12/31/81 (Rinsky et al., 1987). An in his earlier 
study, cumulative exposure was derived from historic air-sampling data or 
interpolated estimates based on exisitng data. Standardized mortality rates 
ranged from 109 at cumulative benzene exposures under 40 ppm-years and 
increased montonically to 6637 (6 cases) at 400 ppm-years or more. The 
authors found significantly elevated risks of leukemia at cumulative exposures 
less than the equivalent current standard for occupational exposure which is 
10 ppm over a 40-year working lifetime. 

Ott et al. (1978) observed three deaths from leukemia among 594 workers 
followed for at least 23 years in a retrospective cohort mortality study, but 
the increase was not statistically significant. Exposures ranged from ~2 to 
~25 ppm 8-hour TWA. 

Wong et al. (1983) reported on the mortality of male chemical workers who 
had been exposed to benzene for at least 6 months during the years 1946-1975. 
The study population of 4062 persons was drawn from seven chemical plants, and 
jobs were categorized as to peak exposure. Those with at least 3 days/week 
exposure (3036 subjects) were further categorizeed on the basis of an 8-hour 
TWA. The control subjects held jobs at the same plants for at least 6 months 
but were never subject to benzene exposure. Dose-dependent increases were 
seen in leukemia and lymphatic and hematopoietic cancer. The incidence of 

-ukemia was responsible for the majority of the increase. It was noted tha 
.e significance of the increase is due largely to a less than expected 

incidence of neoplasia in the unexposed subjects. -4 

Numerous other epidemiologic and case studies have reported an increased 
incidence or a causal relationship between leukemia and exposure to benzene 
(IARC, 1982). 

II.A.3. ANIMAL CARCINOGENICITY DATA 

Both gavage and inhalation exposure of rodents to benzene. have resulted in 
development of neoplasia. Maltoni and Scarnato (1979) and Maltoni et al. 
(1983) administered benzene by gavage at dose levels of 0, 50, 250, and 500 

mg/kg bw to 30-40 Sprague-Dawley rats/sex for life. Dose-related increased 
incidences of mammary tumors were seen in females and of Zymbal gland 
carcinomas, oral cavity carcinomas and leukemias/lymphomas in both sexes. 

In an NTP (1986) study, benzene was administered by gavage doses of 0, 50, 
100, or 200 mg/kg bw to 50 F344/N rats/sex or 0, 
B6C3Fl mice/sex. 

25, 50, or 100 mg/kg bw to 50 
Treatment was 5 times/week for 103 weeks. Significantly 

increased incidences (~~0.05) of various neoplasic growths were seen in both 
sexes of both species. Both male and female rats and mice had increased 
incidence of carcinomas of the Zymbal gland. Male and female rats had oral 
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cavity tumors, and males showed increased incidences of skin tumors. Mice of 
b.:h sexes had increased incidence of lymphomas and lung tumors. Males were 

-served to have harderian and preputial gland tumors and females had tumors 
mammary gland and ovary. In general, the increased incidence was dose- 

Lelated. 

Slightly increased incidences of hematopoietic neoplasms were reported for 
male C57Bl mice exposed by inhalation to 300 ppm benzene 6 hours/day, 5 days/ 
week for 488 days. There was no increase in tumor incidence in male AKR or 
CD-1 mice similarly exposed to 100 ppm or 100 or 300 ppm benzene, respec- 
tively. Likewise male Sprague-Dawley rats exposed by inhalation to 300 ppm 
benzene were not observed to have increased incidence of neoplasia (Snyder et 
al., 1981). 

Maltoni et al. (1983) treated male and female Sprague-Dawley rats in the 
following manner. Starting at 13 weeks of age rats were exposed to 200 ppm 
benzene 4 hours/day, 5 days/week for 7 weeks; 200 ppm 7 hours/day, 5 days/week 
for 12 weeks; 300 ppm 7 hours/day, 5 days/week for 85 weeks. An 8-hour/day 
TWA for 5 days/week was calculated to be 241 ppm. A statistically significant 
increase was noted in hepatomas and carcinomas of the Zymbal gland. 

II.A.4. SUPPORTING DATA FOR CARCINOGENICITY 

Numerous investigators have found significant increases in chromosomal 
aberrations of bone marrow cells and peripheral lymphocytes from workers with 
exposure to benzene (IARC, 1982). Benzene also induced chromosomal aberra- 

ons in bone marrow cells from rabbits (Kissling and Speck, 19731, mice 
/hi .eyne and Legator, 1980) and rats (Anderson and Richardson, 1979). Several 

investigators have reported positive results for benzene in mouse micronucleus 
assays (Meyne and Legator, 1980). Benzene was not mutagenic in several 
bacterial and yeast systems, in the sex-linked recessive lethal mutation assay 
with Drosophila melanogaster or in mouse lymphoma cell forward mutation assay. 

_-_______--------_------------------------------- 

1I.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE - 

II.B.l. SUMMARY OF RISK ESTIMATES 

Oral Slope Factor -- 2.9E-2 per (mg/kg)/day 

Drinking Water Unit Risk -- 8.3E-7 per tug/L) 

Extrapolation Method -- One-hit (pooled data) 

Drinking Water Concentrations at Specified Risk Levels: 

Risk Level Concentration 
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--e-v---- -------_-e_ ------------- 

E-4 (1 in 10,000) lE+2 ug/L 
E-5 (1 in 100,000) lE+l ug/L 
E-6 (1 in l,OOO,OOQ) lE+O ug/L 

II.B.2. DOSE-RESPONSE DATA (CARCINOGENICITY, ORAL EXPOSURE) 

Tumor Type -- leukemia 
Test Animals -- human 
Route -- inhalation, occupational exposure 
Reference -- Rinsky et al., 1981; Ott et al., 1978; Wong et al., 1983 

The-slope factor was derived from human data for inhalation exposure (see 
dose-response data for inhalation quantitative estimate). The human 
respiratory rate was assumed to be 20 cu.m/day and the human drinking water 
intake was assumed to be 2 L/day. The fraction of the administered dose 
absorbed systemically via inhalation and via drinking water were assumed to be 
equal. 

II.B.3. ADDITIONAL COMMENTS (CARCINOGENICITY, ORAL EXPOSURE) 

The unit risk estimate is the geometric mean of four ML point estimates 
using pooled data from the Rinsky et al. (1981) and Ott et al. (1978) studies, 
which was then adjusted for the results of the Wong et al. (1983) study as 

ascribed in the additional comments section for inhalation data. 

The unit risk should not be used if the water concentration exceeds lEi& 
q/L I since above this concentration the unit risk may not be appropriate. 

II.B.4. DISCUSSION OF CONFIDENCE (CARCINOGENICITY, ORAL EXPOSURE) 

The pooled cohorts were sufficiently large and were followed for an 
adequate time period. The increases in leukemias were statistically 
significant and-dose-related in one of the studies. 
disagrees that exposures reported in Rinsky et al. 

Wong et al. (1983) 
(1981) were within the 

recommended standards. For the five leukemia deaths in persons with 5 or more 
years exposure, the author notes that mean exposure levels (range 15-70 ppm) 
exceeded the recommended standard (25 ppm) in 75% of the work locations 
sampled. A total of 21 unit risk estimates were prepared using 6 models and 
various combinations of the epidemiologic data. 
more than one order of magnitude. 

These range over slightly 
A geometric mean of these estimates is 

2.7E-2. Regression models give an estimate similar to the geometric mean. 

The risk estimate above based on reconsideration of the Rinsky et al. 
(1981) and Ott et al. 
(cited in U.S. 

(1978) studies is very similar to that of 2.4E-2/ppm 
EPA, 1980) based on Infante et al. (1977a,b), Ott et al. (1978) 

and Aksoy et al. (1974). It was felt by the authors of U.S. EPA (1985) that 
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the exposure assessment provided by Aksoy was too imprecise to warrant 
ir-.;lusion in the current risk estimate. 

F=- Risk estimates based on animal gavage studies are about 5 times higher 
&nan those derived from human data. Pharmacokinetic data which could impact 
the risk assessment are currently being evaluated. 

______-------- ___________----------------------------------------------------- 

1I.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE - 

1I.C.J. SUMMARY OF RISK ESTIMATES 

Inhalation Unit Risk -- 8.33-6 per (ug/cu.m) 

Extrapolation Method -- One-hit (pooled data) 

Air Concentrations at Specified Risk Levels: 

Risk Level Concentration 
_______------------- -____--e-w----- 
E-4 (1 in 10,000) lE+l ug/cu.m 
E-5 (1 in 100,000) lE+O ug/cu.m 
E-6 (1 in l,OOO,OOO) lE-1 ug/cu.m 

- 
I 

II.C.2. DOSE-RESPONSE DATA FOR CARCINOGENICITY, INHALATION EXPOSURE 

Tumor Type -- leukemia 
Test Animals -- humans 
Route -- inhalation, occupational exposure 
Reference -- Rinsky et al., 1981; Ott et al., 1978; Wong et al., 1983 

II.C.3. ADDITIONAL COMMENTS (CARCINOGENICITY, INHALATION EXPOSURE) 

The unit risk estimate is the geometric mean of four ML point estimates 
using pooled data from the Rinsky et al. (1981) and Ott et al. (1978) studies, 
which was then adjusted for the results of the Wong et al. (1983) study. The 
Rinsky data used were from an updated tape which reports one more case of 
leukemia than was published.in 1981. Equal weight was given to cumulative 
dose and weighted cumulative dose exposure categories as well as to relative 
and absolute risk model forms. The results of the Wong et al. (1983) study 
were incorporated by assuming that the ratio of the Rinsky-Ott-Wong studies to 
the Rinsky-Ott studies for the relative risk cumulative dose model was the 
same as for other model-exposure category combinations and multiplying this 
ratio by the Rinsky-Ott geometric mean. The age-specific U.S. death rates for 
1978 (the most current year available) were used for background leukemia and 

- 
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total death rates. It should be noted that a recently published paper (Rinsky 
et al., 1987) reported yet another case of leukemia from the study population. 

The unit risk should not be used if the air concentration exceeds 100 
ug/cu.m, since above this concentration the unit risk may not be appropriate. 

II.C.4. DISCUSSION OF CONFIDENCE (CARCINOGENICITY, INHALATION EXPOSURE) 

The pooled cohorts were sufficiently large and were followed for an ade 
quate time period. The increases in leukemias were statistically significant 
and dose-related in one of the studies. Wong et al. (1983) disagrees that 
exposures reported in Rinsky et al. (1981) were within the recommended 
standards. For the five leukemia deaths in persons with 5 or more years 
exposure, the author notes that mean exposure levels (range 15-70 ppm) 
exceeded the recommended standard (25 ppm) in 75% of the work locations 
sampled. The risk estimate above based on reconsideration of the Rinsky et 
al. (1981) and Ott et al. 
(cited in U.S. 

(1978) studies is very similar to that of 2.4E-2/ppm 
EPA, 1980) based on Infante et al. (1977a,b), Ott et al. (1978) 

and Aksoy et al. (1974). It was felt by the authors of U.S. EPA (1985) that 
the exposure assessment provided by Aksoy was too imprecise to warrant 
inclusion in the current risk estimate. A total of 21 unit risk estimates 
were prepared using 6 models and various combinations of the epidemiologic 
data. These range over slightly more than one order of magnitude. A 
geometric mean of these estimates is 2.7E-2/ppm. 
estimate similar to the geometric mean. 

Regression models give an 

1I.D. - EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) 

II.D.l. EPA DOCUMENTATION 

U.S. EPA. 1980. Ambient Water Quality Criteria Document for Benzene. 
Prepared by the office of Health and Environmental Assessment, Environmental 
Criteria and Assessment Office (Cincinnati, 
Group (Washington, DC), 

OH) and Carcinogen Assessment 

Duluth, MN; Gulf Breeze, 
and the Environmental Research Labs (Corvalis, OR; 

Standards, 
FL) for the Office of Water Regulations and 

Washington, DC. EPA 440/S-80-018. 

U.S. EPA. 1985. Interim Quantitative Cancer Unit Risk Estimates Due to 
Inhalation of Benzene. Prepared by the Office of Health and Environmental 
Assessment, Carcinogen Assessment Group, Washington, 
Quality Planning and Standards, Washington, DC. 

DC for the Office of Air 

U.S. EPA. 1987. Memorandum from J. Orme, HEB, CSD/ODW to C. Vogt, Criteria 
and Standards Division, ODW, June, 1987. 
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-- -1I.D.2. REVIEW (CARCINOGENICITY ASSESSMENT) 

&he 1985 Interim Evaluation was reviewed by the Carcinogen Assessment Group. 

The 1987 memorandum is an internal document. 

Agency Work Group Review: 03/05/87, 10/09/87 

Verification Date: 10/09/87 

II .D.-3 . U.S. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) 

D.L. Bayliss / ORD -- (2021260-5726 / FTS 260-5726 

R. McGaughy / ORD -- (2021260-5898 / FTS 260-5898 

____------- ______----------- PROTECTION ANJ) FIRST AID -------------------______ 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 
hydrocarbon vapor canister, supplied air or hose mask; 

-drocarbon-insoluble rubber or plastic gloves; chemical goggles or face 
i- -,lash shield; hydrocarbon-insoluble apron such as neoprene. 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

** WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

** EXPOSED PERSONNEL SHOULD WASH: 
Promptly wash with soap when skin becomes contaminated. 

** REMOVE CLOTHING: 
Immediately remove any clothing that becomes wet to avoid any flammability 

** REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
OSHA (BENZENE) 
Less than or equal to 10 ppm: Half-mask air-purifying respirator with 
organic vapor cartridge. 
Less than or equal to 50 ppm: Full facepiece respirator with organic 
vapor cartridges. / Full facepiece gas mask with chin style canister. 

\ 

- 
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Less than or equal to 100 ppm: Full facepiece powered air-purifying 
respirator with organic vapor canister. 
T,ess than or equal to 1000 ppm: Supplied air respirator with full 

.cepiece in positive=pressure mode. =4 
"rester than 1000 ppm or Unknown concentration: (1) Self-contained 
breathing apparatus with full face-piece in positive pressure mode. (2) 
Full facepiece positive-pressure supplied-air respirator with auxiliary 
self-contained air supply. 
Escape : (1) Any organic vapor gas mask; or (2) Any self-contained 
breathing apparatus with full facepiece. 
Firefighting : Any full facepiece self-contained breathing apparatus 
operated in positive pressure mode. 

FIRST AID SOURCE: NIOSHP 
EYE: irr immed 
SKIN: soap wash promptly 
INHALATION: art resp 
INGESTION: no vomit 

FIRST AID SOURCE: CHRIS Manual 1991 
SKIN: flush with water followed by soap and water; remove contaminated 
clothing and wash skin. 
EYES: flush with plenty of water until irritation subsides. 
INHALATION: remove from exposure immediately. Call a physician. IF 
breathing is irregular or stopped, start resuscitation, administer 
oxygen. 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
7ve victim to fresh air and call emergency medical care; if not 
.eathing, give artificial respiration; if breathing is difficult, give 

oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. 

_____--__------__-_---------- INITIAL INCIDENT RESPONSE ----------------------- 

FIRE EXTINGUISHMENT: Dry chemical, foam, or carbon dioxide. Note: Water 
may be ineffective CHRIS91 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Benzene 
DOT ID NUMBER: UN1114 

ERG93 GUIDE 27 
*POTENTIAL HAZARDS* 

*FIRE OR EXPLOSION 
Flammable/combustible material; may be ignited by heat, sparks or flames. 
Vapors may travel to a source of ignition and flash back. 
Container may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. 
Runoff to sewer may create fire or explosion hazard. 
Material may be transported hot. 
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*HEALTH HAZARDS 
M:3y be poisonous if inhaled or absorbed through skin. 
'apors may cause dizziness or suffocation. -A ntact may irritate or burn skin and eyes. 
Ire may produce irritating or poisonous gases. 

Runoff from fire control or dilution water may cause pollution. 
*EMERGENCY ACTION* 

Keep unnecessary people away; isolate hazard area and deny entry. 
Stay upwind; keep out of low areas. 
Positive pressure self-contained breathing apparatus (SCBA) and structural firef 
*Isolate for l/2 mile in all directions if tank, rail car or tank truck is invol 
CALL Emergency Response Telephone Number on Shipping Paper first. If Shipping F 
If water pollution occurs, notify the appropriate authorities. 
*FIRE 
Small Fires: Dry chemical, C02, water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. 
apply cooling water to sides of containers that are exposed to flames until well 
For massive fire in cargo area, use unmanned hose holder or monitor nozzles; if 
Withdraw immediately in case of rising sound from venting safety device or any c 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard area. 
Stop leak if you can do it without risk. 
Water spray may reduce vapor; but it may not prevent ignition in closed spaces. 
Small Spills: Take up with sand or other noncombustible absorbent material and 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not breathing, give 

- case of contact with material, immediately flush eyes with running water for 
.-- .move and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

___----- _----------___--_-____ IDENTIFIERS -------------------------“-------~ 

CHEMTOX RECORD 398 LAST UPDATE OF THIS RECORD: 06/03/93 
NAME: , TOLUENE 
SYNONYMS : TOLUOL; PHENYL METHANE; METHYL BENZENE; BENZENE, METHYL- 
CAS: 108-88-3 RTECS: XS5250000 
FORMULA: C7H8 MOL WT: 92 
WLN: 1R. 
CHEMICAL CLASS:Aromatic hydrocarbon 

See other identifiers listed below under Regulations. 

_------------_----------- -w--m-- PROPERTIES --------_---____------------------- 

PHYSICAL DESCRIPTION: colorless watery liquid with a pleasant odor 
BOILING POINT: 383.6 K 110.4 c 230.8 F 
MELTING POINT: 178.00 K -95.2 c -139.3 F 
FLASH POINT: 277.6 K 4.45 c 40 F 
AUTO IGNITION: 809 K 535.8 C 1488.2 F 
CRITICAL TEMP: 591.8 K 318.65 C 605.57 F 
CRITICAL PRESS: 4.108 kN/M2 40.5 atm 595 psia 
HEAT OF VAP: 155 Btu/lb 86.08 Cal/g 3.601x E5 J/kg 
HEAT OF COMB: -17430 Btu/lb -9690 Cal/g -405x E5 J/kg 
VAPOR PRESSURE: 36.7 mm @ 30 C 

'L: 7.1 % 
.L: 1.3 % 

IONIZATION POTENTIAL (eV) : 8.82 
VAPOR DENSITY: 3.14 (air=11 
EVAPORATION RATE: 2.00(n-BUTYL ACETATE=11 
SPECIFIC GRAVITY: 0.867 @ 20 C 
DENSITY: 0.867 
WATER SOLUBILITY: 0.05% 
INCOMPATIBILITIES: strong ox 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH-COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

None reported other than possible 
unburned vapors 
40 PPM 
STRONG, PLEASANT Source:NYDH 
No data 

_-___--_------------------------ REGULATIONS __-------------------------------- 

DOT hazard class: 3 FLAMMABLE LIQUID 
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DOT guide: 27 
Identification number: UN1294 
r - 

i-- shipping name: Toluene 
r king group: II 

,dbel(s) required: FLAMMABLE LIQUID 
Special provisions: Tl 
Packaging exceptions: 173.150 
Non bulk packaging: 173.202 
Bulk packaging: 173.242 
Quantity limitations- 
Passenger air/rail: 5L 
Cargo aircraft only: 60 L 
Vessel stowage: B 
Other stowage provisions: 

STCC NUMBER: 4909305 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER ACT Sect.311:Yes 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL) : 1 mg/L (07/30/92) 
Maximum Contaminant Level Goals (MCLG): 1 mg/L (07/30/92) 

CLEAN AIR ACT: CAA '90 Listed 
EPA WASTE NUMBER: U220,DOOl 
CERCLA REF: Not listed 
RQ DESIGNATION: C 1000 pounds (454 kg) CERCLA 
SARA TPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
g-+, Acute toxicity: Irritant 

Acute toxicity: adverse effect to target organs. 
Chronic toxicity: adverse effect to target organ 
after long period of exposure. 
Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 

Fire hazard: flammable. 
Chronic toxicity: carcinogen 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 1.0 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: Flammable liquid - Mailable as ORM-D 
Mailability: Domestic surface mail only 
Max per parcel: 1 QT METAL; 1 PT OTHER 

NFPA CODES: 
HEALTH HAZARD (BLUE) : (2) Hazardous to health. Area may be entered with 

self-contained breathing apparatus. 
FLAMMABILITY (RED) : (3) This material can be ignited under almost all 

temperature conditions. 
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REACTIVITY (YELLOW) : (0) Stable even under fire conditions. 
SPECIAL : Unspecified 

------------ SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ------=+ 

ACGIH TLV list "Threshold Limit Values for 1992-1993" 
ATSDR Toxicology Profile available (NTIS** PB/90/198904/AS) 
California Assembly Bill 1803 Well Monitoring Chemicals. 
California Assembly Bill 2588 Air Toxics "Hot Spots" 'Chemicals. 
California Department of Health Services Drinking Water Action List. 
California Proposition 65 Developmental Toxin List 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Clean Air Act Section 111 List. 
Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 307 Priority Pollutants 
Clean Water Act Section 311 Hazardous Chemicals List. 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA Carcinogen Assessment Group List 
EPA List of VOC chemicals from 40 CFR 60.489 
EPA TSCA 8(a) Preliminary Assessment Information Rule - effective 11/19/82 
EPA TSCA 8(d) Health and Safety Data Rule - effective date 10/04/82 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (T&CATS) Database - September 1989 

Tssachusetts Substance List. 
.w Jersey Right To Know Substance List. (December 1987) 

0SH.A Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. '4 
OSHA Process Safety Rule chemical with a TQ. Effective May 26, 1992 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX to 40 CFR 264 
RCRA Hazardous Waste 
SARA Section 110 Priority List of CERCLA Hazardous Substances 
SARA Section 313 Toxic Chemicals List 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50968 (December 11, 1989) 
TOLUENE [108-88-31 
Washington State Discarded Chemical Products List, November 17, 1989 
Wisconsin Air Toxics Control Regulation NR-445 (December 1988) 

___-_------------------------- TOXICITY DATA --____________-_------------------ 

SHORT TERM TOXICITY: INHALATION: 100 ppm exposure can cause dizziness, 
drowsiness and hallucinations. 100-200 ppm can cause 
depression. 200-500 ppm can cause headaches, nausea, 
loss of appetite, loss of energy, loss of coordination 
and coma. in addition to the above, death has 
resulted from exposure to 10,000 ppm for an unknown 
time. SKIN: can cause dryness and irritation. 
absorption may cause or increase the severity of 
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symptoms listed above. Eyes: can cause irritation at 
300 ppm. INGESTION: can cause a burning sensation in 
the mouth and stomach, upper abdominal pain, cough, 
hoarseness, headache, nausea, loss of appetite, loss 
of -energy, loss of coordination and coma.(NYDH) 

LONG TERM TOXICITY: levels below 200 ppm may produce headache, tiredness 

TARGET ORGANS: 

and nausea. from 20b-to 750 ppm symptoms may include 
insomnia, irritability, dizziness, some loss of 
memory, loss of appetite, a feeling of drunkeness and 
disturbed menstruation. levels up to 1,500 ppm may 
cause heart palpitations and loss of coordination. 
blood effects and anemia have been reported but are 
probably due to contamination by benzene. most of 
these effects area believed to go away when exposure 
stops.(NYDH) 

SYMPTOMS: 

CONC IDLH: 2000ppm 

-. / 3SH REL: 100 ppm Time weighted averages for a-hour exposure 
375 mg/M3 Time weighted averages for a-hour exposure 
200 ppm Ceiling exposures which shall at no time be 
exceeded(lO-MINI 750 mg/M3 Ceiling exposures which 
shall at no time be exceeded(lO-MINI 

ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

MAK INFORMATION: 

CNS , liver, kidneys, skin, eyes 

Vapors irritate eyes and upper respiratory tract; 
cause dizziness, headache, anesthesia, respiratory 
arrest. Liquid irritates eyes and causes drying of 
skin. If aspirated, causes coughing, gagging, 
distress, and rapidly developing pulmonary edema. If 
ingested causes vomiting, griping, .diarrhea, depressed 
respiration. Source: CHRIS 

TLV = 50ppm(188 mg/M3) Skin 
Not listed 

Transitional Limits: 
PEL = 200 PPM; CEILING = 300 PPM; MAXIMUM PEAK ABOVE CEILING 
Final Rule Limits: 
TWA = 100 ppm (375 mg/M3) 
STEL = 150 ppmt.560 mg/M3) 

50 mm 
190 mG/M3 
Substance with systemic effects, onset of effect less 
than or equal to 2 hrs: Peak = 5xMAK for 30 minutes, 2 
times per shift of 8 hours. 
There is no reason to fear a risk of damage to the 
developing embryo or fetus when MAK values are adhered 
to. 
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CARCINOGEN?: N STATUS: See below 

RCINOGEN LISTS: 
IARC: Not classified as to human 

carcinogenicity or probably not 
carcinogenic to humans. 

MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 
* orl-hmn LDLo:50 mg/kg YAKUD5 22,883,80 

ihl-hmn TCLo:200 ppm JAMAAP 123,1106,43, 
BRAIN AND COVERINGS 

Recordings from specific areas of CNS 
BEHAVIORAL 

Antipsychotic 
BLOOD 

Changes in bone marrow not included above 

LD50 value: orl-rat LD50:636 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:636 mg/kg 
ihl-rat LC50:>26700 ppm/lH 
ipr-rat LD50:1332 mg/kg 
ivn-rat LD50:1960 mg/kg 
unr-rat LD50:6900 mg/kg 
ihl-mus LC50:400 ppm/24H 
ipr-mus LD50:59 mg/kg 
scu-mus LD50:2250 mg/kg 
unr-mus LD50:2 gm/kg 
ihl-rbt LCLo:55000 ppm/40M 
skn-rbt LD50:12124 mg/kg 
ivn-rbt LDLo:130 mg/kg 
ihl-gpg LCLo:1600 ppm 
ipr-gpg LD50:500 mg/kg 
scu-frg LDLo:920 mg/kg 
ipr-mam LDLo:1750 mg/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive toxicity (1992 RTECS) : 
This chemical is a mammalian reproductive toxin. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
ihl-rat TCLo:1500 mg/m3/24H (l-8D preg) TXCYAC 11,55,78 
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EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

ihl-rat TCLo:lOOO mg/m3/24H (7-140 preg) FMORAO 
28,286,80 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

ihl-rat TCLo:BOO mg/m3/6H (14-20D preg) BJMRDK 
23,533,90 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

EFFECTS ON NEWBORN 
Behavioral 

orl-mus TDLo:9 gm/kg (6-150 preg) TJADAB 19,41A,79 
EFFECTS ON EMBRYO OR FETUS 

Fetal death 

orl-mus TDLo:15 gm/kg (6-15D preg) TJADAB 19,41A,79 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 

orl-mus TDLo:30 gm/kg (6-15D preg) TJADAB 19,41A,79 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Craniofacial(including nose and tongue) 

ihl-mus TCLo:500 mg/m3/24H (6-13D preg) TXCYAC 11,55,78 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 

ihl-mus TCLo:lOOO ppm/6H (2-17D preg) TJEMDR 7,265,82 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

ihl-mus TCLo:400 ppm/7H (7-16D preg) FAATDF 6,145,86 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 
EFFECTS ON NEWBORN 

ihl-mus TCLo:200 ppm/7H (7-16D preg) FAATDF 6,145,86 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Urogenital system 

ihl-rbt TCLo:l gm/m3/24H (7-20D preg) ATSUDG 8,425,85 
EFFECTS ON FERTILITY 

Abortion 

ihl-rbt TDLo:lOO ppm/6H (6-18D preg) ARTODN 66,373,92 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
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Cardiovascular(circulatory)system 

palifornia Prop 65: Developmental toxin (01/01/91) 
Acceptable intake level-inhalation 13000. ugD (01/01/94+J 
Acceptable intake level-oral intake 7000. ugD (01/01/94) ' 

_______-------------------- EPA’s IRIS DATA S-y --___-__---______________ 

Toluene; CASRN 108-88-3 (04/01/92) 

-11. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name -- Toluene 
CASRN -- 108-88-3 
Last Revised -- 08/01/90 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in l,OOO,OOO. Background Document 2 
(Service Code 5) provides details on the rationale and methods used to derive 

e carcinogenicity values found in IRIS. Users are referred to Section I f 
-formation on long-term toxic effects other than carcinogenicity. 

4 

1I.A. - EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION 

Classification -- D; not classified 

Basis -- No human data and inadequate animal data. Toluene did not produce 
positive results in the majority of genotoxic assays. 

II.A.2. HUMAN CARCINOGENICITY DATA 

None. 

II.A.3. ANIMAL CARCINOGENICITY DATA 

A chronic (106-week) bioassay of toluene in F344 rats of both sexes 
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reported no carcinogenic responses (CIIT, 1980). A total of 960 rats were 
eqosed by inhalation for 6 hours/day, 5 days/week to toluene at 0, 30, 100, 

,-- 300 ppm. Groups of 20/sex/dose were sacrificed at 18 months. Gross and 
zroscopic examination of tissues and organs identified no increase in 

,leoplastic tissue or tumor masses among treated rats when compared with 
controls. The study is considered inadequate because the highest dose 
administered,was well below the MTD for toluene and because of the high 
incidence of lesions and pathological changes in the control animals. 

Several studies have examined the carcinogenicity of toluene following 
repeated dermal applications. Toluene (dose not reported) applied to shaved 
interscapular skin of 54 male mice (strains A/He, C3HeB, SWR) throughout their 
lifetime (3 times weekly) produced no carcinogenic response (Peel, 1963). One 
drop of toluene (about 6 mL) applied to the dorsal skin of 20 random-bred 
albino mice twice weekly for 50 weeks caused no skin papillomas or carcinomas 
after a l-year latency period was allowed (Coombs et al., 1973). No increase 
in the incidence of skin or systemic tumors was demonstrated in male or female 
mice of three strains (CF, C3H, or CBaH) when toluene was applied to the back 
of 25 mice of each sex of each strain at 0.05-0.1 ml/mouse, twice weekly for 
56 weeks (Doak et al., 1976). One skin papilloma and a single skin carcinoma 
were reported among a group of 30 mice treated dermally with one drop of 0.2% 
(w/v) solution toluene twice weekly, administered from droppers delivering 16- 
20 UL per drop for 72 weeks (Lijinsky and Garcia, 1972). It is not reported 
whether evaporation of toluene from the skin was prevented during these 
studies. 

-1I.A.4. SUPPORTING DATA FOR CARCINOGENICITY 
r-. 

Toluene was found to be nonmutagenic in reverse mutation assays with S. 
typhimurium (Mortelmans and Riccio, 1980; Nestmann et al., 1980; Bos et al., 
1981; Litton Bionetics, Inc., 1981; Snow et al., 1981) and E. coli (Mortelmans 
and Riccio, 1980), with and without metabolic activation. Toluene did not 
induce mitotic gene conversion (Litton Bionetics, Inc., 1981; Mortelmans and 
Riccio, 1980) or mitotic crossing over (Mortelmans and Riccio, 1980) in S. 
cerevisiae. Although Litton Bionetics, Inc. (1981) reported that toluene did 
not cause increased chromosomal aberrations in bone marrow cells, several 
Russian studies (Dobrokhotov, 1972; Lyapkalo, 1973) report toluene as 
effective in causing chromosal damage in bone marrow cells of rats. There was 
no evidence of chromosomal aberrations in blood lymphocytes of workers exposed 
to toluene only (Maki-Paakkanen et al., 1980; Forni et al., 1971), although a 
slight increase was noted in workers exposed to toluene and benzene (Forni et 
al., 1971; Funes-Craviota et al., 1977). This finding is supported by studies 
of cultured human lymphocytes exposed to toluene in vitro; no elevation of 
chromosomal aberrations or sister chromatid exchanges was observed (Gerner- 
Smidt and Friedrich, 1978). 

___-__---_-- -__--__--_--_-__------------------------------------------------- 

1I.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE - 
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Not available. 
-4 

---v-v--- -_------------------------------------------------------------------ 

1I.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE - 

Not available. 

1I.D. - EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) 

II.D.l. EPA DOCUMENTATION 

U.S. EPA. 1987. Drinking Water Criteria Document for Toluene. Prepared by 
the Office of Health and Environmental Assessment, Environmental Criteria and 
Assessment Office, Cincinnati, OH for the Office of Drinking Water, 
Washington, DC. ECAO-CIN-408. 

II.D.2. REVIEW (CARCINOGENICITY ASSESSMENT) -- 
-e 

The values in the 1987 Drinking Water Criteria Document for Toluene have 
received peer and administrative review. 

Agency Work Group Review: 09/15/87 

Verification Date: 09/15/87 

II.D.3. U.S. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) 

Dharm V. Singh / ORD -- (202)260-5958 / FTS 260-5958 

Robert E. McGaughy / ORD -- (202)260-5898 / FTS 260-5898 

____-__--------------------- PROTECTION JQtJD FIRST AID ______________--__------- 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 
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N-3SH POCKET GUIDE TO CHEMICAL HAZARDS: 
411 

WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

** EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes wet. 

** REMOVE CLOTHING: 
Immediately remove any clothing that becomes 

** REFERENCE: NIOSH 

wet to avoid any flammability 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH 
NIOSH (TOLUENE) 

POCKET GUIDE (85- 114) 

1000 ppm: Any chemical cartridge respirator with organic vapor 
cartridge(s). * Substance reported to cause eye irritation or damage may 
require eye protection. / Any supplied-air respirator. * Substance 
reported to cause eye irritation or damage may require eye protection. / 
Any powered air-purifying respirator with organic vapor cartridge(s). * 
Substance reported to cause eye irritation or damage may require eye 
protection. / Any self-contained breathing apparatus. * Substance 
reported to cause eye irritation or damage may require eye protection. 
2000 ppm: Any supplied-air respirator operated in a continuous flow 

de. * Substance reported to cause eye irritation or damage may require 
<- e protection. / Any self-contained breathing apparatus with a full 

facepiece. / Any supplied-air respirator with a full facepiece. / Any 
air-purifying full facepiece respirator (gas mask) with a chin-style or 
front- or back-mounted organic vapor canister. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. - 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE: NIOSH 
EYE: irr immed 
SKIN: soap wash promptly 
INHALATION: art resp 
INGESTION: no vomit 

FIRST AID SOURCE: CHRIS Manual 1991 
INHALATION: remove to fresh air, give artificial respiration and oxygen 
if needed; call a doctor. 
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INGESTION: do NOT induce vomiting; call a doctor. 
EYES: flush with water for at least 15 min. 
CKIN: wipe off, wash with soap and water. 

rIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. 

4 

_--m--v- -______--~~~--_---~_~ INITIAL INCIDEN”J RESPONSE ----------_____________ 

FIRE EXTINGUISHMENT: Carbon dioxide or dry chemical for small fires, 
ordinary foam for large fires. Note: Water may be 
ineffective CHRIS91 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Toluene 
DOT ID NUMBER: UN1294 

ERG93 GUIDE 27 
*POTENTIAL HAZARDS* 

*FIRE OR EXPLOSION 
Flammable/combustible material; may be ignited by heat, sparks or flames. 
vapors may travel to a source of ignition and flash back. 
Container may explode in heat of fire. 

por explosion hazard indoors, outdoors or in sewers. 
.noff to sewer may create fire or explosion hazard. 

Material may be transported hot. 
*HEALTH HAZARDS 
May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. 
Stay upwind; keep out of low areas. 
Positive pressure self-contained breathing apparatus (SCBA) and structural firef 
*Isolate for I/2 mile in all directions if tank, rail car or tank truck is invol 
CALL Emergency Response Telephone Number on Shipping Paper first. If Shipping P 
If water pollution occurs, notify the appropriate authorities. 
*FIRE 
Small Fires: Dry chemical, C02, water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. 
Apply cooling water to sides of containers that are exposed to flames until well 
For massive fire in cargo area, use unmanned hose holder or monitor nozzles; if 
Withdraw immediately in case of rising sound from venting safety device or any d 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard area. 

Page 11 



Stop leak if you can do it without risk. 
W::er spray may reduce vapor; but it may not prevent ignition in closed spaces. 

A+--, '1311 Spills: Take up with sand or other noncombustible absorbent material and 
:ge Spills: Dike far ahead of liquid spill for later disposal. 

-r'IRST AID 
Move victim to fresh air and call emergency medical care; if not breathing, give 
In case of contact with material, immediately flush eyes with running water for 
Remove and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user 's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
1~) 1985-1994 by Resource Consultants, Inc. ~11 rights reserved. 

___------ __-_-__----.---------- IDENTIFIERS _-_____________--______________I 

CHEMTOX RECORD 206 LAST UPDATE OF THIS RECORD: 06/03/93 
NAME: ETHYL BENZENE 
SYNONYiS : AETHYLBENZOL (German) ; EB; ETHYLBENZEEN (Dutch); ETHYL 

BENZENE; ETHYL BENZENE (DOT); ETHYLBENZOL; ETILBENZENE 
(Italian) ; ETYLOBENZEN (Polish); NCI-C56393; PHENYLETHANE 

CAS: 100-41-4 RTECS: DA0700000 
FORMULA: C8HlO MOL WT: 106.18 
WLN: 2R 
CHEMICAL CLASS:Aromatic hydrocarbon 

See other identifiers listed below under Regulations. 

__----- __----_---_-------------- PROPERTIES _________---____-_----------------- 

PHYSICAL DESCRIPTION: colorless liquid with a sweet, gasoline-like odor. 
BOILING POINT: 
MELTING POINT: 
FLASH POINT: 
AUTO IGNITION: 
CRITICAL TEMP: 
CRITICAL PRESS: 
HEAT OF VAP: 
--?AT OF COMB: 

.POR PRESSURE: 
UEL: 
LEL: 
IONIZATION POTENTIAL 
VAPOR DENSITY: 
EVAPORATION RATE: 
SPECIFIC GRAVITY: 
DENSITY: 
WATER SOLUBILITY: 
INCOMPATIBILITIES: 

409.2 K 136 C 276.8 F 
178.15 K -95 c -139 F 
294.26 K 21.11 c 69.9 F 

733 K 459.8 C 1351.4 F 
617.1 K 343.95 c 651.11 F 

3.61 kN/M2 35.5 atm 523 psia 
144 Btu/lb 79.97 Cal/g 3.346x E5 J/kg 

-17780 Btu/lb -9885 Cal/g -413x E5 J/kg 
1Omm @ 25.9 C 
6.7 % 
1.0 % 

(eV) : 8.76 
3.7 (air=11 
0.84(n-BUTYL ACETATE=11 
0.867 20C 
0.866 g/mL @ 20 C 
0.015% 
strong oxidizers 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: OXIDIZING MATERIALS Source: SAX 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

--------------__--------------- 

None reported other than possible 
unburned vapors 
140 
AROMATIC Source:CHRIS 
No data 

REGULATIONS _______--_________________________ 
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CUT hazard class: 3 FLAMMABLE LIQUID 
3T guide: 26 

.+- :entification number: UN1175 
AT shipping name: Ethylbenzene 
(after shipping description): 
Packing group: II 
Label(s) required: FLAMMABLE LIQUID 
Special provisions: Tl 
Packaging exceptions: 173.150 
Non bulk packaging: 173.202 
Bulk packaging: 173.242 
Quantity limitations- 
Passenger air/rail: 5L 
Cargo aircraft only: 60 L 
Vessel stowage: B 
Other stowage provisions: 

STCC NUMBER: 4909163 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER ACT Sect.311:Yes 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL) : 0.7 mg/L (07/30/92) 
Maximum Contaminant Level Goals (MCLG): 0.7 mg/L (07/30/92) 

CLEAN AIR ACT: CAA '90 Listed 
EPA WASTE NUMBER: DO01 
CERCLA REF: Y 

' DESIGNATION: C 1000 pounds (454 kg) CERCLA 
-. -RA TPQ VALUE: Not listed F 

SARA Sect. 312 
categories: 

Acute toxicity: Irritant 
Acute toxicity: adverse effect to target organs. 
Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 
Fire hazard: flammable. 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 1.0 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: Flammable liquid - Mailable as ORM-D 
Mailability: Domestic surface mail only 
Max per parcel: 1 QT METAL; 1 PT OTHER 

NFPA CODES: 
HEALTH HAZARD (BLUE) : (2) Hazardous to health. Area may be entered with 

self-contained breathing apparatus. 
FLAMMABILITY (RED) : (3) This material can be ignited under almost all 

temperature conditions. 
REACTIVITY (YELLOW) : (0) Stable even under fire conditions. 
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SPECIAL : Unspecified 

-------m-e ---- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

fiCGIH TLV list "Threshold Limit Values for 1992-1993" =%I# 
California Assembly Bill 1803 Well Monitoring Chemicals. 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Clean Air Act Section 111 List. 
Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 307 Priority Pollutants 
Clean Water Act Section 311 Hazardous Chemicals List. 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA Carcinogen Assessment Group List 
EPA List of VOC chemicals from 40 CFR 60.489 
EPA TSCA 8(a) Preliminary Assessment Information Rule - effective 11/19/82 
EPA TSCA 8(d) Health and Safety Data Rule - effective date 06/19/87 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
ETHYL BENZENE [loo-41-41 
Massachusetts Substance List. 
New Jersey DEQlOO list for release reporting. 
New Jersey Right To Know Substance List. (December 1987) 
OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 

?-IA Process Safety Rule chemical with a TQ. Effective May 26, 1992 
nnsylvania Hazardous Substance List 

RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX to 40 CFRd 
RCRA Hazardous Waste 
SARA Section 313 Toxic Chemicals List 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50968 (December 11, 1989) 
Wisconsin Air Toxics Control Regulation NR-445 (December 1988) 

________----_----------------- TOXICITY DATA ---T------------------------------ 

SHORT TERM TOXICITY: INHALATION: 200 ppm for 30 minutes can cause 
irritation of the nose and throat, dizziness, 
difficult breathing and depression. very high levels 
can cause unconsciousness. SKIN: can cause irritation, 
inflammation, blisters and burns. Eyes: 200 ppm can 
cause irritation. higher levels can cause burning, 
tearing and injury. INGESTION: can cause headache, 
sleepiness and coma.(NY~~) 

LONG TERM TOXICITY: may cause skin rash and irritation of eyes, nose and 
throat.(NYDH) 

TARGET ORGANS: eyes, upper resp sys, skin, CNS 
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SYMPTOMS: 

CONC IDLH: 2000PPM 

NIOSH REL: 

ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

MAK INFORMATION: 

CARCINOGEN?: 

CARCINOGEN LISTS: 

Inhalation may cause irritation of nose, dizziness, 
depression. Moderate irritation of eye with cornea1 
injury possible. Irritates skin and may cause 
blisters. Source: CHRIS 

TLV = lOOppm(435 mg/M3) 
STEL = 125 ppm(545 mg/M3) 

Transitional Limits: 
PEL = 100 ppm(435mg/M3) 
Final Rule Limits: 
TWA = 100 ppm (435 mg/M3) 
STEL = 125 ppm(545 mg/M3) 

100 ppm 
440 mG/M3 
Local irritant: Peak = 2xMAK for 5 minutes, 8 times 
per shift. 
Danger of cutaneous absorption 

N STATUS: See below 

IARC: Not listed 
MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 
ihl-hmn TCLo:lOO ppm/8H AIHAAP 31,206,70 

SENSE ORGANS 
We 

Other 
BEHAVIORAL 

Sleep 
LUNGS, THORAX, OR RESPIRATION 

Other changes 

LD50 value: orl-rat LD50:3500 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:3500 mg/kg 
ihl-rat LCLo:4000 ppm/4H 
ihl-mus LDLo:50 gm/m3/2H 
ipr-mus LD50:2272 mg/kg 
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skn-rbt LD50:17800 mg/kg 
ihl-gpg LCLo:lOOOO ppm 

RITATION DATA: (Source: NIOSH RTECS 1992) 

skn-rbt 15 mg/24H open MLD 

eye-rbt 100 mg 

Reproductive toxicity (1992 RTECS) : 
This chemical is a mammalian reproductive toxin. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
ihl-rat TCLo:97 ppm/7H (15D pre) NTIS** PB83-208074 

EFFECTS ON FERTILITY 
Female fertility index 

ihl-rat TCLo:985 ppm/7H (l-19D preg) NTIS** PB83-208074 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 

ihl-rat TCLo:96 ppm/7H (l-19D preg) NTIS** PB83-208074 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

ihl-rat TCLo:600 mg/m3/24H (7-15D preg) ATSUDG 8,425,85 
EFFECTS ON FERTILITY 

Post-implantation mortality 
EFFECTS ON EMBRYO OR FETUS 

Fetal death 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

ihl-rat TCLo:2400 mg/m3/24H (7-15D preg) ATSUDG 
8,425,85 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

ihl-rbt TCLo:99 ppm/7H (l-18D preg) NTIS** PB83-208074 
EFFECTS ON FERTILITY 

Litter size(# fetuses per 1itter;measured before 
birth) 

ihl-rbt TCLo:SOO mg/m3/24H (7-20D preg) ATSUDG 8,425,85 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 

California Prop 65: Not listed 

___-----------__--_---------- EpAfs IRIS DATA S-y ---------------_-_-______ 

Ethylbenzene; CASRN 100-41-4 (04/01/92) 

II. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE - 

Sllbstance Name -- Ethylbenzene 
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CASRN -- 100-41-4 
L?st Revised -- 08/01/91 

Jection II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in.lO,OOO, 1 in 100,000 or 1 in l,OOO,OOO. Background Document 2 
(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 

information on long-term toxic effects other than carcinogenicity. 

I1.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY - 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION 

Classification -- D; not classifiable as to human carcinogenicity. 

Basis -- nonclassifiable due to lack of animal bioassays and human studies. 

,rrr c 

II.A.2. HUMAN CARCINOGENICITY DATA 

None. 

II.A.3. ANIMAL CARCINOGENICITY DATA 

None. NTP has plans to initiate bioassay. Metabolism and excretion 
studies at 3.5, 35 and 350 mg/kg are to be conducted as well. 

II.A.4. SUPPORTING DATA FOR CARCINOGENICITY 

al. 
aci 
maj 

The metaboli 
1984). Maj 

.;i, are minor 
or animal met 

.c pathways for humans and rodents are different (Engstrom et 
or metabolites in humans, mandelic acid and phenylglyoxylic 
metabolites in rats and rabbits (Kiese and Lenk. 1974). The 
.abolites were not detected in the urine of exposed workers 

(Engstrom et al., 1984). 

Ethylbenzene at 0.4 mg/plate was not mutagenic for Salmonella strains 
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TA98, TA1535, TA1537 and TA1538 with or without Aroclor 1254 induced rat 
liver homogenates (S9) (Nestmann et al.,- 1980). Ethylbenzene was shown to 
increase the mean number of sister chromatid exchanges in human whole blood 

mphocyte culture at the highest dose examined without any metabolic 
,ctivation system (Norppa and Vainio, 1983). 

Dean et al. (1985) used a battery of short-term tests including bacterial 
mutation assays, mitotic gene conversion in Saccharomyces cerevisiae JDl in 
the presence and absence of S9 and chromosomal damage in a cultured rat liver 
cell line. Ethylbenzene was not mutagenic in the range of concentrations 
tested (0.2, 2, 20, 50 and 200 ug/plate) for S. typhimurium TA98, TAlOO, 
TA1535, TA1537 and TA1538 or for Escherichia coli WP2 and WP2uvrA. 
Ethylbenzene also showed no response in the S. cerevisiae JDl gene conversion 
assay. In contrast, ethylbenzene hydroperoxide.showed positive responses 
with E. coli WP2 at 200 ug/plate in the presence of S9 and an equally 
significant response with the gene conversion system of yeast. 

1I.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE - 

Not available. 

1I.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE-4 - 

Not available. 

1I.D. EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) - 

II.D.l. EPA DOCUMENTATION 

U.S. EPA. 1980. Ambient Water Quality Criteria Document for Ethylbenzene. 
Prepared by the Office of Health and Environmental Assessment, Environmental 
Criteria and Assessment Office, Cincinnati, OH for the Office of Water 
Regulations and Standards, Washington, DC. EPA 440/5-80-048. NTIS PB 
81-117590. 

U.S. EPA. 1984. Health Effects Assessment for Ethylbenzene. Prepared by 
the Office of Health and Environmental Assessment, Environmental Criteria and 
Assessment Office, Cincinnati, OH for the Office of Emergency and Remedial 
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.-.. .i. 

Response, Washington, DC. EPA/540/i-86/008. 

-1. s. EPA. 1987. Drinking Water Criteria Document 
_c- -epared by the Office of Health and Environmental 

,riteria and Assessment Office, Cincinnati, OH for 
Water, Washington, DC. 

II.D.2. REVIEW (CARCINOGENICITY ASSESSMENT) 

for Ethylbenzene. 
Assessment, Environmental 
the Office of Drinking 

The Ambient Water Quality Criteria Document and the Health Assessment 
Document have received Agency and external review. The Drinking Water 
Criteria Document has been extensively reviewed. 

Agency Work Group Review: 10/07/87 

Verification Date: 10/07/87 

II.D.3. U.S. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) 

Arthur S. Chiu / ORD -- (2021260-6764 / FTS 260-6764 

Lynn Papa / ORD -- (5131569-7523 / FTS 684-7523 

- ___________--------_--~--~ PROTECTION AND FIRST AID ------------------_______ 
5 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 
self-contained breathing apparatus; safety goggles. 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

** WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

** EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes contaminated. 

** REMOVE CLOTHING: 
Immediately remove any clothing that becomes wet to avoid any flammability 

** REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE'(85-114) 
OSHA (ETHYL BENZENE) 
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1000 ppm: Any powered air-purifying respirator with organic vapor 
cartridge(s). * Substance reported to cause eye irritation or damage may 
vequire eye protection. / Any supplied-air respirator. * Substance 

:ported to cause eye -irritation or damage may require eye protection. / 
dy self-contained breathing apparatus. * Substance reported to cause eye 
irritation or damage may require eye protection. / Any chemical cartridge 
respirator with organic vapor cartridge(s). * Substance reported to cause 
eye irritation or damage may require eye protection. 
2000 ppm: Any air-purifying full facepiece respirator‘(gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
supplied-air respirator with a full facepiece. / Any self-contained 
breathing apparatus with a full facepiece. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure -demand or other positive 
pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE: CHRIS Manual 1991 
INHALATION: if ill effects occur, remove victim to fresh air, keep him 
warm and quiet, and get medical help promptly; if breathing stops, give 
artificial respiration. 
INGESTION: induce vomiting only upon physician's approval; material in 
- ng may cause chemical pneumonitis. 

IN AND 
EYES: promptly flush with plenty of water (15 min..for eyes) and get 
medical attention; remove and wash contaminated clothing before reuse. 

=e 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin.with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. 

__-_------_--______---------- INITIAL INCIDENT RESPONSE ----------------------- 

FIRE EXTINGUISHMENT: Foam (most effective), water fog, carbon dioxide or 
dry chemical. CHRIS91 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Ethylbenzene 
DOT ID NUMBER: UN1175 

ERG93 GUIDE 26 
*POTENTIAL HAZARDS* 

*FIRE OR EXPLOSION 
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Flammable/combustible material; may be ignited by heat, sparks or flames. 
V;pors may travel to a source of ignition and flash back. 

- 'ontainer may explode in heat of fire. t por explosion hazard indoors, outdoors or in sewers. 
.,unoff to sewer may create fire or explosion hazard. 
*HEALTH HAZARDS 
May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may give off poisonous gases and caus 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. 
Stay upwind; keep out of low areas. 
Positive pressure self-contained breathing apparatus (SCBA) and structural firef 
*Isolate for l/2 mile in all directions if tank, rail car or tank truck is invol 
CALL Emergency Response Telephone Number on Shipping Paper first. If Shipping F 
If water pollution occurs, notify the appropriate authorities. 
*FIRE 
Small Fires: Dry chemical, CO2, water spray or alcohol-resistant foam. 
Do not use dry chemical extinguishers to control fires involving nitromethane or 
Large Fires: Water spray, fog or alcohol-resistant foam. 
Move container from fire area if you can do it without risk. 
apply cooling water to sides of containers that are exposed to flames until well 
For massive fire in cargo area, use unmanned hose holder or monitor nozzles; if 
Withdraw immediately in case of rising sound from venting safety device or any c 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard area. 

‘op leak if you can do it without risk. 
,@- .ter spray may reduce vapor; but it may not prevent ignition in closed spaces. 

Small Spills: Take up with sand or other noncombustible absorbent naterial and 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not breathing, give 
In case of contact with material, immediately flush eyes with running water for 
Remove and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the.user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. 

_--m-v---- ------- ---.---------- IDENTIFIERS 

CHEMTOX RECORD 421 LAST 
NAME: XYLENE 
SYNONYMS : XYLENE (XYLOL); XYLOL; METHYL 

All rights reserved. 

__------------------__________L 
-4 

UPDATE OF THIS RECORD: 06/03/93 

TOLUENE; BENZENE, DIMETHYL-; 
DIMETHYLBENZENE; NCI-C55232; VIOLET 3; XYLOL (DOT); SOCAL 
AQUATIC SOLVENT 3501 

CAS: 13.30-20-7 RTECS: ZE2100000 
FORMULA: C8HlO MOL WT: 106.18 
WLN: 1R Xl 
CHEMICAL CLASS:Aromatic hydrocarbon 

See other identifiers listed below under Regulations. 

_-----m--v--------- ------------- PROPERTIES ----------------------------------- 

PHYSICAL DESCRIPTION: colorless liquid with aromatic odor 
BOILING POINT: 412 K 138.8 C 281.9 F 
MELTING POINT: 247 K -26.2 C -15.1 F 
FLASH POINT: 300.35-305.35 K 27.2-32.2 C 80.9-89.9 F 
AUTO IGNITION: 736.45-802.05 K 463.3-528.9 C1357.6-1475.6 F 
VAPOR PRESSURE: 6.7 mm @ 21 C 
UEL: 7 % 
LEL: 1 % 
.TNIZATION POTENTIAL (eV) : 8.56 

.POR DENSITY: 3.7 (air=l) 
EVAPORATION RATE: 0.77(n-BUTYL ACETATE=l) 
SPECIFIC GRAVITY: 0.861 2oc 
DENSITY: 0.861 g/cc or 8.0073 lb/gal 
WATER SOLUBILITY: VERY SL SOL 
INCOMPATIBILITIES: strong oxidizers 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 

100 % ODOR DETECTION: 

None reported other than possible 
unburned vapors 
0.05 
LIKE BENZENE; CHARACTERISTIC AROMATIC 
Source:CHRIS 
0.4-20 ppm. 

DOT hazard class: 3 FLAMMABLE LIQUID 
DOT guide: 27 
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Identification number: UN1307 
DOT shipping name: XYLENES 
'acking group: II 

belts) required: FLAMMABLE LIQUID 
3pecial provisions: Tl 
Packaging exceptions: 173.150 
Non bulk packaging: 173.202 
Bulk packaging: 173.242 
Quantity limitations- 
Passenger air/rail: 5L 
Cargo aircraft only: 60 L 
Vessel stowage: B 
Other stowage provisions: 

STCC NUMBER: 4909350, 4909351 

CLEAN WATER ACT Sect.307:No 
CLEAN WATER ACT Sect.311:Yes 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL): 10 mg/L (07(30/921 
Maximum Contaminant Level Goals (MCLG): 10 mg/L (07!30/92) 

CLEAN AIR ACT: CAA '99 Listed 
EPA WASTE NUMBER: U239,DOOl 
CERCLA REF: Not listed 
RQ DESIGNATION: C 1000 pounds (454 kg) CERCLA 
SARA TPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: Irritant 

- .r Acute toxicity: adverse effect to target organs. 
Chronic toxicity: adverse effect to target organ 
after long pe:;od of exposure. 
Chronic toxicity: reproductive toxin. 
Fire hazard: flammable. 
Chronic toxicity: carcinogen 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 1.0 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: - Not given 
Mailability: Nonmailable 
Max per parcel: 0 

NFPA CODES: 
HEALTH HAZARD (BLUE) : (2) Hazardous to health. Area may be entered with 

self-contained breathing apparatus. 
FLAMMABILITY (RED) : (3) This material can be ignited under almost all 

temperature conditions. 
REACTIVITY (YELLOW): (0) Stable even under fire conditions. 
SPECIAL : Unspecified 
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_____--------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

4CGIH TLV list "Threshold Limit Values for 1992-1993" 
.lifornia Assembly Bill 1803 Well Monitoring Chemicals. 

,anadian Domestic Substances List 
Clean Air Act Section 111 List. 
Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 311 Hazardous Chemicals List. 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA List of VOC chemicals from 40 CFR 60.489 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
Massachusetts Substance List. 
New Jersey DEQlOO list for release reporting. 
New Jersey Right To Know Substance List. (December 1987) 
OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
OSHA Process Safety Rule chemical with a TQ. Effective May 26, 1992 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX to 40 CFR 264 
RCRA Hazardous Waste 
SARA Section 110 Priority List of CERCLA Hazardous Substances 
SARA Section 313 Toxic Chemicals List 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50968 (December 11, 1989) 
Washington State Discarded Chemical Products List, November 17, 1989 

'sconsin Air Toxics Control Regulation NR-445 (December 1988) 
.LENE [1330-20-71 

/ -h3 
_--_-------------------------- TOXICITY DATA -----------------_________________ 

SHORT TERM TOXICITY: Unknown 

LONG TERM TOXICITY: unknown 

TARGET ORGANS: CNS, eyes, gi tract, blood, liver, kidneys, skin 

SYMPTOMS:, DIZZ, EXCITEMENT, DROW, INCO, STAGGERING GAIT, IRRIT 
EYES, NOSE, THROAT, CORNEAL VACUOLIZATION, ANOREXIA, 
NAU, VOMIT, ABDOM PAIN; DERM Source: CHRIS 

CONC IDLH: 1OOOppm 

NIOSH REL: 100 ppm Time weighted averages for 8-hour exposure 
434 mg/M3 Time weighted averages for 8-hour exposure 
200 ppm Ceiling exposures which shall at no time be 
exceeded(lO-MIN) 868 mg/M3 Ceiling exposures which 
shall at no time be exceeded(lO-MIN) 

ACGIH TLV: TLV = lOOppm(435 mg/M3) 
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ACGIH STEL: 

- 'SHA PEL: 
r 

MAK INFORMATION: 

CARCINOGEN?: 

STEL = 150 ppm(655 mg/M3) 

Transitional Limits: 
PEL = 100 ppm(435mg/M3) 
Final Rule Limits: 
TWA = 100 ppm (435 mg/M3) 
STEL = 150 ppm(655 mg/M3) 

100 ppm 
440 mG/M3 
Substance with systemic effects, onset of effect less 
than or equal to 2 hrs: Peak = 2xMAK for 30 minutes, 4 
times per shift of 8 hours. 

N STATUS: See below 

CARCINOGEN LISTS: 
IARC: Not classified as to human 

carcinogenicity or probably not 
carcinogenic to humans. 

MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 
* orl-hmn LDLo:50 mg/kg YAKUD5 22,883,80 

ihl-man LCLo:lOOOO ppm/6H BMJOAE 3,442,70 
BEHAVIORAL 

General anesthetic 
LUNGS, THORAX, OR RESPIRATION 

Cyanosis 
BLOOD 

Other changes 

LD50 value: orl-rat LD50:4300 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:4300 mg/kg 
ihl-rat LC5O:SOOO ppm/4H 
ipr-rat LD50:2459 mg/kg 
scu-rat LD50:1700 mg/kg 
ipr-mus 'LD50:1548 mg/kg 
ivn-rbt LDLo:129 mg/kg 
ihl-gpg LCLo:450 ppm 
ipr-gpg LDLo:2 gm/kg 
ipr-mam LDLo:2 gm/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 
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Peproductive toxicity (1992 RTECS) : 
This chemical is a mammalian reproductive toxin. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
ihl-rat TCLo:250 mg/m3/24H (7-15D preg) ATSUDG 8,425,85 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

ihl-rat TCLo:50 mg/m3/6H (l-21D preg) JHEMA2 27,337,83 
EFFECTS ON FERTILITY 

Post-implantation mortality 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Craniofacial(including nose and tongue) 

ihl-rat TCLo:50 mg/m3/6H (l-21D preg) JHEMA2 27,337,83 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Other developmental abnormalities 
EFFECTS ON NEWBORN 

Growth statistics(e.g.,reduced weight gain) 

ihl-rat TCLo:600 mg/m3/24H (7-15D preg) PCBRD2 
163B,295,85 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

orl-mus TDLo:20600 ug/kg (6-15D preg) JTEHD6 9,97,82 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Craniofacial(including nose and tongue) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

orl-mus TDLo:31 mg/kg (6-15D preg) JTEHD6 9,97,82 
EFFECTS ON FERTILITY 

Post-implantation mortality 

ihl-mus TCLo:4000 ppm/GH (6-12D preg) TJADAB 28,22A,83 
EFFECTS ON NEWBORN 

Growth statistics(e.g.,reduced weight gain) 
EFFECTS ON NEWBORN 

Physical 

ihl-mus TCLo:2000 ppm/6H (6-12D preg) TJADAB 28,22A,83 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 
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ihl-mus TCLo:l qm/m3/12H (6-15D preg) ATSUDG 8,425,85 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

ihl-rbt TCLo:500 mg/m3/24H (7-20D preg) ATSUDG 8,425,85 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 

California Prop 65: Not listed 

_________-------------------- EPA's IRIS DATA S-y __----------_____________ 
Xylenes;- CASRN 1330-20-7 (04/01/92) 

-11. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name -- Xylenes 
CASRN -- 1330-20-7 
Last Revised -- 03/01/91 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 

2sented in three ways. The slope factor is the result of application of a 
-f--Y w-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 

The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in l,OOO,OOO. Background Document 2 
(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

1I.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY - 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION 

Classification -- D; not classifiable as to human carcinogenicity. 

Basis -- Orally administered technical xylene mixtures did not result in 
significant increases in incidences in tumor responses in rats or mice of 
both sexes. 

II.A.2. HUMAN CARCINOGENICITY DATA 
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None. 

II.A.3. ANIMAL CARCINOGENICITY DATA 

Inadequate. In an NTP (1986) study, 50 male and 50 female F344/N rats 
were treated by gavage with mixed xylenes in corn oil (60% m-xylene, 14% 
p-xylene, 9% o-xylene and 17% ethylbenzene) at dosages of 0, 250 or 500. 
v/kg/day, 5 days/week for 103 weeks. Similarly, 50 male and 50 female B6C3Fl 
mice were treated with the same xylene mixture at dosages of 0, 500 or 1000 
q/kg/day. Animals were killed and examined histologically when moribund or 
after 104-105 weeks. An apparent dose-related increased mortality was 
observed in male rats, but this difference was statistically significant for 
the high dose group, only. No other differences in survival between dosage 
groups of either sex were observed. Interstitial cell tumors of the testes 
could not be attributed to administration of the test compound observed in 
male rats (43/50 control, 38/50 low-dose and 41/49 high-dose). NTP (1986) 
reported that there were no significant changes in the incidence of neoplastic 
or nonneoplastic lesions in either the rats or mice that could be considered 
related to the mixed xylene treatment, and concluded that under the conditions 
of these a-year gavage studies, there was "no evidence of carcinogenicity" of 
xylene (mixed) for rats or mice of either sex at any dosage tested. 

Maltoni et al. (1985), in a limited study, reported higher incidences 
(compared with controls) of malignant tumors in male and female Sprague-Dawley 

rats treated by gavage with xylene in olive oil at 500 mg/kg/day, 4 or 5 
‘-iys/week for 104 weeks. 

&mor types; therefore, 
This study did not report survival rates or speci' 

the results cannot be interpreted. wd 
Berenblum (1941) reported that "undilutedt' xylene applied at weekly 

intervals produced one tumor-bearing animal out of 40 after 25 weeks in 
skin-painting experiments in mice. No control groups were described. Pound 
(1970) reported negative results in initiation-promotion experiments with 

xylene as the initiator and croton oil as the promotor. 

II.A.4. SUPPORTING DATA FOR CARCINOGENICITY 

The frequency of sister chromatid exchanges and chromosomal aberrations 
were nearly identical between a group of 17 paint industry workers exposed to 
xylene and their respective referents (Haglund et al., 1980). In vitro, 
xylene caused no increase in the number of sister chromatid exchanges in human 
lymphocytes (Gerner-Smidt and Friedrich, 1978). 
isomers, 

Studies indicate that xylene 
technical grade xylene or mixed xylene are not mutagenic in tests 

with Salmonella typhimurium (Florin et al., 1980; NTP, 1986; Bos et al., 1981) 
nor in mutant reversion assays with Escherichia coli (McCarroll et al., 1981). 
Technical grade xylene, but not o- and m-xylene, was weakly mutagenic in 
Drosophila recessive lethal tests. Chromosomal aberrations were not increased 
in bone marrow cells of rats exposed to xylenes by inhalation (Dormer et al., 

1980). 



_-_-__--___-__-------------- __-e---w -_________----______---------- --e____-__ 
n 

1I.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE - 

Not available. 

_________--_----------------- _-_____-----_--- ----_-__________________________ 

1I.C. _ QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE - 

Not available. 

_--____--_-_----------- _--__-__-_-- __------ -----__-______-__--_-------------- 

1I.D. EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) - 

II.D.l. EPA DOCUMENTATION 

U.S. EPA. 1987. Drinking Water Criteria Document for Xylene. Prepared by 
.e Office of Health and Environmental Assessment, Environmental Criteria and 

-- sessment Office, Cincinnati, OH for the Office of Drinking Water, 
Washington, DC. ECAO-CIN-416. Final. 

II.D.2. REVIEW (CARCINOGENICITY ASSESSMENT) 

The Drinking Water Criteria Document for Xylene has received Agency and 
external review. 

Agency Work Group Review: 12/02/87 

Verification Date: 12/02/87 

II.D.3. U.S. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) 

Bruce Mintz / ODW -- (202)260-9569 / FTS 260-9569 

W. Bruce Peirano / ORD -- (5131569-7540 / FTS 684-7540 
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_________------------------- PROTECTION AND FIRST AID 

PROTECTION SUGGESTED 
OM THE CHRIS MANUAL: 

NIOSH,POCKET GUIDE TO CHEMICAL HAZARDS: 

** WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

** EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes contaminated. 

** REMOVE CLOTHING: 
Immediately remove any clothing that becomes wet 

** REFERENCE: NIOSH 

__----------------------- 

-%s 

to avoid any flammability 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
NIOSH (XYLENE) 
1000 ppm: Any chemical cartridge respirator with organic vapor 
cartridge(s). * Substance reported to cause eye irritation or damage may 
require eye protection. / Any powered air-purifying respirator with 
organic vapor cartridge(s). * Substance reported to cause eye irritation 

- damage may require eye protection. / Any supplied-air respirator. * 
bstance reported to cause eye irritation or damage may require 

protection. / Any self-contained breathing apparatus. * Substance 
eye 

reported to cause eye irritation or damage may require eye protection. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE: NIOSH 
EYE: irr immed 
SKIN: soap wash promptly 
INHALATION: art resp 
INGESTION: no vomit 

FIRST AID SOURCE: 
Move victim to 

DOT Emergency Response Guide 1990. 
fresh air and call emergency medical care; if not 

breathing, give artificial respiration; 
oxygen. 

if breathing is difficult, give 
In case of contact with material, immediately flush eyes with 
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running water for at least 15 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. 

--v-v--- ------------------- INITIAL INCIDENT RESPONSE ----------------------- 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: XYLENES 
DOT ID NUMBER: UN1307 

ERG93 
*POTENTIAL HAZARDS* 

GUIDE 27 

*FIRE OR EXPLOSION 
Flammable/combustible material; may be ignited by heat, sparks or flames. 
Vapors-may travel to a source of ignition and flash back. 

Container may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. 
Runoff to sewer may create fire or explosion hazard. 
Material may be transported hot. 
*HEALTH HAZARDS 
May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 

Runoff from fire control or dilution water may cause pollution. 
*EMERGENCY ACTION* 

Keep unnecessary people away; isolate hazard area and deny entry. 

Stay upwind; keep out of low areas. 
lsitive pressure self-contained breathing apparatus (SCBA) and structural fire 

_m-- .solate for I/2 mile in all directions if tank, rail car or tank truck is invo 
CALL Emergency Response Telephone Number on Shipping Paper first. If Shipping 
If water pollution occurs, notify the appropriate authorities. 
*FIRE 
Small Fires: Dry chemical, C02, water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. 
Apply cooling water to sides of containers that are exposed to flames until we1 
For massive fire in cargo area, use unmanned hose holder or monitor nozzles; if 
Withdraw immediately in case of rising sound from venting safety device or any 
*SPILL OR LEAK . 
Shut off ignition sources; no flares, smoking or flames in hazard area. 
Stop leak if you can do it without risk. 
Water spray may reduce vapor; but it may not prevent ignition in closed spaces. 
Small Spills: Take up with sand or other noncombustible absorbent material and 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not breathing, giv 
In case of contact with material, immediately flush eyes with running water for 
Remove and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 

3-Y 
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the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
-sidelines and limitations of the user's CHEMTOX license agreement. 

e COMPILERS of the CHEMTOX database shall not be held liable for inaccuracd 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

________-__--------------------- IDENTIFIERS ---________--_____________________ 

f-- 
,MTOX RECORD 2191 LAST UPDATE OF THIS RECORD: 06/03/93 

NAME: CHLORODIPHENYL (54% CHLORINE) 
SYNONYMS : AROCHLOR 1254; AROCLOR 1254; CHLORIERTE BIPHENYLE, 

CHLORGEHALT 54% (German); CHLORODIPHENYL (54% Cl); 
CLORODIFENILI, CLORO 54% (Italian); DIPHENYLE CHLORE, 54% 
DE CHLORE (French); NCI-C02664; POLYCHLORINATED BIPHENYL; 
PCB 

CAS: 27323-18-8 RTECS: DV2063000 
FORMULA: C12H5CI3 (APPROX) MOL WT: 326 
WLN: 
CHEMICAL CLASS: 

See other identifiers listed below under Regulations. 

_______---_--------------------- PROPERTIES __----___-_____---_________________ 

PHYSICAL DESCRIPTION: 
BOILING POINT: 
MELTING POINT: 
FLASH POINT: 
AUTO IGNITION: 
VAPOR PRESSURE: 
UEL: 
LRL: 

OR DENSITY: 
E-. s,iCIFIC GRAVITY: 

DENSITY: 
WATER SOLUBILITY: 
INCOMPATIBILITIES: 

638.15 K 365 C 689 F 
283.15 K 10 c 50 F 

495 K 221.85 C 431.3 F 
Not available 

0.00006 

No data 
No data 

INSOLUBLE 
strong oxidizers 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: None reported other than possible 
unburned vapors 
Unknown 
No data 
No data 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

_______--_--_------------------- REGULATIONS -_________________________________ 

DOT hazard class: 9 CLASS 9 
DOT guide: 31 
Identification number: UN2315 
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DOT shipping name: POLYCHLORINATED 
Packing group: II 
Label(s) required: CLASS 9 
Special provisions: 9, N61 
Packaging exceptions: 173.155 
Non bulk packaging: 173.202 
Bulk packaging: 173.241 
Quantity limitations- 
Passenger air/rail: 100 L 
Cargo aircraft only: 220 L 
Vessel stowage: A 
Other stowage provisions:34 

BIPHENYLS 

STCC NUMBER: Not listed 

CLEAN WATER ACT Sect.307:No 
CLEAN WATER ACT Sect.311:No 
CLEAN AIR ACT: Not listed 
EPA WASTE NUMBER: None 
CERCLA REF: Y 
RQ DESIGNATION: Not listed 
SARA TPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Chronic toxicity: carcinogen 
Chronic toxicity: adverse effect to target organ 
after long period of exposure. 
Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin (Prop 65). 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Not given =d 

NFPA CODES: 
HEALTH HAZARD (BLUE) : Unspecified 
FLAMMABILITY (RED) : Unspecified 
REACTIVITY (YELLOW) : Unspecified 
SPECIAL : Unspecified 

-_-_---------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 1992-1993" 
CHLORODIPHENYL (54% CHLORINE) [27323-18-a] 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
Massachusetts Substance List. 
New Jersey Right To Know Substance List. (December 1987) 
OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
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--------____------------------ TOXICITY DATA --________________________________ .- 

cf-- 
L JRT TERM TOXICITY: Unknown 

LONG TERM TOXICITY: unknown 

TARGET ORGANS: 

SYMPTOMS: 

CONC IDLH: 

NIOSH REL: 

ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

MAK INFORMATION: 

CARCINOGEN?: 
ZRENCES: - 

CARCINOGEN LISTS: 

LD50 value:. No LDSO in RTECS 1992 

skin, liver, kidneys 

IRRIT EYES, SKIN; ACNE-FORM DERM, JAUN; DARK URINE 
Source: NIOSHP 

5MG/M3 

Not given 

TLV = O.Smg/M3 SKIN 
STEL = 1 mg/M3;nSKIN 

Transitional Limits: 
PEL = O.Smg/M3(SKIN) 
Final Rule Limits: 
TWA = 0.5 mg/M3(SKIN) 

Not listed 

N STATUS: See below 

HUMAN SUSPECTED IARC** 18,43,78 
ANIMAL POSITIVE IARC** 7,261,74 
ANIMAL POSITIVE IARC** 18,43,78 

IARC: Not listed 
MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

unr-rat LD50:2450 mg/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive toxicity (1992 RTECS) : 
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This chemical has no known mammalian reproductive toxicity. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 

-4. 
California Prop 65: Not listed 

____ ----,-- ----- - -----_------ PROTECTION mJJ FIRST AID _______-_____------------ 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

** WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Any possibility of skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability.of eye contact. 

** EXPOSED PERSONNEL SHOULD WASH: 
Immediately when skin becomes contaminated. 

** REMOVE CLOTHING: 
Promptly remove non-impervious clothing that becomes contaminated, and imme 

** REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
NIOSH (CHLORODIPHENYL (54% CHLORINE)) 
Greater at any detectable concentration. : Any self-contained breathing =d 

apparatus with full facepiece and operated in a pressure-demand or other 
positive pressure mode. / Any supplied-air respirator with a full 
facepiece and operated in pressure-demand or other positive pressure mode 
in combination with an auxiliary self-contained breathing apparatus 
operated in pressure-demand or other positive pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister having a 
high-efficiency particulate filter. / Any appropriate escape-type 
self-contained breathing apparatus. 

FIRST AID SOURCE: NIOSH 
EYE: irr immed 
SKIN: soap wash immed 
INHALATION: art resp 
INGESTION: ipecac, vomit 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
In case of contact with material, 
water for at least 15 minutes. 

immediately flush eyes with running 
Wash skin with soap and water. Remove and 

isolate contaminated clothing and shoes at the site. 

__-_--_---------------------- INITIAL INCIDENT RESPONSE ----------------------- 
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US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: POLYCHLORINATED BIPHENYLS 
T- T ID NUMBER: UN2315 

ERG93 GUIDE 31 
*POTENTIAL HAZARDS* 

*FIRE OR EXPLOSION 
Some of these materials may burn, 
Material may be transported hot. 

but none of them ignites readily. 

*HEALTH HAZARDS 
Contact may cause burns to skin and eyes. 
Inhalation of asbestos dust may have a damaging effect on the lungs. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. 
Positive pressure self-contained breathing apparatus (SCBA) and 
structural firefighters' 
protection. 

protective clothing will provide limited 

first. 
CALL Emergency Response Telephone Number on Shipping Paper 

If Shipping Paper not available or no answer, CALL CHEMTREC AT 
l-800-424-9300. If water pollution occurs, notify the appropriate 
authorities. 
*FIRE 
Small Fires: Dry chemical, 
Large Fires: 

C02, water spray or regular foam. 
Water spray, fog or regular foam. 

Move container from fire area if you can do it without risk. 
*Do not scatter spilled material with high-pressure water streams.. 
Dike fire control water for later disposal. 

ILL OR LEAK 
h._~p leak if you can do it without risk. 
Avoid inhalation of asbestos dust. 
Small Dry Spills: 
and cover loosely; 

With clean shovel place material into clean, dry container 

Small Spills: 
move containers from spill area. 

Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
Cover powder spill with plastic sheet or tarp to minimize spreading. 
*FIRST AID 
In case of contact with material, 
water for at least 15 minutes. 

immediately flush eyes with running 
Wash skin with soap and water. Remove 

and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of.the CHEMTOX database to obtain useful 
and factual data. 

accurate, 
The use of these data shall be in accordance with the 

guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, 
forms. 

or in any of its printed or displayed output 



CHEMTOx DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

CHEMTOX RECORD 247 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: LEAD 
SYNONYMS : C.I. PIGMENT METAL 4; C.-I. 77575; KS-4; LEAD FLAKE; LEAD 

S2; OLOW (Polish); SI; SO 
CAS: 7439-92-l RTECS: OF7525000 
FORMULA: Pb MOL WT: 207.19 
WLN: PB 
CHEMICAL CLASS:Metal 

See other identifiers listed below under Regulations. 

_____-_____----_____------------ PROPERTIES --__________________--------------- 

PHYSICAL DESCRIPTION: 

BOILING POINT: 
MELTING POINT: 
FLASH POINT: 
AUTO IGNITION: 
VAPOR PRESSURE: 
DEL: 
LEL: 
VAPOR DENSITY: 
SPECIFIC GRAVITY: 
DENSITY: 
WATER SOLUBILITY: 

INCOMPATIBILITIES: 

bluish-grey, soft metal; heavy ductile, soft, gray 
solid 

2013 K 1739.8 C 3163.7 F 
600.6 K 327.4 C 621.4 F 

Not available 
Not available 

mm Q 973 c 

No data 
11.34 
11.34 g/mL @ 20 c 
INSOLUBLE; DISSOLVES SLOWLY IN WATER 
CONTAINING A WEAK ACID 
strong ox, hydrogen peroxide, active 
metals, sodium, potassium, chlorine 
trifluoride, hydrogen peroxide, 
zirconium, disdium acetylide, oxidants 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: RELATIVELY IMPENETRABLE TO RADIATION 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

WHEN HEATED EMITS HIGHLY TOXIC FUMES; 
CAN REACT VIGOROUSLY WITH OXIDIZING 
MATERIALS 
Unknown 
No data 
No data 

___________-_--__---____________ REGULATIONS __________________________________ 
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National Primary Ambient Air Quality Standards 
1.5 ug/u3 maximum arithmetic mean averaged over a calendar year 
N.--ional Secondary Ambient Air Quality Standards 

"4 : as primary standard 

DOT hazard class: 6.1 POISON 
DOT guide: 53 
Identification number: UN2291 
DOT shipping name: LEAD COMPOUNDS, SOLUBLE, N.O.S. 
Packing group: III 
Label(s) required: KEEP AWAY FROM FOOD 
Special provisions: 
Packaging exceptions: 173.153 
Non bulk packaging: 173.213 
Bulk packaging: 173.240 
Quantity limitations- 
Passenger air/rail: 100 KG 
Cargo aircraft only: 200 KG 
Vessel stowage: A 
Other stowage provisions: 

STCC NUMBER: Not listed 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER ACT Sect.311:No 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL): Treatment technique (12/07/92) 
Maximum Contaminant Level Goals (MCLG): 0 mg/L (12/07/92) 

r .'+N AIR ACT: CAA '90 By category and CAA '77 Sect 109 
WASTE NUMBER: DO08 - 

CERCLA REF: Y 
RQ DESIGNATION: A 10 pounds (4.54 kg) CERCLA 
SARATPQVALUE: Not listed 
SARA Sect. 312 

categories: 
Chronic toxicity: carcinogen 
Chronic toxicity: adverse effect to target organ 
after long period of exposure. 
Chronic toxicity: mutagen. 

-Chronic toxicity: reproductive toxin. 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 0.1 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: ORM-B 
Mailability: Domestic service and air transportation; shipper's declaration required 
Max per parcel: 25 LBS; 5 LBS 

NFPA CODES: 
HEALTH HAZARD (BLUE) : Unspecified 
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FLAMMABILITY (RED) : Unspecified 
REACTIVITY (YELLOW) : Unspecified 
SPECIAL : Unspecified 

-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 1992-1993~~ 
California Assembly Bill 2588 Air Toxics "Hot Spots" Chemicals. 
California Assembly Bill 1807 Toxic Air Contaminants. 
California Proposition 65 Developmental Toxin List 
California Proposition 65. Female Reproductive Toxin List 
California Proposition 65 Male Reproductive Toxin List 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Clean Air Act Section 109 National Ambient Air Quality Standards List 
Clean Air Act of November 15, 1990. List of pollutants. 

Clean Water Act Section 307 Priority Pollutants 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
LEAD [7439-92-l] 
Massachusetts Substance List. 
New Jersey DEQlOO list for release reporting. 
New Jersey Right To Know Substance List. (December 19871 
New Jersey Right to Know Substance List. Listed as a teratogen. 
OSHA Air Contaminant (Table 2-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
OSHA Specifically regulated substance. See 29 CFR 1910.1025 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Waste 
RCRA Toxicity Characteristics (TC) list dated March 29, 1990 
SARA Section 313 Toxic Chemicals List 

______-_________--__---------- TOXICITY DATA _-_-_-______________-------------- 

SHORT TERM TOXICITY: LASSITUDE, INSOMNIA, PALLOR, EYE GROUNDS, ANOREXIA, 
LOW-WEIGHT, MALNUTRITION, CONSTIPATION, ABDOMINAL 
PAIN, COLIC; HYPOTENSE, ANEMIA; GINGIVAL LEAD LINE; 
TREMBLING PARALYSIS WRIST. l * Source: 2 

LONG TERM TOXICITY: unknown 

TARGET ORGANS: gi,CNS,kidneys,blood,gingival tissue 

SYMPTOMS: LASS, INSOM, PAL, EYE GROUNDS, ANOR, LOW-WT, MALNUT, 
CONSTI, ABDOM PAIN, COLIC; HYPOTENSE, ANEMIA, GINGIVAL 
LEAD LINE; TREM, PARA WRIST. METALLIC TASTE, INCREASED 
SALIVATION, PYORRHEA (FLOW OF MUCOUS). NEUROMUSCULAR: 
NUMBNESS AND TINGLING OF EXTREMITIES WITH SENSORY 
DISTRUBANCE, EXTENSOR WEAKNESS OF WRISTS AND ANKLES, 
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CONC IDLH: lOOmg/m3(ASPb) 

NIOSH REL: co.1 mg/M3 Air level to be maintained so that worker 
blood level remains co.06 mg/lOO g of whole blood 

ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

MAK INFORMATION: 

CARCINOGEN?: 

LOSS OF MUSCLE TONE, TREMOR INCREASED DEEP-TENDON 
REFLEXES, MUSCULAR CRAMPS AND ACHING, MUSCULAR 
ATROPHY. CNS: VISUAL DISTURBANCES, HEADACHE, 
NERVOUSNESS OF DEPRESSION, INSOMNIA, MENTAL CONFUSION, 
DELIRIUM. Source: NIOSHP, THIC 

TLV = O.l5mg/M3 as LEAD 
Not listed 

Final Rule Limits: 
TWA = See 29 CFR 1910.1025 and 1926.62 
50 ug/u3 

0.1 calculated as total dust mG/M3 
Substance with systemic effects, onset of effect over 
2 hours: Peak = 1OxMAK for 30 minutes, once per shift 
of 8 hours. 
Risk of damage to the developing embryo or fetus must 
be considered probable. Damage cannot be excluded even 
when the MAK values are adhered to. 

Y STATUS: See below 

.INOGEN LISTS: 
IARC: Carcinogen defined by IARC 

to be possibly carcinogenic to 
humans, but having (usually) no 
human evidence. 

MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Animal carcinogen. The 

chemical is carcinogenic in 
experimental animals at a 
relatively high dose, by routes or 
administration, at sites, or 
histological types, or by 
mechanisms that are not considered 
relevant to worker exposure. 

OSHA: Not listed 

HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 
orl-wmn TDLo:450 mg/kg/6Y JAMAAP 231,2627,77 

PERIPHERAL NERVE AND SENSATION 
Flaccid paralysis without anesthesia 

BEHAVIORAL 
Hallucinations, distorted perceptions 
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BEHAVIORAL 
Muscle weakness 

LD50 value: No LD50 in RTECS 1992 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

ipr-rat LDLo:l gm/kg 
orl-pgn LDLo:160 mg/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive toxicity (1992 RTECS) : 
This chemical is a mammalian reproductive toxin. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
orl-rat TDLo:790 mg/kg (multigenerations) AEHLAU 

23,102,71 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 
EFFECTS ON EMBRYO OR FETUS 

Fetal death 

Orl-rat TDLo:1140 mg/kg (14D pre-2lD post) PHMCAA 
20,201,78 

EFFECTS ON NEWBORN 
Behavioral 

orl-rat TDLo:520 mg/kg (7-22D preg/lOD post) FEPRA7 
37,394,78 

EFFECTS ON NEWBORN 

orl-rat TDLo:llOO mg/kg (l-22D preg) FEPRA7 37,895,78 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Blood and lymphatic systems(including spleen and 
marrow) 

EFFECTS ON NEWBORN 
Growth statistics(e.g.,reduced weight gain) 

ihl-rat TCLo:lO mg/m3/24H (l-21D preg) ZHPMAT 
165,294,77 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Blood and lymphatic systems(including spleen and 

marrow) 

ihl-rat TCLo:3 mg/m3/24H (l-21D preg) ZHPMAT 165,294,77 
EFFECTS ON NEWBORN 
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orl-mus TDL0:1120 mg/kg (multigenerations) AEBLAU 
23,102,71 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

EFFECTS ON EMBRYO OR FETUS 
Fetal death 

orl-mUS TDLo:6300 mg/kg (l-21D preg) EXPEAM 31,1312,75 
EFFECTS ON FERTILITY 

Female fertility index 
EFFECTS ON FERTILITY 

Pre-implantation mortility 

orl-mus TDLo:300 mg/kg (l-2D preg) TXCYAC 6,129,76 
EFFECTS ON FERTILITY 

Other measures of fertility 

orl-mus TDL0:4800 mg/kg (l-16D preg) BECTAC 18,271,77 
EFFECTS ON EMBRYO OR FETUS 

Cytological changes(including somatic cell genetic 
material) 

orl-dom TDLo:662 mg/kg (l-21W preg) TXAFAP 25,466,73 
EFFECTS ON NEWBORN 

Behavioral 

California Prop 65: Developmental toxin (02/27/87) 
Female reproductive toxin (02/27/87) 
Male reproductive toxin (02/27/87) 
Acceptable intake level-inhalation .5 u9D (01/01/94) 
Carcinogen (10/01/92) 

_________-___-_-----_________ EPA’s IRIS DATA S-y _______---______-________ 

Lead and compounds (inorganic); CASRN 7439-92-1 (04/01/92) 

-11. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name -- Lead and compounds (inorganic) 
CASRN -- 7439-92-1 
Last Revised -- OS/Ol/Pl~ 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/~ 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in 1,000,000. Background Document 2 



(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

1I.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINGGENICITY - 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION - 

Classification -- B2; probable human carcinogen 

Basis -- Sufficient animal evidence. Ten rat bioassays and one mouse assay 
have shown statistically significant increases in renal tumors with dietary 
and subcutaneous exposure to several soluble lead salts. Animal assays 
provide reproducible results in several laboratories, in multiple rat 
strains with some evidence of multiple tumor sites. Short term studies show 
that lead affects gene expression. Human evidence is inadequate. 

-1I.A.2. HUMAN CARCINOGENICITY DATA 

Inadequate. There are four epidemiologic studies of occupational cohorts 
exposed to lead and lead compounds. Two studies (Dingwall-Fordyce and Lane, 
1963; Nelson et al., 1982) did not ::nd any association between exposure and 
cancer mortality. Selevan et al. (1985). in their retrospective cohort 
mortality study of primary lead smelter workers, found a slight decrease in 
the total cancer mortality (SMR=95). Apparent excesses were observed for 
respiratory cancer (SMR=lll, obs=41, p>O.O5) and kidney cancer (SMR=204, 
obs=6, psO.05). Cooper and Gaffey (1975) and Cooper (1985 update) performed a 
cohort mortality study of battery plant workers and lead smelter workers. 
They found statistically significant excesses for total cancer mortality 
(SMR=113, obs=344), stomach cancer (SMR=168, obs=34), and lung cancer 
(SMR=124, obs=109) in the battery plant workers. Although similar excesses 
were observed in the smelter workers, they were not statistically significant. 
Cooper and Gaffey (1975) felt it was possible that individual subjects were 
monitored primarily on the basis of obvious signs of lead exposure, while 
others who showed no symptoms of lead poisoning were not monitored. 

All of the available studies lacked quantitative exposure information, as 
well as information on the possible contribution from smoking. All studies 
also included exposures to other metals such as arsenic, cadmium, and zinc for 
which no adjustment was done. The cancer excesses observed in the lung and 
stomach were relatively small (~200). There was no consistency of site among 
the various studies, and no study showed any dose-response relationship. 
Thus, the available human evidence is considered to be inadequate to refute or 
demonstrate any potential carcinogenicity for humans from lead exposure, 

II.A.3. ANIMAL CARCINOGENICITY DATA - 
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Sufficient. The carcinogenic potential of lead salts (primarily 
phosphates and acetates) administered via the oral route or by injection has 
bPn? demonstrated in rats and mice by more than 10 investigators. The most 

A r icteristic cancer response is bilateral renal carcinoma. Rats given lead 
acccate or subacetate orally have developed gliomas, and lead subacetate also 
produced lung adenomas in mice after i.p. adminstration. Most of these 
investigations found a carcinogenic response only at the highest dose. The 
lead compounds tested in animals are almost all soluble salts. Metallic lead, 
lead oxide and lead tetralkyls have not been tested adequately. Studies of 
inhalation exposure have not been located in the literature. 

Azar et al. (1973) administerd 10, 50, 100, and 500 ppm lead as lead 
acetate in dietary concentrations to 50 rats/sex/group for 2 years. Control 
rats (loo/sex) received the basal laboratory diet. In a second a-year feeding 
study, 20 rats/group were given diets containing 0, 1000, and 2000 ppm lead as 
lead acetate. No renal tumors were reported in the control groups or in 
treated animals of either sex receiving 10 to 100 ppm. Male rats fed 500, 
1000, and 2000 ppm lead acetate had an increased renal tumor incidence of 

5/50, 10/20, and 16/20, while 7/20 females in the 2000-ppm group developed 
renal tumors. 

The Azar et al. (1973) study is limited by the lack of experimental 
detail. The possibility of environmental contamination from lead in the air 
or drinking water was not mentioned. The strains of rats used were not 
specified in the study, but the Health Effects Assessment for Lead (U.S. EPA, 
1984) indicates the rats were Wistar strain. The weight gain at 1000 and 2000 
ppm was reported to be depressed, but details were not given. 

'tasprzak et al. (19851, in investigating the interaction of dietary 

F-C .um on lead carcinogenicity, fed 1% lead subacetate (8500 ppm Pb) to male 
-z 

iprague-Dawley rats in the diet for 79 weeks. Of the rats surviving (29/30) 
in this treatment group beyond 58 weeks, 44.8% had renal tumors. Four rats 
had adenocarcinomas; the remainaing nine had adenomas. Bilateral tumors were 
noted. No renal tumors were noted among the controls. 

As part of a study to determine interactions between sodium nitrite, ethyl 
urea and lead, male Sprague-Dawley rats were given lead acetate in their 
drinking water for 76 weeks (Keller et al., 1986). The concentration of lead 
was 2600 ppm. No kidney tumors were detected among the 10 control rats. 
Thirteen of 16 (81%) lead-treated rats had renal tubular carcinoma; three 
tumors were detected at 72 weeks and the remainder detected at the termination 
of the study. 

Van Esch and Kroes (1969) fed basic lead acetate at 0, O.l%, and 1.0% in 
the diet to 25 Swiss mice/sex/group for 2 years. No renal tumors developed in 
the control group, but 6125 male mice of 0.1% basic lead acetate group had 
renal tumors (adenomas and carcinomas combined). In the 1.0% group, one 
female had a renal tumor. The authors thought that the low incidence in the 
1.0% group was due to early mortality. 

Hamsters given lead subacetate at 0.5% and 1% in the diet had no 
significant renal tumor response (Van Esch and Kroes, 1969). 
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II.A.4. SUPPORTING DATA FOR CARCINOGEXICITY 

Lead acetate induces cell transformation in Syrian hamster embryo cells 
(DiPaolo et al., 1978) and also enhances the incidence of simian adenovirus 
induction. Lead oxide showed similar enhanced adenovirus induction (Cast0 et 
al., 1979). 

Under certain conditions lead compounds are capable of inducing 
chromosomal aberrations in vivo and in tissue cultures. Grandjean et al. 
(1983) showed a relationship between SCE and lead exposure in exposed workers. 
Lead has been shown, in a number of DNA structure and function assays, to 
affect the molecular processes associated with the regulation of gene 
expression (U.S. EPA, 1986). 

1I.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM 0M.L EXPOSURE - 

Not available. 

Quantifying lead's cancer risk involves many uncertainties, some of which 
may be unique to lead. Age, health, nutritional state, body burden, and 
exposure duration influence the absorption, release, and excretion of lead. 
In addition, current knowledge of lead pharmacokinetics indicates that an 
estimate derived by standard procedures would not truly describe the potential 
risk. Thus, the Carcinogen Assessment Group recommends that a numerical 
estimate not be used. 

1I.C. - QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE 

Not available. 

1I.D. - EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) 

II.D.l. EPA DOCUMENTATION - 

U.S. EPA. 1984. Health Effects Assessment for Lead. Prepared by the Office 
of Health and Environmental Assessment, Environmental Criteria and Assessment 
Office, Cincinnati, OH, for the Office of Emergency and Remedial Response, 
Washington, DC. EPA/540/i-86/055. NTIS PB85-163996/AS. 
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U.S. EPA. 1986. Air Quality Criteria Document for Lead. Volumes III, IV. 

a---. 
P-..pared by the Office of Health and Environmental Assessment, Environmental 

eria and Assessment Office, Research Triangle Park, NC, for the Office of 
A,, Quality Planning and Standards. EPA-600/E-83/028dF. 

U.S. EPA. 1987. Preliminary review of the carcinogenic potential of lead 
associated with oral exposure. Prepared by the Office of Health and 
Environmental Assessment, Carcinogenic Assessment Group, Washington DC, for 
the Office of Drinking Water, Office of Solid Waste and the Office of 
Emergency and Remedial Response (Superfund). OHEA-C-267. Internal Review 
Draft. 

II.D.2. _ REVIEW (CARCINOGENICITY ASSESSMENT) 

The review of the carcinogenic potential of lead associated with oral 
exposure has received Agency review. 

The 1986 Air Quality Criteria Document for Lead has received Agency and 
External Review. 

Agency Work Group Review: 05/04/88 

Verification Date: 05/04/88 

- I.D.3. U.S. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) 

William Pepelko / ORD -- (202)260-5898 / FTS 260-5898 

James Cogliano / ORD -- (202)260-9243 / FT.5 260-9243 

______-___________---------- PROTECTI~ m FIRST AID --_____----_____-________ 

PROTECTION SUGGESTED _ 
FROM THE CHRIS MANUAL: 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

** WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

** EXPOSED PERSONNEL SHOULD WASH: 
At the end of each work shift. 
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l * REMOVE CLOTHING: 
Promptly remove non-impenrious clothing that becomes contaminated. 

*+ REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
OSHA (LEAD) 
Not in excess of 0.5 mg/M3: Half-mask, air-purifying respirator 
equipped with high efficiency filters. 
Not in excess of 2.5 mg/M3: Full facepiece air-purifying respirator 
equipped with high-efficiency filters. 
Not in excess of 50 mg/M3: (1) Any powered, air-purifying respirator 
with high efficiency filters; or (2) Half-mask supplied-air respirator 
operated in positive-pressure mode. 
Not in excess of 100 mg/M3: Supplied air respirator with full facepiece 
hood, or helmet or suit and operated in positive pressure mode. 
Unknown concentration or Firefighting: Full facepiece, self-contained 
breathing apparatus operated in postive-pressure mode. 

FIRST AID SOURCE: NIOSH 
EYE: irr immed 
SKIN: soap flush promptly 
INHALATION: art resp 
INGESTION: water, vomit 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air; call emergency medical care. In case of contact 
with material, immediately flush skin or eyes with running water for at 
least 15 minutes. Remove and isolate contaminated clothing and shoes at 
the site. 

___________-_________________ INI’,--& INCIDENT RESPONSE _--____________________ 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: LEAD COMPOUNDS, SOLUBLE, N.O.S. 
DOT ID NUMBER: UN2291 

GUIDE 53 ERG93 
'POTENTIAL HAZARDS* 

*HEALTH HAZARDS- 
Poisonous if swallowed. 
Inhalation of dust or mist may be poisonous. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 
*FIRE OR EXPLOSION 
Some of these materials may burn, but none of them ignites readily. 

'EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. Stay 
upwind; keep out of low areas. Positive pressure self-contained 
breathing apparatus (SCBA) and structural firefighters' protective 
clothing will provide limited protection. CALL Emergency Response 
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Telephone Number on Shipping Paper first. If Shipping Paper not 
available or no answer, CALL CHEM'IREC AT l-800-424-9300. If water 
ncLlution occurs, notify the appropriate authorities. 

!E 
-...dll Fires: Dry chemical, C02; water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. 
*SPILL OR LEAK 
Do not touch or walk through spilled material; stop leak if you can do 
it without risk. 
Small Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
Small Dry Spills: With clean shovel place material into clean, dry container 
and cover loosely; move containers from spill area. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID _ 
Move victim to fresh air; call emergency medical care. In case of 
contact with material, immediately flush skin or eyes with running 
water for at least 15 minutes. Remove and isolate contaminated 
clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
r .missions within this database, or in any of its printed or displayed output 

.S 
- 
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CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

____________________------------ IDENTIFIERS ____________________-------------- 

CHEMTOX RECORD 116 
NAME: CHROMIUM 
SYNONYMS : 
CAS: 7440-47-3 
FORMULA: Cr 
WLN: CR 
CHEMICAL CLASS:Metal 

LAST UPDATE OF THIS RECORD: 03/09/95 

RTECS: GB4200000 
MOL WT: 51.996 

See other identifiers listed below under Regulations. 

___________----_-_________ ______ PROPERTIES ____________________--------------- 

PHYSICAL DESCRIPTION: 

BOILING POINT: 
MELTING POINT: 
FLASH POINT: 
AUTO IGNITION: 
VAPOR PRESSURE: 
UEL: 
LEL: 
VAPOR DENSITY: 
SPECIFIC GRAVITY: 
DENSITY: 
WATER SOLUBILITY: 
INCOMPATIBILITIES: 

steel-gray metal or silver metal powder.(nydh); 
blue-white to steel gray, lustrous, brittle, hard, 
odorless solid (niosh) 

2915 K 2641.8 C 4787.3 F 
2173 K 1899.8 c 3451.7 F 

Not applicable 
Not applicable 

0 mm (APPROX) 
Not applicable 
Not applicable 
No data 
7.14 
7.200 
INSOLUBLE 
strong oxidizers 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

' ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

None reported other than possible 
unburned vapors 
Unknown 
NONE Source:NYDH 
No data 

_________--__----_-------------- REG-TIONS ________---____-__________________ 

DOT hazard class: 9 CLASS 9 
DOT guide: 31 
Identification number: UN3077 
DOT shipping name: ENVIRONMENTALLY HAZARDOUS SUBSTANCES, SOLID, 

N.O.S. (CHROMIUM) 
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Packing group: III 
Label(s) required: CLASS 9 
Snecial provisions: 8, B54 

- I aging exceptions: 173.155 
hurl bulk packaging: 173.215 
Bulk packaging: 173.240 
Quantity limitations- 
Passenger air/rail: NONE 
Cargo aircraft only: NONE 
Vessel stowage: A 
Other stowage provisions: 

STCC NUMBER: Not listed 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER ACT Sect.311:No 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL): 0.1 mg/L (07/30/92) 
Maximum Contaminant Level Goals (MCLG): 0.1 mg/L (07/30/92) 

CLEAN AIR ACT: CAA '90 By category 
EPA WASTE NUMBER: DO07 
CERCLA REF: Y 
RQ DESIGNATION: D 5000 pounds (2270 kg) CERCLA for pieces of solid 

metal with diameter less than 100 micrometers (0.004 
inches). 

SARATPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Chronic toxicity: carcinogen 

-e--- 
SD IN SARA Sect 313: Yes 

de minimus CONCENTRATION: 1.0 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Not given 

NFPA CODES: 
HEALTH HAZARD (BLUE) : Unspecified 
FLAMMABILITY (RED) : _ Unspecified 
REACTIVITY (YELLOW) : Unspecified 
SPECIAL : Unspecified 

-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 1992-1993" 
ATSDR Toxicology Profile available (NTIS** PB/89/236665/AS) 
CHROMIUM 17440-47-31 
California Assembly Bill 1807 Toxic Air Contaminants. 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
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Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 307 Priority Pollutants 
EPA TSCA Chemical IrNentOry List 1986 
EPA TSCA Chemical IrWXtOq List 1989 

EPA TSCA Chemical Inventory LiSt 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
Massachusetts SubStanCe List. 
National Toxicology Program (NTP) list of human carcinogens 
New Jersey DEQlOO list for release reporting. 
New Jersey Right To Know Substance List. (December 1987) 
New Jersey Right to Know Substance List. Listed as a carcinogen, 
New Jersey Right to Know Substance List. Listed as a mutagen. 

OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Waste 
RCRA Toxicity Characteristics (TC) list dated March 29, 1990 
SARA Section 110 Priority List of CERCLA Hazardous Substances 
SARA Section 313 Toxic Chemicals List 
Wisconsin Air.Toxics Control Regulation NR-445 (December 1988) 

SHORT TERM TOXICITY: INHALATION: dust may cause irritation of the nose, 

throat and lungs. SKIN: dust may cause irritation. 
Eyes: dust may cause irritation. INGESTION: dust may 
cause irritation of the mouth and throat.(NYDH) 

LONG TERM TOXICITY: no information found on exposure to chromium metal. 
see specific chromium compounds.(NY~H) 

TARGET ORGANS: 

SYMPTOMS: HISTOLOGIC FIBROSIS OF LUNGS Source: NIOSHP 

CONC IDLH: 250mg/m3(ASCr) 

NIOSH REL: 

ACGIH TLV: 
ACGIH STEL: 

TLV = 0.5mg/M3 A4 
Not listed 

OSHA PEL: Transitional Limits: 
PEL = lmg/M3 
Final Rule Limits: 
TWA = 1 mg/M3 

MAK INFORMATION: Not listed 

CARCINOGEN?: N STATUS: See below 
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REFERENCES: 
ANIMAL SUSPECTED IARC" 2,100,73 
ANIMAL INDEFINITE IARC** 23,205,80 

- Fr 

CARCINOGEN LISTS: 
IARC: Not classified as to human 

carcinogenicity or probably not 
carcinogenic to humans. 

MAX: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not classifiable as a Human 

Carcinogen due to inadequate data. 
OSHA: Not listed 

LDSO value: No LD50 in RTECS 1992 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

unr-rat LD50:27500 ug/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive toxicity (1992 RTECS) : 
This chemical has no known mammalian reproductive toxicity. 

f- 
ODUCTIVE TOXICITY DATA (1992 RTECS) 

California Prop 65: Not listed 

_______---------------------- EPA’s IRIS DATA S-y __________-______________ 

Chromium(V1); CASRN 7440-47-3 (04/01/92) 

-11. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name -- Chromium(V1) 
CASRN -- 7440-47-3 
Last Revised -- 03/01/91 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and grant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is oresented is a drinking water or air concentration providing cancer risks 

in 10,000, 1 in 100,000 or 1 in l,OOO,OOO. Background Document 2 

- f 
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(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

-1I.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION - 

Classification -- A; human carcinogen 

Basis -- Results of occupational epidemiologic studies of chromium-exposed 
workers are consistent across investigators and study popuiations. Dbse- 
response relationships have been established for chromium exposure and lung 
cancer. Chromium-exposed workers are exposed to both chromium III and 
chromium VI compounds. Because only chromium VI has been found to be 
carcinogenic in animal studies, however, it was concluded that only chromium 
VI should be classified as a human carcinogen. 

-1I.A.2. HUMAN CARCINOGENICITY DATA 

Sufficient. Epidemiologic studies of chromate production facilities in 
the United States (Machle and Gregorius, 1948; Brinton et al., 1952; Mancuso 
and Hueper, 1951, Mancuso, 1975; Baetjer, 1950; Taylor, 1966; Enterline, 1974; 
Hayes et al., 1979; Hill and Ferguson, 1979), Great Britain (Bidstrup, 1951; 
Bidstrup and Case, 1956; Alderson et al., 19811, Japan (Watanabe and Fukuchi, 
1975; Ohsaki et al., 1978; Sano and Mitohara, 1978; Satoh et al., 1981) and 
West Germany (Korallus et al., 1982; Bittersohl, 1971) have established an 
association between chromium (Cr) exposure and lung cancer. Most of these 
studies did not attempt to determine whether Cr III or Cr VI compounds were 
the etiologic agents. 

Three studies of the chrome pigment industry, one in Norway (Langard and 
Norseth, 19751, one in England (Davies, 1978, 1979). and the third in the 
Netherlands and Germany (Frentzel-Beyme, 1983) also found an association 
between occupational chromium exposure (predominantly to Cr VI) and lung 
cancer. 

Results of two studies of the chromium plating industry (Royle, 1975; 
Silverstein et al., 1981) were inconclusive, while the findings of a Japanese 
study of chrome platers were negative (Okubo and Tsuchiya, 1979). The results 
of studies of ferrochromium workers (Pokrovskaya and Shabynina, 1973; Langard 
et al., 1980; Axelsson et al., 1980) were inconclusive as to lung cancer risk. 

II.A.3. ANIMAL CARCINOGENICITY DATA - 

-4 

Sufficient. Hexavalent chromium compounds were carcinogenic in animal 
assays producing the following tumor types: intramuscular injection site 
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tumors in Fischer 344 and Bethesda Black rats and in C57BL mice (Furst et 
al., 1976; Maltoni, 1974, 1976; Payne, 1960; Heuper and Payne, 1959); intra- 

-. plural im 1 p ant site tumors for various chromium VI compounds in Sprague- 
c ey and Bethesda Black rats (Payne, 1960; Heuper 1961; Heuper and Payne, 

L-42); intrabronchial implantation site tumors for various Cr VI compounds 
in Wistar rats (Levy and Martin, 1983; Laskin et al., 1970; Levy as quoted 
in NIOSH, 1975); and subcutaneous injection site sarcomas in Sprague-Dawley 
rats (Maltoni, 1974, 1976). 

II.A.4. SUPPORTING DATA FOR CARCINGGENICITY - 

A large number of chromium compounds have been assayed in in vitro 
genetic toxicology assays. In general, hexavalent chromium is mutagenic in 
bacterial assays whereas trivalent chromium is not (Lofroth, 1978; Petrellie 
and Flora, 1977, 1978). Likewise Cr VI but not Cr III was mutagenic in yeasts 
(Bonatti et al., 1976) and in V79 cells (Newbold et al., 1979). Chromium III 
and VI compounds decrease the fidelity of DNA synthesis in vitro (Loeb et al., 
1977), while Cr VI compounds inhibit replicative DNA synthesis in mammalian 
cells (Levis et al., 1978) and produce unscheduled DNA synthesis, presumably 
repair synthesis, as a consequence of DNA damage (Raffetto, 1977). Chromate 
has been shown to transform both primary cells and cell lines (Fradkin et al., 
1975; Tsuda and Kato, 1977; Casto et al., 1979). Chromosomal effects produced 
by treatment with chromium compounds have been reported by a number of 
authors; for example, both Cr VI and Cr III salts were clastogenic for 
cultured human leukocytes (Nakamuro et al., 1978). 

There are no long-term studies of ingested Cr VI. There appears to be 

- r ificant in vivo conversion of Cr VI to Cr III and III to VI; Cr III is an 
essential trace element. 

1I.B. - QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 

Not available. 

-1I.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE 

II.C.1. SUMMARY OF RISK ESTIMATES - 

Inhalation Unit Risk -- 1.2E-2 per (ug/cu.m) 

Extrapolation Method -- Multistage, extra risk 
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Air Concentrations at Specified Risk Levels: 

Risk Level Concentration 
-------------------- e-----L--______ 

E-4 (1 in 10,000) BE-3 ug/cu.m 
E-5 (1 in 100,000) 8E-4 ug/cu.m 
E-6 (1 in l,OOO,OOO) 8E-5 ug/cu.m 

II.C.2. - DOSE-RESPONSE DATA FOR CARCINOGENICITY, INHALATION EXPOSURE 

Species/Strain Dose Tumor Reference 
Tumor Type Incidence 

__--__-______---------------------------------------------------------------- 

human Route: Occupational exposure 
(inhalation) 

Age Midrange Deaths from 
(years) (ug/cu.m) Lung Cancer 

50 5.66 3 
25.27 6 
46.83 6 

60 4.68 4 
20.79 5 
39.08 5 

70 4.41 2 
21.29 4 

Person 
Years 

1345 
931 
299 

1063 
712 
211 
401 
345 

Mancuso, 
1975 

II.C.3. ADDITIONAL COMMENTS (CARCINOGENICITY, INHALATION EXPOSURE) 

The cancer mortality in Mancuso (1975) was assumed to be due to Cr VI, 
which was further assumed to be no less than one-seventh of total chromium. 
It was also assumed that the smoking habits of chromate workers were similar 
to those of the U.S. white male population. The unit risks of Langard et 
al. (1980), Axelsson et al. (19801, and Pokrovskaya and Shabynina (1973) 
are 1.3E-1, 3.5E-2 and 9.23-2 per (ug/cu.m), respectively. 

Hexavalent chromium compounds have not produced lung tumors in animals 
by inhalation. Trivalent chromium compounds have not been reported as car- 
cinogenic by any route of administration. 

The unit risk should not be used if the air concentration exceeds 8E-1 
ug/cu.m. since above this concentration the unit risk may not be appropriate. 

II.C.4. - DIS~U.~SION OF CONFIDENCE (cARCIN~~ENICITY, INHALATION EXPOSURE) 
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Results of studies of chromium exposure are consistent across investi- 
gaf?rs and countries. 

,- 
A dose-relationship for lung tumors has been estab- 

:d. The assumption that the ratio of Cr III to Cr VI is 6:1 may lead to 
a ,-fold underestimation of risk: The use of 1949 hygiene data, which may 
underestimate worker exposure, may result in an overestimation of risk. 
Further overestimation of risk may be due to the implicit assumption that 
the smoking habits of chromate workers were similar to those of the general 
white male population, since it is generally accepted that the proportion of 
smokers is higher for industrial workers than for the general population. 

1I.D. - EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGEXICITY ASSESSMENT) 

II.D.l. EPA DOCUMENTATION - 

Mancuso, T.F. 1975. International Conference on Heavy Metals in the Envi- 
ronment. Toronto, Ontario, Canada. 

U.S. EPA. 1984. Health Assessment Document for Chromium. Prepared by 
the Office of Health and Environmental Assessment, Environmental Criteria 
and Assessment Office, Cincinnati, OH. EPA 600/8-83-014F. 

/-- i.D.2. REVIEW (CARCINOGHNICITY ASSESSMENT) 

The quantification of cancer risk in the 1984 Health Assessment Document 
has received peer review in public sessions of the Environmental Health Com- 
mittee of the U.S. EPA's Science Advisory Board. 

Agency Work Group Review: 06/26/86 

Verification Date: 06/26/86 

II.D.3. U.S: EPA CONTACTS (CARCINGGENICITY ASSESSMENT) 

Herman J. Gibb / ORD -- (202)260-5898 / FT.5 260-5898 

Chao W. Chen / ORD -- (202)260-5719 / FT.5 260-5719 

______---------------------- PROTECTION AN,-j FIRST AID -------------_------_____ 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 
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NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

** WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

** WEAR EYE PROTRCTION TO PREVENT: 
Reasonable probability of eye contact. 

** EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes contaminated. 

** REMOVE CLOTHING: 
Promptly remove non-impervious clothing that becomes contaminated. 

** REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
OSHA (CHROMIUM) 
2.5 mg/M3: Any dust and mist respirator except single-use respirators. * 
Substance reported to cause eye irritation or damage may require eye 
protection. 
5 mg/M3: Any dust and mist respirator except single-use and quarter-mask 
respirators. f Substance reported to cause eye irritation or damage may 

require eye protection. / Any supplied-air respirator. l Substance 
reported to cause eye irritation or damage may require eye protection. / 
Any self-contained breathing apparatus. * Substance reported to cause eye 
irritation or damage may require eye protection. 
12.5 mg/M3: Any powered air-purifying respirator with a dust and mist 
filter. * Substance reported to cause eye irritation or damage may 

require eye protection. / Any supplied-air respirator operated in a 
continuous flow mode. l Substance reported to cause eye irritation or 
damage may require eye protection. 
25 mg/M3: Any air-purifying full facepiece respirator with a 
high-efficiency particulate filter. / Any powered air-purifying 
respirator with a tight-fitting facepiece and a high-efficiency 
particulate filter. l Substance reported to cause eye irritation or 
damage may require eye protection. / Any self-contained breathing 
apparatus with a full facepiece. / Any supplied-air respirator with a 
full facepiece. 
250 mg/M3: Any supplied-air respirator with a full facepiece and 
operated in a pressure-demand or other positive pressure mode. 
EMERGENCY OR PLANNED ENTRY IN UNXNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator with a 
high-efficiency particulate filter. / Any appropriate escape-type 
self-contained breathing apparatus. 
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FIRST AID SOURCE: NIOSH 
EYF. irr immed 

-- : soap wash 
l...&TION: art resp 
INGESTION: water. vomit 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
In case of contact with material, immediately flush eyes with running 
water for at least 15 minutes. Wash skin with soap and water. Remove and 
isolate contaminated clothing and shoes at the site. 

_______-_----__-------------- INITIAL INCIDENT RESPONSE ----------------------- 

US Department of Transportation Guide to Hazardous Materials Transport 
Information 1 Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: ENVIRONMENTALLY HAZARDOUS SUBSTANCES, SOLID, N.O.S. (CHROMIUM) 

DOT ID NUMBER: UN3077 

ERG93 
*POTENTIAL HAZARDS* 

GUIDE 31 

*FIRE OR EXPLOSION 
Some of these materials may burn, but none of them ignites readily. 
Material may be transported hot. 
*HEALTH HAZARDS 
Contact may cause burns to skin and eyes. 
Inhalation of asbestos dust may have a damaging effect on the lungs. 
Fire may produce irritating or poisonous gases. 
F tf from fire control or dilution water may cause pollution. 

*EMERGENCY ACTION* 
- 
= Keep unnecessary people away; isolate hazard area and deny entry. 

Positive pressure self-contained breathing apparatus (SCBA) and 
structural firefighters' protective clothing will provide limited 
protection. CALL Emergency Response Telephone Number on Shipping Paper 
first. If Shipping Paper not available or no answer, CALL CHEMTREC AT 
l-800-424-9300. If water pollution occurs, notify the appropriate 
authorities. 
*FIRE 
Small Fires: Dry chemical, CO2, water spray or regular foam, 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. 
*Do not scatter spilled material with high-pressure water streams. 
Dike fire control water for later disposal. 
*SPILL OR LEAK 
Stop leak if you can do it without risk. 
Avoid inhalation of asbestos dust. 
Small Dry Spills: With clean shovel place material into clean, dry container 
and cover loosely; move containers from spill area. 
Small Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
Cover powder spill with plastic sheet or tarp to minimize spreading. 
*FIRST AID 
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In case of contact with material, immediately flush eyes with running 
water for at least 15 minutes. Wash skin with soap and water. Remove 
and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

- _____--_______-------------- IDENTIFIERS ---------------------------------- 

CHEMTOX RECORD 125 
NAME: COPPER 
SYNONYMS : NON?3 
CAS: 7440-50-E 
FORMULA: cu 
WLN: 
CHEMICAL CLASS:Metal 

LAST UPDATE OF THIS RECORD: 03/09/95 

RTECS: GL5325000 
MOL NT: AT. WT. = 63.546 

See other identifiers listed below under Regulations. 

______---_________-------------- PROPERTIES ---______-------_------------------ 

PHYSICAL DESCRIPTION: yellow to brown colored metal 
BOILING POINT: 2597 K 2323.8 C 4214.9 F 
MELTING POINT: 1356 K 1082.8 C 1981.1 F 
FLASH POINT: Not applicable 
AUTO IGNITION: Not applicable 
VAPOR PRESSURE: 1MM CZ' 1628 C 
UEL: Not applicable 
LEL: Not applicable 
VAPOR DENSITY: No data 
SPECIFIC GRAVITY: 8.94 
l- ‘ITY: 8.92 

d SOLUBILITY: ./-Y INSOLUBLE 
INCOMPATIBILITIES: acetylene 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

None reported other than possible 
unburned vapors 
Unknown 
No data 
No data 

DOT hazard class: 9 CLASS 9 
DOT guide: 31 
Identification number: UN3077 
DOT shipping name: ENVIRONMENTALLY HAZARDOUS SUBSTANCES, SOLID, 

N.O.S. (Copper) 
Packing group: III 
Label(s) required: clAss 9 



Special provisions: 8.,B54 
Packaging exceptions: 173.155 
Non bulk packaging: 173.213 
Bulk packaging: 173.240 
Quantity limitations- 
Passenger air/rail: None 
Cargo aircraft only: None 
Vessel stowage: A 
Other stowage provisions: 

STCC NUMBER: Not listed 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER ACT Sect.311:No 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL): Treatment technique (12/07/92) 
Maximum Contaminant Level Goals (MCLG): 1.3 mg/L (12/07/92) 

CLEAN AIR ACT: Not listed 
EPA WASTE NUMBER: None 
CERCLA REF: Not listed 
RQ DESIGNATION: D 5000 pounds (2270 kg) CERCLA for pieces of solid. 

metal with diameter less than 100 micrometers (0.004 
inches). 

SARA TPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: adverse effect to target organs. 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 1.0 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Not given 

NFPA CODES: 
HEALTH HAZARD (BLUE): Unspecified 
FLAMMABILITY (RED) : Unspecified 
REACTIVITY (YELLOW) : Unspecified 
SPECIAL :- Unspecified 

-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 1992-1993" 
COPPER [7440-50-E] 
California Assembly Bill 2588 Air Toxics "Hot Spots" Chemicals. 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, vol 122. 
Clean Water Act Section 307 Priority Pollutants 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
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EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPE TSCA Test Submission (TSCATS) Database - September 1989 

,- achusetts Substance List. 
hwrr Jersey DEQlOO list for release reporting. 
OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
Pennsylvania Hazardous Substance List 
SARA Section 110 Priority List of CERCLA Hazardous Substances 
SARA Section 313 Toxic Chemicals List 
Wisconsin Air Toxics Control Regulation NR-445 (December 1988) 

_________----_______---------- TOXICITY DATA -_______-----------_-------------- 

SHORT TERM TOXICITY: COLD, IRRITATION OF RESPIRATORY TRACT, NASAL 
DISCOMFORT, CONJUCTIVITIS, CORNEAL ULCERATION, AND 
EDEMA. l * Source: 1 

LONG TERM TOXICITY: skin discoloration, kidney and liver damage, 
ulceration and preforation of nasal septum, mucous 
membrane change. ** source: I 

TARGET ORGANS: 

SYMPTOMS: 

CONC IDLH: 

P- 'H REL: 

- F ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

MAK INFORMATION: 

CARCINOGEN?: N 

CARCINOGEN LISTS: 

resp system,skin,eyes,increased risk of wilson's disease 

Source : 

lOOmg/m3(ASCu) 

TLV = FUME 0.2 MG/M3; DUST AND MISTS lmg/M3 as COPPER 
Not listed 

Transitional Limits: 
PEL = (FUME) 0.1 MG/M3; (DUST AND MISTS) lmg/M3 

Final Rule Limits: 
TWA = (FUME) 0.1 MG/M3; (DUST AND MISTS) 1 mg/M3 

1 calculated as total dust mG/M3 
Substance with systemic effects, onset of effect less 
than or equal to 2 hrs: Peak = 2xMAX for 30 minutes, 4 
times per shift of 8 hours. 

STATUS: See below 

- @ 

IARC: Not listed 
MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 
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HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 
orl-hmn TDLo:120 ug/kg PHRPAC 73,910,58 

GASTROINTESTINAL 
Nausea or vomiting 

LD50 value: No LD50 in RTECS 1992 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

ipr-mus LD50:3500 ug/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive toxicity (1992 RTECS): 
This chemical is a mammalian reproductive toxin. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
orl-rat TDLo:152 mg/kg (22W pre) GISAAA 45(3),8,80 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Central nervous system 

orl-rat TDLo:1520 ug/kg (22W pre) GISAAA 45(31,8,80 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

orl-rat TDLo:1210 ug/kg (35W pre) GISAAA 42(8),30,77 
EFFECTS ON FERTILITY 

Pre-implantation mortility 

EFFECTS ON FERTILITY 
Post-implantation mortality 

California Prop 65: Not listed 

----------------------------- EPA’s IRIS DATA S-y --___________-___________ 

Copper; CASRN 7440-50-a {04/01/92) 

II. - CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name -- Copper 
CASRN -- 7440-50-e 
Last Revised -- 08/01/91 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 

presented in three ways. The slope factor is the result of application of a 
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low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 

- f Iresented is a drinking water or air concentration providing cancer risks 
CI- 1 in 10,000, 1 in 100,000 or-1 in l,OOO,OOO. Background Document 2 
(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

1I.A. EVIDENCE FOR CLASSIFICATION AS TO EUMAN CARCINOGENICITY - 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION - 

Classification -- D; not classified 

Basis -- There are no human data, inadequate animal data from assays of 
copper compounds, and equivocal mutagenicity data. 

-1I.A.2. HUMAN CARCINDGENICITY DATA 

None. 

TI.A.3. ANIMAL CARCINCGENICITY DATA 

Inadequate. Bionetics Research Labs (1968) studied the carcinogenicity of 
a copper-containing compound, copper hydroxyquinoline, in two strains of mice 
(B6C3Fl and B6AKFl). Groups of 18 male and 18 female 'I-day-old mice were 
administered 1000 mg copper hydroxyquinoline/kg bw (180.6 mg Cu/kg) suspended 
in 0.5% gelatin daily until they were 28 days old, after which they were 
administered 2800 ppm (505.6 ppm Cu) in the feed for 50 additional weeks. No 
statistically significant increases in tumor incidence were observed in the 
treated 78-week-old animals. 

In the same study, Bionetics Research Labs (1968) administered a single 
subcutaneous injection of gelatin (control) or 1000 mg of copper 
hydroxyquinoline/kg bw (180.6 mg Cu/kg) suspended in 0.5% gelatin to groups of 
28-day-old mice of both strains. After 50 days of observation, the male 
B6C3Fl had an increased incidence of reticulum cell sarcomas compared with 
controls. No tumors were observed in the treated male BCAKFl mice, and a low 
incidence of reticulum cell sarcomas was observed in the treated female mice 
of both strains. 

Gilman (1962) administered intramuscular injections containing 20 mg of 
cupric oxide (16 mg Cu), cupric sulfide (13.3 mg Cu), and cuprous sulfide (16 
mg Cu) into the left and right thighs of 2- to 3-month-old Wistar rats. 
After 20 months of observations, no injection-site tumors were observed in 
any animals, but other tumors were observed at very low incidence in the 

/? 
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animals receiving cupric sulfide (2/30) and cuprous sulfide (l/30). AS the 
relevance of the organic copper compound to the observation of sarcoma 
induction is uncertain and the incidence of tumors in rats treated i.m. with 
inorganic copper was very low, data are considered inadequate for 
classification. 

II.A.4. SUPPORTING DATA FOR CARCINOGENICITY - 

Moriya et al. (1983) reported no increase in mutations in E. coli and S. 
typhimurium strains TA98, TA1535, TA1537 and TA1538 incubated with up to 5 mg 
copper quinolinolate/plate and in S. typhimurium TA98 and TAlOO incubated 
with up to 5 mg copper sulfate/plate. Demerec et al. (1951) reported 
dose-related mutagenic effects in E. coli with 2 to 10 ppm copper sulfate in 
a reverse mutation assay. Negative results were obtained with copper sulfate 
or copper chloride in assays using S. cerevisiae (Singh, 1983) and Bacillus 
subtilis (Nishioka, 1975, Matsui, 1980, Kanematsu et al., 1980). Errors in 
DNA synthesis from poly(c)templates have been induced in viruses incubated 
with copper chloride or copper acetate (Sirover and Loeb, 1976). Chromosomal 
aberrations were induced in isolated rat hepatocytes when incubated with 
copper sulfate (Sina et al., 1983). Cast0 et al. (1979) showed enhanced cell 
transformation in Syrian hamster embryo cells infected with simian adenovirus 
with the addition of cuprous sulfide and copper sulfate. High concentrations 
of copper compounds have been reported to induce mitosis in rat ascites cells 
and recessive lethals in Drosophila melanogaster. Law (1938) reported 
increases in the percent lethals observed in Drosophila larvae and eggs when 
exposed to copper by microinjection (0.1% copper sulfate) or immersion 
(concentrated aqueous copper sulfate), respectively. 

-1I.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 

Not available. 

1I.C. - QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE 

Not available. 

1I.D. - EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) 

Page 6 



II.D.l. EPA DOCUMENTATION 
Jh =' 

ti.j. EPA. 1987. Drinking Water Criteria Document for Copper. Prepared by 
the Office of Health and Environmental Assessment, Environmental Criteria and 
Assessment Office, Cincinnati, OH for the Office of Drinking Water, 
Washington, DC. ECAO-CIN 417. 

II.D.2. - REVIEW (CARCINOGBNICITY ASSESSMENT) 

The values in the 1987 Drinking Water Criteria Document for Copper have 
received peer and administrative review. 

Agency Work Group Review: 09/15/87 

Verification Date: 09/15/07 

II.D.3. - U.S. EPA CONTACTS (CARCINGGBNICITY ASSESSMENT) 

David J. Reisman / ORD -- (513)569-7588 / FT.9 684-7588 

W. Bruce Peirano / ORD -- (513)569-7540 / FT.5 684-7540 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
OX-IA (COPPER) 
5 mg/M3: Any dust and mist respirator except single-use respirators. + 
Substance reported to cause eye irritation or damage may require eye 
protection. 
10 mg/M3: Any dust and mist respirator except single-use and 
quarter-mask respirators. l Substance reported to cause eye irritation or 
damage may require eye protection. / Any supplied-air respirator. * 
Substance reported to cause eye irritation or damage may require eye 
protection. / Any self-contained breathing apparatus. * Substance 
reported to cause eye irritation or damage may require eye protection. 
25 mg/M3: Any powered air-purifying respirator with a dust and mist 
filter. * Substance reported to cause eye irritation or damage may 
require eye protection. / Any supplied-air respirator operated in a 
continuous flow mode. * Substance reported to cause eye irritation or 
damage may require eye protection. 
50 mg/M3: Any air-purifying full facepiece respirator with a 
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high-efficiency particulate filter. / Any self-contained breathing 
apparatus with a full facepiece. / Any supplied-air respirator with a 
full facepiece. / Any powered air-purifying respirator with a 
tight-fitting facepiece and a high-efficiency particulate filter. l 

Substance reported to cause eye irritation or damage may require eye 
protection. 
1000 mg/M3: Any supplied-air respirator with a half-mask and operated in 
a pressure-demand or other positive pressure mode. * Substance reported 
to cause eye irritation or damage may require eye protection. 
2000 mg/M3: Any supplied-air respirator with a full facepiece and 
operated in a pressure-demand or other positive pressure mode. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator with a 
high-efficiency particulate filter. / Any appropriate escape-type 
self-contained breathing apparatus. 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
rn case of contact with material, immediately flush eyes with running 
water for at least 15 minutes. Wash skin with soap and water. Remove and 
isolate contaminated clothing and shoes at the site. 

___-__---__________---------- INITIAL INCIDENT RESPONSE ----------------------- 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: ENVIRONMENTALLY HAZARDOUS SUBSTANCES, SOLID, N.O.S. (Copper) 
DOT ID NUMBER: UN3077 

ERG93 
*POTENTIAL HAZARDS* 

GUIDE 31 

*FIRE OR EXPLOSION 
Some of these materials may burn, but none of them ignites readily. 
Material may be transported hot. 
*HEALTH HAZARDS 
Contact may cause burns to skin and eyes. 
Inhalation of asbestos dust may have a damaging effect on the lungs. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. 
Positive pressure self-contained breathing apparatus (SCBA) and 
structural firefighters' protective clothing will provide limited 
protection. CALL Emergency Response Telephone Number on Shipping Paper 
first. If Shipping Paper not available or no answer, CALL CHEMTREC AT 
l-800-424-9300. If water pollution occurs, notify the appropriate 
authorities. 
'FIRE 
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Small Fires: Dry chemical, CO2, water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. 

-- not scatter spilled material with high-pressure water streams. 
L,,.e fire control water for later disposal. 
*SPILL OR LEAK 
stop leak if you can do it without risk. 
Avoid inhalation of asbestos dust. 
Small Dry Spills: With clean shovel place material into clean, dry container 
and cover loosely; move containers from spill area. 
Small Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
Cover powder spill with plastic sheet or tarp to minimize spreading., 
'FIRST AID 
In case of contact with material, immediately flush eyes with running 
water for at least 15 minutes. Wash skin with soap and water. Remove 
and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

__________-__--________ -----_--- IDENTIFIERS __________________________________ 

CHEMTOX RECORD 2160 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: ZINC METAL, POWDER OR DUST 
SYNONYMS : BLUE POWDER; C.I. 77945; C.I. PIGMENT BLACK 16; C.I. 

PIGMENT METAL 6; EMANAY ZINC DUST; GRANULAR ZINC; JASAD; 
ZINC DUST; ZINC POWDER; EMMANAY ZINC DUST; ZINC; ZINC DUST 
NO. 44; ZINC METAL 

CAST 7440-66-6 RTECS: ZG8600000 
FORMULA: Zn MOL WT: 65.37 
WLN: ZN 
CHEMICAL CLASS:Metal 

See other identifiers listed below under Regulations. 

--_-______---____--_------------ PROPERTIES ______:___---___--__--------------- 

PHYSICAL DESCRIPTION: silvery metal.(nydh) 
BOILING POINT: NA 
MELTING POINT: 692.66 K 419.5 c 
FLASH POINT: Not applicable 
AUTO IGNITION: Not applicable 
VAPOR PRESSURE: 
UEL: Not applicable 
LEL: Not applicable 
VAPOR DENSITY: No data 
SPECIFIC GRAVITY: No data 
DENSITY: 7.140 
WATER SOLUBILITY: 
INCOMPATIBILITIES: 

787.1 F 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

None reported other than possible 
unburned vapors 
Unknown 
No data 
No data 

DOT hazard class: 4.3 DANGEROUS WHEN WET 
DOT guide: 76 
Identification number: UN1436 
DOT shipping name: Zinc powder [or1 Zinc dust 
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Packing group: I - II - III 
Label(s) required: DANGEROUS WHEN WET, SPONTANEOUSLY COMBUSTIBLE - DANGEROUS WHEN WET, SPONTANEOUSLY COMBUSTI 
Fnecial provisions: A19,N40WA19 

=r"4 .aging exceptions: 173.NoneWNonemNone 
lrvrl bulk packaging: 173.21Im212m213 

Bulk packaging: 173.242m242m242 

Quantity limitations- 
Passenger air/rail: Forbiddenm15 kgm25kg 
Cargo aircraft only: 15kgm50 kgmiookg 
Vessel stowage: AmAmA 
Other stowage provisions: 

STCC NUMBER: Not listed 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER ACT Sect.311:No 
CLEAN AIR ACT: Not listed 
EPA WASTE NUMBER: DO03 
CERCLA REF: Not Listed 
RQ DESIGNATION: C 1000 pounds (454 kg) CERCLA for pieces of solid metal 

with diameter less than 100 micrometers (0.004 
inches). 
Not listed SARATPQ VALUE: 

SARA Sect. 312 
categories: 

Acute toxicity: Irritant 
Fire hazard: flammable. 
Reactive hazard: water reactive. 
Fire hazard: pyrophoric. 

Yes --- ED IN SARA Sect 313: 
I 

‘de minimus CONCENTRATION: 1.0 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Not given 

NFPA CODES: 
HEALTH HAZARD (BLUE) : Unspecified 
FLAMMABILITY (RED) :_ Unspecified 
REACTIVITY (YELLOW) : Unspecified 
SPECIAL : Unspecified 

____-__------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ATSDR Toxicology Profile available (NTIS** PB/90/171414/AS) 
California Assembly Bill 2588 Air Toxics "Hot Spots" Chemicals. 
Canadian Domestic <Substances List 
Clean Water Act Section 307 Priority Pollutants 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
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EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
Massachusetts Substance List. 
New Jersey Right To Know Substance List. (December 1987) 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Waste 
SARA Section 110 Priority List of CERCLA Hazardous Substances 
SARA Section 313 Toxic Chemicals List 
ZINC METAL, POWDER OR DUST f7440-66-61 

___________________----------- TOXICITY DATA _______--------_---_-------------- 

SHORT TERM TOXICITY: INHALATION: no information found on exposure to zinc 
metal. however, when heated, zinc can form zinc oxide 
fumes which can cause "metal fume fever". see zinc 
oxide. SKIN: no information found on exposure to zinc 
metal. see specific zinc compound. Eyes: no 
information found on exposure to zinc metal. see 
specific zinc compound. INGESTION: 12 grams (l/3 
ounce) of zinc metal taken over 2 days has caused 
sluggishness, light-headedness, a staggering gait and 
difficulty in writing. see specific zinc 
compounds. (NYDH) 

LONG TERM TOXICITY: no information found on zinc metal. see specific zinc 
compounds.(NYDH) 

TARGET ORGANS: 

SYMPTOMS: Source : 

CONC IDLH: Nonegiven 

NIOSH REL: Not given 

ACGIH TLV: Not listed 
ACGIH STEL: Not listed 

OSHA PEL: Not in Table Z-l-A 

MAK INFORMATION: Not listed 

CARCINOGEN?: N STATUS: See below 

CARCINOGEN LISTS: 
IARC: Not listed 
MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
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ACGIH: Not listed 
OSHA: Not listed 

/? N TOXICITY DATA: (Source: NIOSH RTECS) 
ihl-hmn TCLo:124 mg/m3/5OM AHYGAJ 72,358,10 

LUNGS, THORAX, OR RESPIRATION 
cough 

LUNGS, THORAX, OR RESPIRATION 
Dyspnea 

SKIN AND APPENDAGES 
Other 

Sweating 

LD50 value: No LD50 in RTECS 1992 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

skn-hmn 300 ug/3D-I MLD 

Reproductive toxicity (1992 RTECS): 
This chemical has no known mammalian reproductive toxicity. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 

California Prop 65: Not listed 

______--__----_--I--_________ EPA’s IRIS DATA S-y __-______________________ 

r 7 and Compounds; CASRN 7440-66-6 (04/01/921 

- F -11. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name -- Zinc and Compounds 
CASRN -- 7440-66-6 
Last Revised -- 02/01/91 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant- 

itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 

presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 

The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in 1,000,000. Background Document 2 
(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

_ 1I.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY 



II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION - 

Classification -- D; not classifiable as to human carcinogenicity 

Basis -- Based on inadequate evidence in humans and animals. 

II.A.2. HUMAN CABCINOGENICITY DATA - 

Inadequate. There are no reports on the possible carcinogenicity of zinc 
and compounds per se in humans. Case studies have been used to evaluate the 
effects of zinc administered for therapeutic reasons. There are reports which 
compare zinc levels in normal and cancerous tissue. Studies of occupational 
exposure to zinc compounds have also been conducted, but have limited value 
because they do not correlate exposure with cancer risk. 

Case reports of chronic therapeutic exposure for approximately 2 years of 
two patients, a 59-year-old female and a 26-year-old homozygous sickle-cell 
male, to loo-150 mg/day zinc as zinc sulfate or zinc acetate, respectively, 
have reported a profound anemia associated with hypoceruloplasminemia and 
hypocupremia (Porter et al., 1977; Prasad et al., 1978). The conditions were 
corrected by copper supplementation and, in one case, withdrawal of zinc. 

Habib et al. (1976) reported that average zinc concentrations in normal 
and hypertrophic prostate tissues were similar, approximately 6.8 umol/g, but 
the average zinc concentration was lower in carcinomatous prostate tissues 

(2.6 umol/g). These tissue samples were obtained as follows: normal prostate 
tissues were obtained at autopsy from 9 men 25-58 years old (average age 36); 
and both hyperplastic and carcinomatous prostate tissues were obtained from 
the biopsies of 23 men 58-87 years old (average age 70) and from 9 men 64-91 
years old (average age 731, respectively. Several other studies have also 
shown lower average zinc concentrations in cancerous vs. normal or 
hypotrophic prostate tissue (U.S. EPA, 1987). NBC (1978) and U.S. EPA (1987) 
have reviewed other studies which have noted both high and low zinc levels in 
other cancerous and noncancerous tissues with no definite pattern. From 
these studies it could not be concluded whether zinc was a carcinogen. 

Several occupational studies have been conducted on workers exposed to 
zinc compounds (Batchelor et al., 1926; Chmielewski et al., 1974a,b; 
Bobrishchev-Pushkin et al., 1977). No increase in the incidence of cancer was 
noted; however, the studies were designed to evaluate other endpoints and did 
not specifically address cancer. Other symptoms such as slight leukocytosis, 
occurrences of metal fume fever, respiratory disease and hypocalcemia were 
some of the findings noted in exposed workers. Batchelor et al. (1926) 
extensively investigated workers exposed to zinc in a smelter. A total of 24 
workers whose exposure ranged from 2-35.5 years were selected. In most work 
areas the mean zinc concentrations were generally below 35 mg/cu.m, except in 
the zinc dust plant where concentrations of up to 130 mg/cu.m were measured. 
The average level of zinc in whole blood of the 24 exposed workers was 458 
ug/100 mL, compared with 387 ug/lOO mL in 10 control measurements. No 
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information was given about the control subjects. Klucik and Koprda (1979) 
found that exposure levels to zinc oxide dust in a zinc oxide factory were on 
average 0.5 mg/cu.m for Zinc melters and 2.44-7.15 mg/cu.m for zinc oxide 

=- :ers; it was not indicated how these values were obtained. Chmielewski et 
aa. (1974a,b) examined a group of workers who were exposed to zinc oxide in a 
shipyard; this included 20 ship smiths, 20 electric welders, 20 ship's 
pipeline fitters, and 20 zincifying workers. High concentrations of zinc 
oxide were'found at the stands of the electric welders, who worked in 
containers (maximum 58 mg/cu.m, mean 18 mg/cu.m), and the ship smiths, who 
worked in a superstructure (maximum 50 mg/cu.m, mean 12 mg/cu.m). These 
workers were also exposed to other hazardous compounds, such as nitrogen 
oxides. Bobrishchev-Pushkin et al. (1977) studied 1018 workers in the casting 
shops of three copper alloy production facilities in the USSR. Four hundred 
and fifty-one workers from the rolling shops were used as controls. 'The 
average level of zinc oxide exposure in the casting shop was 2.1 mg/cu.m 
(range of 0.2-5.1 mg/cu.m), well below the USSR's maximally allowable 
concentration of 6 mg/cu.m. Workers were also exposed to other metals such as 
copper, lead and nickel. 

II.A.3. ANIMAL CARCINCGENICITY DATA - 

Inadequate. In a l-year study, an unspecified number of newborn Chester 
Beatty stock mice (sex not reported) were administered 0, 1000, or 5000 ppm 
zinc (approximately 0, 170, or 850 mg/kg/day) as zinc sulfate in drinking 
water (Walters and Roe, 1965). A separate group of mice received zinc oleate 
in the diet at an initial dose of 5000 ppm zinc; this dose was reduced to 2500 
r after 3 months and to 1250 ppm after an additional 3 months because of 

,- ality due to anemia. An epidemic of ectromelia caused the deaths of 
- _ 

several mice during the first 8 weeks; consequently, additional control and 
test-diet groups were established. There was no difference in body weight 
gain between control and treated groups, except the dietary zinc group which 
became anemic. Survival was not reported in treated compared with control 
groups. 

An apparent increase in the incidence of hepatomas was observed in treated 
mice surviving for 45 weeks or longer relative to controls (original and 
replacement mice pooled). The hepatoma incidence in the control, low-dose 
drinking water, high-dose drinking water, and test-diet group was 3/24 
(12.5%), 3/28 (10.7%), 3/22 (13.6%), and 7/23 (30.4%), respectively. 
Incidence of malignant lymphoma in the control, low-dose drinking water, high- 
dose drinking water, and test-diet groups was 3/24 (12.5%), 4/28 (14.3%), 2/22 
(9%), and 2/23 (8.7%), respectively. Incidence of lung adenoma in the 
control, low-dose drinking water, high-dose drinking water, and test-diet 
groups was lo/24 (41.7%), 9/28 (32.1%), 5/22 (22.7%), and 9/23 (39.1%), 
respectively. None of these were significantly elevated in a statistical 

analysis of this data performed by the EPA. In a 14-month study conducted 
with I50 C3H mice (sex not reported), administration of 500 mg/L zinc sulfate 
(approximately 100 mg/kg/day) in the drinking water resulted in hypertrophy of 
the adrenal cortex and pancreatic islets (Aughey et al., 1977). No tumors 
were noted; however, only the adrenal, pancreas and adenohypohysis were 
examined. Accurate consumption data could not be obtained due to spillage 

-- Page 6 



during drinking. No instances Of adrenal or pancreatic hypertrophy were seen 
in a control group (number of animals not stated) that received only distilled 
water. 

After an intratesticular injection of zinc, Guthrie observed seasonally- 
related testicular tumors in fowl (Guthrie, 1964) but no tumors in rats 
(Guthrie, 1956). Guthrie (1964) administered zinc chloride, zinc acetate or 
zinc stearate to groups of white leghorn chickens by intratesticular injection 
(approximately 0.01 g/injection); groups of chickens were sacrificed from 3 

weeks to 11 months. Eight of the 111 chickens injected with zinc chloride in 
January and February developed testicular testoma, while none of the 48 
chickens injected with zinc chloride in March developed tumors. None of the 
36 chickens injected with zinc acetate in March and none of the 14 chickens 
injected with zinc stearate in January and February developed tumors; no 
conclusions about the carcinogenicity of these two compounds could be made 
because an insufficient number of chickens were tested. No control group was 
described. 

Guthrie injected 0.15-0.20 mL of 10% zinc sulfate into the testis of 
nineteen I-month-old rats and 0.15 mL of 5% zinc chloride into the testis of 
twenty-nine 3-month-old rats (strain not specified) (Guthrie 1956). No 
testicular tumors were observed in either group at sacrifice 15 months after 
injection. No controls were described. Riviere et al. (1959) injected 5% 
zinc chloride in distilled water into the testicles of 100 Wistar rats. The 
rats were subdivided into several groups; some rats were unilaterally 
castrated and some rats received an injection of 200 units serum gonadotrophin 
and a subcutaneous implantation of a 25 mg pellet of distilbene or 100 mg 
testosterone. The number of rats in each of the four groups (unilateral 
castration +/- hormone treatment and untreated +/- hormone treatment was not 
stated. No control group was described. Testicular tumors (including 
interstitial tumors, a seminoma and an embryoma) became apparent 15 months 
after inoculation (tumor incidence not specified). There are no specific data 
on the effects of hormones in this experiment. 

Halme (1961) exposed tumor-resistant and tumor-susceptible strains of mice 
to zinc in drinking water. In a 3-year, five-generation study, zinc chloride 
was added to the water of tumor-resistant mice (strain not specified); the 
groups received 0, 10, 20, 50, 100, or 200 mg Zn/L. The spontaneous tumor 
frequency for this strain of mice was 0.0004%. The tumor frequencies in the 
generations were: FO=O.9%, F1=3.5%, Fl and F2=7.6% and F3 and F4=25.7%. Most 
of the tumors occurred in the 10 and 20 mg Zn dose groups. No statistical 
analyses and no individual tumor-type data were reported. In the tumor- 

susceptible mice, strains C3H and A/Sri received lo-29 mg Zn/L in their 
drinking water for 2 years; 33/76 tumors were observed in the C3H strain (31 
in females) and 24/74 tumors were observed in the A/Sri strain (20 in females). 
Most of the tumors were adenocarcinomas. The numbers of specific tumor types 
were not reported. The tumor frequencies (43.4% for C3H and 32.4% for A/Sri 
both sexes combined) were higher than the spontaneous frequency (15% for each 
strain), although no statistical analyses were reported. 

II.A.4. - SUPPORTING DATA FOR CARCINGGENICITY 
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In a short-term, in vivo assay, Stoner et al. (1976) injected strain 
A/Strong mice (20/sex/dose) intraperitoneally with zinc acetate 3 times/week 

a total of 24 injections (total doses were 72, 180, or 360 mg/kg). 
L.,,ltrols (20/sex/group) consisted of an untreated group, a vehicle control 
group administered 24 injections of saline and a positive control group 
administered a single injection of urethan (20 mg/mouse). Mice were 
sacrificed 30 weeks after the first injection; survival was comparable for all 
groups. There was no increase in number of lung tumors per mouse in treated 
animals relative to the pooled controls. While four thymomas were observed in 

zinc acetate-treated groups and none in controls, the occurrence of these 
tumors was not statistically significantly elevated. 

Urine samples from subjects occupationally exposed in the rubber industry 
to a variety of compounds, including zinc oxide, were not found to be 
mutagenic in the microtitre fluctuation assay with Salmonella typhimurium 
strains TA1535, TA98 and TAlOO (Crebelli et al., 1985). 

The results of short-term genotoxicity assays for zinc are equivocal. 
Zinc acetate and/or zinc 2,4-pentanedione have been analyzed in four short- 
term mutagenicity assays (Thompson et al., 1989). In the Salmonella assay 
(with or without hepatic homogenates), zinc acetate was not mutagenic over a 
dose range of So-7200 ug/plate but zinc 2,4-pentanedione was mutagenic to 
strains TA1538 and TA98 at 400 ug/plate. The addition of hepatic homogenates 
diminished this response in a dose-dependent manner. In the mouse lymphoma 
assay, zinc acetate gave a dose-dependent positive response with or without 
metabolic activation; the mutation frequency doubled at 10 ug/mD. In the CHO 
in vitro cytogenetic assay, zinc acetate gave a dose-dependent positive 

3onse with or without metabolic activation, but the presence of hepatic 

;-. genates decreased the clastogenic effect. Neither zinc acetate nor zinc 
2,4-pentanedione were positive in the unscheduled DNA synthesis assay in rat 
hepatocytes over a dose range of 10-1000 ug/mL. 

Zinc chloride is reported to be positive in the Salmonella assay (Kalinina 
et al., 19771, negative in the mouse lymphoma assay (Amacher and Paillet, 
1980), and a weak clastogen in cultured human lymphocytes (Deknudt and 
Deminatti, 1978). Zinc sulfate is reported to be not mutagenic in the 
Salmonella assay ('Gocke et al., 1981), and zinc acetate is reported to not 
induce chromosomal abberations in cultured human lymphocytes (Gasiorek and 
Bauchinger, 1981). Crebelli et al. (1995) found zinc oxide (99% purity) 
(1000-5000 ug/plate) to be not mutagenic for Salmonella in the reversion 
assay. 

Responses in mutagenicity assays are thought to depend on the form (e.g., 
inorganic or organic salt) of the zinc tested. For example, inorganic salts 
tend to dissociate and the zinc becomes bound with culture media constituents. 
Salts that dissociate less readily tend to be transported into the cell and 
are postulated to cause a positive response (Thompson et al., 1989). Zinc is 
an essential trace element involved in numerous biological functions including 
growth, taste and spermatogenesis. It is a cofactor for several enzymes such 
as those involved in the metabolism of proteins and nucleic acids. Zinc may 
be a modifier of the carcinogenic response; zinc deficiency or excessively 
high levels of zinc may enhance susceptibility to carcinogenesis, whereas 
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supplementation with low to moderate levels of zinc may offer protection (Woo 
et al., 1988). Zinc deficiency enhanced carcinomas of the esophagus induced 
by methylbenzylnitrosoamine (Fang et al., 1978) but retarded the development 
of cancer of the oral cavity induced by 4-nitroguinoline-N-oxide (Wallenius et 
al., 19791. In a study that examined both zinc deficiency and 
supplementation, Mathur (1979) found that animals with a deficient diet (5.9 
mg/kg) and animals diet supplemented with excessively high levels of zinc in 
the diet (200-260 mg/kg) had fully developed carcinomas of the palatial 
mucosa. While the rats were on the specific diets, the palatial mucosa was 
painted with 4 nitroguinoline 3 times/week for 20 weeks. In the zinc 
deficient group 2/25 rats developed cancer of the palatial mucosa; 2/25 rats 
in the excessive zinc group also developed this form of cancer. Animals 

supplemented with moderate levels of zinc in the diet (50 mg/kg) developed 
only moderate dysplasia. Thus, zinc's modifying effect on carcinogenesis may 

be dose-dependent. 

-1I.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 

None. 

-1I.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE 

None. 

1I.D. - EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) 

II.D.l. - EPA DOCUMENTATION 

U.S. EPA. 1980. Ambient Water Quality Criteria for Zinc. Prepared by the 
Office of Water Regulations and Standards, Washington, DC. EPA 440/S-80-079. 

U.S. EPA. 1984. Health Effects Assessment for Zinc (and Compounds). 
Prepared by the Office of Health and Environmental Assessment, Environmental 
Criteria and Assessment Office, Cincinnati, OH for the Office of Emergency and 
Remedial Response, Washington, DC. 

U.S. EPA. 1987. Summary Review of the Health Effects Associated with Zinc 
and Zinc Oxide. Health Issue Assessment. Environmental Criteria and 
Assessment Office, Research Triangle Park, NC. EPA/600/8-87/022F. 
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U.S. EPA. 1988. Ambient Water Quality Criteria Document Addendum for Zinc. 
Prepared by the OlEfice of Health and Environmental Assessment, Environmental 
Criteria and Assessment Office, Cincinnati, OH for the Office of Water 

.fl- lations and Standards, Washington, DC. 

II.D.2. REVIEW (CARCINOGENICITY ASSESSMENT) - 

The 1984 Health Effects Assessment for Zinc (and compounds), the 1987 
Health Issue Assessment and the 1980 abd 1988 Ambient Water Quality Criteria 
Documents have received Office of Health Effects Assessment review. 

Agency Work Group Review: 11/08/89, 06/15/90 

Verification-Date: 06/15/90 

II.D.3. U.S. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) - 

Rita S. Schoeny / ORD -- (5131569-7544 / FTS 684-7544 

----____--_______-__-------- PROTECTION ?z$.JD FIRST AID -----------------________ 

PROTECTION SUGGESTED 
,. YTHE CHRIS MANUAL: 

- 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. Wipe material from skin immediately; flush skin or eyes with 
running water for at least 15 minutes. Remove and isolate contaminated 
clothing and shoes at the site. Keep victim quiet and maintain normal 
body temperature. 

_--____--______-------------- INITIAL INCID- RESPONSE ------------------_____ 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Zinc powder [or] Zinc dust 
DOT ID NUMBER: UN1436 

ERG93 
*POTENTIAL HAZARDS* 

GUIDE 76 

*FIRE OR EXPLOSION 
Flammable/combustible material; may be ignited by heat, sparks or flames. 
May burn rapidly with flare-burning effect. 
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May ignite in presence of moisture. 
Violent reaction with water. 

'HEALTH HAZARDS 
Fire may produce irritating or poisonous gases. 
Contact may cause burns to skin and eyes. 
Runoff from fire control or dilution water may cause pollution. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. Stay 
upwind; keep out of low areas. Positive pressure self-contained 
breathing apparatus (SCBA) and structural firefighters' protective 
clothing will provide limited protection. CALL Emergency Response 
Telephone Number on Shipping Paper first. If Shipping Paper not 
available or no answer, CALL CHEMTREC AT l-800-424-9300. 
*FIRE 
*Use water spray to reduce vapor; do not get water inside container. 
'Do not use Later or foam. 
Do not get water inside container. 
Small Fires: Dry chemical, soda ash, lime or sand. 
Magnesium Fires: Use dry sand, sodium chloride powder or graphite 
powder. Move container from fire area if you can do it without risk. 
For massive fire in cargo area, use unmanned hose holder or monitor 
nozzles; if this is impossible, withdraw from area and let fire bum. 
*SPILL OR LEAK 
Do not touch or walk through spilled material. Shut off ignition 
sources ; no flares, smoking or flames in hazard area. 
Small Dry Spills: With clean shovel place material into clean, dry 
container and cover loosely; move containers from spill area. No water 
on spilled material; do not get water inside container. 
Spills: Dike for later disposal; do not apply water unless directed to do so. 
Magnesium Spills: Cover powder spill with plastic sheet or tarp to 
minimize spreading and keep powder dry. Cleanup only under supervision 
of an expert. Move undamaged packages from spill area. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. Wipe material from skin immediately; flush skin or eyes 
with running water for at least 15 minutes. Remove and isolate 
contaminated clothing and shoes at the site. Keep victim quiet and 
maintain normal body temperature. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
(c) LYB5-1994 by fiLesource Consultants, Inc. All rights reserved. 

P- f 
______--___----------------- IDENTIFIERS __-------------------------------- 

CHEMTOX RECORD 1843 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: PETROLEUM SPIRITS 
SYNONYMS: . BENZINE; BENZOLINE; CANADOL; HERBITOX; LIGROIN; MINERAL 

SPIRITS; MINERAL SPIRITS NO. 10; MINECAL THINNER; MINERAL 
TUF!PENTINE; NAPHTHA, V.M. AND P.; PAINTERS' NAPHTHA; 
REFINED SOLVENT NAPHTHA; SOLVENT NAPHTHA 

CAS: 8030-30-6 RTECS: SE7555000 
FORMULA: WY9 MOL WT: APPX.110 
h7.B: AlCl-15 
CHEMICAL CLASS:Paraffin 

See other identifiers listed below under Regulations. 

________--_-_------------------- PROPERTIES -------------------_--------------- 

PHYSICAL DESCRIPTION: reddish-brown, mobile liquid with an aromatic odor 
BOILING POINT: 433.15-493.1s K 160-220 C 320-428 F 
MELTING POINT: NA 
FLASH POINT: 310.93-315.93 K 37.78-42.78 C loo-109 F 
ADTO IGNITION: Not available 
VAPOR PRESSURE: c5 mm Hg B 20 C 
DEL: 
T' 

R DENSITY: No data 
.!=- EVAPORATION RATE: 5.53(n-BDTYL ACETATE=11 

SPECIFIC GRAVITY: 0.89-0.97 
DENSITY: 
WATER SOLUBILITY: INSOLUBLE 
INCOMPATIBILITIES: 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: _ No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

None reported other than possible 
unburned vapors 
vnknown 
No data 
No data 

_______----_____________________ REGULATIONS ---________-----__________________ 

DOT hazard class: 3 FLAMMABLE LIQUID 
DOT guide: 26 
Identification number: UN1271 
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DOT shipping name: 
Packing group: 
Label(s) required: 
Special provisions: 
Packaging exceptions: 
Non bulk packaging: 
Bulk packaging: 
Quantity limitatibns- 
Passenger air/rail: 
Cargo aircraft only: 
Vessel stowage: 

Petroleum spirit 
I - II 
FLAMMABLE LIQUID - FI.AMMAB LE LIQUID 
TSmBl,TB 
173.150.m150 
173.201m202 
173.243W242 

Other stowage provisions: 

STCC NUMBER: 

1 La5 L 
30 Lrn60 L 

n E, B 

CLEAN WATER ACT Sect. 
CLEAN WATER ACT Sect. 
CLEAN AIR ACT: 
EPA WASTE NUMBER: 
CERCLA REF: 
RQ DESIGNATION: 
SARA TPQ VALVE: 
SARA Sect. 312 

categories: 

.307:N0 

.311:No 
Not listed 
DO01 
Not listed 
Not listed 
Not listed 

Fire hazard: flammable. 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: Not given 
Mailability: Nonmailable 
Max per parcel: 0 

NFPA CODES: 
HEALTH HAZARD (BLUE): Unspecified 
FLAMMABILITY (RED) : Unspecified 
REACTIVITY (YELLOW) : Unspecified 
SPECIAL : Unspecified 

-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

Canadian Domestic Substances List 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
Massachusetts Substance List. 
OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
PETROLEUM SPIRITS [8030-30-61 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Waste 
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--. 

-..dRT TERM TOXICITY: Unknown 

LONG TERM TOXICITY: unknown 

TARGET ORGANS: 

SYMPTOMS: Source : 

CONC IDLH: 1OOOPPM 

NIOSH REL: 

ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

MAK INFORMATION: 

CARCINOGEN?: 

.INOGEN LISTS: 
;F-, 

Not listed 
Not listed 

Transitional Limits: 
PEL = 100 ppm(400 mg/m3 /15Mmg/M31 
Final Rule Limits: 
TWA = 100 ppm (400 mg/M3) 

Not listed 

N STATUS: See below 

IARC: Not listed 
MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

HDMAN TOXICITY DATA: (Source: NIOSH RTECS) 
* ihl-hmn LCLo:3 pph/SM TABIA2 3,231,33 

LD50 value: orl-rat LD50:>5 gm/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:>5 gm/kg 
ihl-rat LCLo:1600 ppm/CH 
ihl-mus LCLo:10600 mg/m3/6H 
skn-rbt LD50:>3 gm/kg 
ipr-mam LDLo:2500 mg/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 
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Reproductive toxicity (1992 RTECS): 
This chemical has no known mammal ian reproduct ive toxicity. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 

California Prop 65: Not listed 

___-______-____----- ---__--- PROTECTION AN,, FIRST AID ------___--________------ 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
OSHA (PETROLEUM SPIRITS) 
1000 ppm: Any powered air-purifying respirator with organic vapor 
cartridge(s). l Substance causes eye irritation or damage; eye protection 
needed. / Any chemical cartridge respirator with a full facepiece and 
organic vapor cartridge(s). 
2500 ppm: Any supplied-air respirator operated in a continuous flow 
mode. * Substance causes eye irritation or damage; eye protection needed. 
5000 ppm: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
self-contained breathing apparatus with a full facepiece. / Any 
supplied-air respirator with a full facepiece. 
10000 ppm: Any supplied-air respirator with a full facepiece and 
operated in a pressure-demand or other positive pressure mode. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE: NIOSH 
EYE: None given 
SKIN: None given 
INHALATION: None given 
INGESTION: None given 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. 
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US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT iTHIPPING NAME: Petroleum spirit 

-n ID NUMBER: UN1271 

ERQ93 
*POTENTIAL HAZARDS* 

GUIDE 26 

*FIRE OR EXPLOSION 
Flammable/combustible material; may be ignited by heat, sparks or flames. 
Vapors may travel to a source of ignition and flash back. 
Contain&- may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. 
Runoff to sewer may create fire or explosion hazard. 
*HEALTH HAZARDS 
May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or pOiSOnOUS gases. 
Runoff from fire control or dilution water may give off poisonous gases and 
cause water pollution. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. 
Stay upwind; keep out of low areas. Positive pressure self-contained 
breathing apparatus (SCBA) and structural firefighters' protective 
clothing will provide limited protection. *Isolate for l/2 mile in all 
directions if tank, rail car or tank truck is involved in fire. CALL 
Emergency Response Telephone Number on Shipping Paper first. If 
Shipping Paper not available or no answer, CALL CHEMTREC AT 
- ?o-4z4-9308. If water pollution occurs, notify the appropriate 

r- .orities. 
*FIRE 
Small Fires: Dry (chemical, C02, water spray or alcohol-resistant 
foam. Do not use d,ty chemical extinguishers to control fires involving 
nitromethane or nitroethane. Large Fires: Water spray, fog or 
alcohol-resistant Eoam. Move container from fire area if you can do it 
without risk. Apply cooling water to sides of containers that are 
exposed to flames until well after fire is out. Stay away from ends 
of tanks. For massive fire in cargo area, use unmanned hose holder or 
monitor nozzles; iE this is impossible, withdraw from area and let 
fire burn. Withdraw immediately in case of rising sound from venting 
safety device or any discoloration of tank due to fire. 
*SPILL OR LEAK 
Shut off ignition ,sources; no flares, smoking or flames in hazard area. 
Stop leak if you c,an do it without risk. 
Water spray may relduce vapor; but it may not prevent ignition in closed spaces. 
Small Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush eyes 
with running water for at least 15 minutes. Wash skin with soap and 
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water. Remove and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

.- .____________________________ ~D~IF,IERS --_-_____--_______________________ 

CHEMTOX RECORD 2293 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: STODDAPD SOLVENT 
SYNONYMS: ' DRY CLEANING SAFETY SOLVENT; MINERAL SPIRITS; VARNOLINE; 

NAPHTHA SAFETY SOLVENT; WHITE SPIRITS 
CAS: 8052-41-3 RTECS: WJ8925000 
FORMULA: C9H2 0 MOL WT: 144cVARIES) 
WIN: 
CHEMICAL CLASS: 

See other identifiers listed below under Regulations. 

________-_---_-__-______________ PROPERTIES ___________________________________ 

PHYSICAL DESCRIPTION: colorless watery liquid with a gasoline-like odor. 
BOILING POINT: 427.04-475.37 K 153.8-202.2 C 309-395.9 F 
MELTING POINT: NA 
FLASH POINT: 312.04-316.48 K 38.89-43.33 C 102-109.9 F 
AUTO IGNITION: 505.37 K 232.2 C 450 F 
VAPOR PRESSURE: ABOUT 2 MM 
UEL: 
LEL: 0.8 % 
IONIZATION POTENTIAL (eV): 6.98 
*- -3R DENSITY: No data 

/--- IFIC GRAVITY: 0.78 

DENSITY: 0.78 g/cc or 7.254 lb/gal 
WATER SOLUBILITY: INSOLUBLE 
INCOMPATIBILITIES: strong oxidizers 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: ACRID FUMES, MAY EXPLODE 
ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

1 PPM 
KEROSENE-LIKE Source:NYDH 
No data 

__________-_____________________ REGULATIONS -__________-----__________________ 

DOT hazard class: 3 FLAMMABLE LIQUID 
DOT guide: 27 

Identification number: UN1993 
DOT shipping name: FLAMMABLE LIQUID, N.O.S. (STODDARD SOLVENT) 
Packing group: III 
Label(s) required: FLAMMABLE LIQUID 

Page 1 



Special provisions: Bl,B52,T7,T30 
Packaging exceptions: 173.150 
Non bulk packaging: 173.203 
Bulk packaging: 173.242 
Quantity limitations- 
Passenger air/rail: 60 L 
Cargo aircraft only: 220 L 
Vessel stowage: A 
Other stowage provisions: 

STCC NUMBER: Not listed 

CLEAN WATER ACT Sect.307:No 
CLEAN WATER ACT Sect.311:No 
CLEAN AIR ACT: Not listed 
EPA WASTE NUMBER: DO01 
CERCLA REF: Not listed 
RQ DESIGNATION: Not listed 
SARA TPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: Irritant 
Acute toxicity: adverse effect to target organs. 
Fire hazard: flammable. 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Not given 

NFPA CODES: 
HEALTH HAZARD (BLUE) : (0) No unusual health hazard. 
FLAMMABILITY (RED) : (2) This material must be moderately heated before 

ignition will occur. 
REACTIVITY (YELLOW): (0) Stable even under fire conditions. 
SPECIAL : Unspecified 

-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 19'92-1993" 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
Massachusetts Substance List. 
New Jersey Right To Know Substance List. (December 1987) 
OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
OSHA Process Safety Rule chemical with a TQ. Effective May 26, 1992 
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Pennsylvania Hazardous Substance List 
RCRA Hazardous Waste 
S"---J&D SOLVENT [8052-41-31 

,=-A onsin Air Toxics Control Regulation NR-445 (December 1988) 

____________________---------- TOXICITY DATA ___-______-_______________________ 

SHORT TERM TOXICITY: INHALATION: exposure to levels above 2400 mg/m3 may 
cause headache, dizziness and nose and throat 
irritation. more severe exposures may cause nausea 
and vomiting, a feeling of intoxication, weakness, 
muscle twitches and in extreme cases convulsions, 
unconsciousness and death. SKIN: contact with liquid 
may cause irritation and drying of skin. this can 
result in dermatitis. Eyes: contact with liquid or 
vapor levels of 900 mg/m3 to 2400 mg/m3 may cause 
irritation and tearing. INGESTION: small amounts may 
cause headache, dizziness, nausea, vomiting, 
intoxication, weakness, muscle twitches, convulsions 
and unconsciousness. as little as 3 ounces may be 
fatal. if liquid is breathed into the lungs as little 
as 1 ounce may cause death due to respiratory 
failure.(NYDH) 

LONG TERM TOXICITY: prolonged or repeated contact with liquid may cause 

TARGET ORGANS 

SYMPTOMS: 

CONC IDLH: 

NIOSH REL: 

ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

drying, and irritation of the skin and jaundice. 
exposure to vapor may cause eye, nose and throat 
irritation, fatigue, headaches, anemia and damage to 
the liver and bone marrow.(NYDH) 

eyes, skin, respiratory system, CNS. 

HIGH CONCENTRATION OF VAPORS MAY CAUSE INTOXICATION. 
IF LIQUID IS SWALLOWED, IT MAY GET INTO LUNGS BY 
ASPIRATION; NOT VERY IRRITATING TO SKIN OR EYES. 
IRRITATION OF EYES, NOSE, THROAT, DIZZINESS, 
DERMATITIS. Source: HTHC, CHRIS 

2OOOOyg/M3 

350 mg/M3 Time weighted averages for E-hour exposure 
1800 mg/M3 Ceiling exposures which shall at no time 
be exceeded 

TLV = lOOppm(525 mg/M3) 
Not listed 

Transitional Limits: 
PEL = 500 ppm(290Omg/M3) 
Final Rule Limits: 
TWA = 100 ppm (525 mg/M3) 
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MAX INFORMATION: Not listed 

CARCINOGEN?: N STATUS: See below 

CARCINOGEN LISTS: 
IARC: Not listed 
MAR: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

LDSO value: orl-rat LD50:>5 gm/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 19921 

orl-rat LD50:>5 gm/kg 
ihl-rat LC50:>5500 mg/m3/4H 
ihl-dog LC :>8 gm/m3/8H-C 
ihl-cat LCLo:1700 ppm/'lH 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive toxicity (1992 RTECS): 
This chemical has no known mammalian reproductive toxicity. 

REPRODUCTIVE TOXICITY DATA (1992 RTECSl 

California Prop 65: Not listed 

____________---__----------- PROTECTION m FIRST AID ___---------------------- 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 
goggles or face shield (as for gasoline). 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

l * WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

l * WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

l * EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes wet. 

** REMOVE CLOTHING: 
Promptly remove non-impervious clothing that becomes wet. 
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** REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
a+--.. H (STODDARD SOLVENT) 

d--~ mg/M3: Any supplied-air respirator. l Substance reported to cause 
eye irritation or damage may require eye protection. / Any self-contained 
breathing apparatus. * Substance reported to cause eye irritation or 
damage may require eye protection. / Any chemical cartridge respirator 
with organic vapor cartridge(s). * Substance reported to cause eye 
irritation or damage may require eye protection. 
5500 mg/M3: Any powered air-purifying respirator with organic vapor 
cartridge(s). l Substance reported to cause eye irritation or damage may 
require eye protection. / Any chemical cartridge respirator with a full 
facepiece and organic vapor cartridge(s). 
14750 mg/M3: Any supplied-air respirator operated in a continuous flow 
mode. * Substance reported to cause eye irritation or damage may require 
eye protection. 
2.9500 mg/M3: Any air-purifying full facepiece respirator (gas mask) with 
a chin-style or front- or back-mounted organic vapor canister. / Any 
self-contained breathing apparatus with a full facepiece. / Any 
supplied-air respirator with a full facepiece. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in 'a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
I- 'PE: Any air-purifying full facepiece respirator (gas mask) with a 

-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. 

------------------------=---- INITIAL INCIDENT RESPONSE _______-___--__________ 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: FLAMMABLE LIQUID, N.O.S. (STODDARD SOLVENT) 
DOT ID NUMBER: UN1993 

ERG93 
*POTENTIAL HAZARDS* 

GUIDE 27 

*FIRE OR EXPLOSION 
Flammable/combustible material; may be ignited by heat, sparks or flames. 
Vapors may travel to a source of ignition and flash back. 
Container may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. 
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Runoff to sewer may create fire or explosion hazard. 
Material may be transported hot. 
*HEALTH HAZARDS 
May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. Stay 
upwind; keep out of low areas. Positive pressure self-contained 
breathing apparatus (SCBA) and structural firefighters' protective 
clothing will provide limited protection. *Isolate for l/2 mile in all 

directions if tank, rail car or tank truck is involved in fire. CALL 
Emergency Response Telephone Number on Shipping Paper first. If 
Shipping Paper not available or no answer, CALL CHHMTRHC AT 

l-800-424-9300. If water pollution occurs, notify the appropriate 
authorities. 
*FIRE 
Small Fires: Dry chemical, C02, water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. Apply 
cooling water to sides of containers that are exposed to flames until 
well after fire is out. Stay away from ends of tanks. For massive 
fire in cargo area, use unmanned hose holder or monitor nozzles; if 
this is impossible, withdraw from area and let fire burn. Withdraw 
immediately in case of rising sound from venting safety device or any 
discoloration of tank due to fire. 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard 
area. Stop leak if you can do it without risk. Water spray may reduce vapor; 
but it may not prevent ignition in closed spaces. 
Small Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush eyes 
with running water for at least 15 minutes. Wash skin with soap and 
water. Remove and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHHMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

CHEMTOX RECORD 407 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: TRICHLOROETHYLENE 
SYNONYMS: . TRICHLOROETHENE; ETHYLENE TRICHLORIDE; TRICLENE 
CAS: 79-01-6 RTECS: KX4550000 
FORMULA: C2HC13 MOL WT: 131 
WLN: GYGUlG 
CHEMICAL CLASS:FT 

See other identifiers listed below under Regulations. 

-______-________---------------- PROPERTIES ___-------------------------------- 

PHYSICAL DESCRIPTION: colorless watery liquid with a sweet, chloroform-like 
odor. may be dyed blue. 

BOILING POINT: 
MELTING POINT: 
FLASH POINT: 
AUTO IGNITION: 
VAPOR PRESSURE: 
UEL: 
LEL: 
IONIZATION POTENTIAL (eV) 
7- TR DENSITY: 

- SPATION RATE: 
=r SPECIFIC GRAVITY: 

DENSITY: 
WATER SOLUBILITY: 
INCOMPATIBILITIES: 

359.82 K 86.6 c 188 F 
200.37 K -72.8 C -99.1 F 

Not available 
683 K 409.8 C 769.8 F 

58 MM 
10.5 % @ 25 C 
8%@25C 
9.47 
4.5 (air=l) 
6.39(n-BUTYL ACETATE=l) 
1.46 20C 
1.460 
0.0001 % 
strong caustics; when acidic reacts 
with aluminum; chemically active 
metals; barium, lithium, sodium, 
magnesium, titanium 

REACTIVITY WITH WATER: No data on water reactivity 

REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data" 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

None reported other than possible 
unburned vapors 

58 wm 
Chloroform-like; ethereal Source:CHRIS 
No data 

_--__-___-___-______------------ REG-TIONS -------------_-------------------- 

DOT hazard class: 6.1 POISON 
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DOT guide: 74 
Identification number: UN1710 
DOT shipping name: Trichloroethylene 
Packing group: III 
Label(s) required: KEEP AWAY FROM FOOD 
Special provisions: N36,Tl 
Packaging exceptions: 173.153 
Non bulk packaging: 173.203 
Bulk packaging: 173.241 
Quantity limitations- 
Passenger air/rail: 60 L 
Cargo aircraft only: 220 L 
Vessel stowage: A 
Other stowage provisions:40 

STCC NUMBER:- 4941771 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER ACT Sect.311:No 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL): 0.005 mg/L (Ol/OP/SS) 
Maximum Contaminant Level Goals (MCLG): 0 mg/L (Ol/OP/EP) 

CLEAN AIR ACT: CAA 'PO Listed 
EPA WASTE NUMBER: U228,D040 
CERCLA REF: Not listed 
RQ DESIGNATION: B 100 pounds (45.4 kg) CERCLA 
SARATPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: Toxic. LD50 > 50 and <= 500 
mg/kg (oral rat). 
Acute toxicity: Irritant 
Acute toxicity: adverse effect to target organs. 
Chronic toxicity: adverse effect to target organ 
after long period of exposure. 
Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 
Chronic toxicity: carcinogen 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION; 1.0 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: ORM-A 
Mailability: Domestic service and air transportation; shipper's declaration required 
Max per parcel: 10 GAL;1 PT 

NFPA CODES: 
HEALTH HAZARD (BLUE) : (21 Hazardous to health. Area may be entered with 

self-contained breathing apparatus. 
FLAMMABILITY (RED) : (1) This material must be preheated before ignition 

can occur. 
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REACTIVITY (YELLOW): (0) Stable even under fire conditions. 
SPECIAL : Unspecified 

f-+- ---------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 1992-1993" 
ATSDR Toxicology Profile available (NTIS** PB/90/127523/AS) 
California Assembly Bill 1803 Well Monitoring Chemicals. 
California Assembly Bill 2588 Air Toxics "Hot Spots" Chemicals. 
California Assembly Bill 1807 Toxic Air Contaminants. 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Clean Air Act Section 111 List. 
Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 307 Priority Pollutants 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA Carcinogen AsseSSment Group List 
EPA List of VOC chemicals from 40 CFR 60.489 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
Massachusetts Subs;tance List. 
New Jersey DEQlOO list for release reporting. 
New Jersey Right To Know Substance List. (December 1987) 
New Jersey Right to Know Substance List. Listed as a carcinogen. 
1\' Jersey Right to Know Substance List. Listed as a mutagen. 

Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX to 40 CFR 264 
RCRA Hazardous Waste 
RCRA Toxicity Characteristics (TC) list dated March 29, 1990 
SARA Section 313 Toxic Chemicals List 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50968 (December 11, 1989) 
TRICHLOROETHYLENE [79-01-61 
Washington State Discarded Chemical Products List, November 17, 1989 '. 
Wisconsin Air Toxics Control Regulation NR-445 (December 1988) 

__________-_________---------- TOXICITY DATA --_______----_____-_______________ 

SHORT TERM TOXICITY: INHALATION: headache, sleepiness, nausea, vomiting, 
dizziness and coughing have been felt around 100 ppm. 
unconsciousness can result at 3,000 ppm. exposure to 
8,000 ppm can cause death. SKIN: can be absorbed 
through skin. may cause irritation, burning or 
redness. Eyes: may cause irritation, burning or 
watering. INGESTION: can cause drunkenness, vomiting, 
diarrhea or abdominal pain. unconsciousness, liver or 
kidney damage, vision distortion and death have been 
reported at large doses. (NYDH) 
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LONG TERM TOXICITY: contact with levels near 100 ppm can casue giddiness, 

TARGET ORGANS: 

SYMPTOMS : 

CONC IDLH: 

NIOSH REL: 

ACGIH TLV: TLV = SOppm(269 mg/M3) A5 
ACGIH STEL: STEL = 100 ppm(537 mg/M3)*A5 

OSHA PEL: Final Rule Limits: 
TWA = 50 ppm (270 mg/M3) 
STEL = 200 ppm(1080 mg/M3) 

MAK INFORMATION: 

CARCINOGEN?: 
REFERENCES: 

nervous exhaustion, increased sensitivity to alcohol 
including redness in the face (trichloroethylene 
blush), the ability to become addicted to the vapor, 
as well as effects of acute exposure listed above. 
higher levels can alter one's heart rate. repeated 
contact with hands can cause excessive dryness, 
cracking, burning, loss of sense of touch or temporary 
paralysis of fingers. most of these effects seem to 
go away after exposure has stopped. trichloroethylene 
is considered a cancer suspect agent because high 
levels cause liver cancer in mice. whether it causes 
cancer in humans is unknown.(NYDH) 

eyes, skin, nose, throat, resp. system, heart, liver, 
kidneys, CNS. 

INHALATION: symptoms range from irritation of the nose 
and throat to nausea, an attitude of irresponsibility, 
blurred vision, and finally disturbance of central 
nervous system resulting in cardiac failure. Chronic 
exposure may cause organic injury. INGESTION: symptoms 
similar to inhalation. SKIN: defatting action can 
cause dermatitis. EYES: slightly irritating sensation 
and lachrymation. Source: CHRIS 

1OOOppm 

Potential occupational carcinogen 25 ppm Time 
weighted averages for E-hour exposure 

50 mm 
270 mG/M3 
Substance with systemic effects, onset of effect less 
than or equal to 2 hrs: Peak =' SXMAK for 30 minutes, 2 
times per shift of 8 hours. 
There is no reason to fear a risk of damage to the 
developing embryo or fetus when MAK values are adhered 
to. 
A compound which is justifiably suspected of having 
carcinogenic potential. 

Y STATUS : See below 

ANIMAL SUSPECTED IARC*' 20,545,79 
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rc-. 

ANIMAL POSITIVE IARC" 11,263,76 
HDMAN INDEFINITE IARC** 20,545,79 

L..KINOGEN LISTS: 
IARC: Not classified as to human 

carcinogenicity or probably not 
carcinogenic to humans. 

MAR: A compound which is 
justifiably suspected of having 
carcinogenic potential. 

NIOSH: Carcinogen defined by NIOSH 
with no further categorization. 

NTP: Not listed 
ACGIH: Not suspected as a Human 

Carcinogen on the basis of 
properly conducted epidemological 
sutdies in humans. 

OSHA: Not listed 

HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 
f orl-hmn LDLo:7 gm/kg ARTODN 35,295,76 

orl-man TDLo:2143 mg/kg 34ZIAG -,602,69 
GASTROINTESTINAL 

Other changes 

ihl-hmn TCLo:6900 mg/m3/10M AHBAAM 116,131,36 
BEHAVIORAL 

Somnolence(genera1 depressed activity) 
BEHAVIORAL 

Hallucinations, distorted perceptions 

ihl-hmn TCLo:160 ppm/83M AIHAAP 23,167,62 
BEHAVIORAL 

Hallucinations, distorted perceptions 

ihl-hmn TDLo:812 mg/kg BMJOAE 2,689,45 
BEHAVIORAL 

Somnolence(genera1 depressed activity) 
GASTROINTESTINAL 

Other changes 
LIVER 

Jaundice,other or unclassified 

ihl-man TCLo:llO ppm/8H BJIMAG 28,293,71 
SENSE ORGANS 

We 
Other 

BEHAVIORAL 
Hallucinations, distorted perceptions 

.C- 

LD50 value: orl-rat LD50:5650 mg/ kg 
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OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

Orl-rat LDSO:.5650 mg/kg 
ihl-rat LCLo:8000 ppm/rlH 
ipr-rat LD50:1282 mg/kg 
orl-mus LD50:2402 mg/kg 
ihl-mus LC50:8450 ppm/rlH 
scu-mus LD50:16 gm/kg 
ivn-mus LD50:33900 ug/kg 
ipr-dog LD50:1900 mg/kg 
scu-dog LDLo:150 mg/kg 
ivn-dog LDLo:lSO mg/kg 
orl-cat LDL0:58'64 mg/kg ' 
ihl-cat LCLo:32500 mg/m3/2H 
orl-rbt LDLo:7330 mg/kg 
ihl-rbt LCLo:llOOO ppm 
skn-rbt LD50:>20 gm/kg 
scu-rbt ~DLo:l800 mg/kg 
ihl-gpg LCLo:37200 ppm/40M 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive toxicity (1992 RTECS) : 
This chemical is a mammalian reproductive toxin. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
orl-rat TDLo:2688 mg/kg (l-22D preg/2lD post) TOXIDS 

4,179,84 
EFFECTS ON NEWBORN 

Behavioral 

orl-rat TDLo:36 gm/kg (15D pre/l-21D preg) TXCYAC 
32,229,84 

EFFECTS ON NEWBORN 
Weaning or lactation index(#alive at weaning per # 

alive at day 4) 

Orl-rat TDL0:1140 mg/kg (14D pre-21D post) BRREAP 
488,403,89 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Central nervous system 

ihl-rat TCLo:1800 ppm/24H (l-20D preg) APTODS 19,A22,80 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Other developmental abnormalities 

ihl-rat TCLo:lOO ppm/QH (6-22D preg) JPHYA7 276,24P,78 
EFFECTS ON FERTILITY 

Post-implantation mortality 
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EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

ihl-rat TCLo:1800 ppm/6H (l-20D preg) TXCYAC 14,153,79 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Urogenital system 

ihl-rat TCLo:lOO ppm/QH (8-21D preg) BJANAD 54,337,82 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

ihl-mus TCLo:lOO ppm/'lH (5D male) NTIS** PB82-185075 
PATERNAL EFFECTS 

Spermatogenisis 

California Prop 65: Carcinogen (04/01/88) 

---__-_-_________----------- PROTECTION m FIRST AID -----_----_-_____-_______ 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

l * WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

I 'iEAR EYE PROTECTION TO PREVENT: 

rcI. 
Reasonable probability of eye contact. 

f 

** EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes wet. 

** REMOVE CLOTHING: 
Promptly remove non-impervious clothing that becomes wet. 

* ** REFERENCE: NIObH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE 
NIOSH (TRICHLOROETHYLENE) 

(85- 114) 

Greater at any-detectable concentration. : Any self-contained breathing 
apparatus with fu:Ll facepiece and operated in a pressure-demand or other 
positive pressure mode. / Any supplied-air respirator with a full 
facepiece and operated in pressure-demand or other positive pressure mode 
in combination with an auxiliary self-contained breathing apparatus 
operated in pressure-demand or other positive pressure mode, 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE: NIOSH 
EYE: irr immed 
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SKIN: soap wash promptly 
INHALATION: art resp 
INGESTION: ipecac, vomit 

FIRST AID SOURCE: CHRIS Manual 1991 
Do NOT administer adrenalin or epinephrine; get medical attention for all 
cases of overexposure. 
INHALATION: remove victim to fresh air; if necessary, apply artificial 
respiration and/or administer oxygen. 
INGESTION: have victim drink water and induce vomiting; repeat three 
times; then give 1 tablespoon epsom salts in water. 
EYES: flush thoroughly with water. 
SKIN: wash thoroughly with soap and warm water. 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. Use first 
aid treatment according to the nature of the injury. 

FIRE EXTINGUISHMENT: Water fog. CHRIS91 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Trichloroethylene 
DOT ID NUMBER: UN1710 

GUIDE 74 ERG93 
*POTENTIAL HAZARDS* 

*HEALTH HAZARDS 
vapors may cause dizziness or suffocation. 
Exposure in an enclosed area may be very harmful. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 
'FIRE OR EXPLOSION 
Some of these materials may burn, but none of them ignites readily. 
Most vapors heavier than air. 
*Air/vapor mixtures may explode when ignited. 
Container may explode in heat of fire. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. Stay 
upwind, out of low areas, and ventilate .closed spaces before entering. 
Positive pressure self-contained breathing apparatus (SCBA) and 
structural firefighters' protective clothing will provide limited 
protection. *Isolate for l/2 mile in all directions if tank, rail car 
or tank truck is involved in fire. Remove and isolate contaminated 
clothing at the site. CALL Emergency Response Telephone Number on 
Shipping Paper first. If Shipping Paper not available or no answer, 
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CALL CHEMTREC AT 1-800-424-9300. If water pollution occurs, notify the 
appropriate authorities. 
*FIRE 

-P. 1 Fires: Dry chemical or C02. 
L ..ge Fires: Water spray, fog or regular foam. 
Apply cooling water to sides of containers that are exposed to flames 
until well after fire is out. Stay away from ends of tanks. 
'SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard area. 
Stop leak if you can do it without risk. 
Small Liquid Spills: Take up with sand, earth or other noncombustible 
absorbent material. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush eyes 
with running water for at least 15 minutes. Wash skin with soap and 
water. Remove and isolate contaminated clothing and shoes at the site. 
Use first aid treatment according to the nature of the injury. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
c ?missions within this database, or in any of its printed or displayed output 

s. 
-1. == 



CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

CHEMTOX RECORD 5249 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: ETHYLENE, TETRACHLORO- 
SYNONYMS : ANKILOSTIN; ANTISOL 1; CARBON BICHLORIDE; CARBON 

DICHLORIDE; CZTEROCHLOROETYLEN (Polish); DIDAKENB; 
DOW-PER; ENT 1,860; ETHENB, TETRACHLORO-; ETHYLENE 
TETRACHLORIDE; FEDAL-UN; NCI-C04580; NEMO; PER; PERAWIN; 
PERCj PERCHLOORETHYLEEN, PER (Dutch) j PERCHLOR; 
PERCHLORAETHYLEN, PER (German); PERCHLORETHYLENB; 
PERCHLORETHYLENB, PER (French) j PERCHLOROETHYLENE; 
PERCLENE; PERCLOROETILENE (Italian); PERCOSOLVE; PERK; 

. PERKLONE; PERSEC; TETLEN; TETRACAP; TETRACHLOORETHEEN 
(Dutch); TETRACHLORAETHEN (German); TETRACHLORETHYLENE; 
TETRACHLOROETHENE; TETRACHLOROETHYLENE; 
1,1,2,2,-TETRACHLOROETHYLENB; TETRACHLOROETHYLENE (DOT) j 
TETRACLOROETENE (Italian); TETRALENO; TETRALEX; TETRAVEC; 
TETROGUER; TETROPIL 

CAS: 127-18-4 RTECS: RX3850000 
FORMULA : C2C14 MOL WT: 165.82 
WLN: GYGUYGG 
CHEMICAL CLASS:FT 

See other identifiers listed below under Regulations. 

________--_-_-____-------------- PROPERTIES ________-_______--__--------------- 

PHYSICAL DESCRIPTION: colorless liquid, chloroform-like odor. 
BOILING POINT: 394.2 K 121 c 249.8 F 
MELTING POINT: 254.26 K -18.9 C -2.1 F 
FLASH POINT: 
AUTO IGNITION: 
VAPOR PRESSURE: 
DEL: 
LEL: 
IONIZATION POTENTIAL (eV) : 
VAPOR DENSITY: 

EVAPORATION RATE: 

SPECIFIC GRAVITY: 
DENSITY: 
WATER SOLDBILITY: 

INCOMPATIBILITIES: 

REACTIVITY WITH WATER: 
REACTIVITY WITH COMMON MATERIALS 
STABILITY DURING TRANSPORT: 

Not available 
Not available 

15.8MM 6 22C 

9.32 
No data 
2.59(n-BDTYL ACETATE=l) 
1.625 @20/4C 
1.6311 0 15/4C' 
0.02 % IN H20; MISCIBLE WITH MOST 
ORGANIC SOLVENTS AND OILS 
strong oxidizers, chemically active 
metals, such as barium, lithium, 
beryllium, sodium 

No data on water reactivity 
No data 

No Data 
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NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

-\ #- 'C FIRE GASES: HCL AND PHOSGENE\CORROSIVE 
L ,d DETECTED AT (ppm): 5 ppm 
ODOR DESCRIPTION: mildly sweet Source:CHRIS 
100 % ODOR DETECTION: No data 

DOT hazard class: 6.1 POISON 
DOT guide: 74 
Identification number: UN1897 
DOT shipping name: Tetrachloroethylene 
Packing group: III 
Label(s) required: KEEP AWAY FROM FOOD 
Special provisions: N36,Tl 
Packaging exceptions: 173.153 
Non bulk packaging: 173.203 
Bulk packaging: 173.241 
Quantity limitations- 
Passenger air/rail: 60 L 
Cargo aircraft only: 220 L 
Vessel stowage: A 
Other stowage provisions:40 

STCC NUMBER: 4940355 

r--?N WATER ACT Sect.307:Yes 
N WATER ACT Sect.311:No 

=--- 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL) : 0.005 mg/L (07/30/92) 
Maximum Contaminant Level Goals (MCLG): 0 mg/L (07/30/92) 

CLEAN AIR ACT: CAA '90 Listed 
EPA WASTE NUMBER: U210,D039 
CERCLA REF: Y 
RQ DESIGNATION: B 100 pounds (45.4 kg) CERCLA 
SARA TPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: Irritant 
Acute toxicity: adverse effect to target organs. 
Chronic toxicity: carcinogen 
Chronic toxicity: adverse effect to target organ 
after long period of exposure. 
Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 0.1 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
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Hazard class: ORM-A 
Mailability: Domestic service and air transportation; shipper's declaration required 
Max per parcel: 10 GAL; 1 PT 

NFPA CODES: 
HEALTH HAZARD (BLUE): (2) Hazardous to health. Area may be entered with 

self-contained breathing apparatus. 
FLAMMABILITY (RED) : (0) This material does not readily burn. 
REACTIVITY (YELLOW): (0) Stable even under fire conditions. 
SPECIAL : Unspecified 

-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 1992-1993" 
California Assembly Bill 1803 Well Monitoring Chemicals. 
California Assembly Bill 2588 Air Toxics "Hot Spots" Chemicals. 
California Assembly Bill 1807 Toxic Air ContamiIIaIItS. 

Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Clean Air Act Section 111 List. 
Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 307 Priority Pollutants 
DOT Hazardous Materials Table. 49 CFR 172.101 
DOT Marine Pollutant. Proposed list. 57 FR 3854, Jan 31, 1992 
EPA Carcinogen Assessment Group List 
EPA List of VOC chemicals from 40 CFR 60.489 
EPA TSCA 8(d) Health and Safety Data Rule - effective date 06/01/87 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
ETHYLENE, TETRACHLORO- [127-18-41 
Massachusetts Substance List. 
New Jersey DEQlOO list for release reporting. 
New Jersey Right To Know Substance List. (December 1987) 
New Jersey Right to Know Substance List. Listed as a carcinogen. 
OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX to 40 CFR 264 
RCRA Hazardous Waste 
RCRA Toxicity Characteristics (TC) list dated March 29, 1990 
SARA Section 313 Toxic Chemicals List 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50968 (December 11, 1989) 
Washington State Discarded Chemical Products List, November 17, 1989 
Wisconsin Air Toxics Control Regulation NR-445 (December 1988) 

SHORT TERM TOXICITY: INHALATION: exposures of 200 ppm for 1 hour can cause 
irritation of the nose, mouth and throat, dizziness, 
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headaches and lightheadedness; exposures of 1,000 ppm 
for 30 minutes can cause difficult breathing, 
weakness, loss of muscle control, irritability, 
tremors, convulsions,. paralysis, coma, heart 
irregularities and death. SKIN: can cause dry, scaly 
skin, a mild to moderate burning sensation, redness 
and inflammation. Eyes: can cause burning and 
irritation. INGESTION: can cause nausea, vomiting, 
diarrhea, bloody stool, a reddening of face and neck, 
weakness and loss of muscle control.(NYDH) 

LONG TERM TOXICITY: exposures over 200 ppm during weeks or months can 

TARGET ORGANS: 

SYMPTOMS: 

_- 
5 CONC IDLH: 

NIOSH REL: 

ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

cause irritation of the respiratory tract, nausea, 
headache, sleeplessness, abdominal pains, 
constipation, dizziness, increased perspiration, 
fatigue, skin infection, kidney and liver damage, 
fluid in the lungs and coma. most of these effects 
will disappear after exposure is stopped. 
tetrachloroethylene at high levels has caused cancer 
and birth defects in mice. whether it causes cancer 
in humans is unknown.(NYDH) 

skin, mucous membrane, eyes, CNS, gastrointestinal 
tract. liver, kidneys. 

Vapor can affect central nervous system and cause 
anesthesia. Liquid may irritate skin after prolonged 
contact. May irritate eyes but causes no injury. 
Source: CHRIS 

150ppm 

Potential occupational carcinogen --MINIMIZE EXPOSURE 
(Limit of quantitation 0.4 ppm) 

TLV = 25ppm(170 mg/M3) A3 
STEL = 100 ppm(685 mg/M3)*A3 

Transitional Limits: 
PEL : 100 PPM; CEILING = 200 PPM; MAXIMUM PEAK ABOVE CEILING FOR 5 MINUTES IN ANY 2 HOURS = 300 
Final Rule Limits: 
TWA = 25 ppm (170 mg/M3) 

MAK INFORMATION: 50 mm 
345 mG/M3 
Substance with systemic effects, onset of effect less 
than or equal to 2 hrs: Peak = 2xMAK for 30 minutes, 4 
times per shift of 8 hours. 
There is no reason to fear a risk of damage to the 
developing embryo or fetus when MAK values are adhered 
to. 
A compound which is justifiably suspected of having 
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carcinogenic potential. 

CARCINOGEN? : Y STATUS: See below 

CARCINOGEN LISTS: 
IARC: Carcinogen defined by IARC 

to be possibly carcinogenic to 
humans, but having (usually) no 
human evidence. 

MAK: A compound which is 
justifiably suspected of having 
carcinogenic potential. 

NIOSH: Carcinogen defined by NIOSH 
with no further categorization.' 

NTP: Carcinogen defined by NTP as 
reasonably anticipated to be 
carcinogenic, with limited 
evidence in humans or sufficient 
evidence in experimental animals. 

ACGIH: Animal carcinogen. The 
chemical is carcinogenic in 
experimental animals at a 
relatively high dose, by routes or 
administration, at sites, or 
histological types, or by 
mechanisms that are not considered 
relevant to worker exposure. 

OSHA: Not listed 

HUMAW TOXICITY DATA: (Source: NIOSH RTECS) 
ihl-hmn TCLo:96 ppm/'lH NTIS** PB257-185 

PERIPHERAL NERVE AND SENSATION 
Local anesthetic 

SENSE ORGANS 

Eye 
Conjunctive irritation 

BEHAVIORAL 
Hallucinations, distorted perceptions 

orl-chd TDLo:545 mg/kg JTCTDW 23,103,85 
BEHAVIORAL 

Coma 

LD50 value: orl-rat LD50:2629 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50 2629 mg/kg 
ihl-rat LC5O 34200 mg/m3/SH 
ipr-rat LD50 4678 mg/kg 
orl-mus LD50 8100 mg/kg 
ihl-mus ~~50 5200 ppm/lH 
scu-mus LD50 65 m/kg 
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orl-dog LDLo:4 gm/kg 
ipr-dog LD50:2100 mg/kg 
ivn-dog LDLo:85 mg/kg 
orl-cat LDLo:4 gm/kg 
orl-rbt LDLo:5 gm/kg 
scu-rbt LDLo:2200 mg/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

skn-rbt 810 mgj24H SEV 
eye-rbt 162 mg MLD 

Reproductive toxicity (1992 RTECS) : 
This chemical is a mammalian reproductive toxin. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
ihl-rat TCLo:lOOO ppm/24H (14D pre/l-220 preg) APTOD9 

19,x21, a0 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

ihl-rat TCLo:lOOO ppm/24H (l-22D preg) APTOD9 19,A21,80 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 

ihl-rat TCLo:900 ppm/7H (7-13D preg) TJADAB 19,411,79 

EFFECTS ON NEWBORN 
Live birth index(# fetuses per liter) 

EFFECTS ON NEWBORN 

EFFECTS ON NEWBORN 
Behavioral 

ihl-rat TCLo:300 ppm/'lH (6-15D preg) TXAPAS 32,84,75 
EFFECTS ON FERTILITY 

Post-implantation mortality 

ihl-mus TCLo:300 ppm/llH (6-15D preg) TXAPA9 32,84,75 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Homeostatis 

California Prop 65: Carcinogen (04/01/8a) 

No significant risk level 14. ugD (01/01/94) 

______________-_-____________ EPA’s IRIS DATA SuMMARy __--_____________________ 

Tetrachloroethylene; CASRN 127-18-4 (04/01/92) 

-11. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Sl'hstance Name -- Tetrachloroethylene 
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CASRN -- 127-18-4 

This substance/agent has been evaluated by the U.S. EPA for evidence Of 
human carcinogenic potential. This does not imply that this agent is 
necessarily a carcinogen. The evaluation for this chemical is under 
review by an inter-office Agency work group. A risk assessment summary 
will be included on IRIS when the review has been completed. 

_--________________--------- PROTECTION AN,, FIRST AID _____________---_________ 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

l * WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

l * WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

l * EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes contaminated. 

*f REMOVE CLOTHING: 
Promptly remove non-impervious clothing that becomes contaminated. 

f* REFERENCE: NIOSH 

FIRST AID SOURCE: NIOSH 
EYE: irr immed 
SKIN: soap wash promptly 
INHALATION: art resp _ 
INGESTION: ipecac, Vomit 

FIRST AID SOURCE: CHRIS Manual 1991 
INHALATION: if illness occurs, remove patient to fresh air, keep him warm 
and quiet, and get medical attention. 
INGESTION: induce vomiting only on physician's recommendation. 
EYES AND 
SKIN: flush with plenty of water and get medical attention if irritation 
or injury occurs. 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
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oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and water. 
Re-.?ve and isolate contaminated clothing and shoes at the site. Use first 

-. * treatment according to the nature of the injury. 

----------------------------- INITIAL INCID- RESPONSE ----------------------- 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Tetrachloroethylene 
DOT ID NUMBER: mia97 

ERG93 GUIDE 74 
*POTENTIAL HAZARDS* 

*HEALTH HAZARDS 
Vapors may cause dizziness or suffocation. 
Exposure in an enclosed area may be very harmful. 
Contact may irritate or bum skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 
*FIRE OR EXPLOSION 
Some of these materials may burn, but none of them ignites readily. 
Most vapors heavier than air. 
*Air/vapor mixtures may explode when ignited. 
Container may explode in heat of fire. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. Stay 
upwind, out of low areas, and ventilate closed spaces before entering. 
' 'tive pressure self-contained breathing apparatus (SCBA) and 

- .ctural firefighters' protective clothing will provide limited 
protection. *Isolate for I/2 mile in all directions if tank, rail car 
or tank truck is involved in fire. Remove and isolate contaminated 
clothing at the site. CALL Emergency Response Telephone Number on 
Shipping Paper first. If Shipping Paper not available or no answer, 
CALL CHEMTREC AT l-800-424-9300. If water pollution occurs, notify the 
appropriate authorities. 
*FIRE 
Small Fires: Dry chemical or C02. 
Large Fires: Water spray, fog or regular foam. 
Apply cooling water to sides of containers that are exposed to flames 
until well after fire is out. Stay away from ends of tanks. 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard area. 
Stop leak if you can do it without risk. 
Small Liquid Spills: Take up with sand, earth or other noncombustible 
absorbent material. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush eyes 
with running water for at least 15 minutes. Wash skin with soap and 
water. Remove and isolate contaminated clothing and shoes at the site. 
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Use first aid treatment according to the nature of the injury. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHENTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies . 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

-I? ____________________________ ID-IFI,ERs _________--_______________________ 

CHEMTOX RECORD 166 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: l,l-DICHLOROETHYLENE 
SYNONYMS: ' CHLORURE DE VINYLIDENE (French); l,l-DCE; 

l,l-DICHLOROETHENE (9CI); l,l-DICHLOROETHYLENE; ETHENE, 
l,l-DICHLORO-; NCI-C54262; SCONATEX; VDC; VINYLIDENE 
CHLORIDE (II); VINYLIDENE DICHLORIDE; VINYLIDINE CHLORIDE; 
asym-DICHLOROETHYLENE; VINYLIDENE CHLORIDEE 

CAS: 75-35-4 RTECS: Kv9275000 
FORMULA: C2H2C12 MOL WT: 96.94 
WLN: GYGUl 
CHEMICAL CLASS:Olefin; Halogenated h-carbon 

See other identifiers listed below under Regulations. 

_________-_-_---________________ PROPERTIES _________------__------------------ 

PHYSICAL DESCRIPTION: colorless, volatile, watery liquid (or gas above a9 
f) with a sweet odor resembling that of chloroform 

BOILING POINT: 304.82 K 31.6 C a9 F 
MELTING POINT: 151 K -122.2 c -187.9 F 
FLASH POINT: 255.37 K -11.78 C -.l F 
AUTO IGNITION: I a08 K 534.8 C 994.0 F 

1’. P PRESSURE: 

--~:EL: 
IONIZATION POTENTIAL (eV): 
VAPOR DENSITY: 
EVAPORATION RATE: 
SPECIFIC GRAVITY: 
DENSITY: 
WATER SOLUBILITY: 
INCOMPATIBILITIES: 

REACTIVITY WITH -WATER: 
REACTIVITY WITH COMMON MATERIALS 

STABILITY DURING TRANSPORT: 
NEUTRALIZING AGENTS: 
POLYMERIZATION POSSIBILITIES: 

TOXIC FIRE GASES: 
ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 

500 mm Hg @ 20 C 
16 % 
7.3 % 
10.00 
3.3 (air=l) 
15.70(n-BUTYL ACETATE=l) 
1.21 2oc 
1.21 g/mL @ 20 c 
PRACTICALLY INSOLUBLE (0.04 %) 
strong oxidizers, air, 
chlorotri-fluoroethylene; ozone; 
perchloryl fluoride 

No data on water reactivity 
COPPER AND ALUMINUM CAN CAUSE 
POLYMERIZATION. 
No Data 
No data 
CAN OCCUR IF EXPOSED TO SUNLIGHT, AIR, 
COPPER, ALUMINUM, HEAT. 

HCL\CORROSIVE 
Unknown 
SWEET; LIKE CARBON TETRACHLORIDE OR 
CHLOROFORM Source:CHRIS 
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100 % ODOR DETECTION: No data 

DOT hazard class: 3 FLAMMABLE LIQUID 
DOT guide: 26 
Identification number: UN1303 
WT shipping name: Vinylidene chloride, inhibited 
Packing group: I 
Label(s) required: FLAMMABLE LIQUID 
Special provisions: T23 ,T29 
Packaging exceptions: 173.150 
Non bulk packaging: 173.201 
Bulk packaging: 173.243 
Quantity limitations- 
Passenger air/rail: 1L 
Cargo aircraft only: 30 L 
Vessel stowage: E 
Other stowage provisions:40 

STCC NUMBER: Not listed 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER ACT Sect.311:No 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL) : 0.007 mg/L (01/09/89) 
Maximum Contaminant Level Goals (MCLG): 0.007 mg/L (01/09/89) 

CLEAN AIR ACT: CAA '90 Listed 
CLEAN AIR ACT Sect 112 Flam TQ=lOOOO 
EPA WASTE NUMBER: U078,D029,DOOl 
CERCLA REF: Y 
RQ DESIGNATION: B 100 pounds (45.4 kg) CERCLA 
SARA TPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: adverse effect to target organs. 
Chronic toxicity: carcinogen 
Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 

-Reactive hazard: unstable/reactive, 
Fire hazard: flammable. 
Acute toxicity: Toxic. LD50 > 50 and <= 500 
mg/kg (oral rat). 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 1.0 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: Flammable liquid - Mailable as ORM-D 
Mailability: Domestic surface mail only 
Max per parcel: 1 QT METAL; 1 PT OTHER 

NFPA CODES: 
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HEALTH HAZARD (BLUE) : (2) Hazardous to health. Area may be entered with 
self-contained breathing apparatus. 

FLAMMABILITY (RED) : (4) This material forms readily ignitable mixtures 
.k-*. in air. 

&ACTIVITY (YELLOW): (2) Normally unstable and readily undergoes violent 
change, but does not detonate. 

SPECIAL : Unspecified 

-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------.- 

1,1-DICHLOROETHYLENE [75-35-41 
ACGIH TLV list "Threshold Limit Values for 1992-1993" 
ATSDR Toxicology Profile available (NTIS** 
California Assembly Bill 1803 Well Monitoring Chemicals. 
California Assembly Bill 2588 Air Toxics "Hot Spots" Chemicals. 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Clean Air Act Section 111 List. 
Clean Air Act Section 112(r) Accidental Release List -Flammables:TQ = 10000 lbs 
Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 307 Priority Pollutants 
DOT Hazardous Materials Table. 49 CFR 172.101 
DOT Marine Pollutant. Proposed list. 57 FR 3854, Jan 31, 1992 
EPA Carcinogen Assessment Group List 
EPA List of VOC chemicals from 40 CFR 60.489 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
- TSCA Test Submission (TSCATS) Database - April 1990 

-. TSCA Test Submission (TSCATS) Database - September 1989 
/ Massachusetts Substance List. 

New Jersey DEQlOO list for release reporting. 
New Jersey Right To Know Substance List. (December 1987) 
New Jersey Right to Know Substance List. Listed as a carcinogen. 
New Jersey Right to Know Substance List. Listed as a mutagen. 
OSHA Air Contaminant (Table 2-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
OSHA Process Safety Rule chemical with a TQ. Effective May 26, 1992 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX to 40 CFR 264 
RCRA Hazardous Waste _ 
RCRA Toxicity Characteristics (TC) list dated March 29, 1990 
SARA Section 110 Priority List of CERCLA Hazardous Substances 
SARA Section 313 Toxic Chemicals List 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50968 (December 11, 1989) 
Washington State Discarded Chemical Products List, November 17, 1989 
Wisconsin Air Toxics Control Regulation NP.-445 (December 1988) 

_____-____________------------ TOXICITY DATA ________----____----______________ 

SHORT TERM TOXICITY: Unknown 

LONG TERM TOXICITY: possible risks of long term effects. ** source: hc13 
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LIVER 
Other changes 

KIDNEY,URETER,BLADDER 
Other changes 

LD50 value: orl-rat LD50:200 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:200 mg/kg 
ihl-rat LC50:6350 ppm/lH 
orl-mus LD50:194 mg/kg 
orl-dog LDLo:5750 mg/kg 
ivn-dog LDLo:225 mg/kg 
scu-rbt LDLo:3700 mg/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive toxicity (1992 RTECS) : 
This chemical is a mammalian reproductive toxin. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
orl-rat TDLo:200 mg/kg (6-15D preg) TXAPA9 49,189,79 

EFFECTS ON FERTILITY 
Other measures of fertility 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

ihl-rat TCLo:EO ppm/7H (6-15D preg) TXAPA9 49,189,79 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

ihl-rat TCLo:55 ppm/6H (55D pre) JTEHDC 3,965,77 
EFFECTS ON FERTILITY 

Female fertility index 

California Prop 65: Not listed 

________---___-_------------- EPA’s IRIS DATA S-y _________-----___-_------ 

l,l-Dichloroethylene; CASRN 75-35-4 (04/01/92) 

-11. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name -- 1,1-Dichloroethylene 
CASRN -- 75-35-4 
Primary Synonym -- Vinylidene Chloride 
Last Revised -- 02/01/91 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
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TARGET ORGANS: 

- E TOMS: 

CONC IDLH: 

NIOSH REL: 

ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

MAK INFORMATION: 

CARCINOGEN?: 
REFERENCES: 

resp sys, eyes, CNS 

Vapor can cause dizziness and drunkenness; high levels 
cause anesthesia. Liquid irritates eyes and skin. 
source: CHRIS 

Nonegiven 

Potential occupational carcinogen (Limit of 
guantitation 0.4 ppm) (use 1910.1017) VINYL 
CHLORIDE 

TLV = Sppm 
STEL = 20 ppm 

Final Rule Limits: 
TWA = 1 ppm (4 mg/M3) 

2 mm 
8 mG/M3 
Substance with systemic effects, onset of effect less 
than or equal to 2 hrs: Peak = 2xMAK for 30 minutes, 4 
times per shift of 8 hours. 
There is no reason to fear a risk of damage to the 
developing embryo or fetus when MAK values are adhered 
to. 
A compound which is justifiably suspected of having 
carcinogenic potential. 

Y STATUS: See below 

ANIMAL POSITIVE IARC** 19,439,79 
HUMAN INDEFINITE IARCf* 19,439,79 

CARCINOGEN LISTS: 
IARC: Not classified as to human 

carcinogenicity or probably not 
carcinogenic to humans. 

MAK: A compound which is 
justifiably suspected of having 
carcinogenic potential. 

NIOSH: Carcinogen defined by NIOSH 
with no further categorization. 

NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 
ihl-hmn TCLo:25 ppm CHINAG (11),463,76 

BEHAVIORAL 
General anesthetic 
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The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit,risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in l,OOO,OOO. Background Document 2 
(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

1I.A. EVIDENCE FOR CLASSIFICATICN AS TO HUMAN CARCINOGEWICITY - 

-1I.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION 

Classification -- C; possible human carcinogen 

Basis -- Tumors observed in one mouse strain after inhalation exposure is the 
basis for this classification. Other studies were of inadequate design. 
Vinylidene chloride is mutagenic, and a metabolite is known to alkylate and to 
bind covalently to DNA. It is structurally related to the known human 
carcinogen, vinyl chloride. 

II.A.2. HUMAN CARCINOGENICITY DATA - 

Inadequate. An epidemiologic study of 138 workers showed no carcino- 
genic effect associated with vinylidene chloride exposure (Ott et al., 
1976). Based on power considerations, this study is inadequate for assess- 
ing cancer risk in humans. 

II.A.3. ANIMAL CARCINOGENICITY DATA - 

Limited. Eighteen animal studies have been reported, which provide 
information about the carcinogenic potential of vinylidene chloride. Eleven 
of the studies involved inhalation exposure, five were oral, and one each 
was by skin application and subcutaneous injection. Most were not designed 
for maximum sensitivity to detect carcinogenic effects. None of the 11 
inhalation exposures were for lifetime; all were 12 months or less. Three 
of the five oral studies were of lifetime exposures. Of all the studies, only 
one inhalation study produced a response as a complete carcinogen. 

In the inhalation study by Maltoni et al. (1985) both sexes of Swiss 
mice were exposed to 10 and 25 ppm (MTD) for 4-5 days/week for 12 months. A 
statistically significant increase in kidney adenocarcinoma was noted in 
male mice. Although statistically significant increases in mammary car- 
cinomas in female mice and pulmonary adenomas in both sexes were reported, 
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dose-response relationships were unclear. A second Maltoni study exposed 
Sprague-Dawley rats to 10, 25, 50, 100, or 150 ppm, 4-5 days/week for 12 
months and observed them until spontaneous death. A statistically signifi- 

-. : increase in total mammary tumors, but not carcinomas alone, was seen 
~..~y at 10 and 100 ppm. No dose-response relationship was apparent, and the 
overall interpretation of the mammary tumor incidence is inconclusive. 

Four gavage studies (in rats and mice) and one drinking water study in 
rats have been negative (Maltoni et al., 1985; Quast et al., 1983; Humiston et 
al., 1978; NTP, 1982; Ponomarkov and Tomatis, 1980). Only the NTP (1982) corn 
oil gavage study in Fischer 344 rats and female B6C3Fl mice and the drinking 
water study in Sprague-Dawley rats were undertaken for 2 years dosing. The 
NTP study was apparently not conducted at the MTD and the drinking water study 
did not achieve a maximum dose of metabolite. All other oral studies were 
limited in design and, thus, lacking in sensitivity sufficient to detect a 
response. 

Vinylidene chloride did not act as a complete carcinogen when applied 
topically or S.C. to ICR/Ha mice but did serve as an initiator when fol- 
lowed by phorbol myristate acetate treatment (Van Duuren et al., 1979). 

II.A.4. SUPPORTING DATA FOR CARCINOGENICITY - 

Vinylidene chloride has been shown to be mutagenic for Salmonella typhi- 
murium in multiple assays. This activity is largely dependent on the pres- 
ence of microsomal enzymes. It has been used as a positive control in studies 

-hemicals that are gases at or near room temperature. Both conventional 

#-- host-mediated assays of Saccharomyces cerevisiae have been positive for 
r 

mitotic gene conversion (Bronzetti et al., 1981). Vinylidene chloride was not 
mutagenic for V79 cells exposed to vapor in vitro (Drevon and Kuroki, 19791, 
nor did it produce chromosomal aberrations in bone marrow cells of ICR mice 

given single or repeated i.p. treatment in vivo (Cerna and Kypenova, 1977). 
CD-1 mice and Sprague-Dawley rats treated in vivo with labeled vinylidene 
chloride showed evidence of DNA alkylation and subsequent repair which was 
specific to liver and kidney. Kidney in rat and mouse had higher alkylation 
than liver (Reitz et al;, 1980). Covalent binding of vinylidene chloride 
closely correlates with metabolite formation. MCKeMa et al. (1977) observed 
greater binding in kidney than liver, and greater binding in mice than in 
rats. Vinylidene chloride failed to induce dominant lethal mutations in mice 

(Anderson et al., 1977) or rats (Short et al., 1977). Vinylidene chloride is 
structurally related to the known carcinogen, vinyl chloride. 

-1I.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 

-1I.B.l. SUMMARY OF RISK ESTIMATES 
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Oral Slope Factor -- 6E-1 per (mg/kg)/day 

Drinking Water Unit Risk -- 1.7E-5 per tug/L) 

Extrapolation Method -- Linearized multistage procedure, extra risk 

Drinking Water Concentrations at Specified Risk Levels: 

Risk Level Concentration 
_---------___-___-__ --_____-----_ 

E-4 (1 in 10,000) 6E+O ug/L 
E-5 (1 in 100,000) SE-1 ug/L 
E-6 (1 in l,OOO,OOO) 6E-2 ug/L 

II.B.2. - DOSE-RESPONSE DATA (CARCINoGENICITY, ORAL EXPOSURE) 

Tumor Type -- adrenal pheochromocytomas 
Test Animals -- rat/F344, male 
Route -- drinking water 
Reference -- NTP, 1982 

Administered Human Equivalent Tumor 
Dose (mg/kg-day) Dose (mg/kg-day) Incidence 
------___-_-_--_ _____----------- _________ 

0 0 6/50 
0.71 0.120 5/48 
3.57 0.603 13/47 

Human equivalent doses were determined by adjusting the administered animal dose by the cube root of the ratio =wt 

The unit risk estimate chosen was derived from the highest of four slope factors calculated from two studies that d 

II.B.3. ADDITIONAL COMMENTS (CARCINOGENICITY, OPAL EXPOSURE) 

Animal pharmacokinetic data show that metabolite elimination is dose- 
dependent and saturable at inhalation concentrations of 150-200 ppm, or 
approximately 50 mg/kg oral ingestion. Vinylidene chloride is rapidly 
absorbed, has limited solubility, and is not stored in body tissues. 
Pharmacokinetics and metabolism data indicate that the available assays were 
not of adequate design. The positive Maltoni inhalation study comes 
closest to achieving a maximum dose of metabolite, albeit less than lifetime 
exposure, but less than maximum dosing vis-a-vis metabolites. The water 
unit risk based on incidence data from a.drinking water study was chosen 
because route of administration is appropriate to oral risk estimation. 

The unit risk should not be used if the water concentration exceeds 6E+2 

T/L I since above this concentration the unit risk may not be appropriate. 
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II.B.4. DISCUSSION OF CONFIDENCE (CARCINOGENICITY. ORAL EXPOSURE) 

-A The estimate is based on a data set in which there is no significant 
IL&crease in tumor incidence. The confidence that the upper limit is not 
greater than 0.6 per (mg/kg)/day is high, since it is the largest value by a 
factor of 3 from four rat data sets in two studies. If drinking water 
exposure alone is considered the estimates might be reduced by a factor of 3. 

The slope factors for the oral quantitative estimate based on data from 
inhalation exposure and based on the negative oral data are within a factor 
of 2. 

1I.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE - 

II.C.1. SUMMARY OF RISK ESTIMATES - 

Inhalation Unit Risk -- 5.OE-5 per (ug/cu.m) 

Extrapolation Method -- Linearized multistage procedure, extra risk 

Air Concentrations at Specified Risk Levels: 

?isk Level Concentration 
_____-_______------ --------------- 

- 
E-4 (1 in 10,000) 2E+O ug/cu.m 
E-5 (1 in 100,000) ZE-1 ug/cu.m 
E-6 (1 in l,OOO,OOO) 2E-2 ug/cu.m 

II.C.2. DOSE-RESPONSE DATA FOR CARCINCCENICITY, INHALATION EXPOSURE 

Tumor Type -- kidney adenocarcinoma 
Test Animals -- Mouse/Swiss, male 
Route -- inhalation 
Reference -- Maltoni et al., 1977, 1985 

Dose Tumor 
Administered Human Equivalent Incidence 

(mm) (mg/kg/day) 
-__-___----- ---------------- _-- ------ 

0 0 O/56 
0 0 o/70 

10 0.078 O/25 
25 0.195 3/21 
25 0.195 25/9a 
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II.C.3. - ADDITIONAL COMMENTS (CARCINOGENICITY, INHALATION EXPOSURE) 

Within each same dose pair there were no statistically significant 
differences between incidences in the two control and the 25 ppm groups. 
These groups were combined for modeling. The number of animals surviving to 
appearance of the first kidney adenocarcinoma was used as the denominator for 
incidence. Human equivalent doses were determined assuming 0.035 kg as the 
average weight of the male mice, adjusting for continuous lifetime exposure in 
the mice, accounting for metabolism and pharmacokinetics for mice, and using 
70 kg weight and with 1.85 sq.m surface area for humans (U.S. EPA, 1985). A 
slope factor of 1.2E+t) per (mg/kg)/day was calculated using estimated animal 
administered doses. 

The unit risk should not be used if the air concentration exceeds 2E+2 
ug/cu.m, since above this concentration the unit risk may not be appropriate. 

II.C.4. - DISCUSSION OF CONFIDENCE (CAHCINOGENICITY, INHALATION EXPOSURE) 

Sufficient numbers of animals were used for treatment and control groups; 
Treatment was for approximately 50% of lifetime. Only two dose points 
provided data suitable for modeling. 

1I.D. - EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGHNICITY ASSESSMENT) 

II.D.l. EPA DOCUMENTATION - 

U.S. EPA. 1985. Health Assessment Document for Vinylidene Chloride. Pre- 
pared by the Office of Health and Environmental Assessment, Environmental 
Criteria and Assessment Office, Research Triangle Park, NC. EPA 
600/a-a3-031F. 

II.D.2. - REVIEW (CARCINOGENICITY ASSESSMENT) 

The values in the 1985 Health Assessment Document for Vinylidene Chloride 
received extensive peer and public review. 

Agency Work Group Review: 12/04/86, 01/07/87 

Verification Date: 01/07/87 
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II.D.3. - U.S. EPA CONTACTS (CARCIN~XNICITY ASSESSMENT) 

Jean C. Parker / ORD -- (303)293-1789 / FTS 564-1789 
:- 

;--ven P. Bayard / ORD -- (202)260-5722 / FTS 260-5722 

, NC. EPA 
600/8-83-031F. 

II.D.2. REVIEW (CARCINOGENICITY ASSESSMENT) - 

The values in the 1985 Health Assessment Document for Vinylidene Chloride 
received extensive peer and public review. 

Agency Work Group Review: 12/04/86, 01/07/87 

Verification Date: 01/07/87 

II.D.3. U.S. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) - 

Jean C. Parker / ORD -- (303)293-1789 / FTS 564-1789 

- en P. Bayard / ORD -- (2021260-5722 / FTS 260-5722 
mc 

____________________________ PROTECTION m FIRST AID __--_____________________ 

PROTECTION SUGGESTED 
FROM THE CHRIS M7NUAL: 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

*+ WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

** EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes wet. 

** REMOVE CLOTHING: 
Immediately remove any clothing that becomes wet to avoid any flammability hazard. 

Page 11 



l * REFERENCE: NIOSH 

FIRST AID SOURCE: NIOSH 
EYE: irr immed 
SKIN: soap wash promptly 
INHALATION: art resp 
INGESTION: ipecac, vomit 

FIRST AID SOURCE: CHRIS Manual 1991 
INHALATION: if any illness develops, remove person to fresh air promptly, 
keep warm and quiet, and get medical attention; if breathing stops, start 
artificial respiration. 
INGESTION: not likely a problem; no known antidote; treat symptomically. 
EYES OR - 
SKIN: flush with plenty of water for at least 15 min; get medical 
attention for eyes; remove contaminated clothing and wash before reuse. 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. 

________--------------------- INITIAL INCIDENT RESPONSE _--____---------------- 

FIRE EXTINGUISHMENT: Foam, carbon dioxide, dry chemical. Note: Water may 

be ineffective. CHRIS91 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Vinylidene chloride, inhibited 
DOT ID NUMBER: UN1303 

ERG93 
*POTENTIAL HAZARDS* 

GUIDE 26 

*FIRE OR EXPLOSION 
Flammable/combustible material; may be ignited by heat, sparks or flames. 
Vapors may travel to a source of ignition and flash back. 
Container may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. 
Runoff to sewer may create fire or explosion hazard. 
*HEALTH HAZARDS 
May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or bum skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may give off poisonous gases and 
cause water pollution. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. 
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Stay upwind; keep out of low areas. Positive pressure self-contained 
breathing apparatus (SCBA) and structural firefighters' protective 
clothing will provide limited protection. *Isolate for l/2 mile in all 

m ctions if tank, rail car or tank truck is involved in fire. CALL 
L. .rgency Response Telephone Number on Shipping Paper first. If 
Shipping Paper not available or no answer, CALL CHBMTREC AT 
l-800-424-9300. If water pollution occurs, notify the appropriate 
authorities. 
*FIRE 
Small Fires: Dry chemical, C02, water spray or alcohol-resistant 
foam. Do not use dry chemical extinguishers to control fires involving 
nitromethane or nitroethane. Large Fires: Water spray, fog or 
alcohol-resistant foam. Move container from fire area if you can do it 
without risk. Apply cooling water to sides of containers that are '.I 
exposed to flames until well after fire is out. Stay away from ends 
of tanks. For massive fire in cargo area, use unmanned hose holder or 
monitor nozzles; if this is impossible, withdraw from area and let 
fire burn. Withdraw immediately in case of rising sound from venting 
safety device or any discoloration of tank due to fire. 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard area. 
Stop leak if you can do it without risk. 
Water spray may reduce vapor; but it may not prevent ignition in closed spaces. 
Small Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
I- -thing, give artificial respiration; if breathing is difficult, 

f- . 
oxygen. In case of contact with material, immediately flush eyes 

with running water for at least 15 minutes. Wash skin with soap and 
water. Remove and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

CHEMTOX RECORD 167 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: 1,2-DICHLOROETHYLENE 
SYNONYMS : ACETYLENE DICHLORIDE; 1,2-DICHLOR-AETHEN (German); 

DICHLORO-1,2-ETHYLENE (French); sym-DICHLOROETHYLENE; 
1,2-DICHLOROETHYLENE; DIOFORM; NCI-C56031; CIS-ACETYLENE 
DICHLORIDE; TRANS-ACETYLENE DICHLORIDE; 
SYS-DICHLOROETHYLENE; 1,2-DICHLOROETHENE 

CAS: 540-59-O , RTECS: KV9360000 
FORMULA: C2H2C12 MOL WT: 96.94 . 
WLLN: GlUlG 
CHEMICAL CL&S:Halogenated h-carbon 

See other identifiers listed below under Regulations. 

___________________------------- PROPERTIES -__________-----____--------------- 

PHYSICAL DESCRIPTION: colorless liquid with an ether-like, slightly acrid 
odor, like chloroform 

BOILING POINT: 320.92-333.1s K 47.7-60 C 117.9-140 F 
MELTING POINT: 223.70-191.48 K -49.5--81.7 C -57.1--115.1 F 
FLASH POINT: 275 K 1.85 C 35.3 F 
AUTO IGNITION: 733.15 K 460 C 860 F 
VAPOR PRESSURE: 180 MM 
UEL: 12.8 % 
LEL: 5.6 % 

IONIZATION POTENTIAL (eV) : 9.65 
VAPOR DENSITY: 3.34 (air=l) 
SPECIFIC GRAVITY: 1.27 
DENSITY: 1.28g/mL 
WATER SOLUBILITY: 0.35 TO 0.63% 
INCOMPATIBILITIES: strong oxidizers, nitrogen dioxide, 

caustics and their solutions, 
difluoromethylene 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: GRADUALLY DECOMPOSES BY AIR, LIGHT, AND 

MOISTURE, FORMING <YDROGEN CHLORIDE 
SourCe: MI 

STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: WILL NOT OCCUR UNDER NORMAL SHIPPING 

CONDITIONS. REACTION NOT VIGOROUS. 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 

None reported other than possible 
unburned vapors 
0.085 PPM 
PLEASANT, ETHER-LIKE Source:NYDH 
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100 % ODOR DETECTION: 

----------------------- 
” 

lrrl hazard class: 
DOT guide: 
Identification number: 
DOT shipping name: 
Packing group: 
Label(s) required: 
Special provisions: 
Packaging exceptions: 
Non bulk packaging: 
Bulk packaging: 
Quantity limitations- 
Passenger air/rail: 
Cargo aircraft only: 
Vessel stowage: 

-. 

No data 

________ ~G-TIONS _-________________________________ 

3 FLAMMABLE LIQUID 
29 
UN1150 
DICHLOROETHYLENE 
II 
FLAMMABLE LIQUID 
T14 
173.150 
173.202 
173.242 

5L 
60 L 
B 

Other stowage provisions: 

STCC NUMBER: 4909145 

CLEAN WATER ACT Sect.307:No 
CLEAN WATER ACT Sect.311:No 
CLEAN AIR ACT: Not listed 
EPA WASTE NUMBER: DO01 
CERCLA REF: Y 
RQ DESIGNATION: Not listed 
c 1 TPQ VALUE: Not listed 

-- . Sect. 312 
categories: 

Acute toxicity: Irritant 
Acute toxicity: adverse effect to target organs. 
Reactive hazard: unstable/reactive. 
Fire hazard: flammable. 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 1.0 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: Flammable liquid - Mailable as ORM-D 
Mailability: Domestic surface mail only 
Max per parcel: 1 QT METAL; 1 PT OTHER 

NFPA CODES: 
HEALTH HAZARD (BLUE) : (2) Hazardous to health. Area may be entered with 

self-contained breathing apparatus. 
FLAMMABILITY (RED) : (3) This material can be ignited under almost all 

temperature conditions. 
REACTIVITY (YELLOW) : (2) Normally unstable and readily undergoes violent 

change, but does not detonate. 
SPECIAL : Unspecified 
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-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

1,2-DICHLOROETHYLENE [540-59-O] 
ACGIH TLV list "Threshold Limit Values for 1992-1993" 
California Assembly Bill 1803 Well Monitoring Chemicals. 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Canadian Non-domestic Substances List 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCAT.5) Database - September 1989 
Massachusetts Substance List. 
New Jersey Right To Know Substance List. (December 1987) 
OSHA Air Contaminant (Table 2-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
OSHA Process Safety Rule chemical with a TQ. Effective May 26, 1992 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Waste 
SARA Section 110 Priority List of CERCLA Hazardous Substances 
SARA Section 313 Toxic Chemicals List 
Washington State Discarded Chemical Products List, November 17, 1989 
Wisconsin Air Toxics Control Regulation NR-445 (December 1988) 

SHORT TERM TOXICITY: INHALATION: may cause dizziness, drowsiness, nausea, 
vomiting, weakness, tremors, cramps, and at high 
levels unconsciousness. SKIN: may cause irritation. 
Eyes: may cause irritation. INGESTION: no reports of 
human ingestion, but may contribute to symptoms listed 
under inhalation.(NYDH) 

LONG TERM TOXICITY: may cause dizziness, drowsiness, nausea, vomiting, 
weakness and inflammation of the lungs. this 
substance has produced kidney and liver injury at high 
levels in laboratory animals. whether it does so in 
humans is not known.(NYDH) 

TARGET ORGANS: r-p sys, eyes, cw 

SYMPTOMS: Inhalation causes nausea, vomiting, weakness, tremor, 
epigastric cramps, central nervous depression. Contact 
with liquid causes irritation of eyes and (on 
prolonged contact) skin. Ingestion causes slight 
depression to deep narcosis. Source: CHRIS 

CONC IDLH: 1OOOPPM 

NIOSH REL: 
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ACGIH TLV: 
ACGIH STEL: 

Ih c- PEL: 

TLV = 200ppm(793 mg/M3) 
Not listed 

Transitional Limits: 
PEL = 200 ppm(79Omg/M3) 
Final Rule Limits: 
TWA = 200 ppm (790 mg/M3) 

MAK INFORMATION: 200 ppm 
790 mG/M3 
Substance with systemic effects, onset of effect less 
than or equal to 2 hrs: Peak = 2xMAK for 30 minutes, 4 
times per shift of 8 hours. 
Carcinogenic working material without MAK 

CARCINOGEN?: N STATUS : See below 

CARCINOGEN LISTS: 
IARC: Not listed 
MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

LD50 value: orl-rat LD50:770 mg/ kg 

r ?R SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:770 mg/kg 
ipr-mus LD50:2 gm/kg 
ihl-frg LCLo:117 mg/m3/1H 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive toxicity (1992 RTECS) : 
This chemical has no known mammalian reproductive toxicity. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 

California Prop 65: Not listed 

_____-___------------------- PROTECTION ANJ) FIRST AID _____--------_----------- 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 
rubber gloves; safety goggles; air supply mask or self-contained 
breathing apparatus. 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 
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** WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

l * EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes wet. 

+* REMOVE CLOTHING: 
Immediately remove any clothing that becomes wet to avoid any flammability hazard. 

** REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
OSHA (1,2--DICHLOROETHYLENE) 
1000 ppm: Any powered air-purifying respirator with organic vapor 
cartridge(s). * Substance causes eye irritation or damage; eye protection 
needed. / Any chemical cartridge respirator with a full facepiece and 
organic vapor cartridge(s). 
4000 ppm: Any supplied-air respirator operated in a continuous flow 
mode. * Substance causes eye irritation or damage; eye protection needed. 
/ Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
self-contained breathing apparatus with a full facepiece. / Any 
supplied-air respirator with a full facepiece. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE: CHRIS Manual 1991 
INHALATION: remove from further exposure; if breathing is difficult, give 
oxygen; if victim is not-breathing, give artificial respiration, 
preferably mouth-to-mouth; give oxygen when breathing is resumed; call a 
physician. 
EYES: flush with water for at least 15 min. 
SKIN: wash well with soap and water. 
INGESTION: give gastric lavage and cathartics. 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush skin or eyes 
with running water for at least 15 minutes. Remove and isolate 
contaminated clothing and shoes at the site. Keep victim quiet and 
maintain normal body temperature, 
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_____________________________ INITIAL INCIDENT RESPONSE ----_--_-______--______ 

&-- / EXTINGUISHMENT: Dry chemical, foam, carbon dioxide. Note: Water may 
be ineffective. CHRIS91 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: DICHLOROETHYLENE 
DOT ID NUMBER: UN1150 

ERG93 
'POTENTIAL HAZARDS* 

GUIDE 29 

*FIRE OR EXPLOSION 
Flammable/combustible material; may be ignited by heat, sparks or flames. 
Vapors may travel to a source of ignition and flash back. 
Container may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. 
Runoff to sewer may create fire or explosion hazard. 
*HEALTH HAZARDS 
May be poisonous if inhaled. 
Contact may cause burns to skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. Stay 
upwind; keep out of low areas. Positive pressure self-contained 
breathing apparatus (SCBAn) and structural firefighters' protective 

-hing will provide limited protection. See the Table of Initial 
.ation and Protective Action Distances. 

- If you find the ID Number 
and the name of the material there, begin protective action. 
*Isolate for I/2 mile in all directions if tank, rail car or tank 
truck is involved in fire. CALL Emergency Response Telephone Number on 
Shipping Paper first. If Shipping Paper not available or no answer, 
CALL CHEMTREC AT l-800-424-9300. If water pollution occurs, notify the 
appropriate authorities. 
*FIRE 
Some of these materials may react violently with water. 
Small Fires: Dry chemical, C02, water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. 
Do not get water inside container. 
Apply cooling water to sides of containers that are exposed to flames 
until well after fire is out. Stay away from ends of tanks. Withdraw 
immediately in case of rising sound from venting safety device or any 
discoloration of tank due to fire. 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard 
area. Do not touch or walk through spilled material; stop leak if you 
can do it without risk. 
*Use water spray to reduce vapor; do not get water inside container. 
Small Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
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Large Spills: Dike far ahead of liquid spill for later disposal. 
'FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush skin 
or eyes with running water for at least 15 minutes. Remove and isolate 
contaminated clothing and shoes at the site. Keep victim quiet and 
maintain normal body temperature. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 
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Health and safety Manual 

Drilling Safety Guide 
June 23,1995 

Drilling Safety Guide 

EnSafe is concerned about employee, safety while working on or around drill rigs as well as 

when traveling to and from a driIling site, moving the drill rig and tools from location to 

location on a site and during maintenance of the drill rig. Every drill crew will have a 

designated safety supervisor. The safety supervisor will have the responsibility for ensuring that 

all drilling operations are conducted in a safe manner. All personnel working on, with, or 

around a drill rig will be under the jurisdiction of the rig safety supervisor. 

Drill Rig Safety Supervisor _ 

The safety supervisor for the drill crew will be the drill rig operator. However, the EnSafe 

safety officer still maintains the ovemll safety responsibility for the site. The drill crew safety 

supervisor is a direct representative of the site health and safety supervisor and will report any 

safety problems directly to the site health and safety officer. The drill rig safety supervisor will: 
1-4. i 

l Be the leader in using proper personal protective equipment. He/she will set an example 

for other personnel to follow. 

a Enforce the requirements of the health and safety plan and take appropriate actions when 

other personal are not following the requirements of the health and safety plan. 

a Ensure that all drill rig and associated drill rig equipment is properly maintained. 

l Ensure that all drill rig operating personnel are thoroughly familiar with the drill 

operations. 

l Inspect the drill rig and associated drill rig equipment for damage before starting drilling 

operations. Check for structural damage, loose bolts or nuts, correct tension in chains 
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and cables, loose or missing guards or protective covers, fluid leaks, damaged hoses and 

or damaged pressure gauges and pressure relief valves. 

0 Test all emergency and warning devices such as emergency shut-down switches at least 

daily (prior to starting drilling operations). DriJling will not be permitted until all 

emergency and warning devices are functioning. 

a Conduct a safety briefing daily before starting drilling operations. Any new employee 

will receive a copy of the drilling operations safety manual, and the drill rig 

manufacturer’s operating and maintenance manual. 

l Ensure that each employee reads and understands the drill rig manufacturer’s operating 

and maintenance manual. 

-4 
a Observe the mental, emotional, and physical capabilities of each worker. 

a Ensure that each drill rig has a first aid kit and fire extinguisher. 

0 Maintain a list of emergency contact telephone numbers. This list will be posted in a 

prominent location and each drill rig employee will be informed of the lists location. 

Drill Rig Personnel Protective Equipment 

For most geotechnical, mineral, and/or groundwater drilling, drill rig personal protective 

equipment will include the following: 

l Hard hat 
l Safety shoes with steel toe and steel shank (or equivalent) 
0 Gloves 
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l Safety glasses with side shields 
l Close fitting but comfortable clothes 

l Hearing protection 

It is important that clothing does not have loose ends, straps, draw strings or belts, or other 

unfastened parts that might become caught in or on a rotating or translating part of the drill rig. 

Rings, necklaces, or other jewelry will not be worn during drilling operations. 

Additional protective equipment may be required by the site specific health and safety plan. 

Drill Rig Housekeeping 

The following housekeeping measures must be taken for all drilling operations. 

l Suitable storage locations will be provided for all tools, materials and supplies. The 

storage should be conveniently located and will provide for safe handling of all supplies. 

l Drill tools, supplies, and materials will not be transported on the drill rig unless the drill 

rig is designed and equipped to carry drill tools, supplies, and materials. 

l Pipe, drill rods, casing, augers, and similar drilling tools when stored will be stacked in 

a manner that will prevent spreading, rolling, or sliding. 

l Penetration or other driving hammers will be secured to prevent movement when not in 

US. 
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’ a Work areas, platforms, walkways, scaffolding, and other access ways will be kept free 

of materials, debris and obstructions and substances such as ice, grease, or oil that could 

cause a surface to become slick or otherwise hazardous. 

0 Never store gasoline in a non-approved container. Red, non-sparking, vented containers 

marked with the word gasoline will be used. The fill spout will have a flame arrester. 

l Prior to drilling, adequate site clearing and leveling will be performed to accommodate 

the drill rig and supplies and to provide a safe working area. Drilling will not be started 

when tree limbs, unstable ground or site obstructions cause unsafe tool handling 

conditions. 

Maintenance Safety 

Well maintained drilling equipment makes drilling operations safer. . When performing 

equipment/tool maintenance, the follow safety precautions will he followed: 

0 Safety glasses will be worn when maintenance is performed on drill rigs or drilling tools. 

0 Shut down the drill rig engine to make repairs or adjustments to the rig or to lubricate 

fittings (except to make repairs or adjustments that can only be made while the engine 

is running). 

l Always block the wheels or lower the leveling jacks or both. Set the hand brake before 

working under a drilJ rig. 

0 Release all pressure on hydraulic systems, the drilling fluid system, and the air operating 

system of the drill rig prior to performing maintenance. 
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Use extreme caution when opening drain plugs and radiator caps and other pressurized 

plugs and caps. 

Allow time for the engine and exhaust to cool before performing maintenance on these 

systems. 

Never weld or cut on or near the fuel tank. 

Do not use gasoline or other volatile or flammable liquids as a cleaning agent. 

Follow the manufacturer’s recommendations for quantity and type of lubricants, hydraulic 

fluids and coolants. 

Replace all caps, filler plugs, protective guards or panels, and high pressure hose clamps 

and chains or cables that have been removed during maintenance. 

Perform a safety inspection prior to starting drilling equipment after maintenance is 

pXfOTflN?d. 

Safe Use of Hand Tools 

There are a large number of hand tools that can be used on or around a drill rig. The most 

important rule of hand tools is to use a tool for its intended purpose. The following are a few 

general and specific safety rules to follow when using hand tools. 

l When using a hammer, wear safety glasses and require all others around you to wear 

safety glasses. 
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When using a chisel, wear safety glasses and require all others around you to wear safety 

glasses. 

Keep all tools cleaned and stored in an orderly manner. 

Use wrenches on nuts, not pliers. 

Use screwdrivers with blades that fit the screw slot. 

When using a wrench on a tight nut, use some penetrating oil, use the largest wrench 

available that fits the nut, when possible pull on the wrench handle rather than pushing, 

and apply force to the wrench with both hands when possible and with both feet ftrmly 

placed. Don’t push or pull with one or both feet on the drill rig or the side of a mud pit 

or some other blocking-off device. Always assume that you may lose your footing. 

Check the place where you may fall for sharp objects. 

Keep all pipe wrenches clean and in good repair. The jaws of pipe wrenches will be 

wire brushed frequently to prevent accumulation of dirt and grease which cause wrenches 

to slip. 

Never use pipe wrenches in place of a rod holding device. 

Replace hock and heel jaws when visibly worn. 

When breaking tool joints on the ground or on a drilling platform, position hands so that 

fingers will not be smashed between the wrench handle and the ground or the platform 

if the wrench were to slip or the joint suddenly to let go. 
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Safety During Drilling Operations 
l Do not drive a drill rig from hole to hole with the mast (derrick) in the raised position. 

l Before raising the mast, look up to check for overhead obstructions. 

l Before raising the mast, all dr3.l rig personnel (except the person rai,sing the mast) and 

visitors will be cleared from the area immediately to the rear and sides of the mast. All 

drill rig personnel and visitors will be’informed that the mast is being raised prior to 

raising the mast. 

l All drill rig personnel and visitors will be instructed to stand clear of the drill rig 

immediately prior to and during starting of the engine. 

l All gear boxed will be in the neutral position, all hoist levers will be disengaged, all 

hydraulic levers will be in the non-actuating positions, and the cathead rope will not be 

on the cathead before starting the drill rig engine. 

l The drill rig must be leveled and stabilized with leveling jacks and/or solid cribbing 

before the mast is raised. The drill rig will be leveled if settling occurs after initial set 

up. 

l The mast will be lowered only when the leveling jacks are down. The leveling jacks 

must be in the down position until the mast is completely lowered. 

l Secure and/or lock the mast according to the drill rig manufacturer’s recommendations 

before starting drilling operations. 

-- 
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The initial 4 feet will be drilled manually (via post hole digger or hand auger) to ensure 

clearance from unmarked utilities, unless approval is obtained from the project manager 

and project health and safety officer. If manual drilling is not possible, metal-detecting 

equipment will be used to locate utilities at drilling intervals of one foot until a depth of 

4 feet is obtained. 

The drill rig must only be operated from the control position. If the operator must leave 

the control position, the rotary drive and the feed control must be placed in the neutral 

position. The drill engine will be shut down when the operator leaves the vicinity of the 

drill rig. 

Throwing or dropping of tools is not permitted. All tools will be carefully passed by 

hand between personnel or a hoist line will be used. 

When drilling within an enclosed area, ensure that fumes are exhausted out of the area. 

Exhaust fumes can be toxic and may not be detected by smell. 

Clean mud and grease from boots before mounting the drill platform. Use hand holds 

and railings. Watch for slippery ground when dismounting from the drill platform. 

Do not touch any metal parts of the drill rig with exposed flesh during freezing weather. 

Freezing of moist skin to metal can occur almost instantaneously. 

All unattended id, c ,d, must be covered or otherwise protected to prevent drill rig 

personnel, site visitors, or animals from stepping or falling into the hole. 

Do not attempt to use one or both bands to carry tools when climbing ladders. 
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Working on Derrick Platforms 

When working on a derrick platform, us a safety belt and a lifeline. The safety belt will 

be at least 4 inches wide and will fit snugly but comfortably. The lifeline, will be less 

than 6 feet long and attached to the derrick. 

The safety belt and lifeline will be strong enough to withstand the dynamic force of a 250 

pound weight falling 6 feet. 

A safety climbing device will be used when climbing to a derrick platform that is higher 

than 20 feet. 

The lifeline will be fastened to the derrick just above the derrick platform to a structural 

member that is not attached to the platform or to other lines or cables supporting the 

platform. 

Tools will be securely attached to the platform with safety lines. Do not attach a tool 

to a line attached to the wrist or other body part. 

When working on a derrick platform, do not guide drill rods or pipe into racks or other 

supports by taking hold of a moving hoist line or a traveling block. 

Derrick platforms over 4 feet above the ground will have toe boards and safety railings. 

Working on the Ground 
l Workers on the ground must avoid going under elevated platforms. 

l Terminate drilling operations and if possible lower the mast during an electrical storm. 

9 



En&$e/Allen % H~shall 
Health and safty Manual 

Drilling safety Guide 
June 23, 1995 

’ l Overhead and buried utilities must be located and marked on all boring location plans and 

boring assignment sheets. 

l When there are overhead electrical power lines at or near a drilling site or project, 

consider all wire to be charged and dangerous. 

l Watch for sagging power lines before entering a site. Do not lift power lines to gain 

entry. Call the utility to have them lift the power lines or to deenergize the power. 

l Operations adjacent to overhead lines are prohibited unless on of the following conditions 

is satisfied: 

- Power has been shut off and positive means taken to prevent the lines from being 

energized. 

- Equipment, or any part, does not have the capability of coming within the 

following minimum clearance from energized overhead lines, or the equipment 

has been positioned and blocked to assure no part, including cables can come 

within the following minimum clearances: 

Power Lines Miniium 
Nominal System kv Re4wired Clearance 

0 - 50 10 feet 

51- loo 12 feet 

101 - 200 15 fat 

201 - 300 20 feet 

301 - 500 25feet 

501 - 750 35 feet 

751 - loo0 45 feet 
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l While in transit with boom lowered and no load, the equipment clearance will be a 

minimum of 4 feet for voltages less than 5Okv, 10 feet for voltages 51kv to 345kv, and 

16 feet for voltages over 345kv. 

l Before working near transmitter towers where an electrical charge can be induced in the 

equipment or materials being handled, the transmitter will be de-energized. The 

following precautions will be taken to dissipate induced voltages: 

- The equipment will be provided with an electrical ground to the upper rotating 

structure supporting the boom. 

- Ground jumper cables will be atrached to materials being handled by boom 

equipment when electrical charge may be induced while working near energized 

transmitters. Crews will be provided nonconductive poles having large alligator 

clips or other similar protection to attach the ground cable to the load. Insulating 

gloves will be used. 

l Continue to watch overhead power lines. Both hoist lines and overhead power lines can 

be moved toward each other by the wind. 

l If there are any questions concerning drill rig operations on a site in the vicinity of 

overhead power lines, call the power company. The power company will provide expert 

advice as a public service. 

l Look for warning signs indicating underground utilities. underground utilities may be 

located a considerable distance away from the warning sign. Call the utility and jointly 

determine the precise location of all underground utility lines, mark and flag the locations 

and determine the specific precautions to be taken to ensure safe drilling operations. 

11 



All wire ropes and fittings will be visually inspected at least once a week for abrasion, 

broken wires, wear, reduction in rope diameter, reduction in wire diameter, fatigue, 

corrosion, damage from heat, improper reeving, jamming, crushing, bird caging, 

kinking, core protrusion, and damage to lifting hardware. 

Wire ropes. must be replaced when inspection indicates excessive damage. The Wire 

Rope User’s Manual may be used as a guide for determining excessive damage. 

Wire ropes that have not been used for a period of a month or more will be thoroughly 

inspected before being returned to service. 

All manufactured and end fittings and connections must be installed according to the 

manufacturer’ s specifications. . 

Swivel bearings on ball-hearing type hoisting swivels must be inspected and lubricated 

daily to ensure that the swivel rotates freely under load. 

Do not drill through or rotate drill through a slipping device, do not hoist more that 10 

feet of the drill rod column above the top of the last (mast), do not hoist a rod column 

with loose tool joints, and do not make up, tighten, or loosen tool hoists while the rod 

column is being supported by a rod slipping device. 

Do not attempt to brake the fall of a drill rod column with your hands or by increasing 

tension on the rod slipping device. 

EnSafe/Allen & Hoshdl 
Health and Sqfety Manual 

Drilling Safqv Guide 
June 23, 1995 

Wire Rope Safety 
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l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

Wire ropes must be properly matched with each sheave. The sheave will pinch wire 

rope that is too large. Wire rope that is too small will groove the sheave. Once a. 

sheave is grooved, it will severely pinch and damage larger sized wire rope. 

Use tool handling hoists only for vertical lifting of tools. Do not use tool handling hoists 

to pull on objects away from the drill rig. 

All hoisting hooks will be equipped with safety latches. 

When tools or similar loads cannot be raised with a hoist, disconnect the hoist line and 

connect the tools directly to the feed mechanism of the drill. Do not use hydraulic 

leveling jacks for added pull for the hoist line or the feed mechanism of the drill. 

Minimize shock loading of a wire rope; apply loads smoothly and steadily. 

Avoid sudden loading in cold weather. 

Never use frozen ropes. 

Protect wire rope from sharp comers or edges. 

Replace faulty guides and rollers. 

Replace worn sheaves or worn sheave bearings. 

Know the safe working load of the equipment and tackle. Never exceed safe working 

limits. 
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Periodically inspect clutches and brakes of hoists. 

Always wear gloves when handling wire ropes. 

Do not guide wire rope onto hoist drums with your hands. 

After installation of a new wire rope, the fti lift must be a light load to allow the wire 

rope to adjust. 

Never leave a load suspended when the hoist is unattended. 

Never use a hoist line to ride up the mast. 

Cathead and Rope Hoist Safety 
l Keep the cathead clean and free of rust and oil and/or grease. The cathead must be 

cleaned with a wire brush when it becomes rusty. 

l Check the cathead for rope wear grooves. If a rope groove forms that is deeper that 

34 inch, the cathead must be replaced. 

l Always start work with a clean, dry, sound rope. A wet or oily rope may grab the 

cathead and cause drill tools or other items to be rapidly hoisted to the top of the mast. 

If the rope grabs the cathead or otherwise becomes tangled in the drum, release the rope 

and sound the alarm for all personnel to clear the area rapidly. 

l The rope must not be permitted to contact chemicals. 
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. 

e Never wrap the rope from a cathead around a hand, wrist, arm, foot, ankle, leg, or any 

other body part. 

l Attach the hammer to the rope using a knot that will not slip such as a bowline. 

l A minimum of 18 inches must be maintained between the operating hand and the cathead 

drum when driving samplers, casing, or other tools. Be aware that the rope advances 

toward the cathead with each hammer blow as the sampler or other drilling tool advances 

into the ground. Loosen grip on the rope as the hammer falls. Maintaining a tight grip 

on the rope increases the chances of being pulled into the cathead. 

l Do not use a rope that is longer than necessary. A rope that is too long can form a ground 

loop or otherwise become entangled with the operator’s legs. 

l Do not leave a cathead unattended with the rope wrapped on the drum. 

l Position all other hoist lines to prevent contact with the operating cathead rope. 

l The cathead operator must be on a level surface with good, firm footing conditions. 

Auger Safety 
l The drill rig must be level, the clutch or hydraulic rotation control disengaged, the 

transmission in low gear and the engine running at low RPM when starting an auger 

boring. 

l Seat the auger head below the ground surface with an adequate amount of downward 

pressure prior to rotation. 
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‘e Observe the auger head while slowly engaging the clutch or rotation control and start 

rotation. Stay clear of the auger. 

l Slowly rotate the auger and auger head while continuing to apply downward pressure. 

Keep one hand on the clutch or the rotation control at all times until the auger has 

penetrated about one foot or more below the surface. 

l Follow manufacturer’s recommended methods for securing the auger to the power 

coupling. 

l Never place hands or fingers under the bottom of an auger section when hoisting the 

auger over the top of the auger section in the ground or other hard surfaces such as the 

drill rig platform. 

l Never place feet under the auger section that is being hoisted. 

l Stay clear of rotating augers and other rotating components of the drill rig. 

l Never reach behind or around a rotating auger. 

l Use a long-handle shovel to move auger cuttings away from the auger. 

l Augers will be cleaned only when the drill rig is in neutral and the augers have stopped 

rotating. 

Rotary and Core Drilling Safety 
l Water swivels and hoist plugs must be lubricated and checked for frozen bearings before 

use. 
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Drill rod chuck jaws must he checked periodically and replaced as necessary. 

The weight of the drill rod string and other expected hoist loads must not exceed the 

hoist and sheaves capacities. 

Only the operator of the drill rig will brake or set a manual chuck to ensure that rotation 

of the chuck will not occur prior to removing the wrench from the chuck. 

The drill rod chuck jaws will not be used to brake drill rods during lowering into the 

hole. 

Drill rods will not be held or lowered into the hole with pipe wrenches. 

Do not attempt to grab falling drill rods with hands or wrenches. 

In the event of a plugged bit or other circulation blockage, the high pressure in the piping 

and hose between the pump and the obstruction must be relieved or bled down prior to 

breaking the first tool joint. 

Use a rubber or other suitable rod wiper to clean rods during removal from the hole. 

Do not use hands to clean drilling fluids from the drill rods. 

Do not lean unsecured drill rods against the mast. 
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PLAN ACCEPTANCE FORM 

PROJECT HEALTH AND SAFETY PLAN 

INSTRUCTIONS: This form is to be completed by each person working on the project site and 
returned to: EnSafe/Allen & Hoshall, Memphis, Tennessee. 

Job No: CT0 - 106 

Contract No: N62467-89-D-03 18 

Project: swMu2- Southside Landfill 

I have read and understand the contents of the above plan and agree to perform my work in 
accordance with it. 

- / 

Signed 

Print Name 

Company 

Date 



EMPLOYEE EXPOSURE HISTORY FORM 

Employee: 

Date(s) From/To: 

Hours On Site: 

Contaminants (Suspected/Reported): 

. 

(See Attached Laboratory Analysis) 



PLAN FEEDBACK FORM 

Problems with plan requirements: 

Unexpected situations encountered: 

Recommendations for revisions: 

- 



ACCIDENT REPORT FORM 

SUPERVISOR’S REPORT OF ACCIDENT 

TO 

NAME OF INJURED OR ILL WORKER AND COMPANY 

DO NOT USE FOR MOTOR VEHICLE OR 
AIRCRAFT ACCIDENTS 

FROM 

TELEPHONE (Include arm code) 

WORliER’S SOCIAL SECURITY NUMBER 

DATE OF ACCIDENT TIME OF ACCIDENT EXACT LOCATION OF ACCIDENT 

NARRATIVE DESCRIPTION OF ACCIDENT 

NATURE OF ILLNESS OR INJURY LOST TIME 
AND PART OF BODY INVOLVED 

YES 0 
NO 0 

PROBABLE DISABILITY (Check one) 

FATAL 0 LOST WORK DAY LOST WORK DAY NO LOST WORK DAY 
cl 

WITH DAYS WITH DAYS 
AWAY FROM WORK OF RESTRICTED FIRST-AID ONLY 

cl 
ACTIVITY 

CORRECTIVE ACTION RECOMMENDED (By whom end by when) 

NAME OF SUPERVISOR (Print) TITLE 

DATE 
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,-“” DIRECTIONS TO THE NEAREST MEDICAL FACILITIES 

The nearest hospital and the nearest facility capable of treating chemical burns are the same 
facility, which is located at Methodist North Hospital. Therefore, there is only one set of 
directions. 

Nearest Hospital 

Methodist North Hospital 
3960 Covington Pike 
Memphis, Tennessee 

Emergency Room Telephone Number - (901) 3724211 

Directions to Methodist North Hospital from NAS Memphis Main Gate: 

1) Exit site through South Gate (Singleton Parkway). 

2) Continue on Singleton Parkway through the stop signs. 

3) Singleton Parkway and Covington Pike will intersect at a red light (about 5 miles). 

4) You will see the entrance to the emergency room 700 feet past this light on the left. 
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ASsembly E - RFI Work Plan 
Naval Air Station Memphis 
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1.0 INTRODUCTION 

As part of the U.S. Navy Comprehensive Long Term Environmental Action Navy Program, the 

following RCRA Facility Investigation (Rn) Site Investigation Plan (SIP) has been prepared for 

SWMU 9, the Sewage Lagoons, on the Southside of NAS Memphis, Millington, Tennessee. 

The primary reference for this plan is the Comprehensive RFZ Work Plan (E/A&H, 1994). 

2.0 ENVIRONMENTAL SETTING 

SWMU 9 consists of two sewage lagoons on the southern boundary of the Southside of 

NAS Memphis, approximately 175 feet south of the Big Creek Drainage Canal and 200 feet west 

of the South Gate. The approximately 400,0-square-foot western lagoon is separated from the 

approximately 141,000-square-foot eastern lagoon by a 25-foot wide dike. The lagoons are 

bordered by woods and the Big Creek Drainage Canal to the north and woods to the south, east, 

and west. The Drainage Canal flows to the west. The 1990 RFA description for SWMU 9 

(ERC Environmental and Energy Services Co., 1990) is provided in Attachment 1 of this 

document. Figure 1 provides a vicinity map of the SWMU. 

The two lagoons were used as part of the wastewater treatment system for NAS Memphis from 

1969 to 1978, when NAS Memphis connected its sewer system to the City of Millington sewage 

treatment system. Although primarily domestic wastewater was treated, limited amounts of -. 
industrial wastewater from aircraft maintenance also were treated. An influent line from the 

former wastewater treatment plant (SWMU 28, current site of Building S-787) crossed the 

Big Creek Drainage Canal and entered the lagoon area at the northwest comer of the larger 

lagoon (Figure 2). The wastewater was chlorinated prior to discharge into the Big Creek 

Drainage Canal through an effluent line at the northeast comer of the lagoons. According to 

NAS Memphis personnel, all influent and effluent control valves were reportedly closed and 

sealed with concrete in 1978, when NAS Memphis connected its sewer system to the City of 

Millington sewage treatment system. 
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The lagoons, which support a wide variety of wildlife, are constructed of brown clay and are 

currently fed by rainfall. The lo-foot high dikes, designed to retain approximately 3 feet of 

water, appeared to be in good condition based on a June 8, 1995, site visit by E/A&H. 

NAS Memphis personnel have reported tbat the water level in the lagoons does not noticeably 

change. The 1990 RR Work Plan (SOUTHDIV, 1990) reported that excess water from rainfall 

is released through 12-&h overflow pipes along the north end of the dike separating the two 

lagoons. The released surface water discharges into the Big Creek Drainage Canal at the 

northeast comer of the two lagoons. At this time, it is unknown whether the drainage pipes are 

still operational or were sealed when wastewater was routed to the city of Millington. 

2.1 Topography and Drainage 

The land surrounding the lagoons slopes away on all sides for a short distance, with 

surface-water drainage generally west before entering the Big Creek Drainage Canal. A 

topographic map showing local land surface elevations for SWMU 9 is provided in Attachment 2 

of this document. 

2.2 Geologic and Hydrogeologic Information 

The lagoon bottom sediments are composed of clay and wastewater sludge. The underlying 

subsurface soil is anticipated to be composed of soft, hard, or dense clay, with a permeability 

ranging from 1 x l@ to 5 x 10’ centimeters per second (cmkc) (Drafr Final RCRA Facility 

Investigation Work Pkzn for Naval Air Station - Memphis, SOUTHDIV, 1990). The regional and 

local hydrogeology are described in Sections 2.11 and 2.12, of the Comprehensive RFI Work 

Plan. Site-specific geologic and hydrogeologic information has been collected from the 

following sources: 

l Several stratigraphic test borings completed on the NAS Memphis Southside, including 

two test holes recently completed by the United States Geological Survey (USGS). 

7 
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l Subsurface information generated during the installation of two background well clusters, 

designated BG-02 and BG-04, on the Southside. 

0 Limited information collected during previous boring and monitoring-well installations 

at SWMU 2, approximately 1,000 feet east of the sewage lagoons. 

The following sections describe the geologic and hydrogeologic information for NAS Southside. 

2.2.1 Stratigraphic Test Borings 

Stratigraphic Test Hole SH:U-89, near the westcentral boundary of the NAS Memphis Southside 

(Figure l), was logged in 1983 in preparation of installing production well PW-5 in 1985. The 

USGS recently completed two soil borings on the Southside, designated as Test Holes 7 and 8 

(Figure 1). Test Hole 7 is approximately 75 feet north of SWMU 14 (Former Building S-140 

Site and Seventh Avenue Ditch) and Test Hole 8 is at the southeast comer of the sewage lagoon 

(SWMU 9) near Big Creek. Table 1 describes the lithology encountered at each stratigraphic Yd 

test hole. 

Table 1 
Stratigrapbic Test kings on the NAS Memphis Soutkxide 

stratigraphic unit simJ-894’ Test Hole 7 (SH:V-79) Test Hole 8 (SH:V-IIo) 

Aguvium . . . . ‘, :;i:: Not presee :: 1. ...: : :L: :,:: ‘: : : :, : ‘. ‘. Not present : . . . :. 1. : : ; : ’ : ; .: ‘: : : :... Clayey ‘jilt 0-35 feet MS”, sand 
:::. .. : ..:., z ‘. mngiat 35-45 f&t bb(49)‘. 

. 
,..... :... 

Loess Siit md clay deposits 0 to silt ad clayey silt 0 to 34 feet Not present 
38 feet bls (38’) bls (34’) 

Cockfield Formation Sand, silt, clay. and lignite Sand, silt, clay. and lignite from Sand, silty sand. clay. UKI lignite 
97 feet bls to 134 feet bls (37’) 47 feet bls to 173 feet bls (126’) 45 to 153 feet bls (108’) 

cook ML Forma& : Ha!&& iti Y&t&m Had slightly $ilty’clay &rn 

(24’); cmfii unit for * 
173 feet MS to termina~on dcptb u3fcctMru,efiainrtidndepcb 
of boring at 202 fee%, confining of boring at 182 feet blr; 

. . -d+Wfy : unit for the Ikiemphis ,Acpifer . . confhhg unit for the Memphis 
. . . Aquiicr .. j 
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As shown in Table 1, lithology in the upper interval of the test borings differs from north to 

south and west to east. Instead of loess and fluvial deposits, alluvium is present in the 

stratigraphic test boring nearest to Big Creek (Test Hole 8). In addition, when comparing 

Test Hole U-89 to Test Holes 7 and 8, the fluvial deposits are thinner and the Cockfield 

Formation thicker in the eastern part of the Southside. Due to the proximity of SWMU 9 to the 

Big Creek Drainage Canal, the upper surficial deposits at the SWMU likely are composed of 

alluvium. A copy of the boring log for SH:U-89 is included in Attachment 3 of this document. 

The USGS collected soil samples from USGS Test Holes 7 and 8 and submitted them for 

geotechnical analyses (J. Carmichael, USGS, written communication, 1995). Table 2 presents 

the hydraulic conductivity results of the soil samples. 

Table 2 
Hydraulic Conductivity Analyses: USGS Test Holes 7 and 8 

TH-7 160 - 162 1.04 x lo-’ 

TH-8 17 - 19.5 2.41 x 104 

Notes 

. bls denotes below land surface 
b Hydmlii cotiuctivity detcmincd using the following mesh& hxii, consant head. undisturbed method; dam rqmcd in 

centimctcn per second. Results obtained through written communication with Mr. Jack Camichael of USGS, 

2.2.2 Background Well Clusters Number 2 and 4 

Two background well clusters, designated BG-02 and BG-04, were installed on the Southside 

in January, 1995 in conjunction with RFIs at Assembly A SWMUs. Figure 1 shows the 

background well locations and Attachment 3 of this document contains the boring logs. Table 3 

describes the lithology encountered at each background well location. 

. 
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The lithology encountered at background well locations BG-02 and BG-04 was similar to that 

of stratigraphic test hole SH:U-89 and Test Hole 7 described above; however, the fluvial 

deposits at BG-02 were thicker (38 feet) than at Test Hole 7 (13 feet). 

Tabk 3 
Background WeJl Lacatirn on the NAS Manph& So-de 

stratigraphic Untt BG-02 

Alhlvium y.:;.:.:.:; .;:::..i. I,; Not&ei&‘,~. ~,..:..:;..:: .,;.,I ::+.::.I ..:. ::&:..;.~otp~~ . : : :. ., . . : : ,. . . . . . :.. .. ..,. .( . . . . ,: .. 

BG-04 

1. 

Locss Silt and clay deposits 0 to 29 feet bk? (29’)’ Silt pnd clayey silt 0 to 38 feet bls (38’) 
: : : ,> ., : .: . : : .. 

Fiu”~:Depobits 
. . . . . . .“’ :. .: :,,:..: : 1: 

:,..:..:.. .:‘,.y 

Cocffield Fomtation Sand, silt. ad clay 77 feet bls to 
termination depth of the botitg at 87 feet 
bls 

Sad lad clay from 71 feet bls to tcnuination 
depth of tlte boring at 76 feet bls 

Notes: 

. bls = below land surface 
b (29’) - indicates thickness of formation 

2.2.3 SWMU 2 Soil Borings and Monitoring Wells 

Stratigraphic information from soil borings and monitoring well installations at nearby SWMU 2 

(Southside Landfill) was summarized in the Navy Assessment and Control of Installation 

Pollutants Con@mation Study, Verijkation Phase (CQVP) (Geraghty & Miller, 1985). The 

report indicates that soil beneath the southern and northeastern perimeter of SWMU 2 consists 

of clay with varying degrees of silt from land surface to depths between 30 and 44 feet. A fine 

to coarse sand with some gravel underlies the clay unit and extends at least to 50 feet below land 

surface. The gravel content increases near the terminal depth of some of the borings. On the 

basis of the hydrogeology at SWMU 2, materials in the upper 50 feet of these borings represent 

alluvial deposits associated with the prechannehzed Big Creek. 

-4 

Shelby-tube samples collected from the clay unit in boring GM-3 (along the landfill’s south 

boundary) at the 13 to 15-foot and 30 to 32-foot depth intervals were measured to have 

respective vertical hydraulic conductivity values of 1.58 x lo4 centimeters per second (cm/se@ 
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and 8.54 x 10d cm/set (Geraghty & Miller, 1985). A copy of the CWVP and the associated 

boring logs is included in Attachment 4 of this document. 

Two water-bearing zones were described at nearby SWMU 2 during the CS/VP. The first zone 

of saturation is in the upper part of the alluvium (also reported as the “perched” water table), 

which generally is less than 15 feet deep and may represent the true water table in this area. 

The second zone occurs deeper in the alluvium, which presently has an unknown depth and 

thickness. Data from a pair of wells completed in the two zones immediately adjacent to 

Big Creek at SWMU 2 (GM-3 and GM+ show that the potentiometric surface deeper in the 

alluvium generally is a few feet lower than in the shallower zone, indicating a downward vertical 

gradient between the two zones. These data indicate that, in the immediate area of Big Creek, 

most groundwater in the upper alluvium probably moves slowly downward, then moves laterally 

along a zone near the potentiometric surfaces to discharge to Big Creek through springs and 

seeps. Although the hydraulic relation between the shallow and deeper zones in the alluvium 

in areas outside SWMU 2 is not well known, groundwater in the upper alluvium probably moves 

slowly downward to recharge the deeper zones, with some discharge to the smaller streams 

locally during wet periods. Big Creek is believed to be the dram for grotmdwater in the deeper 

alluvium throughout most of.the Southside. Shallow groundwater is anticipated to flow north 

and west toward the Big Creek Drainage Canal. Thus, recharge to the water table from the 

SWMU 9 sewage lagoons probably also discharges into the Big Creek Drainage Canal. 

Potentiometric data for the two zones at SWMU 2 also indicate that: (1) water in the deeper 

alluvium is confined by the upper alluvium, causing the potentiometric surface in the deeper 

zone to be up to 25 feet higher than the bed of Big Creek (composed predominantly of silt and 

clay), and (2) Big Creek receives groundwater from the surficial aquifer (alluvium and fluvial 

deposits) beneath NAS Memphis. Even though these data demonstrate a relatively strong . 

potential for groundwater discharge to Big Creek, the contribution of water to the stream likely 

is restricted by the relatively low permeability of the fine-grained stream bed materials. 

11 
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2.3 Climatological Data 

Regional climatological data are provided in Section 2.8 of the Comprehensive RFI Work Plan. 

3.0 SOURCE CHARACTERIZATION 

The two lagoons were used as part of the wastewater treatment system for NAS Memphis from 

1969 to 1978. Although primarily domestic wastewater was treated, limited amounts of 

industrial wastewater from aircraft maintenance also was treated. This industrial wastewater 

may have contained a wide variety of contaminants, including volatile organic compounds 

(VOCs), semivolatile organic compounds (SVOCs), and metals. The lagoons received 

approximately 35 % of the wastewater produced at NAS Memphis, with the other 65 % going to 

the trickling filter plant (SWMU 28). Effluent from both lagoons discharged to the Big Creek 

Drainage Canal through outlets at the northeast comer of the lagoons until 1978, when 

NAS Memphis connected its sewer system to the City of Millington sewage treatment system. 

A visual inspection of the site by E/A&H on June 8, 1995 did not identify visual evidence of 

discharge into the Big Creek Drainage Canal. In addition to the pipes, topographic features 

were noted where runoff from the lagoons may be concentrated. 

4.0 _ CHARACTERIZATION OF HAZARDOUS CONSTITUENT RELEASES 

4.1 Previous Investigations 

Previous investigations at SWMU 9 consist of the Initial Assessment Study (Harmon Engineering 

8z TestingiNEESA, 1983), the Confirmation Study, Ver@kation Phase (Geraghty & Miller, 

1985) investigation, and a RCRA Facility Assessment (ERC/EDGe, 1990). These investigations 

and their findings are summaflzed below. 

4.1.1 Initial Assessment Study - Harmon Engineering/NEESA 1983 

,A basewide Initial, hsessrnent St&y (IAS) was conducted for the Naval Energy and 

Environmental Support Activity in 1983 to identify and assess sites posing a potential threat to 

12 -4 
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human health and the environment. According to the study, which consisted of records research, 

interviews with Navy personnel, and visual site inspections, the migration of material contained 

within the lagoons to the surrounding environment was unlikely. The site was not recommended 

for a confirmation study. 

4.1.2 Confiiation Study/Verification Phase - Geraghty and Miller (1985) 

A Confhnation StucfyNeti$cation Bzuse (CS/VP) was performed due to the proposed use of 

these lagoons for recreational activities. After initiation of the CSNP, the Navy decided not to 

use the lagoons for recreational purposes. The CSAT consisted of collecting five sediment 

samples from the bottom material in the two lagoons. Each sample was analyzed for total 

cadmium, chromium, copper, nickel, and lead. Metals concentrations all were below detection 

limits. The CWVP concluded that no further investigation was warranted at this SWMU. The 

information obtained during this investigation is presented in Attachment 4 of this document. 

4.1.3 RCRA Facility Assessment - ERC Environmental and Energy Services Co., 1990 

A RCRA FuciZity Assessment (RFA) was prepared for SWMU 9 in August 1990. Because of the 

lack of data for the SWMU, a RCRA Facility Investigation was recommended. 

4.2 Data Gaps .- 
Previous investigations addressed the potential for selected metals contamination within the 

lagoon sediments. Data gaps not addressed in these investigations are the focus of this RFI. 

Filling the following data gaps is required to delineate the nature and extent of contamination 

in the soil, groundwater, sediment, and surface water surrounding and downgradient of the 

sewage lagoons. More specifically, the following tasks will be performed: 

l Assessment of the potential for subsurface soil and groundwater contamination in the 

alluvium. , 
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a Assessment of the potential for sediment contamination in the lagoon and the migration 

of contamination, if any, into sediment and surface water of the Big Creek Drainage 

CZilYid. 

0 Assessment of the potential for surface-soil contamination along the periphery of the 

lagoons. 

4.3 Objective and Proposed Field Investigation 

The objectives of the proposed field investigation are to fill the data gaps listed in Section 4.2 

and to delineate the horizontal and vertical extent of any contamination resulting from SWMU 9. 

The investigation will consist of two primary phases in which soil, groundwater, sediment, and 

surface water samples will be collected as outlined in the following sections. 

The frost phase of the field sampling investigation will consist of collecting subsurface soil and 

groundwater samples using Direct Push Technology (DPT) equipment, collecting sediment 

samples from the lagoon bottoms, collecting sediment and surface-water samples from the 

Big Creek Drainage Canal, and collecting surface-soil samples from the periphery of the 

lagoons. After the BRAG Cleanup Team (BCT) reviews the analytical data from the DPT phase 

of this investigation, a second phase will be conducted. The second phase will consist of . . 
conducting and sampling soil borings and installing and sampling monitoring wells. All sample 

collection and processing will be in accordance with Section 4 of the Comprehensive ZWI Work 

Plan. 

Contaminant concentrations identified in soil and groundwater at SWMU 9 will be compared to 

background soil and groundwater concentration data from four existing background monitoring 

well clusters, two of which (BG-02 and BG-04) were installed on NAS Southside (Figure 1) and 

two on NAS Northside. At a fifth background location on the Northside, a soil boring was 

completed and sampled, but monitoring wells were not installed due to the lack of groundwater 

4 

=d 
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in the loess and the unexpected thinness of the fluvial deposits at that location. Contaminant 

concentrations identified in sediment and surface water from the Big Creek Drainage Canal at 

SWMU 9 will be compared to samples from upstream locations collected during the SWMU 2 

(Southside Landfill) investigation to assist in determining whether measured values indicate 

contamination from the sewage lagoons. Results from samples of these mediums also will be 

compared to the appropriate action levels to determine if further investigation and/or remediation 

are necessary. 

Reference materials will be used to determine the physical, chemical, and migration/dispersal 

characteristics of any contaminan ts identified during the RFI that exceed the appropriate action 

levels. The procedures and references used to determine these characteristics will be 

documented in the RFI report. Each phase of the proposed investigation is outlined in the 

following sections. 

4.3.1 DFT Investigation 

The frrst phase of soil and groundwater sampling will be conducted using DPT equipment, with 

sampling and field analysis conducted in accordance with Section 4.4.4.3 of the Comprehensive 

RFZ Work Plan. Fifteen initial sample locations have been selected as shown on Figure 2. The 

investigation will focus on the presumed downgradient groundwater flow direction into the -e 
Big Creek Drainage Canal, with other locations chosen to investigate the potential for 

contaminants to be migrating in other directions. These sampling locations were selected to: 

(1) estimate the extent of contamination (if any) and (2) provide a geologic cross-section of the 

alluvium in the area. 

Prior to collecting subsurface soil and groundwater samples, the DPT piezocone system, which 

consists of an electronic cone penetrometer, will be used to obtain lithologic information and 

identify potential water-bearing zones. The piezocone obtains and plots measurements of 

point-stress, sleeve friction, and pore pressure as the tool is advanced into subsurface. As 
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shown on Figure 2, five DPT piezocone locations are proposed along the perimeters of the 

sewage lagoons. 

It is anticipated that refusal for DPT equipment will be only a few feet into the top of the sand 

and gravel unit; therefore, data from the DPT investigation will be limited to depths of about 

40 feet bls. Results of the DPT investigation will be used to plan the numbers, locations, and 

depths of soil borings and monitoring wells in the second phase of the investigation. 

VOC analysis of subsurface soil and groundwater samples will be performed in a field laboratory 

using a gas chromatograph (CC), with at least 25% of the collected samples collected split and 

sent to an offsite laboratory for confirmatory purposes. Split samples submitted to the offsite 

laboratory will be analyzed for VOCs using USEPA Method 8240. Split-sample selection will 

be determined in the field. 

soil 

Figure 2 shows the 15 proposed DPT subsurface soil sampling locations. The DPT geocone 

sampler, which is a split-spoon sampler with a push-plug in the leading end, will be advanced 

and retracted to retrieve relatively undisturbed subsurface soil samples from the following 

interval at each sample station: . 

l 7 to 9 feet bls, which should be below the bottom of the lagoons. 

Different and/or additional intervals also may be sampled if piezocone logs or other field 

observations suggest that a change in sampling strategy would yield useful results. Any 

deviations from the proposed sampling strategy or locations will be recorded in the field logbook 

along with an explanation for each deviation. If contamination is identified through field 

screening or laboratory analysis at a planned soil-sampling location, additional sampling locations 

will be selected to determine the extent of contamination. 

16 
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Groundwater 

The DPT equipment will be used to collect groundwater samples from water-bearing zones at 

each sample station. If possible, two water samples will be collected from each sample station 

from the following intervals: 

l The top of the first saturated zone encountered. 

0 Refusal (presumed to be just below the top of the sand and gravel unit). 

Field personnel may deviate from this strategy if field conditions or data (i.e., piezocone or 

screening analysis) suggest that additional or different sampling intervals may be successfully 

sampled or would yield more useful information. The area(s) under investigation then may be 

enlarged or reduced and additional sampling locations may be selected based on the results of 

the data from the initial DPT sampling. Any deviations to the sampling plan will be recorded 

in the’ field logbook along with an explanation for each deviation. 

4.3.2 Sediment, Surface Water, and Surface-Soil Samples 

Sediment, surface water, and surface-soil samples will be collected during the first phase of the 

investigation and will focus on investigating the potential for contamination in the lagoon 

sediment, in surface soil along the periphery of the lagoons, and sediment and surface water in -. 
the Big Creek Drainage Canal. All of these samples will be collected as described in 

Section 4.7 of the Comprehensive RFI Work Plan and submitted for Full Scan Analysis (FSA) 

using the following procedures: 

Analysis 

Volatile Organic Compounds 

Semivolatile Organic Compounds 

Total Petroleum Hydrocarbons - Gasoline and 
Diesel-Range Organics 

Method 

USEPA Method 8240 

USEPA Method 8270 

TN Modiiied 8015 - GRO.BTEX/DRO 
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Analysis Method 

Chlorinated Pesticides/PCBs USEPA Method 8080 

Organophosphorus Pesticides USEPA Method 8140 

Chlorinated Herbicides USEPA Method 8150 

40 CFR Pt. 264, Appendix IX Metals USEPA Method 6010/7000 series 

Total Cyanide USEPA Method 9010 

Lagoon Sediment Samples 

In order to identify the contaminants possibly present in the lagoon sediments, E/A&H proposes 

the collection of eight sediment samples at the locations shown on Figure 2. Samples will be 

collected near outfalls and low-energy areas where contaminants would likely accumulate. 

Samples will be collected using a Ponar sampler as outlined in Sections 4.2 and 4.7.2 of the 

Comprehensive RFI Work Plan. The following intervals will be sampled at each proposed 

location: 0 to 6 inches and 18 to 24 inches bls. If field conditions indicate the presence of 

additional outfalls or other areas of likely contamination, samples also will be collected at those 

locations, with justification noted in the field log. 

Lagoon Surface-Soil ,Samples 

The potential for surface soil contamination has not been addressed during previous v 
investigations. Seven surface-soil samples will be collected with a hand-auger from the banks 

of the lagoons as described in Section 4.7 of the Comprehensive RFI Work Plan and submitted 

for FSA. Figure 2 shows the proposed sample locations. Surface-soil samples will be collected 

from 0 to 6 inches bls to evaluate the absence or presence of any contamination exposed at land 

surface along the banks of the lagoons. 

Big Creek Drainage Canal Sediment and Surface-Water Samples 

In order to determine whether contaminants are migrating out of the lagoons and into the 

Big Creek Drainage Canal, E/A&H proposes to collect sediment and surface-water samples from 
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the drainage canal at separate locations along the section bordering the northern boundary of the 

sewage lagoons (Figure 2). Two of the four proposed sediment sampling locations are in the 

canal near the former influent ‘line and former effluent line. The remaining two sediment 

sampling locations and the two surface water sampling locations are upstream and downstream 

of the east and west boundaries of the lagoons. The following intervals will be sampled at each 

sediment sampling location: 

l 0 to 6 inches. 

l 18 to 24 inches. 

;r-- 

Sediment samples will be collected using stainless steel trowels, hand-augers, or push tube 

samplers using procedures outlined in Sections 4.2 and 4.7.2 of the Comprehensive RF7 Work 

PZan. If field conditions indicate the presence of additional outfalls or other likely areas of 

contamination, samples will also be collected at those locations, with justification noted in the 

field log. 

Upstream sediment samples from the Big Creek Drainage Canal will be collected as part of the 

SWMU 2 (Southside Landfill) investigation. Test results from Big Creek sampling locations 

adjacent to SWMU 9 will be compared to results from SWMU 2 samples to determine if any -- 
contamination is detected which may be attributable to the lagoons. If contaminant 

concentrations in sediment samples collected near SWMU 9 exceed those in samples from 

upstream locations, additional sampling will be conducted at a later date (after analytical results 

are received for first-round samples). During the initial sediment-sampling phase, the south 

bank of the Big Creek Drainage Canal also will be examined to determine if leachate is 

emanating from the sewage lagoons. If visible evidence of leachate is present, additional 

sediment samples will be collected from these locations. 

-- 
I 
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Field personnel may deviate from this sampling strategy should field conditions or data suggest 

that changing the sampling location, interval, or frequency would yield more useful results. Any 

deviations will be recorded in the field logbook along with an explanation for each deviation. 

4.3.3 Soil and Groundwater Investigation 

Depths and locations of soil borings and monitoring wells will be determined using data from 

the first phase of this investigation. Soil borings will be advanced and sampled and monitoring 

wells will be installed using the Rotasonic drilling technique as described in Section 4.4.5 of the 

Comprehensive RF1 Work Plan. All soil and groundwater samples collected during this phase 

of the investigation will be submitted for FSA as shown in Section 4.3.2. 

Approximately 12 soil borings, each converted to a groundwater monitoring well, will be 

advanced and sampled during this second phase of the RFI. The monitoring wells will be 

installed in 6 paired clusters. Each cluster will consist of one monitoring well screened in the d 

first water-bearing zone in the alluvium (anticipated to be between 15 and 20 feet bls) and one 

screened in the deeper sand and gravel unit of the alluvium (anticipated to be between 35 and 

45 feet bls). The soil boring/monitoring well locations will be selected based on the 

DPT investigation. 

Soil Borings 

Soil borings will be advanced and sampled during monitoring-well installation. Six shallow soil 

borings will be advanced and continuously sampled to a depth of approximately 20 feet in the 

alluvium, and six deeper borings will be advanced lower into the alluvium (anticipated to be 

between 35 and 45 feet bls). All borings will be continuously sampled for lithologic description 

and organic vapor field screening, with information recorded in the field logbook. Surface and 

subsurface soil samples will be collected from the following intervals from one boring at each . 

well pair location for laboratory analysis: 
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l Land surface (0 to 1 foot). 
l From just above the soil-water interface (anticipated to be between 10 and 15 feet bls). 

l From an intermediate interval between the surface and the frrst water encountered. 

The intermediate subsurface soil sample interval will be selected based on organic vapor readings 

or by field judgement as described in Section 4.4.4 of the Comprehensive ZXI Work PIan. All 

soil samples collected during this phase will be submitted for FSA. 

Monitoring Wells 

It is anticipated that six monitoring wells will be installed in the upper alluvium to a depth of 

between 15 and 20 feet, and six monitoring wells deeper in the alluvium to a depth of 

approximately 35 to 45 feet bls. The proposed well locations, determined from the DPT phase 

of the investigation, will be submitted as an addendum to this plan. The monitoring wells will 

be constructed of 2-inch PVC with a Xl-foot screen. The wells will be installed in accordance 

with Section 4.5 of the Comprehensive RFI Work Plan, using Rotasonic drilling techniques. 

Groundwater samples will be collected as described in Section 4.6 of the Comprehensive RFI 

Work Plan. All groundwater samples collected from the monitoring wells will be submitted for 

FSA. 

To further define the lithology of the site, the deepest well drilled at the site will be logged 

geophysically as described in Section 4.3.3.4 of the Comprehensive RR Work Plan. The logging 

data will be correlated to data obtained from USGS Stratigraphic Test Holes 7 and 8 for use in 

determining the local lithology. 

Field personnel may deviate from the proposed sampling strategy should data from the 

DPT investigation, field conditions, or organic vapor field screening readings suggest that 

additional or different intervals may be successfully sampled or yield more useful information. 
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Deviations will be documented in the field logbook and the RFI Report. The area of 

investigation then may be enlarged or reduced, based on the results of the initial data. 

Design Parameters 

Soil and groundwater samples will be collected and analyzed for engineering design parameters 

to plan for soil and/or groundwater remediation, in accordance with Section 4.4.5 of the 

Comprehensive RF1 Work PZun. One soil sample will be collected from above the first zone of 

saturation and will be analyzed for total phosphorus, nitrate-N, total Kjeldahl nitrogen, 

heterotrophic plate count, total organic carbon, and cation-exchange capacity. One Shelby-tube 

sample will be collected from each lithologic unit (Section 4.4.5 of the Comprehensive RFI Work 

Plan) and analyzed for hydraulic conductivity, porosity, bulk density, particle size, percent 

moisture, and specific gravity. 

One groundwater sample also will be collected from each water-bearing zone screened in the 

alluvium and analyzed for the following parameters to obtain data for potential remedial design: 

5-day biochemical oxygen demand, chemical oxygen demand, hardness, total suspended solids, 

total dissolved solids, alkalinity, total phosphorus, nitrate-N, total Kjeldahl nitrogen, sulfates, 

heterotrophic plate count, turbidity, iron, and manganese. 

. 

Hydrologic Characterization 

If groundwater contamination is present at SWh4U 9 and remediation is required, aquifer tests 

(pump test, specific capacity test, and/or slug tests) will be performed at select monitoring wells 

to determine the aquifer response and to characterize subsurface hydrologic conditions 

(i.e., hydraulic conductivity, transmissivity, storativity). Aquifer tests are described in 

Section 4.9.4 of the Comprehensive RFI Work Plan. 
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4.3.4 Expansion of Investigation 

If laboratory data indicate the presence of soil, sediment, or groundwater contamination in the 

proposed sample locations, additional sampling locations may be required to fully define the 

nature and extent of contamination, particularly in the determined downgradient groundwater 

flow direction. 

Measured contaminan t concentrations in soil and groundwater, coupled with groundwater-flow 

directions and characteristics, will be used to determine the locations of additional soil borings 

and/or monitoring wells, if the investigation is expanded. The soil and groundwater 

investigation will proceed until the nature and extent of contamination have been adequately 

defined and/or risk assessment modeling results indicate that downgradient concentrations are 

below action levels at potential receptor sites. 

4.4 ’ Analytical Requirements 

Soil, groundwater, sediment, and surface water samples will be collected from SWMU 9 for 

laboratory analysis. Proposed sampling and analytical requirements are summarized in Table 4. 

Soil and groundwater samples collected during the DPT survey will be analyzed in the field with 

a GC at Level II-equivalent Data Quality Objectives (DQO). For those samples submitted for 

offsite laboratory analysis, Level III-equivalent DQO will be used for 95% of the samples and -w 
Level IV-equivalent for the remaining 5%. A detailed list of the analytical parameters shown 

in Table 4 is provided in Appendix F of the Comprehensive RFI Work Plan. Field sampling 

personnel will determine which samples will be analyzed for Level IV-equivalent DQO. 
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Table 4 
Proposed Sampling and Aualytical Requirements - SWMU 9 

Method sample Matlwrype Number of Samples Analysis 

Dpf :.:...:..: .:.. ..zpbys.~ : .:;’ . . . . f&&= ‘. - 

. . ‘soil. 15’ ~VOCS 

. ... -Groundwatq ,. . . . : ..:, ,36 .’ WCS 

Manual Sampling (Grab) Surface Water 2 PSA 

Soil Borings soil 18 FSA 
1 DPS 
2 ST 

Monitoring We& 
: ; ... : ::.j.:.... .: .,.,,.:;. :,,.:;:.; . . . . . 

&&,&,& ’ .:::‘::‘.:‘:j:‘:,:;~ : :i 6 #h&G Auu$m : : . . : . . :..; ;‘j : ” ‘kA 

Notes: . -4 

FSA (Pull Scan Analysis) - 
(TPH-DRO); volatile organic 

Total Petroleum Hydrocarbons - gasoline-range organics (TPH-GRO) and diesel range organics 
compounds (VOCs); semivolatile organic compounds (SVOCs); chlorinated pesticides/PCBs, 

organophosphorus pesticides, chlorinated herbicides: Appendix Ix metals; and cyanide. 

DPS (Design Parameters Soil) - Total phosphorus, nitrate-N, total Kjeldahl nitrogen (TKN), heterotrophic plate count, total 
organic carbon (TOC), cation-exchange capacity. 

ST (Shelby Tube) - Hydraulic conductivity, porosity, bulk density, particle size, percent moisture, and specific gravity. 

DPW (Design Parameters Water) - fiveday biochemical oxygen demand (BODJ. chemical oxygen demand (COD), hardness, 
total suspended solids (TSS), total dissolved solids (TDS), alkalinity, total phosphorus, nitrate-N, TKN, heterotrophic plate 
count, turbidity, iron and manganese, 

Field measurements at SWMU 9 will be collected in accordance with Section 4.10.1 of the 

Comprehensive RET Work Plan. Measurements will include pH, temperature, specific 

conductivity, and groundwater level for monitoring wells; and organic vapor for soil samples 

and boreholes. 
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4.5 Sample and Data Management 

Sample and data management procedures will adhere to Sections 4.12 and 5.0 of the 

Comprehensive RFI Work Plan. 

4.6 Sample Custody 

Sample custody will adhere to Section 4.12.5 of the Comprehensive RF7 Work Plan. 

4.7 Quality Assurance/Quality Control 

Quality assurance/quality control procedures to be followed during the investigation will adhere 

to Section 4.14 of the Comprehensive RFI Work Plan. 

4.8 Decontamination Procedures 

Decontamination procedures will adhere to Section 4.11 of the Comprehensive RF’I Work Plan. 

4.9 Investigation-Derived Waste 

InvesGgationderived waste will be handled in accordance with Section 4.13 of the 

Comprehensive RN Work Plan. E/A&H is currently preparing a detailed Investigation-Derived 

Warte Management Plan for NAS Memphis. This plan, which will be submitted prior to the 

Assembly E field activities, provides additional guidance for handling IDW generated during the 

Assembly E RFI. 

5.0 POTENTIAL RECEPTORS 

The Assembly E SWMUs are located in the southernmost portion of NAS Memphis. All of the 

sites are drained by ditches or streams which are located in populated areas of the base; 

therefore, the potential exists for contact with contaminants conveyed in surface-water discharge 

in these features by base personnel. SWMU 9 is approximately 2,300 feet west of the nearest 

offsite resident, 2,500 feet southwest of the nearest onsite resident, and approximately 1 mile 

south of East School. Off base, the potential exists for contact with potential contaminants in 
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sediment and surface water by the general public due to unrestricted access to the lagoons and 

the Big Creek Drainage Canal. According to base personnel, no fishing or swimming occurs 

in Big Creek Drainage Canal, but children may play near it. The SWMU supports wildlife such 

as fish, birds, and other animals, and people have been known to fish from the lagoons. Runoff 

from the site discharges into the Big Creek Drainage Canal which also serves as a food and 

water source for various wildlife. 

The closest drinking water wells are two Southside production wells (PW-4 and PW-5), which 

are northwest and upgradient of SWMU 9. PW-4 is in the northwest comer of the Southside 

approximately 5,375 feet northwest of SWMU 9, and PW-5 is approximately 4,250 feet 

northwest of SWMU 9 (see Figure 1). Both production wells are screened in the Fort Pillow 

Aquifer (PW-4 is screened at a depth of 1,450 feet bls and PW-5 is screened at a depth of 

1,435 feet bls), with the Cook Mountain Formation and the Flour Island Formation confining 

units above the screened intervals. 

The potential for ecological and human health effects will be analyzed in more detail and 

presented in the RF1 report if contamination is found at SWMU 9. 

6.0 QUA&ITY ASSURANCE PLAN 

The Quality Assurance Plan presented in Section 4.14 of the Comprehensive RFI Work Plan will 

be followed throughout the RFI at SWMU 9. 

7.0 DATA MANAGEMENT PLAN 

The Data Management Plan presented in Section 5.0 of the Comprehensive RFI Work PIan will 

be followed during the RFI at SWMU 9. 
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The site-specific Health and Safety Plan for SWMU 9 is included in Appendix A of this 

document. The Comprehensive Health and Safety Plan is included in Section 7 of the 

Comprehensive RFI Work Plan. 
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1.0 INTRODUCTION 

As part of the U.S. Navy Comprehensiye Long Term Environmental Action Navy (CLEAN) 

program, the following Site Specific Health and Safety Plan (SSHSP) has been prepared for the 

RCRA Facility Investigation (RFI) at SWMU 9, Sewage Lagoons, at the Naval Air Station 

(NA.S) Memphis, Millington, Tennessee. 

This plan is to be used in conjunction with the approved NAS Memphis Comprehensive Health 

and Safety Plan (CHASP). Copies of both this plan and the CHASP should be onsite during all 

field operations. The Navy project contract number with EnSafe/Allen & Hoshall (E/A&H) is 

N62467-89-D-0318, CTO-106. 

Applicability 

See CHASP Section 7.0. 

Current Hazardous Waste Operators and Emergency Response (HAZWOPER) training 

certificates for E/A&H, E/A&H subcontractors, and United States Geological Survey (USGS) 

personnel anticipated to be conducting field work onsite, will be filed in the field trailer and 

available for review. Individuals whose certifications are not on file, or those who have a more 

recent certificate (have attended a refresher course), will provide the Onsite Supervisor with a 

copy of their certificate before being allowed to enter a work area. 

Current OSHA refresher training certificates will be available, in the field trailer, for all 

employees involved in field activities if their refresher course requirements come up for renewal 

before the project begins. All subcontractors, DOD oversight personnel, and any other site 

visitors must provide health and safety certification with appropriate refresher course 

documentation prior to site entry. 
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2.0 SITE CHARACTERIZATION 

2.1 Site Description 

SWMU 9 consists of two sewage lagoons on the southern boundary of NAS Memphis, 

approximately 175 feet south of the Big Creek Drainage Canal and 200 feet west of the 

South Gate. The approximately 400,000-square-foot western lagoon is separated from the 

approximately 141,000-square-foot eastern lagoon by a 25-foot wide dike. The lagoons are 

bordered by woods and the Big Creek Drainage Canal to the north and woods to the south, east, 

and west. The Drainage Canal flows to the west. 

The lagoons are constructed of brown clay and are currently fed by rainfall. The lo-foot high 

dikes, designed to retain approximately 3 feet of water, appeared to be in good condition based 

on a June 8, 1995, site visit by E/A&H. Excess water from rainfall is released through 12-inch 

pipes along the north end of the dike separating the two lagoons. The released surface water 

discharges into the Big Creek Drainage Canal at the northeast comer of the two lagoons. The 

lagoons support a variety of wildlife. 

2.2 Work Areas 

See Section 7.1.1 of the CHASP for a description of the following work zones: 

l Exclusion Zone (EZ), 
a Contaminant Reduction Zone (CRZ), and 
a Support Zone (SZ). 

For a description of field activities to be conducted at the site and within each work area see the 

Site Investigation Plan. 
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2.3 Work Area Access 

Authorized personnel will be allowed access to work areas as long as they follow the 

requirements of this SSHSP and the CHASP. See also Work Area Access, Section 7.1.2 of the 

CHASP. 

2.4 Site Map and Work Zones 

The location of the site is shown in Figure 1, the vicinity map. A site map of SWMU 9 is 

shown in Figure 2. The EZ, CRZ, and SZ locations will be based on physical layout of the site, 

work task requirements, and current meteorological conditions. Figure 3 provides a typical 

example of how work zones will be established at a site. 

3.0 SITE ACTIVITIES 

Site activities will include soil sampling (via hand auger), soil borings, and groundwater 

monitoring well installations. Subsequent activities will include well development, purging, and 

sampling as required. Field work is described in the Comprehensive RF1 Work Plan. 

4.0 CHEMICAL HAZARDS 

During the 1985 Confiiation Study/Verification Phase, five sediment samples were collected 

from the bottom material in the lagoons and analyzed for total cadmium, chromium, copper, 

nickel, and lead. Results were all below detection limits. No other samples have been collected 

at SWMU 9, which received both domestic and industrial wastewater from the south side of the - 

activity. Constituents potentially associated with industrial wastewater include volatile organic 

compounds, semivolatile organic compounds, and metals. Table 4-1 lists exposure guidelines 

for potential site chemicals. 
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Table 4-l 
Exposure Guidelines For Expected Site Chemical Hazards 

Odor”’ ACGIE NIOSH Action Flammable 
Chemical Threshold OSHA PEL*’ TLV@ REL” Level@) Rwfie 6 

Name @Pm) @pm) @pm) @Pm) @Pm) by Volume) 

-Tolucite 1. ... ..::,j’.:j,:.~,~,:i:‘::i;l. .j@ ... .::,:;; : 
.50: ..i jj j(& ‘,\ .. :yti 

.I+3 to 7.1% 
: :,, ,,. ;,. ,,;I ;: .; .:: ,/I..:.,: : j :.:, j’: j :; : ..: . . . . . . ..i. f&J-jf$TpL : :.; 

,. .,,., : ,’ :.:, : ‘. :,. :, . . . . :..:. : :..;,,:: . . . . 1. . . . . .,,.. >..,:, ,. :,,.. :, y. ..g,.::.:. 
,.... :;;;,;,,::yj:,: 

.3 .’ ‘. .’ : ,: : .c:. .:.. .:\ .:t*JYI1EL: :I...:; :..:..I:: .:..-.. .,. .> : . . ).\. . . .: “v.:; .:. :. : : :: : :, .:,.:. : : .y ., ,.,: .:... : : . . : . . :. ., ,: . .: : :, ,. :, : :: j :. .. : 

Ethylbenzene 140 100 100 N.A. 50 1.0 to 6.7% 
125 STEL 125 STEL 

. . . . .:. :.:: 
Bentene ‘. .: . . ” .. :’ 4*68 i 

,. I.... :::. ..‘:... .j. . : I( : ,. 
1 

: : :> ST& 
&f,Confirmed : 1 0.1 I 
Ihmin bri. .. ; 1 STEL 

~0.05~ I&o 7.1% 
“.:. : :. ::.. 

. . .. ., ,, ., :. :. ,: : : : .’ : ; j ,; : ,: j :. 
/. ;,.,: :: j.:::.: :... :. 

.. ..:ptiniiat..:~.‘, ., :. : :. j 
: .,.:. :.: .:.,. .::. . . . . :: . . . . . . : . . . . :... ... :. 

,, :. : : 
....i’: Occupatidd: .. .’ 

.. ‘.. ::. ,, carcinogen 

Xylene 

Lead 

Chromium 

Not Listed 100 100 loo 50 1.0 to 7.0% 
150 STEL 150 STEL 150 STEL 

N..i. $0’ p&3 oslj mgjm3. ‘.’ ‘. & &jm3 ’ 25. pgjmj N.A. 

N.A. 1 mglm’ 0.5 mg/m3 0.5 mg/m’ 0.25 N.A. 
mglm” 

Cadmium N.A. .50 rg/m3 .O.Ol mg/m3 ‘. Potential ’ 25 pg;rnr N.A. 
ocqlpational 

..: Carcinogen 

Trichloroethylene 50 50 50 25 12.5 8.0 to 
200 STEL loo STEL 1015% 

: .,.. :. 
” ....: : 

Tetrachloro- 
ethylene 

5 :.I-...+ : ‘25 Lowest 12:5 N.A. 
., ,,:. ;...: .:..j .I’. : 

..I .: . :,:: 101) sTEt. Feasible ‘. ‘. : 
.! ‘. j :, concentrat;on... : 

Notes: 

a Odor Thresholds for Chemicals with Established Occupational Health Standards, American Industrial 
Hygiene Association, 1989, Range of All Reference Values 

b 29 CFR 1910.1000, Table Z-l-A. Limits For Air Contaminants, as amended through l/15/91. (PEL = 
Permissible Exposure Limit) 

e 1990 - 1991 Threshold Limit Values for Chemical Substances and Physical Agents and Biological Exposure 
Indices, American Conference for Governmental Industrial Hygienist. (STEL = Short Term Exposure 
Limit) 

d NIOSH Pocket Guide to Chemical Hazards. June 1990. (REL = Recommended Exposure Limit) 

N.A. - Substance information not available, or substance unlisted. 
NIOSH - National Institute of Occupational Safety and Health. 
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5.0 OPERATIONS AND PHYSICAL HAZARDS 

Physical hazards typically encountered during environmental investigations will be present at this 

site. These hazards include heat-related illnesses, uneven terrain, slippery surfaces, waterborne 

operations, lifting, and use of heavy equipment. The Site Supervisor and Site Health and 

Safety Officer shall be aware of the potential for heat stress and other weather-related illnesses, 

and as necessary, implement appropriate work regimens to minimize the likelihood of field 

personnel becoming ill. 

Heavy equipment and drill rig operations will be conducted in accordance with the procedures 

outlined in the CHASP and Attachment A, Drilling Safety Guide. When conducting operations 

or survey work on foot, personnel will walk at all times. Running greatly increases the 

probability of slipping, tripping, and falling. If working in areas supporting habitat for 

poisonous snakes, personnel should wear protective chaps made of a heavy material designed 

to prevent snake bites to the legs. 

Boating Safety 

A non-motorized boat will be used in collecting samples from the sewage lagoons and Big Creek 

drainage canal. All activities involving the use of boats less than 26 feet in length shall be 

conducted in accordance with the following procedures: 

l Each person shall wear a United States Coast Guard (USCG) approved Type I, II, or III 

personal flotation device (PFD) while on board. 

0 Only personnel with boating experience may operate the boat. 

l All required equipment (listed below) shall be on board before departure. 

12 
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l Operations involving boating activities should be performed during warm periods (if 

possible) to minimize cold stress potential. Bulky clothing increases potential for falling 

overboard. 

l Operations involving boating activities will not be performed in rough water or during 

severe weather conditions (e.g., thunder or lightning). 

l Smoking is prohibited while on board. 

Equipment Required for Each Boat Used by Field Personnel 

l Type I, II, or III PFD per passenger 

l Type IV PFD (throw cushion) with rope 

l Anchor and line (rope length should be approximately five times the water depth) 

l Airhom 

l First-aid kit 

l Mobile phone with watertight carrying case 

6.0 EMPLOYEE PROTECTION 

Employee protection for this project includes standard safe work practices, NAS Memphis rules 

of conduct, personal protective equipment (PPE), personal decontamination procedures, and 

equipment for extreme weather conditions, work limitations, and exposure evaluation. 

6.1 Standard Safe Work Practices: 

l Eating, drinking, chewing gum or tobacco, smoking, or any activity that increases the 

probability of hand-to-mouth transfer and ingestion of material is prohibited in any area 

designated as contaminated, unless authorized by the Site Health and Safety Officer. 

l Hands and face must be thoroughly washed upon leaving the work area. 
- 
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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. 

l Contact with contaminated or suspected contaminated surfaces should be avoided. 

Whenever possible, do not walk through puddles, leachate or discolored surfaces, or 

lean, sit, or place equipment on drums, containers, or on soil suspected of being 

contaminated. 

l Medicine and alcohol can exacerbate the effects from exposure to toxic chemicals. 

Prescribed drugs should not be taken by personnel on cleanup or response operations 

where the potential for absorption, inhalation, or ingestion of toxic substances exists 

unless specifically approved by a qualified physician. Consumption of alcoholic 

beverages is prohibited. 

l Due to the possible presence of overhead power lines, adequate side and overhead 

clearance should be maintained to ensure that the drill rig boom does not touch or pass 

close to any overhead lines. 

l Due to the possible presence of underground utilities (including electric, natural gas, 

water, sewer, telephone, etc.), the activity and local utility representatives should be 

contacted and requested to identify all lines at the ground surface using characteristic 

spray paint or labeled stakes. A 3-yard buffer zone should be maintained during all 

subsurface investigations. 

l Due to the flammable properties of the potential chemical hazards, all spark or ignition 

sources should be bonded and/or grounded or mitigated before soil boring advancement 

or other site activities begin. 
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6.2 
l 

l 

l 

l 

l 

l 

l 

l 

l 

NAS Memphis General Rules of Conduct: 

Liquor, firearms, narcotics, tape recorders, and other contraband items are not permitted 

on the premises. 

Any violation of local, state, or federal laws, or conduct which is outside the generally 

accepted moral standards of the community is prohibited. 

Violation of the Espionage Act, willfully hindering or limiting production, or sabotage 

is not permitted. 

Willfully damaging or destroying property, or removing government records is 

forbidden. 

Misappropriation or unauthorized altering of any government records is forbidden. 

Securing government tools in a personal or contractors tool box is forbidden. 

Gambling in any form, selling tickets or articles, taking orders, soliciting subscriptions, 

taking up collections, etc. is forbidden. 

Doing personal work in government shop or office, using government property or 

material for unauthorized purposes, or using government telephones for unnecessary or 

unauthorized local or long distance telephone calls is forbidden. 

Compliance with posted signs and notices is required. 
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l Boisterousness and noisy or offensive work habits, abusive language, or any verbal, 

written, symbolic, or other communicative expression which tends to disrupt the work 

or morale of others is forbidden. . 

l Fighting or threatening bodily harm to another is forbidden. 

l Defacing any government property is forbidden. 

l Wearing shorts of any type and/or offensive logos, pictures, or phrases on clothing is 

forbidden. Shirts, shoes and pants or slacks, or coverall-type garments will be worn at 

all times on government property. 

l All persons operating motor vehicles will obey all NAS Memphis traffic regulations. 

-4 
6.3 Selection of Personal Protective Equipment 

It is important that PPE be appropriate to protect against the potential or known hazards at each 

cleanup or investigation site. Protective equipment will be selected based on the types, 

concentrations, and routes of personal exposure that may be encountered. In situations where 

the types of materials and possibilities of contact are unknown or the hazards are not clearly 

identifiable, a more subjective determination must be made of the PPE required, based on past 

experiences and sound safety practices. 

The Project Health and Safety Officer will determine the appropriate level of PPE prior to the 

initial site entry based on the best available information. PPE requirements are subject to change 

as site information is updated or changes. The decision to upgrade or downgrade levels of 

PPE shall be made by the Project Health and Safety Officer. 
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Field activities which disturb soils will be initiated in modified Level D protection except when 

stated otherwise in the SSHSP or when site conditions (e.g., sampling results from previous 

studies) indicate that modified Level D is inappropriate. Modified Level D protection consists 

of a hard hat, appropriate chemical-resistant gloves (vinyl or nitrile), eye protection, and 

chemical-resistant, steel-toed and shank boots. Work coveralls (full length sleeves and pants) 

will be worn if free product or con taminants identified as skin irritants are encountered. This 

level of protection was selected because the concentrations of contaminants detected in previous 

the studies were low and free product was not detected. 

PPE upgrades to Level C will be initiated if airborne concentrations exceed 2 ppm above the 

background concentration in the breathing zone or if the concentration of any contaminant 

exceeds 50% of the OSHA Permissible Exposure Limit (PEL). See Table 6-l for the specific 

criteria for use and equipment for each level of protection. 

6.4 Air Monitoring 

Previous site investigations indicate that workers may be exposed to low concentrations of 

chemicals including VOCs, halogenated compounds, and combustible gases/vapors. Based on 

site history and existing sampling data, “worst case” contaminated areas will be identified before 

field activities begin. 

Air monitoring using a photoionization detector (PID) and/or other appropriate sampling 

equipment will be conducted prior to beginning field activities at a new EZ and during 

ground-disturbing activities. The PID will be field calibrated to measure VOCs relative to a 

100 ppm isobutylene standard. If VOCs are detected downhole, calorimetric detector tubes 

and/or other sampling media may be used to determine the identification and approximate 

concentration of these compounds. 
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Table 6-l 

Level of 
Protection 

Level Of Protection And Criteria 

criteria for use Equipment 

the conditions above 
l yen the type(s) and or potential 
‘. concentration of toxic substances are not “.. 

known. ., .I. ,: : :’ :, : ‘. : .. 

Level B l When work areas contain less than 19.5% . 
oxygen 

l When vinyl chloride is detected in the . 
breathing zone 

.; . 
Level c l . When &bo&‘,ctust ‘&&les warrant l 

:‘. r&irato~,~tection... ,::I.: ‘:. i . . . . 
..: i ‘1.,: when: ‘G+m&&#sip at I” y.s:n 

,+xyg& y’:.‘.::‘:;,:~ .;. :.:i . . 
.:. :.. 

.; ‘. ::..- . . ...’ 1: 
. ..., . ..’ :. l 

.::” l 

:. l 

,..a. 
. 

Level D l When level B or C is not indicated . 
l When airborne particles do not warrant 

respiratory protection . 
l When work areas contain at least 19.5% . 

oxygen . 
. 
. 

k 
/ - 

Chemical resistant clothes, long sleeves, 
hooded, one or two pieces 
Full-faced positive-pressure demand supplied 
air breathing apparatus or airline system with a 
30-minute escape bottle 
Hard hat 
Inner gloves and chemical resistant gloves 
Steel-toe-and-shank boots 
Coveralls and disposable outer boots 

. . . 
Chemii resistant Clothes, long sieeves, hood 
optional, one or %q pieces. ’ .’ 
FilIl-f’ace $eili, iii pur&ng respirator 
equipped with cartridges suitable for, t&e h&d ’ . . 

Hard& ./:;.... .,,,. :‘. ::: .- :.(. 
Inner gloves and .chemical resistant gloves 
Steel-toe-and-shank boots 
f&verails and disposable ‘outer boots ‘, 

Inner gloves and chemical-resistant gloves 
needed to handle soil or water samples 
Steel-toe-and-shank boots 
Hard hat (ANSI 2891-1969 standard) 
Eye protection (ANSI 287.1-1968) standard 
Sunscreen (sun protection factor 15 or greater) 
Coveralls and disposable outer boots 
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Notes: 

Level A protection will be selected when the highest available level of respiratory, skin, and eye protection is needed. Level 
A protection will be required in Area A of the exclusion zone. 

Contraindications for w of Level A: 
l Environmental measures contiguous to the site indicate that air contaminants do not represent a serious dermal hazard. 
l Reliable, accurate historical data do not indicate the presence of severe dermal hazards. 
0. Open, unconfined areas. 
l Minimal probability of vapors or liquids (splash hazards) present which could affect or be absorbed through the skin. 
l Total vapor readings indicate 500 ppm to 1.000 ppm. 

Level B protection will be selected when the highest level of respiratory protection is needed, but cutaneous exposure to the 
small unprotected areas of the body, (neck and back of head) is unlikely, or where concentrations are not known to be within 
acceptable standards. Additionally, the permissible limit for exposure to mixtures of all site gases will be checked using the 
requirements of 1910.1000(d)(2)(i) to ensure that PEL is not exceeded. If the value calculated using this method exceeds 1 .O, 
Level B PPE is required. 

Level C protection will be selected when the types and concentrations of inseparable material are known, or reasonably assumed 
to be no greater than the protection factors associated with air-purifying respirators, and exposure to the unprotected areas of 
the body is unlikely to cause harm. Dust concentrations require Level C PPE, where the respirable fractions exceed the PEL 
of 5 mg/m3 or the total concentrations exceed the PEL of 15 mglm3. 

Level D protection will be chosen when measurements of atmospheric concentrations are at background levels and work 
functions preclude splashes, immersion, or the potential for unexpected inhalation or contact with hazardous levels of any 
chemicals. 

A combustible gas indicator (CGI) will be used during all soil borings and well installations. 

The CGI will be field calibrated to measure flammable gases relative to a 23% lower explosive 

limit (LEL) methane standard. Downhole CGI readings will be collected continuously during 

all soil disturbing operations. Field activities will immediately cease if downhole readings 

exceed 10% LEL. If CGI readings do not subside, a careful investigation and mapping of the 

area will be made. Operations may not proceed until readings are below 10% LEL. The area 

will be immediately evacuated and the situation re-evaluated to determine how to proceed. 

If breathing zone levels exceed 2 ppm above background or site conditions indicate that 

additional health and safety precautions are needed, field activities in the area shall stop. Field 

staff shall notify the Site Supervisor of the situation and he/she shall contact both the 

Project Manager and the Project Health and Safety Officer. The Project Health and 
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Safety Officer will be responsible for reassessing the hazards and prescribing revised health and 

safety requirements as necessary, including upgraded PPE requirements, revised work schedules, 

and revised decontamination procedures. (Typically, PPE will be upgraded to Level C assuming 

that cartridge respirators are appropriate, otherwise Level B.) See Table 6-l for specific criteria 

for each protection level. Work shall not proceed until breathing zone levels return to 

background levels and it is reasonably anticipated that breathing zone samples will stay 

approximately at background levels, or the chemical constituent(s) are identified and appropriate 

PPE is donned. 

Field monitoring values will be recorded in a field logbook and copies must be posted for field 

personnel review. 

On a daily basis, PIDs, CGIs, and other monitoring equipment shall be calibrated or their proper 

function verified before being used. Throughout the day this equipment shall be periodically 

checked to ensure that it is working properly. A final calibration shall be conducted at the end 

of the work day, at which time each instrument will be checked to ensure that it is free from 

surface contamination. Field staff shall note in their field notebooks that they conducted these 

calibrations and checks and note whether the equipment was or was not functioning properly. 

When equipment is not functioning properly it should be brought to the attention of the 

Site Supervisor or Site Health and Safety Officer who will arrange for repairs and/or 

replacement of that equipment as needed. 

6.5 Procedures and Equipment for Extreme Hot or Cold Weather Conditions 

See CHASP Section 7.5.5. 
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Severe Weather Conditions 

All field work shall immediately cease at the first sign of thunder or lightning. Field personnel 

shall perform emergency personal and equipment decontamination (see Section 6.6) and seek 

immediate shelter. 

6.6 Personal Decontamination 

A CRZ will be established immediate to each sampling/boring site and will include a station for 

decontaminating equipment and personnel. The CRZ will be covered with sheets of 6-mil 

polyethylene (typically an area 20 feet x 20 feet is sufficient) with specific stations that will 

accommodate the removal and disposal of the protective clothing, boot covers, gloves, and 

respiratory protection if required. 

As a general rule, equipment will be decontaminated using a soap and clean water wash solution, 

Equipment decontamination will be completed by personnel in Level D PPE. In the event of 

inclement weather (e. g . , lightning) or an emergency requiring immediate evacuation, all 

contaminated equipment will be wrapped and taped in 6-mil polyethylene sheeting and tagged 

as “contaminated” for later decontamination. 

Personnel working in the CRZ will be in one Level of PPE lower than personnel in the EZ. For 

example, if personnel in the EZ are in Level B, decontamination workers will be in Level C. 

6.6.1 Personal Decontamination Procedures 

The decontamination procedures, based on modified Level D protection, will consist of the 

following: 

0 Brush heavily soiled boots and rinse outer gloves and boots with soap and water. 

l Remove outer gloves and deposit them in a labeled plastic-lined container. 
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a Remove outer chemical protective clothing. 

0 Wash and rinse inner gloves. 

0 Wash hard hats and eye protection thoroughly at the end of each work day with a soap 

and water solution. 

l Dispose of gloves and other disposable clothing in sealable bags and place them in a 

labeled 55-gallon drum for disposal. 

0 Field personnel are instructed to shower as soon as possible after leaving the site. 

Decontamination procedures will be conducted at the lunch break and at the end of each work 

day. If higher levels of PPE are needed, adjustments will be made to these procedures, and an 

amendment will be made to this SSHSP. 

All wastes (soil and water) generated during personal decontamination will be collected in 

55-gallon drums. The drums will be labeled by USGS personnel for fiil disposal by the Navy. 

6.6.2 Closure of the Personal Decontamination Station 

All disposable clothing and plastic sheeting used during site activities will be double-bagged and 

disposed of in a labeled refuse container. Decontamination and rinse solutions will be placed 

in a labeled 55-gallon drum for later analysis and disposal. All washtubs, pails, buckets, etc. 

will be washed, rinsed, and dried at the end of each workday. 

6.7 Work Limitations 

All site activities will be conducted during daylight hours only. All personnel scheduled for 

these activities will have completed initial health and safety training and actual field training as 
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specified in 29 CFR 1910.120(e). All supervisors must complete an additional 8 hours of 

training in site management. All personnel must complete an 8-hour refresher training course 

on an annual basis in order to continue working at the site. 

6.8 Exposure Evaluation 

All personnel scheduled for site activities will have had a baseline physical examination and have 

been declared fit for duty. The exam includes a stressing exam of the neurologic, 

cardiopulmonary, musculoskeletal and dermatological systems, pulmonary function testing, 

multi-chemistry panel and urinalysis. An exposure history form will be completed for each 

worker participating in site activities. An examination and updated occupational history will be 

repeated on an annual basis and upon termination of employment as required by 29 CFR 

1910.120(f). The content of the annual or termination examination will be the same as the 

baseline physical. A qualified physician will review the results of the annual examination and 

exposure data and request further tests or issue medical clearances as appropriate. 

After any job-related injury or illness, there will be a medical examination to determine fitness 

for duty or any job restrictions. The Site Health and Safety Officer will review the results with 

the examining physician before releasing the employee for work. A similar examination will 

be performed if an employee has missed at least three days of work due to a non-job related 

injury or illness requiring medical attention. Medical records shall be maintained by the 

employer or the physician for at least 30 years following the termination of employment. 

7.0 MEDICAL MONITORING PROGRAM 

See CHASP Section 7.6. 

8.0 AUTHORIZED PERSONNEL 

Personnel anticipated to be onsite at various times during site activities include: 
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l Principal-In-Charge - Dr. James Speakman (E/A&H) 
l Task Order Manager/Project Manager - Mr. Lawson Anderson (E/A&H) 
l Project Health & Safety Officer - Mr. Doug Petty (E/A&H) 
l Field Environmental Scientist - Mr. Robert Smith (E/A&H) 
l Field Environmental Scientist - Ms. Alison Choate (E/A&H) . 

l . Engineer-in-Charge - Mr. Mark Taylor (SOUTHDIV) 

l USGS Personnel - Mr. William Parks, Mr. Jack Carmichael, Mr. James Kingsbury 
l Naval Air Station Memphis, Tennessee Site Contact - Ms. Tonya Barker 

8.1 Responsibilities of Site Supervisor 

The Site Supervisor will direct the site operations and, relative to health and safety, is 

responsible for assuring that: 

l Field staff follow the CHASP, SSHSP, and other safety and health standard operating 

procedures (SOPS). Personnel who do not comply are retrained and/or instructed to 

leave the site and not allowed to return. 

l Field staff have current HAZWOPER training. 

l Field staff know who the Site Health and Safety Officer is. 

l Field staff know the site specific safety and health concerns. 

l There is an adequate onsite supply of health and safety equipment. 

l Field staff participate in the E/A&H Medical surveillance program (or in the case of the 

USGS or subcontractors, an equivalent program). 

l Field staff attend safety and health “kick-off” orientation and other site safety briefings. 
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The Site Supervisor is also responsible for assuring that field staff who may be exposed to 

unique or special hazards have the training or experience necessary to safely conduct their work. 

8.2 Responsibilities of Site Health and Safety Officer 

Ihe responsibilities of the Site Health and Safety Officer include: 

Providing the Site Supervisor technical input on site health and safety issues. 

Observing field personnel and reporting to the Site Supervisor on the effectiveness of the 

CHASP and SSHSP and whether field staff are utilizing proper work practices and 

decontamination procedures. 

Reporting significant safety violations to the Project Manager and/or Project Health and 

Safety Officer. 

Conducting safety briefings during field activities. 

Assuring that copies of the CHASP and SSHSP are maintained onsite during all field 

activities. 

Maintaining a file of HAZWOPER training certificates and appropriate refresher training 

certificates for onsite personnel. 

The Site Health and Safety Officer will have the following qualifications: (1) 40 hours OSHA 

training or equivalent experience, (2) 24 hours of supervisory training or equivalent experience, 

(3) knowledge of the health and safety concerns for the specific work tasks being conducted, and 

(4) shall be trained to use the air monitoring equipment; be able interpret the data collected with 

the instruments; be familiar with symptoms of chemical exposure, heat stress and cold exposure, 
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and know the location and proper use of onsite safety equipment. He will also be familiar with 

the CHASP and SSHSP. 

The position of Site Health and Safety Officer may rotate. Often, particularly on small projects, 

this function is not a full time responsibility, rather a member of the field team is selected to 

serve as the Site Health and Safety Officer. Then when that task is completed and/or field staff 

change, the Site Health and Safety Officer may change as well. 

The following criteria outline when the Site Health and Safety Officer will be replaced: 

(1) termination of employment, (2) end of work task, (3) end of shift, (4) sickness, (5) injury, 

or (6) death. It should be noted that under site work schedules only one shift will be working. 

As a result, the Site Health and Safety Officer will be responsible for the day shift. If 

circumstances arise that require work during other periods, an alternate Site Health and Safety 

Officer will be designated. 

8.3 Responsibilities of Onsite Field Staff 

The health and safety responsibilities of field staff include: 

l Being familiar with and complying with the CHASP and SSHSP. 

l Attending site health and safety briefings and being aware of anticipated chemical, 

physical, and biological hazards and what to do when these hazards are encountered. 

l Being properly trained on PPE to be used, safety work practices, decontamination 

procedures to be followed, and emergency procedures and communications. 

l Utilizing required PPE including respiratory protective. 
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l Having up to date HAZWOPER training and providing the Site Supervisor with 

documentation that their training is current. 

l Being an up to date participant in an acceptable medical surveillance program. 

l Being fit-tested and physically capable of using a respirator and being in a position where 

using a respirator may be a requirement. Should the use of respiratory protection be 

required, field workers shall not have facial hair which intrudes into the sealing surface 

of the respirator. 

l Using the buddy system when wearing respiratory protective equipment. When working 

in Level C or higher, a third person shall be at the work area. This person shall be 

suitably equipped to provide logistical and safety support to the entry team. 

In addition, field staff should always be alert and use their senses (sight, smell, etc.) to identify 

and react to potentially dangerous situations. When working in the EZ, visual contact should 

be maintained between personnel; field personnel should be close enough to assist each other 

during an emergency: Procedures for leaving a contaminated area must be planned and 

implemented before going onsite in accordance with the CHASP and SSHSP. 

The number of personnel and equipment in the contaminated area should be kept to a minimum, 

consistent with effective site operations. All visitors to the job site must comply with the 

CHASP and SSHSP procedures. PPE may be modified for visitors depending on the situation. 

Modifications must be approved by the Project Health and Safety Officer. 
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9.0 EMERGENCY INFORMATION 

All hazardous waste site activities present a potential risk to onsite personnel. During routine 

operations risk is minimized by establishing-good work practices, staying alert, and using proper 

PPE. Unpredictable events such as physical injury, chemical exposure, or fire may occur and 

must be anticipated. 

If any situation or unplanned occurrence requires outside or support service, Tonya Barker, 

NAS Memphis Site Contact, will be informed and the appropriate contact from the following 

list will be made: 

Contact Agency or Organization Telephone 

Tonya Barker NAS Memphis (901) 873-5461/5462 

Mark Taylor 

Law Enforcement 

SOUTHDIV EIC 

NAS Memphis Base Security 

(803) 743-0573 
4 

9-911 

Fire Department NAS Memphis 9-911 

Ambulance Service Naval Hospital, Millington 
Navy Road 

(901) 873-5801/5802 
or 9-911 

Hospital - Methodist North Hospital 
3960 Covington Pike 

(901) 372-5211 
or 9-911 

Southern Poison 
Control Center 

- (901) 528-6048 

Lawson Anderson EnSafe/Allen & Hoshall (901) 372-7962 

Doug Petty EnSafe/Allen & Hoshall (901) 372-7962 

Mark Taylor, SOUTHDIV Engineer-in-Charge (EIC) will be contacted after appropriate 

emergency measures have been initiated onsite. 
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9.1 Site Resources 
- Cellular telephones may be used for emergency use and communication/coordination with 

NAS Memphis. First aid and eye wash equipment will be available at the work area. 

9.2 Emergency Procedures 

Conditions which may constitute an emergency include any member of the field crew being 

involved in an accident or experiencing any adverse effects or symptoms of exposure while 

onsite or if a condition is discovered that suggests the existence of a situation more hazardous 

than anticipated. 

The following emergency procedures should be followed: 

l Site work area entrance and exit routes will be planned and emergency escape routes 

delineated by the Site Health and Safety Officer. Copies of the emergency contacts and 

routes will be posted onsite. 

0 If any member of the field team experiences any effects or symptoms of exposure while 

on the scene, the entire field crew will immediately stop work and act according to the 

instructions provided by the Site Health and Safety Officer. 

l For applicable site activities, wind indicators visible to all onsite personnel will be 

provided by the Site Health and Safety Officer to indicate possible routes for upwind 

escape. 

l The discovery of any conditions that would suggest the existence of a situation more 

hazardous than anticipated will result in the suspension of work until the Site Health and 

Safety Officer has evaluated the situation and provided the appropriate instructions to the 

field team. 
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l If an accident occurs, the Field Project Manager is to complete an Accident Report Form 

(See Attachment B) for submittal to the managing principal-in-charge of the project. 

l If a member of the field crew suffers a personal injury, the Site Health and Safety Officer 

will call (901) 3724211 or 9-911 (serious injury) to alert appropriate emergency response 

agencies or administer onsite first aid (minor injury) as the situation dictates. An 

Accident Report Form will be completed for any such incident. 

l If a member of the field crew suffers chemical exposure, the affected areas should be 

flushed immediately with copious amounts of clean water, and if the situation dictates, 

the Site Health and Safety Officer should alert appropriate emergency response agencies, 

or personally ensure that the exposed individual is transported to the nearest medical 

treatment facility for prompt treatment. (See Attachment C for directions to the 

. emergency medical facility.) An Accident Report Form will be completed for any such 
._ 

-+ 

incident. 

10.0 FORMS 

The following forms will be used to implement this Health and Safety Plan: 

l Plan Acceptance Form 

l Plan Feedback Form 
l Exposure History Form 
l Accident Report Form 

The Plan Acceptance Form will be filled out by all employees working on the site before site 

activities begin. The Plan Feedback Form will be filled out by the Site Safety Officer and any 

other onsite employee who wishes to fill one out. The Exposure History Form will be 
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completed by both the Field Project Manager and the individual(s) for whom the form is 

intended. Examples of each form are provided in Attachment B of this plan. 

All completed forms must be returned to the Task Order Manager at EnSafe/Allen & 

Hoshall, Memphis, Tennessee. 
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Drilling Safety Guide 

EnSafe is concerned about employee safety while working on or around drill rigs as well as 

when traveling to and from a drilling site, moving the drill rig and tools from location to 

location on a site and during maintenance of the drill rig. Every drill crew will have a 

designated safety supervisor. The safety supervisor will have the responsibility for ensuring that 

all drilling operations are conducted in a safe manner. All personnel working on, with, or 

around a drill rig will be under the jurisdiction of the rig safety supervisor. 

Drill Rig Safety Supervisor 

The safety supervisor for the drill crew will be the drill rig operator. However, the EnSafe 

safety officer still maintains the overall safety responsibility for the site. The drill crew safety 

supervisor is a direct representative of the site health and safety supervisor and will report any 

safety problems directly to the site health and safety officer. The drill rig safety supervisor will: 

Be the leader in using proper personal protective equipment. He/she will set an example 

for other personnel to follow. 

Enforce the requirements of the health and safety plan ‘and take appropriate actions when 

other personal are not following the requirements of the health and safety plan. 

Ensure that all drill rig and associated drill rig equipment is properly maintained. 

Ensure that all drill rig operating personnel are thoroughly familiar with the drill 

operations. 

Inspect the drill rig and associated drill rig equipment for damage before starting drilling 

operations. Check for structural damage, loose bolts or nuts, correct tension in chains 
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and cables, loose or missing guards or protective covers, fluid leaks, damaged hoses and 

or damaged pressure gauges and pressure relief valves. 

Test all emergency and warning devices such as emergency shut-down switches at least 

daily (prior to starting drilling operations). Drilling will not be permitted until all 

emergency and warning devices are functioning. 

Conduct a safety briefing daily before starting drilling operations. Any new employee 

will receive a copy of the drilling operations safety manual, and the drill rig 

manufacturer’s operating and maintenance manual. 

Ensure that each employee reads and understands the drill rig manufacturer’s operating 

and maintenance manual. 

Observe the mental, emotional, and physical capabilities of each worker. 

Ensure that each drill rig has a first aid kit and fire extinguisher. 

Maintain a list of emergency contact telephone numbers. This list will be posted in a 

prominent location and each drill rig employee will be informed of the lists location. 

Drill Rig Personnel Protective Equipment 

For most geotechnical, mineral, and/or groundwater drilling, drill rig personal protective 

equipment will include the following: 

0 Hard hat 

l Safety shoes with steel toe and steel shank (or equivalent) 
l Gloves 
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l Safety glasses with side shields 

l Close fitting but comfortable clothes 

l Hearing protection 

It is important that clothing does not have loose ends, straps, draw strings or belts, or other 

unfastened parts that might become caught in or on a rotating or translating part of the drill rig. 

Rings, necklaces, or other jewelry will not be worn during drilling operations. 

Additional protective equipment may be required by the site specific health and safety plan. 

Drill Rig Housekeeping 

The following housekeeping measures must be taken for all drilling operations. 

l Suitable storage locations will be provided for all tools, materials and supplies. The 

storage should be conveniently located and will provide for safe handling of all supplies. 

l Drill tools, supplies, and materials will not be transported on the drill rig unless the drill 

rig is designed and equipped to carry drill tools, supplies, and materials. 

l Pipe, drill rods, casing, augers, and similar drilling tools when stored will be stacked in 

a manner that will prevent spreading, rolling, or sliding. 

l Penetration or other driving hammers will be secured to prevent movement when not in 

use. 

3 
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l Work areas, platforms, walkways, scaffolding, and other access ways will be kept free 

of materials, debris and obstructions and substances such as ice, grease, or oil that could 

cause a surface to become slick or otherwise hazardous. 

l Never store gasoline in a non-approved container. Red, non-sparking, vented containers 

marked with the word gasoline will be used. The fill spout will have a flame arrester. 

l Prior to drilling, adequate site clearing and leveling will be performed to accommodate 

the drill rig and supplies and to provide a safe working area. Drilling will not be started 

when tree limbs, unstable ground or site obstructions cause unsafe tool handling 

conditions. 

Maintenance Safety 

Well maintained drihing equipment makes drilling operations safer. When performing -4 

equipment/tool maintenance, the follow safety precautions will be followed: 

l Safety glasses will be worn when maintenance is performed on drill rigs or driLling tools, 

l Shut down the drill rig engine to make repairs or adjustments to the rig or to lubricate 

fittings (except to make repairs or adjustments that can only be made while the engine 

is running). 

l Always block the wheels or lower the leveling jacks or both. Set the hand brake before 

working under a drill rig. 

l Release all pressure on hydraulic systems, the drilling fluid system, and the air operating 

system of the drill rig prior to performing maintenance. 
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Use extreme caution when opening drain plugs and radiator caps and other pressurized 

plugs and caps. 

Allow time for the engine and exhaust to cool before performing maintenance on these 

systems. 

Never weld or cut on or near the fuel tank. 

Do not use gasoline or other volatile or flammable liquids as a cleaning agent. 

Follow the manufacturer’s recommendations for quantity and type of lubricants, hydraulic 

fluids and coolants. 

Replace all caps, filler plugs, protective guards or panels, and high pressure hose clamps 

and chains or cables that have been removed during maintenance. 

Perform a safety inspection prior to starting drilling equipment after maintenance is 

pelfOlilled. 

Safe Use of Hand Tools 

There are a large number of hand tools that can be used on or around a drill rig. The most 

important rule of hand tools is to use a tool for its intended purpose. The following are a few 

general and specific safety rules to follow when using hand tools. 

l When using a hammer, wear safety glasses and require all others around you to wear 

safety glasses. 

- 
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. l When using a chisel, wear safety glasses and require all others around you to wear safety 

glasses. 

l Keep all tools cleaned and stored in an orderly manner. 

l Use wrenches on nuts, not pliers. 

l Use screwdrivers with blades that fit the screw slot. 

l When using a wrench on a tight nut, use some penetrating oil, use the largest wrench 

available that fits the nut, when possible pull on the wrench handle rather than pushing, 

and apply force to the wrench with both hands when possible and with both feet firmly 

placed. Don’t push or pull with one or both feet on the drill rig or the side of a mud pit 

or some other blocking-off device. Always assume that you may lose your footing. =a 

Check the place where you may fall for sharp objects. 

l Keep all pipe wrenches clean and in good repair. The jaws of pipe wrenches will be 

wire brushed frequently to prevent accumulation of dirt and grease which cause wrenches 

to slip. 

l Never use pipe wrenches in place of a rod holding device. 

l Replace hock and heel jaws when visibly worn. 

l When breaking tool joints on the ground or on a drilling platform, position hands so that 

fmgers will not be smashed between the wrench handle and the ground or the platform 

if the wrench were to slip or the joint suddenly to let go. 

6 Li 
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Safety During Drilling Operations 

Do not drive a drill rig from hole to hole with the mast (derrick) in the raised position. 

Before raising the mast, look up to check for overhead obstructions. 

Before raising the mast, all drill rig personnel (except the person raising the mast) and 

visitors will.be cleared from the area immediately to the rear and sides of the mast. All 

drill rig personnel and visitors wiU be informed that the mast is being raised prior to 

raising the mast. 

All drill rig personnel and visitors will be instructed to stand clear of the drill rig 

immediately prior to and during starting of the engine. 

All gear boxed will be in the neutral position, all hoist levers will be disengaged, all 

hydraulic levers will be in the non-actuating positions, and the cathead rope will not be 

on the cathead before starting the drill rig engine. 

The drill rig must be leveled and stabilized with leveling jacks and/or solid cribbing 

before the mast is raised. The drill rig will be leveled if settling occurs after initial set 

UP. 

The mast will be lowered only when the leveling jacks are down. The leveling jacks 

must be in the down position until the mast is completely lowered. 

Secure and/or lock the mast according to the drill rig manufacturer’s recommendations 

before starting drilling operations. 
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The initial 4 feet will be drilled manually (via post hole digger or hand auger) to ensure 

clearance from unmarked utilities, unless approval is obtained from the project manager 

and project health and safety officer. If manual drilling is not possible, metal-detecting 

equipment will be used to locate utilities at drilling intervals of one foot until a depth of 

4 feet is obtained. 

The drill rig must only be operated from the control position. If the operator must leave 

the control position, the rotary drive and the feed control must be placed in the neutral 

position. The drill engine will be shut down when the operator leaves the vicinity of the 

drill rig. 

Throwing or dropping of tools is not permitted. All tools will be carefully passed by 

hand between personnel or a hoist line will be used. 

When drilling within an enclosed area, ensure that fumes are exhausted out of the area. 

Exhaust fumes can be toxic and may not be detected by smell. 

Clean mud and grease from boots before mounting the drill platform. Use hand holds 

and railings. Watch for slippery ground when dismounting from the drill platform. 

Do not touch any metal parts of the drill rig with exposed flesh during freezing weather. 

Freezing of moist skin to metal can occur almost instantaneously. 

All unattended id, < ,d, must be covered or otherwise protected to prevent drill rig 

personnel, site visitors, or animals from stepping or falling into the hole. 

Do not attempt to use one or both hands to carry tools when climbing ladders. 
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Working on Derrick Platforms 

When working on a derrick platform, us a safety belt and a lifeline. The safety belt will 

be at least 4 inches wide and will fit snugly but comfortably. The lifeline, will be less 

than 6 feet long and attached to the derrick. 

The safety belt and lifeline will be strong enough to withstand the dynamic force of a 250 

pound weight falling 6 feet. 

A safety climbing device will be used when climbing to a derrick platform that is higher 

than 20 feet. 

The lifeline will be fastened to the derrick just above the derrick platform to a structural 

member that is not attached to the platform or to other lines or cables supporting the 

platform. 

Tools will be securely attached to the platform with safety lines. Do not attach a tool 

to a line attached to the wrist or other body part. 

When working on a derrick platform, do not guide drill rods or pipe into racks or other 

supports by taking hold of a moving hoist line or a traveling block. 

Derrick platforms over 4 feet above the ground will have toe boards and safety railings. 

Working on the Ground 
l Workers on the ground must avoid going under elevated platforms. 

0 Terminate drilling operations and if possible lower the mast during an electrical storm. 

9 
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0 Overhead and buried utilities must be located and marked on all boring location plans and 

boring assignment sheets. 

0 When there are overhead electrical power lines at or near a drilling site or project, 

consider all wire to be charged and dangerous. 

0 Watch for sagging power lines before entering a site. Do not lift power lines to gain 

entry. Call the utility to have them lift the power lines or to deenergize the power. 

0 Operations adjacent to overhead lines are prohibited unless on of the following conditions 

is satisfied: 

- Power has been shut off and positive means taken to prevent the lines from being 

energized. 

- Equipment, or any part, does not have the capability of coming within the 

following minimum clearance from energized overhead lines, or the equipment 

has been positioned and blocked to assure no part, including cables can come 

within the following minimum clearances: 

Power Lines Minimum 
Nominal System kv Required Clearance 

0 - 50 10 feet 

51- loo 12 feet 

101 - 200 15 feet 

201 - 300 20 feet 

301 - 500 25 feet 

501 - 750 35 feet 

751 - loo0 45 feet 

10 
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While in transit with boom lowered and no load, the equipment clearance will be a 

minimum of 4 feet for voltages less than 5Okv, 10 feet for voltages 51kv to 34&v, and 

16 feet for voltages over 345kv. 

0 Before working near transmitter towers where an electrical charge can be induced in the 

equipment or materials being handled, the transmitter will be de-energized. The 

following precautions will be taken to dissipate induced voltages: 

- The equipment will be provided with an electrical ground to the upper rotating 

structure supporting the boom. 

- Ground jumper cables will be attached to materials being handled by boom 

equipment when electrical charge may be induced while working near energized 

transmitters. Crews will be provided nonconductive poles having large alligator 

clips or other similar protection to attach the ground cable to the load. Insulating 

gloves will be used. 

l Continue to watch overhead power lines. Both hoist lines and overhead power lines can 

be moved toward each other by the wind. 

l If there are any questions concerning drill rig operations on a site in the vicinity of 

overhead power lines, call the power company. The power company will provide expert 

advice as a public service. 

0 Look for warning signs indicating underground utilities. Underground utilities may be 

located a considerable distance away from the warning sign. Call the utility and jointly 

determine the precise location of all underground utility lines, mark and flag the locations 

and determine the specific precautions to be taken to ensure safe drilling operations. . 

11 



All wire ropes and fittings will be visually inspected at least once a week for abrasion, 

broken wires, wear, reduction in rope diameter, reduction in wire diameter, fatigue, 

corrosion, damage from heat, improper reeving,. jamming, crushing, bird caging, 

kinking, core protrusion, and damage to lifting hardware. 

Wire ropes must be replaced when inspection indicates excessive damage. The Wire 

Rope User’s Manual may be used as a guide for determining excessive damage. 

Wire ropes that have not been used for a period of a month or more will be thoroughly 

inspected before being returned to service. 

All manufactured and end fittings and connections must be installed according to the 

manufacturer’s specifications. 

Swivel bearings on ball-bearing type hoisting swivels must be inspected and lubricated 

daily to ensure that the swivel rotates freely under load. 

Do not drill through or rotate drill through a slipping device, do not hoist more that 10 

feet of the drill rod column above the top of the last (mast), do not hoist a rod column 

with loose tool joints, and do not make up, tighten, or loosen tool hoists while the rod 

column is being supported by a rod slipping device. 

Do not attempt to brake the fall of a drill rod column with your hands or by increasing 

tension on the rod slipping device. 

EnSafe/Allen & Hoshall 
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‘Wire Rope Safety 
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Wire ropes must be properly matched with each sheave. The sheave will pinch wire 

rope that is too large. Wire rope that is too small will groove the sheave. Once a 

sheave is grooved, it will severely pinch and damage larger sized wire rope. 

Use tool handling hoists only for vertical lifting of tools. Do not use tool handling hoists 

to pull on objects away from the drill rig. 

All hoisting hooks will be equipped with safety latches. 

When tools or similar loads cannot be raised with a hoist, disconnect the hoist line and 

connect the tools directly to the feed mechanism of the drill. Do not use hydraulic 

leveling jacks for added pull for the hoist line or the feed mechanism of the drill. 

Minimize shock loading of a wire rope; apply loads smoothly and steadily. 

Avoid sudden loading in cold weather. 

Never use frozen ropes. 

Protect wire rope from sharp comers or edges. 

Replace faulty guides and rollers. 

Replace worn sheaves or worn sheave bearings. 

Know the safe working load of the equipment and tackle. Never exceed safe working 

limits. 

13 
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Periodically inspect clutches and brakes of hoists. 

Always wear gloves when handling wire ropes. 

Do not guide wire rope onto hoist drums with your hands. 

After installation of a new wire rope, the first lift must be a light load to allow the wire 

rope to adjust. 

Never leave a load suspended when the hoist is unattended. 

Never use a hoist line to ride up the mast. 

Cathead and Rope Hoist Safety -4 
0 Keep the cathead clean and free of rust and oil and/or grease. The cathead must be 

cleaned with a wire brush when it becomes rusty. 

0 Check the cathead for rope wear grooves. If a rope ‘groove forms that is deeper that 

‘/s inch, the cathead must be replaced. 

0 Always start work with a clean, dry, sound rope. A wet or oily rope may grab the 

cathead and cause drill tools or other items to be rapidly hoisted to the top of the mast. 

If the rope grabs the cathead or otherwise becomes tangled in the drum, release the rope 

and sound the alarm for all personnel to clear the area rapidly. 

l The rope must not be permitted to contact chemicals. 

14 
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8 Never wrap the rope from a cathead around a hand, wrist, arm, foot, ankle, leg, or any 

other body part. 

0 Attach the hammer to the rope using a knot that wi3l not slip such as a bowline. 

8 A minimum of 18 inches must be maintained between the operating hand and the cathead 

drum when driving samplers, casing, or other tools. Be aware that the rope advances 

toward the cathead with each hammer blow as the sampler or other drilling tool advances 

into the ground. Loosen grip on the rope as the hammer falls. Maintaining a tight grip 

on the rope increases the chances of being pulled into the cathead. 

l Do not use a rope that is longer than necessary. A rope that is too long can form a ground 

loop or otherwise become entangled with the operator’s legs. 

a Do not leave a cathead unattended with the rope wrapped on the drum. 

a Position all other hoist lines to prevent contact with the operating cathead rope. 

a The cathead operator must be on a level surface with good, firm footing conditions. 

Auger Safety 
l The drill rig must be level, the clutch or hydraulic rotation control disengaged, the 

transmission in low gear and the engine running at low RPM when starting an auger 

boring. 

8 Seat the auger head below the ground surface with an adequate amount of downward 

pressure prior to rotation. 

15 



EnSafe/Allen & Hoshull 
Health and Safety Manual 

Drilling Safety Guide 
June 23, I995 

Observe the auger head while slowly engaging the clutch or rotation control and start 

rotation. Stay clear of the auger. 

Slowly rotate the auger and auger head while continuing to apply downward pressure. 

Keep one hand on the clutch or the rotation control at all times until the auger has 

penetrated about one foot or more below the surface. 

Follow manufacturer’s recommended methods for securing the auger to the power 

coupling. 

Never place hands or fingers under the bottom of an auger section when hoisting the 

auger over the top of the auger section in the ground or other hard surfaces such as the 

drill rig platform. 

Never place feet under the auger section that is being hoisted. 

Stay clear of rotating augers and other rotating components of the drill rig. 

Never reach behind or around a rotating auger. 

Use a long-handle shovel to move auger cuttings away from the auger. 

Augers will be cleaned only when the drill rig is in neutral and the augers have stopped 

rotating. 

Rotary and Core DriIling Safety 
l Water swivels and hoist plugs must be lubricated and checked for frozen bearings before 

use. 

16 
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Drill rod chuck jaws must be checked periodically and replaced as necessary. 

The weight of the drill rod string and other expected hoist loads must not exceed the 

hoist and sheaves capacities. 

Only the operator of the drill rig will brake or set a manual chuck to ensure that rotation 

of the chuck will not occur prior to removing the wrench from the chuck. - 

The drill rod chuck jaws will not be used to brake drill rods during lowering into the 

hole. 

Drill rods will not be held or lowered into the hole with pipe wrenches. 

Do not attempt to grab falling drill rods with hands or wrenches. 

In the event of a plugged bit or other circulation blockage, the high pressure in the piping 

and hose between the pump and the obstruction must be relieved or bled down prior to 

breaking the first tool joint. 

Use a rubber or other suitable rod wiper to clean rods during removal from the hole. 

Do not use hands to clean drilling fluids from the drill rods. 

Do not lean unsecured drill rods against the mast. 
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PLAN ACCEPTANCE FORM 

PROJECT HEALTH AND SAFETY PLAN 

INSTRUCTIONS: This form is to be completed by each person working on the project site and 
returned to: EnSafe/Allen & Hoshall, Memphis, Tennessee. 

Job No: CT0 - 106 

Contract No: N62467-89-D-03 18 

Project: swMu9 - Sewage Lagoons 

I have read and understand the contents of the above plan and agree to perform my work in 
accordance with it. 

Signed 

Print Name 

=_-- 
c 

Company 

Date 



EMPLOYEE EXPOSURE HISTORY FORM 

Employee: 

Job Name: 

Date(s) From/To: 

Hours On Site: 

Contaminants (Suspected/Reported): 

(See Attached Laboratory Analysis) 



PLAN FEEDBACK FORM 

Problems with plan requirements: 

Unexpected situations encountered: 

Recommendations for revisions: 



ACCIDENT REPORT FORM 

SUPERVISOR’S REPORT OF ACCIDENT 

TO 

NAME OF INJURED OR ILL WORKER AND COMPANY 

DO NOT USE FOR MOTOR VEHICLE OR 
AIRCRAFT ACCIDENTS 

FROM 

TELEPHONE hdud~ area code) 

WORKER’S SOCIAL SECURITY NUMBER 

DATE OF ACCIDENT TIME OF ACCIDENT EXACT LOCATION OF ACCIDENT 

NARRATIVE DESCRIPTION OF ACCIDENT 

NATURE OF ILLNESS OR INJURY LOST TIME 
AND PART OF BODY INVOLVED 

YES 0 
NO q 

PROBABLE DISABILITY UXmok one) 

FATAL q LOST WORK DAY LOST WORK DAY NO LOST WORK DAY 
cl 

WITH DAYS WITH DAYS 
AWAY FROM WORK OF RESTRICTED FIRST-AID ONLY 

Cl 
ACTIVITY 

CORRECTIVE ACTION RECOMMENDED (By whom and by when) 

NAME OF SUPERVISOR (Print) TITLE 

I 

DATE 
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DIRECTIONS TO THE NEAREST MEDICAL FACILITIES 

The nearest hospital and the nearest facility capable of treating chemical bums are the same 
facility, which is located at Methodist North Hospital. Therefore, there is only one set of 
directions. 

Nearest Hospital 

Methodist North Hospital 
3960 Covington Pike 
Memphis, Tennessee 

Emergency Room Telephone Number - (901) 3724211 

Dire&ions to Methodist North Hospital from NAS Memphis Main Gate: 

1) Exit site through South Gate (Singleton Parkway). 

2) Continue on Singleton Parkway through the stop signs. 

3) Singleton Parkway and Covington Pike will intersect at a red light (about 5 miles). 

4) You will see the entrance to the emergency room 700 feet past this light on the left. 

n i 
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CHEMTOX DATA 
1 1985-1994 by Resource Consultants, Inc. All rights reserved. 

___--______________------------- IDENTIFIERS ____------------_-__-------------- 
- 

5 

-dMTOX RECORD 247 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: LEAD 
SYNONYMS : C.I. PIGMENT METAL 4; C.I. 77575; KS-4; LEAD FLAKE; LEAD 

S2; OLOW (Polish); SI; SO 
CAS: 7439-92-l RTECS: OF7525000 
FORMULA: Pb MOL WT: 207.19 
WLN: PB 
CHEMICAL CLASS:Metal 

See other identifiers listed below under Regulations. 

__________-~-______------------- PROPERTIES ____--------_---------------------- 

PHYSICAL DESCRIPTION: bluish-grey, soft metal; heavy ductile, soft, gray 

BOILING POINT: 
MELTING POINT: 
FLASH POINT: 
AUTO IGNITION: 
VAPOR PRESSURE: 
UEL: 
LEL: 
VAPOR DENSITY: 
'-"CIFIC GRAVITY: 

I- ;ITY: 
WATER SOLUBILITY: 

INCOMPATIBILITIES: 

solid 
2013 K 1739.8 c 3163.7 F 

600.6 K 327.4 C 621.4 F 

Not available 
Not available 

lmm @ 973 c 

No data 
11.34 
11.34 g/mL @ 20 c 
INSOLUBLE; DISSOLVES SLOWLY IN WATER 
CONTAINING A WEAX ACID 
strong ox, hydrogen peroxide, active 
metals, sodium, potassium, chlorine 
trifluoride, hydrogen peroxide, 
zirconium, disdium acetylide, oxidants 

REACTIVITY WITH WATER: - No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: RELATIVELY IMPENETRABLE TO RADIATION 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm) : 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

WHEN HEATED EMITS HIGHLY TOXIC FUMES; 
CAN REACT VIGOROUSLY WITH OXIDIZING 
MATERIALS 
unknown 
No data 
No data 

- 
c 
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National Primary Ambient Air Quality Standards 
1.5 ug/M3 maximum arithmetic mean averaged over a calendar year 
National Secondary Ambient Air Quality Standards 
same as primary standard 

DOT hazard class: 6.1 POISON 
DOT guide: 53 
Identification number: UN2291 
DOT shipping name: LEAD COMPOUNDS, SOLUBLE, N.0.S 
Packing group: III 
Label(s) required: KEEP AWAY FROM FOOD 
Special provisions: 
Packaging exceptions: 173.153 
Non bulk packaging: 173.213 
Bulk packaging: 173.240 
Quantity limitations- 
Passenger air/rail: 100 KG 
Cargo aircraft only: 200 KG 
Vessel stowage: A 
Other stowage provisions: 

STCC NUMBER: Not listed 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER ACT Sect.3ll:No 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL): Treatment technique (12/07/92) 
Maximum Contaminant Level Goals (MCLG): 0 mg/L (12/07/92) 

CLEAN AIR ACT: CAA '90 By category and CAA '77 Sect 109 
EPA WASTE NUMBER: DO08 
CERCLA REF: Y 
RQ DESIGNATION: A 10 pounds (4.54 kg) CERCLA 
SARATPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Chronic toxicity: carcinogen 
Chronic toxicity: adverse effect to target organ 
after long period of exposure. 
Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 0.1 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: ORM-B 
Mailability: Domestic service and air transportation; shipper's declaration required 
Max per parcel: 25 LBS; 5 LBS 

NFPA CODES: 
HEALTH HAZARD (BLUE) : Unspecified 
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FLAMMABILITY (RED) : Unspecified 
REACTIVITY (YELLOW) : Unspecified 
SPECIAL : Unspecified 

- 
/ 

_-_--------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 1992-1993" 
California Assembly Bill 2588 Air Toxics "Hot Spots" Chemicals. 
California Assembly Bill 1807 Toxic Air Contaminants. 
California Proposition 65 Developmental Toxin List 
California Proposition 65 Female Reproductive Toxin List 
California Proposition 65 Male Reproductive Toxin List 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Clean Air Act Section 109 National Ambient Air Quality Standards List 
Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 307 Priority Pollutants 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
LEAD [7439-92-l] 
Massachusetts Substance List. 
New Jersey DEQlOO list for release reporting. 
New Jersey Right To Know Substance List. (December 1987) 
New Jersey Right to Know Substance List. Listed as a teratogen. 
p"W Air Contaminant (Table 2-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 

_r-- 
\ Specifically regulated substance. See 29 CFR 1910.1025 

Pennsylvania Hazardous Substance List 
RCRA Hazardous Waste 
RCRA Toxicity Characteristics (TC) list dated March 29, 1990 
SARA Section 313 Toxic Chemicals List 

SHORT TERM TOXICITY: LASSITUDE, INSOMNIA, PALLOR, EYE GROUNDS, ANOREXIA, 
LOW-WEIGHT, MALNUTRITION, CONSTIPATION, ABDOMINAL 
PAIN, COLIC; HYPOTENSE, ANEMIA; GINGIVAL LEAD LINE; 
TREMBLING PARALYSIS WRIST. l * Source: 2 

LONG TERM TOXICITY: unknown 

TARGET ORGANS: gi,CNS,kidneys,blood,gingival tissue 

SYMPTOMS: LASS, INSOM, PAL, EYE GROUNDS, ANOR, LOW-WT, MALNUT, 
CONSTI, ABDOM PAIN, COLIC; HYPOTENSE, ANEMIA, GINGIVAL 
LEAD LINE; TREM, PARA WRIST. METALLIC TASTE, INCREASED 
SALIVATION, PYORRHEA (FLOW OF MUCOUS). NEUROMUSCULAR: 
NUMBNESS AND TINGLING OF EXTREMITIES WITH SENSORY 
DISTRUBANCE, EXTENSOR WEAKNESS OF WRISTS AND ANKLES, 
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CONC IDLH: 

NIOSH REL: 

ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

MAE INFORMATION: 

TARCINOGEN?: 

LOSS OF MUSCLE TONE, TREMOR INCREASED DEEP-TENDON 
REFLEXES, MUSCULAR CRAMPS AND ACHING, MUSCULAR 
ATROPHY. CNS: VISUAL DISTURBANCES, HEADACHE, 
NERVOUSNESS OF DEPRESSION, INSOMNIA, MENTAL CONFUSION, 
DELIRIUM. Source: NIOSHP, THIC 

lOOmg/m3(ASPb) 

co.1 mg/M3 Air level to be maintained so that worker 
blood level remains co.06 mg/lOO g of whole blood 

TLV = O.l5mg/M3 as LEAD 
Not listed 

Final Rule Limits: 
TWA = See 29 CFR 1910.1025 and 1926.62 
50 ug/M3 

0.1 calculated as total dust mG/M3 
Substance with systemic effects, onset of effect over 
2 hours: Peak = lOxMAX for 30 minutes, once per shift 
of 8 hours. 
Risk of damage to the developing embryo or fetus must 
be considered probable. Damage cannot be excluded even 
when the MAK values are adhered to. 

Y STATUS : See below 

CARCINOGEN LISTS: 
IARC: Carcinogen defined by IARC 

to be possibly carcinogenic to 
humans, but having (usually) no 
human evidence. 

MAK: Not listed 
NIOSH: Not listed 
NIP: Not listed 
ACGIH: Animal carcinogen. The 

chemical is carcinogenic in 
experimental animals at a 
relatively high dose, by routes or 
administration, at sites, or 
histological types, or by 
mechanisms that are not considered 
relevant to worker exposure. 

OSHA: Not listed 

HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 
orl-wmn TDLo:450 mg/kg/6Y JAMAAP 237,2627,77 

PERIPHERAL NERVE AND SENSATION 
Flaccid paralysis without anesthesia 

BEHAVIORAL 
Hallucinations, distorted perceptions 
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BEHAVIORAL 
Muscle weakness 

g---‘ 0 value: No LD50 in RTECS 1992 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

ipr-rat LDLo:l gm/kg 
orl-pgn LDLo:160 mg/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive toxicity (1992 RTECS) : 
This chemical is a mammalian reproductive toxin. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
orl-rat TDLo:790 mg/kg (multigenerations) AEHLAU 

23,102,71 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 
EFFECTS ON EMBRYO OR FETUS 

Fetal death 

- 
j- 

orl-rat TDL0:1140 mg/kg (14D pre-21D post) PHMCAA 
20,201,78 

EFFECTS ON NEWBORN 
Behavioral 

orl-rat TDLo:520 mg/kg (7-22D preg/lOD post) FEPRA7 
37,394,78 

EFFECTS ON NEWBORN 

orl-rat TDLo:llOO mg/kg (l-22D preg) FEPRA7 37,895,78 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Blood and lymphatic systems(including spleen and 
marrow) 

EFFECTS ON NEWBORN 
Growth statistics(e.g.,reduced weight gain) 

ihl-rat TCLo:lO mg/m3/24H (l-21D preg) ZHPMAT 
165,294,77 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Blood and lymphatic systems(including spleen and 

marrow) 

ihl-rat TCLo:3 mg/m3/24H (l-21D preg) ZHPMAT 165,294,77 
EFFECTS ON NEWBORN 
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orl-mus TDLo:llZO mg/kg (multigenerations) AEBLAU 
23,102,71 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxic-ityfexcept death,e.g.,stunted fetus) 

EFFECTS ON EMBRYO OR FETUS 
Fetal death 

orl-mus TDLo:6300 mg/kg (l-21D preg) EXPEAM 31,1312,75 
EFFECTS ON FERTILITY 

Female fertility index 
EFFECTS ON FERTILITY 

Pre-implantation mortility 

orl-mus TDLo:30b mg/kg (l-2D preg) TXCYAC 6,129,76 
EFFECTS ON FERTILITY 

Other measures of fertility 

orl-mus TDLo:4800 mg/kg (l-16D preg) BECTAC 18,271,77 
EFFECTS ON EMBRYO OR FETUS 

Cytological changescincluding somatic cell genetic 
material) 

orl-dom TDLo:662 mg/kg (l-21W preg) TXAPA9 25,466,73 
EFFECTS ON NEWBORN 

Behavioral 

California Prop 65: Developmental toxin (02/27/87) 
Female reproductive toxin (02/27/87) 
Male reproductive toxin (02/27/87) 
Acceptable intake level-inhalation .5 ugD (01/01/94) 
Carcinogen (10/01/92) 

______--__--___-___-_________ EPA’s IRIS DATA S-y _________________________ 

Lead and compounds (inorganic); CASRN 7439-92-l (04/01/92) 

-II. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name -- Lead and compounds (inorganic) 
CASRN -- 7439-92-l 
Last Revised -- 05/01/91- 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and guant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in 1.000.000. Background Document 2 
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.*rvice Code 5) provides details on the rationale and methods used to derive 
:he carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

,-~ 

1I.A. - EVIDENCE FOR CLASSIFICATION As TO HUMAN CARCINOGENICITY 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION - 

Classification -- B2; probable human carcinogen 

Basis -- Sufficient animal evidence. Ten rat bioassays and one mouse assay 
have shown statistically significant increases in renal tumors with dietary 
and subcutaneous exposure to several soluble lead salts. Animal assays 
provide reproducible results in several laboratories, in multiple rat 
strains with some evidence of multiple tumor sites. Short term studies show 
that lead affects gene expression. Human evidence is inadequate. 

II.A.2. BDMAN CARCINOGENICITY DATA - 

Inadequate. There are four epidemiologic studies of occupational cohorts 
exposed to lead and lead compounds. Two studies (Dingwall-Fordyce and Lane, 
1963; Nelson et al., 1982) did not find any association between exposure and 
cancer mortality. Selevan et al. (1985), in their retrospective cohort 
mortality study of primary lead smelter workers, found a slight decrease in 
'- > total cancer mortality (SMR=95). Apparent excesses were observed for 

- >iratory cancer (SMR=lll, obs=41, 
=' 

~~0.05) and kidney cancer (SMR=204, 
obs=6, pz.O.05). Cooper and Gaffey (1975) and Cooper (1985 update) performed a 
cohort mortality study of battery plant workers and lead smelter workers. 
They found statistically significant excesses for total cancer mortality 
(SMR=113, obs=344), stomach cancer (SMR=168, obs=34), and lung cancer 
(SMR=124, obs=i09) in the battery plant workers. Although similar excesses 
were observed in the smelter workers, they were not statistically significant. 
Cooper and Gaffey (1975) felt it was possible that individual subjects were 
monitored primarily on the basis of obvious signs of lead exposure, while 
others who showed no symptoms of lead poisoning were not monitored. 

All of the available studies lacked quantitative exposure information, as 
well as information on the possible contribution from smoking. All studies 
also included exposures to other metals such as arsenic, cadmium, and zinc for 
which no adjustment was done. The cancer excesses observed in the lung and 
stomach were relatively small (~200). There was no consistency of site among 
the various studies, and no study showed any dose-response relationship. 
Thus, the available human evidence is considered to be inadequate to refute or 
demonstrate any potential carcinogenicity for humans from lead exposure. 

II.A.3. ANIMAL CARCINOGENICITY DATA - 

-- 
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Sufficient. The carcinogenic potential of lead salts (primarily 
phosphates and acetates) administered via the oral route or by injection has 
been demonstrated in rats and mice by more than IO investigators. The most 
characteristic cancer response is bilateral renal carcinoma. Rats given lead 
acetate or subacetate orally have developed gliomas, and lead subacetate also 
produced lung adenomas in mice after i.p. adminstration. Most of these 
investigations found a carcinogenic response only at the highest dose. The 
lead compounds tested in animals are almost all soluble salts. Metallic lead, 
lead oxide and lead tetralkyls have not been tested adequately. Studies of 
inhalation exposure have not been located in the literature. 

Azar et al. (1973) administerd 10, 50, 100, and 500 ppm lead as lead 
acetate in dietary concentrations to 50 rats/sex/group for 2 years. Control 
rats (loo/sex) received the basal laboratory diet. In 'a second 2-year feeding 
study, 20 rats/group were given diets containing 0, 1000, and 2000 ppm lead as 
lead acetate. No renal tumors were reported in the control groups or in 
treated animals of either sex receiving 10 to 100 ppm. Male rats fed 500, 
1000, and 2000 ppm lead acetate had an increased renal tumor incidence of 
s/50, 10/20, and 16/20, while 7/20 females in the 2000-ppm group developed 
renal tumors. 

The Azar et al. (1973) study is limited by the lack of experimental 
detail. The possibility of environmental contamination from lead in the air 
or drinking water was not mentioned. The strains of rats used were not 
specified in the study, but the Health Effects Assessment for Lead (U.S. EPA, 
1984) indicates the rats were Wistar strain. The weight gain at 1000 and 2000 
ppm was reported to be depressed, but details were not given. 

Kasprzak et al. (1985), in investigating the interaction of dietary 
calcium on lead carcinogenicity, fed 1% lead subacetate (8500 ppm Pb) to male 
Sprague-Dawley rats in the diet for 79 weeks. Of the rats surviving (29/30) 
in this treatment group beyond 58 weeks, 44.8% had renal tumors. Four rats 
had adenocarcinomas; the remainaing nine had adenomas. Bilateral tumors were 
noted. No renal tumors were noted among the controls. 

As part of a study to determine interactions between sodium nitrite, ethyl 
urea and lead, male Sprague-Dawley rats were given lead acetate in their 
drinking water for 76 weeks (Keller et al., 1986). The concentration of lead 
was 2600 ppm. No kidney tumors were detected among the 10 control rats. 
Thirteen of 16 (81%) lead-treated rats had renal tubular carcinoma; three 
tumors were detected at 72 weeks and the remainder detected at the termination 
of the study. 

Van Esch and Kroes (1969) fed basic lead acetate at 0, 0.15, and 1.0% in 
the diet to 25 Swiss mice/sex/group for 2 years. No renal tumors developed in 
the control group, but 6/25 male mice of 0.1% basic lead acetate group had 
renal tumors (adenomas and carcinomas combined). In the 1.0% group, one 
female had a renal tumor. The authors thought that the low incidence in the 
1.0% group was due to early mortality. 

Hamsters given lead subacetate at 0.5% and 1% in the diet had no 
significant renal tumor response (Van Esch and Kroes, 1969). 
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-1I.A.4. SUPPORTING DATA FOR CARCINOGENICITY 
-. p 

Lead acetate induces cell transformation in Syrian hamster embryo cells 
(DiPaolo et al., 1978) and also enhances the incidence of simian adenovirus 
induction. Lead oxide showed similar enhanced adenovirus induction (Cast0 et 
al., 1979). 

Under certain conditions lead compounds are capable of inducing 
chromosomal aberrations in vivo and in tissue cultures. Grandjean et al. 
(1983) showed a relationship between SCE and lead exposure in exposed workers. 
Lead has been shown, in a number of DNA structure and function assays, to 
affect the molecular processes associated with the regulation of gene 
expression (U.S. EPA, 1986). 

1I.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE - 

Not available 

Quantifying lead's cancer risk involves many uncertainties, some of which 
may be unique to lead. Age, health, nutritional state, body burden, and 
exposure duration influence the absorption, release, and excretion of lead. 
In addition, current knowledge of lead pharmacokinetics indicates that an 

imate derived by standard procedures would not truly describe the potential 

- i. Thus, the Carcinogen Assessment Group recommends that a numerical 
estimate not be used. 

-1I.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE 

Not available. 

1I.D. EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) - 

II.D.l. EPA DOCUMENTATION - 

U.S.-EPA. 1984. Health Effects Assessment for Lead. Prepared by the Office 
of Health and Environmental Assessment, Environmental Criteria and Assessment 
Office, Cincinnati, OH, for the Office of Emergency and Remedial Response, 
Washington, DC. EPA/540/i-86/055. NTIS PB85-163996/AS. 
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U.S. EPA. 1986. Air Quality Criteria Document for Lead. Volumes III, IV. 
Prepared by the Office of Health and Environmental Assessment, Environmental 
Criteria and Assessment Office,.Research Triangle Park, NC, for the Office of 
Air Quality Planning and Standards. EPA-600/8-83/028dF. 

U.S. EPA. 1987. Preliminary review of the carcinogenic potential of lead 
associated with oral exposure. Prepared by the Office of Health and 
Environmental Assessment, Carcinogenic Assessment Group, Washington DC, for 

the Office of Drinking Water, Office of Solid Waste and the Office of 
Emergency and Remedial Response (Superfund). OHEA-C-267. Internal Review 
Draft. 

II.D.2. REVIEW (CARCINOGHNICITY ASSESSMHNT) - 

The review of the carcinogenic potential of lead associated with oral 
exposure has received Agency review. 

The 1986 Air Quality Criteria Document for Lead has received Agency and 
External Review. 

Agency Work Group Review: 05/04/88 

Verification Date: 05/04/88 

II.D.3. u.s. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) - 

William Pepelko / ORD -- (2021260-5898 / FTS 260-5898 

James Cogliano / ORD -- (202)260-9243 / FTS 260-9243 

________-____--------------- PROTECTION m FIRST AI-J _--------__-------------- 

PROTECTION SUGGESTED _ 
FROM THE CHRIS MANUAL: 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

l ' WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

l * WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact, 

** EXPOSED PERSONNEL SHOULD WASH: 
At the end of each work shift. 
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** REMOVE CLOTHING: 
Promptly remove non-impervious clothing that becomes contaminated. 

REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
OSHA (LEAD) 
Not in excess of 0.5 mg/M3: Half-mask, air-purifying respirator 
equipped with high efficiency filters. 
Not in excess of 2.5 mg/M3: Full facepiece air-purifying respirator 
equipped with high-efficiency filters. 
Not in excess of 50 mg/M3: (1) Any powered, air-purifying respirator 
with high efficiency filters; or (2) Half-mask supplied-air respirator 
operated in positive-pressure mode. 
Not in excess of 100 mg/M3: Supplied air respirator with full facepiece 
hood, or helmet or suit and operated in positive pressure mode. 
Unknown concentration or Firefighting: Full facepiece, self-contained 
breathing apparatus operated in postive-pressure mode. 

FIRST AID SOURCE: NIOSH 
EYE: irr immed 
SKIN: soap flush promptly 
INHALATION: art resp 
INGESTION: water, vomit 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air; call emergency medical care. In case of contact 

-h material, immediately flush skin or eyes with running water for at 
n 

;- St I5 minutes. Remove and isolate contaminated clothing and shoes at 
the site. 

-__-__-_________------------- INITIAL INC’,,m RESPONSE ----------------------- 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: LEAD COMPOUNDS, SOLUBLE, N.O.S. 
DOT ID NUMBER: D-)72291 

GUIDE 53 ERG93 
*POTENTIAL HAZARDS* 

*HEALTH HAZARDS 
Poisonous if swallowed. 
Inhalation of dust or mist may be poisonous. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 
*FIRE OR EXPLOSION 
Some of these materials may burn, but none of them ignites readily. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. Stay 
upwind; keep out of low areas. Positive pressure self-contained 
breathing apparatus (SCBA) and structural firefighters' protective 
clothing will provide limited protection. CALL Emergency Response 
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Telephone Number on Shipping Paper first. If Shipping Paper not 
available or no answer, CALL CHHMTRHC AT l-800-424-9300. If water 
pollution occurs, notify the appropriate authorities. 
*FIRS 
Small Fires: Dry chemical, C02, water spray or regular foam. 
Large Fires: Water spray, fog or regular foam, 
Move container from fire area if you can do it without risk. 
*SPILL OR LEAK 
Do not touch or walk through spilled material; stop leak if you can do 
it without risk. 
Small Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
Small Dry Spills: With clean shovel place material into clean, dry container 
and cover loosely; move containers'from spill area. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID - 
Move victim to fresh air; call emergency medical care. In case of 
contact with material, immediately flush skin or eyes with running 
water for at least 15 minutes. Remove and isolate contaminated 
clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHHMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHHMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
;c) 1985-1994 by Resource Consultants, Inc. .A11 rights reserved 

;-. _____________________________ IDENTIFIERS __________________________________ 

CHEMTOX RECORD 116 
NAME : CHROMIUM 
SYNONYMS: 
CAS: 7440-47-3 
FORMULA: Cr 
WLN: CR 
CHEMICAL CLASS:Metal 

LAST UPDATE OF THIS RECORD: 03/09/95 

RTECS: GB4200000 
MOL WT: 51.996 

See other identifiers listed below under Regulations. 

__________---------------------- PROPERTIES ----------------------------------- 

PHYSICAL DESCRIPTION: 

BOILING POINT: 
MELTING POINT: 
FLASH POINT: 
AUTO IGNITION: 
VAPOR PRESSURE: 
UEL: 
LEL: 
-. ‘CR DENSITY: 

-- :IFIC GRAVITY: 
DENSITY: 
WATER SOLUBILITY: 
INCOMPATIBILITIES: 

steel-gray metal or silver metal powder.(nydh); 
blue-white to steel gray, lustrous, brittle, hard, 
odorless solid (niosh) 

2915 K 2641.8 C 4787.3 F 
2173 K 1899.8 c 3451.7 F 

Not applicable 
Not applicable 

0 mm (APPROX) 
Not applicable 
Not applicable 
No data 
7.14 
7.200 
INSOLUBLE 
strong oxidizers 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

None reported other than possible 
unburned vapors 
unknown 
NONE Source:NYDH 
No data 

DOT hazard class: 9 CLASS 9 
DOT guide: 31 
Identification number: UN3077 
DOT shipping name: ENVIRONMENTALLY HAZARDOUS SUBSTANCES, SOLID, 

N.O.S. (CHROMIUM) 
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Packing group: 
Label(s) required: 
Special provisions: 
Packaging exceptions: 
Non bulk packaging: 
Bulk packaging: 
Quantity limitations- 

Passenger air/rail: 
Cargo aircraft only: 
Vessel stowage: 
Other stowage provisions 

III 
CLASS 9 
8, B54 
173.155 
173.213 
173.240 

NONE 
NONE 
A 

STCC NUMBER: Not listed 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER-ACT Sect:311:No 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL): 0.1 mg/L (07/30/92) 
Maximum Contaminant Level Goals (MCLG): 0.1 mg/L (07/30/92) 

CLEAN AIR ACT: CAA '90 By category 
EPA WASTE NUMBER: DO07 
CERCL?. REF: Y 
RQ DESIGNATION: D 5000 pounds (2270 kg) CERCLA for pieces of solid 

metal with diameter less than 100 micrometers (0.004 
inches). 

SARATPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Chronic toxicity: carcinogen 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 1.0 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Not given 

NFPA CODES: 
HEALTH HAZARD (BLUE) : Unspecified 
FLAMMABILITY (RED) : Unspecified 
REACTIVITY (YELLOW) : Unspecified 
SPECIAL : Unspecified 

-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 1992-1993" 
ATSDR Toxicology Profile available (NTIS** PB/89/236665/AS) 
CHROMIUM [7440-47-31 
California Assembly Bill 1807 Toxic Air Contaminants. 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
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Lean Air Act of November 15, 1990. List of pollutants. 
:lean Water Act Section 307 Priority Pollutants 
EPA TSCA Chemical Inventory List 1986 

- I TSCA Chemical Inventory List 1989 
A TSCA Chemical Inventory List 1990 

EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATSI Database - September 1989 
Massachusetts Substance List. 
National Toxicology Program (NTP) list of human carcinogens 
New Jersey DEQlOO list for release reporting. 
New Jersey Right To Know Substance List. (December 1987) 
New Jersey Right to Know Substance List. Listed as a carcinogen. 
New Jersey Right to Know Substance List. Listed as a mutagen. 
OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Waste 
RCRA Toxicity Characteristics (TC) list dated March 29, 1990 
SARA Section 110 Priority List of CERCLA Hazardous Substances 
SARA Section 313 Toxic Chemicals List 
Wisconsin Air Toxics Control Regulation NR-445 (December 1988) 

__-_______-------------------- TOXIC1T-f DATA ---------------------------------- 

SHORT TERM TOXICITY: INHALATION: dust may cause irritation of the nose, 
throat and lungs. SKIN: dust may cause irritation. 
Eyes: dust may cause irritation. INGESTION: dust may 
cause irritation of the mouth and throat.(NYDH) 

LONG TERM TOXICITY: no information found on exposure to chromium metal. 
see specific chromium compounds.(NYDH) 

TARGET ORGANS: 

SYMPTOMS: HISTOLOGIC FIBROSIS OF LUNGS Source: NIOSHP 

CONC IDLH: 250mg/m3!ASCr) 

NIOSH REL: 

ACGIH TLV: 
ACGIH STEL: 

TLV = O.Smg/M3 A4 
Not listed 

OSHA PEL: Transitional Limits: 
PEL = lmg/M3 
Final Rule Limits: 
TWA = 1 mg/M3 

MAK INFORMATION: Not listed 

CARCINOGEN?: N STATUS: See below 



REFERENCES: 
ANIMAL SUSPECTED IARC** 2,100,73 
ANIMAL INDEFINITE IARC** 23,205,80 

CARCINOGEN LISTS: 
IARC: Not classified as to human 

carcinogenicity or probably not 
carcinogenic to humans. 

MAX: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not classifiable as a Human 

Carcinogen due to inadequate data. 
OSHA: Not listed 

ID50 value: No LDSO in RTECS 1992 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

unr-rat LD50:27500 ug/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive toxicity (1992 RTECS) : 
This chemical has no known mammalian reproductive toxicity. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 

California Prop 65: Not listed 

__-_________________--------- EPA’s IRIS DATA S-y ___---__----------------- 

Chromium(V1); CASRN 7440-47-3 (04/01/92) 

II. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE - 

Substance Name -- Chromium(W) 
CASRN -- 7440-47-3 
Last Revised -- 03/01/91 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in 1,000,000. Background Document 2 
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?rvice Code 5) provides details on the rationale and methods used to derive 
:he carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

-II.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINCGENICITY 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION - 

Classification -- A; human carcinogen 

Basis -- Results of occupational epidemiologic studies of chromium-exposed 
workers are consistent across investigators and study populations. Dose- 
response relationships have been established for chromium exposure and lung 
cancer. Chromium-exposed workers are exposed to both chromium III and 
chromium VI compounds. Because only chromium VI has been found to be 
carcinogenic in animal studies, however, it was concluded that only chromium 
VI should be classified as a human carcinogen. 

II.A.2. HUMAN CARCINOGENICITY DATA - 

Sufficient. Epidemiologic studies of chromate production facilities in 
the United States (Machle and Gregorius, 1948; Brinton et al., 1952; Mancuso 
and Hueper, 1951, Mancuso, 1975; Baetjer, 1950; Taylor, 1966; Enterline, 1974; 
Hayes et al., 1979; Hill and Ferguson, 1979), Great Britain (Bidstrup, 1951; 
r' 'strup and Case, 1956; Alderson et al., 1981), Japan (Watanabe and Fukuchi, 

; Ohsaki et al., 1978; Sano and Mitohara, 1978; Satoh et al., 1981) and 
- 

West Germany (Korallus et al., 1982; Bittersohl, 1971) have established an 
association between chromium (Cr) exposure and lung cancer. Most of these 
studies did not attempt to determine whether Cr III or Cr VI compounds were 
the etiologic agents. 

Three studies of the chrome pigment industry, one in Norway (Langard and 
Norseth, 1975), one in England (Davies, 1978, 1979), and the third in the 
Netherlands and Germany (Frentzel-Beyme, 1983) also found an association 
between occupational chromium exposure (predominantly to Cr VI) and lung 
cancer. 

Results of two studies of the chromium plating industry (Royle, 1975; 
Silverstein et al., 1981) were inconclusive, while the findings of a Japanese 
study of chrome platers were negative (Okubo and Tsuchiya, 1979). The results 
of studies of ferrochromium workers (Pokrovskaya and Shabynina, 1973; Langard 
et al., 1980; Axelsson et al., 1980) were inconclusive as to lung cancer risk. 

II.A.3. ANIMAL CARCINOGENICITY DATA 

Sufficient. Hexavalent chromium compounds were carcinogenic in animal 
assays producing the following tumor types: intramuscular injection site 
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tumors in Fischer 344 and Bethesda Black rats and in C57BL mice (Fur-St et 
al., 1976; Maltoni, 1974. 1976; Payne, 1960; Heuper and Payne, 1959); intra- 
plural implant site tumors for various chromium VI compounds in Sprague- 
Dawley and Bethesda Black rats (Payne, 1960; Heuper 1961; Heuper and Payne, 
1962) ; intrabronchial implantation site tumors for various Cr VI compounds 
in Wistar rats (Levy and Martin, 1983; Laskin et al., 1970; Levy as quoted 
in NIOSH, 1975); and subcutaneous injection site sarcomas in Sprague-Dawley 
rats (Maltoni, 1974, 1976). 

II.A.4. SUPPORTING DATA FOR CARCINOGENICITY - 

A large number of chromium compounds have been assayed in in vitro 
genetic toxicology assays. In general, hexavalent chromium is mutagenic in 
bacterial assays whereas trivalent chromium is not (Lofroth, 1978; Petrellie 
and Flora, 1977, 1978). Likewise Cr VI but not Cr III was mutagenic in yeasts 
(Bonatti et al., 1976) and in V79 cells (Newbold et al., 1979). Chromium III 
and VI compounds decrease the fidelity of DNA synthesis in vitro (Loeb et al., 
1977), while Cr VI compounds inhibit replicative DNA synthesis in mammalian 
cells (Levis et al., 1978) and produce unscheduled DNA synthesis, presumably 
repair synthesis, as a consequence of DNA damage (Raffetto, 1977). Chromate 
has been shown to transform both primary cells and cell lines (Fradkin et al., 
1975; Tsuda and Kato, 1977; Casto et al., 1979). Chromosomal effects produced 
by treatment with chromium compounds have been reported by a number of 
authors; for example, both Cr VI and Cr III salts were clastogenic for 
cultured human leukocytes (Nakamuro et al., 1978). 

There are no long-term studies of ingested Cr VI. There appears to be 
significant in vivo conversion of Cr VI to Cr III and III to VI; Cr III is an 
essential trace element. 

-1I.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 

Not available. 

-1I.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE 

II.C.1. SUMMARY OF RISK ESTIMATES - 

Inhalation Unit Risk -- 1.2E-2 per (ug/cu.m) 

Extrapolation Method -- Multistage, extra risk 
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-r Concentrations at specified Risk Levels: 

Risk Level Concentration 
m. ? ___--__-____----___- ----_------___- 

E-4 (1 in 10,000) 0E-3 ug/cu.m 
E-S (1 in 100,000) SE-4 ug/cu.m 
E-6 (1 in l,OOO,OOO) BE-5 ug/cu.m 

II.C.2. DOSE-RESPONSE DATA FOR CARCINOGENICITY, INHALATION EXP0SDP.E - 

Species/Strain Dose Tumor Reference 
Tumor Type Incidence 

________-_--________--------------------------------------------------------- 

human Route: Occupational exposure 
(inhalation) 

Age Midrange Deaths from 
(years) (ug/cu.m) Lung Cancer 

50 5.66 3 
25.27 6 
46.83 6 

60 4.68 4 
20.79 5 
39.08 5 

70 4.41 2 
21.29 4 

Person 
Years 

1345 
931 
299 

1063 
712 
211 
401 
345 

Mancuso, 
1975 

II.C.3. ADDITIONAL COMMENTS (CARCINOGENICITY, INHALATION EXPOSURE) 

The cancer mortality in Mancuso (1975) was assumed to be due to Cr VI, 
which was further assumed to be no less than one-seventh of total chromium. 
It was also assumed that the smoking habits of chromate workers were similar 
to those of the U.S. white male population. The unit risks of Langard et 
al. (1980), Axelsson et al. (1980), and Pokrovskaya and Shabynina (1973) 
are 1.3E-1, 3.5E-2 and 9.2E-2 per (ug/cu.m), respectively. 

Hexavalent chromium compounds have not produced lung tumors in animals 
by inhalation. Trivalent chromium compounds have not been reported as car- 
cinogenic by any route of administration. 

The unit risk should not be used if the air concentration exceeds BE-1 
ug/cu.m, since above this concentration the unit risk may not be appropriate. 

-1I.C.4. DISCUSSION OF CONFIDENCE (CARCINOGENICITY, INHALATION EXPOSURE) 

- 
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Results of studies of chromium exposure are consistent across investi- 
gators and countries. A dose-relationship for lung tumors has been estab- 
lished. The assumption that the ratio of Cr III to Cr VI is 6:l may lead to 
a 'I-fold underestimation of risk. The use of 1949 hygiene data, which may 
underestimate worker exposure, may result in an overestimation of risk. 
Further overestimation of risk may be due to the implicit assumption that 
the smoking habits of chromate workers were similar to those of the general 
white male population, since it is generally accepted that the proportion of 
smokers is higher for industrial workers than for the general population. 

1I.D. EPA DOCUMRNTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) - 

II.D.l. EPA DOCUMENTATION - 

Mancuso, T.F. 1975. International Conference on Heavy Metals in the Envi- 
ronment. Toronto, Ontario, Canada. 

U.S. EPA. 1984. Health Assessment Document for Chromium. Prepared by 
the Office of Health and Environmental Assessment, Environmental Criteria 
and Assessment Office, Cincinnati, OH. EPA 600/E-83-014F. 

II.D.2. REVIEW (CARCINOGENICITY ASSESSMENT) 

The quantification of cancer risk in the 1984 Health Assessment Document 
has received peer review in public sessions of the Environmental Health Com- 
mittee of the U.S. EPA's Science Advisory Hoard. 

Agency Work Group Review: 06/26/86 

Verification Date: 06/26/86 

II.D.3. - U.S. EPA CONTACTS (CARCINOGRNICITY ASSESSMENT) 

Herman J. Gibb / ORD -- (2021260-5898 / FTS 260-5898 

Chao W. Chen / ORD -- (202)260-5719 / FTS 260-5719 

___-__---_--------__-------- PROTECTION AN,, FIRST AID -_______--_____---_------ 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 
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NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 
Tfi 

WEAR APPROPRIATE EQUIPMENT TD PREVENT: 
Repeated or prolonged skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

** EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes contaminated. 

l * REMOVE CLOTHING: 
Promptly remove non-impervious clothing that becomes contaminated. 

** REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
OSHA (CHROMIUM) 
2.5 mgfM3: Any dust and mist respirator except single-use respirators. l 

Substance reported to cause eye irritation or damage may require eye 
protection. 
5 mg/M3: Any dust and mist respirator except single-use and quarter-mask 
respirators. l Substance reported to cause eye irritation or damage may 
require eye protection. / Any supplied-air respirator. * Substance 
reported to cause eye irritation or damage may require eye protection. / 
Any self-contained breathing apparatus. l Substance reported to cause eye 

itation or damage may require eye protection. 
#-- 3 mg/M3: Any powered air-purifying respirator with a dust and mist 

filter. * Substance reported to cause eye irritation or damage may 
require eye protection. / Any supplied-air respirator operated in a 
continuous flow mode. * Substance reported to cause eye irritation or 
damage may require eye protection. 
25 mg/M3: Any air-purifying full facepiece respirator with a 
high-efficiency particulate filter, / Any powered air-purifying 
respirator with a tight-fitting facepiece and a high-efficiency 
particulate filter. * Substance reported to cause eye irritation or 
damage may require eye protection. / Any self-contained breathing 
apparatus with a full facepiece. / Any supplied-air respirator with a 
full facepiece. 
250 mg/M3: Any supplied-air respirator with a full facepiece and 
operated in a pressure-demand or other positive pressure mode. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator with a 
high-efficiency particulate filter. / Any appropriate escape-type 
self-contained breathing apparatus. 
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FIRST AID SOURCE: NIOSH 
EYE: irr immed 
SKIN: soap wash 
INHALATION: art resp 
INGESTION: water, Vomit 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
In case of contact with material, immediately flush eyes with running 
water for at least 15 minutes. Wash skin with soap and water. Remove and 
isolate contaminated clothing and shoes at the site. 

_____________________________ 1~1~1~ INCID~ RESPONSE _______________________ 

US Department of Transportation Guide to Hazardous Materials Transport 
Information -- Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: ENVIRONMENTALLY HAZARDOUS SUBSTANCES, SOLID, N.O.S. (CHROMIUM) 
DOT ID NUMBER: UN3077 

ERG93 
*POTENTIAL HAZAP.DS* 

GUIDE 31 

*FIRE OR EXPLOSION 
Some of these materials may bum, but none of them ignites readily. 
Material may be transported hot. 
*HEALTH HAZARDS 
Contact may cause burns to skin and eyes. 
Inhalation of asbestos dust may have a damaging effect on the lungs. 
Fire may produce irritating or pOiSOnOUS gases. 
Runoff from fire control or dilution water may cause pollution. 

'EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. 
Positive pressure self-contained breathing apparatus (SCBA) and 
structural firefighters' protective clothing will provide limited 
protection. CALL Emergency Response Telephone Number on Shipping Paper 
first. If Shipping Paper not available or no answer, CALL CHEMTREC AT 
l-8oo-424-9300. If water pollution occurs, notify the appropriate 
authorities. 
*FIRE 
Small Fires: Dry chemical, C02, water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. 
*Do not scatter spilled material with high-pressure water streams. 
Dike fire control water for later disposal. 
*SPILL OR LEAK 
Stop leak if you can do it without risk. 
Avoid inhalation of asbestos dust. 
Small Dry Spills: With clean shovel place material into clean, dry container 
and cover loosely; move containers from spill area. 
Small Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
Cover powder spill with plastic sheet or tarp to minimize spreading. 
*FIRST AID 
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.: case of contact with material, immediately flush eyes with running 
dater for at least 15 minutes. Wash skin with soap and water. Remove 
and isolate contaminated clothing and shoes at the site. 

/c4 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHRMTOX license agreement. 
The COMPILERS of the CHZMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

CHEMTOX RECORD 84 
NAME: CADMIUM 
SYNONYMS : NONE 
CAS: 7440-43-g 
FORMULA: Cd 
WLN: .CD 
CHEMICAL CLASS :Metal 

LAST UPDATE OF THIS RECORD: 03/09/95 

RTECS: EU9800000 
MOL WT: 112.40 

See other identifiers listed below under Regulations. 

__-_--_______-___--------------- PROPERTIES ____---______--___----------------- 

PHYSICAL DESCRIPTION: 

BOILING POINT: 
MELTING POINT: 
FLASH POINT: 
AUTO IGNITION: 
VAPOR PRESSURE: 
UEL: 
LEL: 
VAPOR DENSITY: 
SPECIFIC GRAVITY: 
DENSITY: 
WATER SOLUBILITY: 
INCOMPATIBILITIES: 

soft, blue-white, malleable, lustrous metal; 
grayish-white powder 

1040 K 766.8 C 1412.3 F 
593.9 K 320.7 C 609.3 F 

Not applicable 
Not applicable 

0 mm (APPROX) 
Not applicable 
Not applicable 
No data 
8.64 
8.64 
insoluble 
strong ox,elemental 
sulfur,selenium,tellurium 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: oxides of cadmium 
ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

Unknown 
No data 
No data 

________--__---_---------------- REGULATIONS ________--___-____---------------- 

DOT hazard class: 9 CLASS 9 
DOT guide: 31 
Identification number: UN3077 
DOT shipping name: ENVIRONMENTALLY HAZARDOUS SUBSTANCES, SOLID, 

N.O.S. (CADMIUM) 
Packing group: III 
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.ilbel(s) required: CLASS 9 
Special provisions: 8, B54 
Packaging exceptions: 173.155 

- I bulk packaging: 173.213 
- . &k packaging: 173.246 
Quantity limitations- 
Passenger air/rail: NONE 
Cargo aircraft only: NONE 
Vessel stowage: A 
Other stowage provisions: 

STCC NUMBER: Not listed 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER ACT Sect.311:No 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL) : 0.005 mg/L (07/30/92) 
Maximum Contaminant Level Goals (MCLG): 0.005 mg/L (07/30/92) 

CLEAN AIR ACT: CAA '90 By category 
EPA WASTE NUMBER: DO06 
CERCLA REF: Y 
RQ DESIGNATION: A 10 pounds (4.54 kg) CERCLA for pieces of solid metal 

with diameter less than 100 micrometers (0.004 
inches). 

SARA TPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: adverse effect to target organs. 
Chronic toxicity: carcinogen 
Chronic toxicity: adverse effect to target organ 
after long period of exposure. 
Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 
Fire hazard: flammable. 
Acute toxicity: Toxic. LDSO > 50 and <= 500 
mg/kg (oral rat). 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION- 0.1 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Not given 

NFPA CODES: 
HEALTH HAZARD (BLUE): Unspecified 
FLAMMABILITY (RED) : Unspecified 
REACTIVITY (YELLOW): Unspecified 
SPECIAL : Unspecified 

-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 
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ACGIH TLV list "Threshold Limit Values for 1992-1993" 
ATSDR Toxicology Profile available (NTIS** 
CADMIUM [7440-43-g] 
California Assembly Bill 2588 Air Toxics "Hot Spots" Chemicals. 
California Assembly Bill 1807 Toxic Air Contaminants. 
Canadian Domestic SubStanCeS List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 307 Priority Pollutants 
EPA Carcinogen Assessment Group List 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
Massachusetts Substance List. 
National Toxicology Program list of anticipated human carcinogens 
New Jersey DEQlOO list for release reporting. 
New Jersey Right To Know Substance List. (December 1987) 
New Jersey Right to Know Substance List. Listed as a carcinogen. 
OSHA Air Contaminant (Table 2-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Waste 
RCRA Toxicity Characteristics (TC) list dated March 29, 1990 
SARA Section 110 Priority List of CERCLA Hazardous Substances 
SARA Section 313 Toxic Chemicals List 
Suspected carcinogen (ACGIH). "Threshold Limit Values for 1992-1993" 
Wisconsin Air Toxics Control Regulation NR-445 (December 1986) 

SHORT TERM TOXICITY: Unknown 

LONG TERM TOXICITY: unknown 

TARGET ORGANS: resP sYs,lungS,kidneys,prostate,blood 

SYMPTOMS: PULM EDEMA, CYPS, COUGH, TIGHT CHEST, SUBS PAIN; HEAD, 
CHILLS, MUSCLE ACHE; NAU, DIAR ANOSMIA, EMPHY; 
PROTEINURIA, ANEMIA Source: NIOSHP 

CONC IDLH: 9mg/M3 (asCd) 

NIOSH REL: Potential occupational carcinogen --LOWEST FEASIBLE 
(LOQ 0.01 mg/M3) 

ACGIH TLV: 

ACGIH STEL: 

TLV = RESPIRABLE FRACTION O.O02mg/M3 as CADMIUM--TOTAL 
DUST 0.01 Mg/M3 Suspected human carcinogen (A2) 
Not listed 
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~;a PEL: Final Rule Limits: 
TWA = 5 ug/M3 
Consult 29CFR 1910.1027 

m i 
.,.J INFORMATION: Carcinogenic-working material without MAK 

In the Commission's view, an animal carcinogen. 

CARCINOGEN?: 
REFERENCES: 

Y STATUS : See below 

ANIMAL POSITIVE IARC** 2,74,73 
ANIMAL POSITIVE IARC** 11,39,76 

- 

CARCINOGEN LISTS: 
IARC: Carcinogen as defined by 

IARC as carcinogenic to humans, 
with sufficient epidemiological 
evidence. 

MAK: An animal carcinogen. 
NIOSH: Carcinogen defined by NIOSH 

with no further categorization. 
NTP: Carcinogen defined by NTP as 

reasonably anticipated to be 
carcinogenic, with limited 
evidence in humans or sufficient 
evidence in experimental animals. 

ACGIH: Carcinogen defined by ACGIH 
TLV Committee as a suspected 
carcinogen, based on either 
limited epidemological evidence or 
demonstration of carcinogenicity 
in experimental animals. 

OSHA: Cancer hazard 

HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 
ihl-man TCLo:88 ug/m3/8.6Y ARHLAU 28,147,74 

KIDNRY,URETER,BLADDER 
Proteinuria 

ihl-hmn LCLo:39 mg/m3/20M AIHAAP 31,180,70 
CARDIAC 

Other changes 
VASCULAR 

Thrombosis distant from injection 
sitetexcept brain,heart) 

LUNGS, THORAX, OR RESPIRATION 
Respiratory depression 

LD50 value: orl-rat LD50:225 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:225 mg/kg 
ihl-rat LC50:25 mg/m3/30M 

Page 4 



iPr-rat LD50:4 mg/kg 
scu-rat LD50 9 v/kg 
ivn- rat LD50 1800 ug/kg 
urn--rat LD50 3140 mg/kg 
orl-mus LD50 890 mg/kg 
ihl -mus LCLO 170 mg/m3 
ipr-mus LDSO 5700 ug/kg 
unr-mus LD50 890 mg/kg 
orl-rbt LDLo 70 mg/kg 
scu-rbt LDLo 6 mg/kg 
ivn-rbt LDLo 5 w/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive toxicity (1992 RTECS): 
This chemical is a mammalian reproductive toxin. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
orl-rat TDLo:155 mg/kg (13W male/l3W pre-3W preg) 

BECTA6 20,96,78 
EFFECTS ON NEWBORN 

Growth statistics(e.g.,reduced weight gain) 
EFFECTS ON NEWBORN 

Behavioral 

orl-rat TDLo:220 mg/kg (l-22D preg) TOLEDS 11,233,82 
EFFECTS ON EMBRYO OR FETUS 

Other effects on embryo or fetus 

orl-rat TDL0:21500 ug/kg (multigenerations) ENVRAL 
22,466,80 

EFFECTS ON FERTILITY 
Pre-implantation mortility 

EFFECTS ON NEWBORN 
Germ cell effectslin offspring) 

orl-rat TDLo:23 mg/kg (l-22D preg) PSEBAA 158,614.78 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Blood and lymphatic systems(including spleen and 
marrow) 

ipr-rat TDLo:1124 ug/kg (1D male) TXAPA9 41,194,77 
PATEPNAL EFFECTS 

Spermatogenisis 

SC"-rat TDLo:250 q/kg (19D preg) APTOD9 19,A122,80 
EFFECTS ON NEWBORN 

ivn-rat TDL0:1250 ug/kg (14D preg) JJATDK 1,264,81 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Body wall 
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SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Urogenital system 

ivn-rat TDLo:1250 ug/kg (9D preg) JJATDK 1,264,81 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Central nervous system 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Eye,ear 

ivn-rat TDLo:8 mg/kg (8-15D preg) JJATDK 1,264,81 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 

orl-mus TDL0:448 mg/kg (multigenerations) AEHLAU 
23,102,71 

EFFEClS ON EMBRYO OR FETUS 
Fetotoxicity(cxcept death,e.g.,stunted fetus) 

EFFECTS ON EMBRYO OR FETUS 
Fetal death 

orl-mus TDLo:1700 mg/kg (8-12D preg) TCMUDB 6,361,86 
EFFECTS ON NEWBORN 

Viability index(# alive at day 4 per # born alive) 
EFFECTS ON NEWBORN 

Growth statistics(e.g.,reduced weight gain) 

ipr-mus TDLo:1686 ug/kg (7D preg) TJADAB 28,39A,83 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Central nervous system 

g-- 
California Prop 65: No significant risk level .OS ugD (01/01/94) 

__-__-________--------------- EPA’s IRIS DATA S-y --_____----____--__-_____ 
Cadmium; CASRN 7440-43-g (04/01/92) 

-11. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name -- Cadmium 
CASRN -- 7440-43-g 
Last Revised -- 03/01/91 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant-- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in l,OOO,OOO. Background Document 2 
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(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 

information on long-term toxic effects other than carcinogenicity. 

1I.A. EVIDENCE FOR CLASSIFICATION AS TO HDMAN CARCINOGENICITY - 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION - 

Classification -- ~1; probable human carcinogen 

Basis -- Limited evidence from occupational epidemiologic studies of cadmium 
is consistent across investigators' and study populations. There is sufficient 

evidence of carcinogenicity in rats and mice by inhalation and intramuscular 
and subcutaneous injection. Seven studies in rats and mice wherein cadmium 
salts (acetate, sulfate, chloride) were administered orally have shown no 
evidence of carcinogenic response. 

II.A.2. HDMAN CARCINOGENICITY DATA - 

Limited. A 2-fold excess risk of lung cancer was observed in cadmium 
smelter workers. The cohort consisted of 602 white males who had been 
employed in production work a minimum of 6 months during the years 1940-1969. 
The population was followed to the end of 1978. Urine cadmium data available 
for 261 workers employed after 1960 suggested a highly exposed population. 
The authors were able to ascertain that the increased lung cancer risk was 
probably not due to the presence of arsenic or to smoking (Thun et al., 1985). 
An evaluation by the Carcinogen Assessment Group of these possible confounding 
factors has indicated that the assumptions and methods used in accounting for 
them may not be valid. As the SMRs observed were low and there is a lack of 
clear cut evidence of a causal relationship of the cadmium exposure only, this 
study is considered to supply only limited evidence of human carcinogenicity. 

An excess lung cancer risk was also observed in three other studies which 
were, however, compromised by the presence of other carcinogens (arsenic, 
smoking) in the exposure or by a small population (Varner, 1983; Sorahan and 
Waterhouse, 1983; Armstrong and Kazantzis, 1983). 

Four studies of workers exposed to cadmium dust or fumes provided evidence 
of a statistically significant positive association with prostate cancer 
(Kipling and Waterhouse, 1967; Lemen et al., 1976; Holden, 1980; Sorahan and 
Waterhouse, 1983), but the total number of cases was small in each study. The 
Thun et al. (1985) study is an update of an earlier study (Lemen et al., 1976) 
and does not show excess prostate cancer risk in these workers. Studies of 
human ingestion of cadmium are inadequate to assess carcinogenicity. 

II.A.3. ANIMAL CARCINOGHNICITY DATA - 
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Exposure of Wistar rats to cadmium as cadmium chloride at concentrations 
3f 12.5, 25 and 50 ug/cu.m for 18 months, with an additional 13-month obser- 

Ih vation period, resulted in significant increases in lung tumors (Takenaka et 
F , 1983). Intratracheal instillation.of cadmium oxide did not produce lung 

-,mors in Fischer 344 rats but rather mammary tumors in females and tumors at 
multiple sites in males (Sanders and Mahaffey, 1984). Injection site tumors 
and distant site tumors (for example, testicular) have been reported by a 
number of huthors as a consequence of intramuscular or subcutaneous 
administration of cadmium metal and chloride, sulfate, oxide and sulfide 
compounds of cadmium to rats and mice (U.S. EPA, 1985). Seven studies in rats 
and mice where cadmium salts (acetate, sulfate, chloride) were administered 
orally have shown no evidence of a carcinogenic response. 

II.A.4. SUPPORTING DATA FOR CARCINCGENICITY - 

Results of mutagenicity tests in bacteria and yeast have been inconclu- 
-;ve. Positive responses have been obtained in mutation assays in Chinese 
.*smster cells (Dom and V79 lines) and in mouse lymphoma cells (Caste, 1976; 
Ochi and Ohsawa, 1983; Oberly et al., 1982). 

Conflicting results have been obtained in assays of chromosomal aberra- 
tions in human lymphocytes treated in vitro or obtained from exposed workers. 
Cadmium treatment in vivo or in vitro appears to interfere with spindle 
formation and to result in aneuploidy in germ cells of mice and hamsters 
(Shimada et al., 1976; Watanabe et al., 1979; Gilliavod and Leonard, 1975). 

- - _____________-------____________________----------------------------------- 

-1I.B. QUAWTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 

Not available. There are no positive studies of orally ingested cadmium 
suitable for quantitation. 

- 1I.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE 

II.C.1. SUMMARY OF RISK ESTIMATES - 

Inhalation Unit Risk -- 1.8E-3 per (ug/cu.m) 

Extrapolation Method -- Two stage; only first affected by exposure; extra risk 

Air Concentrations at Specified Risk Levels: 

Risk Level Concentration 
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__________-______--- --------------- 
E-4 (1 in 10,000) 6E-2 ug/cu.m 
E-5 (1 in 100,000) 6E-3 ug/cu.m 
E-6 (1 in l,OOO,OOO) 6E-4 ug/cu.m 

II.C.2. DOSE-RESPONSE DATA FOR CARCINOGENICITY, INHALATION EXPOSURE 

Tumor Type -- lung, trachea, bronchus cancer deaths 
Test Animals -- human/white male 
Route -- inhalation, exposure in the workplace 
Reference -- Thun et al., 1985 

No. of Expected Observed No. 
Lung, Trachea and of Deaths 

Cumulative 24 hour/ Bronchus Cancers (lung, trachea, 
Exposure Median ug/cu.m Assuming No bronchus 

(mg/day/cu.m) Observation Equivalent Cadmium Effect cancers) 
________-----_--------------------------------------------------------------- 

less than or 
equal to 584 280 

585-2920 1210 

168 

-727 

3.77 

4.61 

2 

I 

greater than 
or equal to 
2921 4200 2522 2.50 I 

The 24-hour equivalent = median observation x lOE-3 x a/24 x l/365 x 240/365. 

II.C.3. ADDITIONAL COMMENTS (CARCIN~ENICITY, INHALATION EXPOSURE) 

The unit risk should not be used if the air concentration exceeds 6 
ug/cu.m, since above this concentration the unit risk may not be appropriate. 

-1I.C.4. DISCUSSION OF CONFIDENCE (CARCINOGENICITY, INHALATION EXPOSURE) 

The data were derived from a relatively large cohort. Effects of arsenic 
and smoking were accounted for in the quantitative analysis for cadmium 
effects. 

An inhalation unit risk for cadmium based on the Takenaka et al. (1993) 
analysis is 9.23-2 per (ug/cu.m). While this estimate is higher than that 
derived from human data [l.BE-3 per (ug/cu.m)] and thus more conservative, it 
was felt that the use of available human data was more reliable because of 
species variations in response and the type of exposure (cadmium salt vs. 
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.idmium fume and cadmium oxide). 

-- >= ___--_---____-------------------------------------------------------------- 

-1I.D. EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) 

II.D.l. EPA DOCUMENTATION - 

U.S. EPA. 1985. Updated Mutagenicity and Carcinogenicity Assessment of 
Cadmium: Addendum to the Health Assessment Document for Cadmium (May 1981, 

EPA 600/B-Bl-023). EPA 600/B-83-025F. 

II.D.2. - RHVIEW (CARCINOGHNICITY ASSESSMENT) 

The Addendum to the Cadmium Health Assessment has received both Agency 
and external review. 

Agency Work Group Review: 11/12/86 

Verification Date: 11/12/86 

II.D.3. U.S. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) 

A 
William E. Pepelko / ORD -- (202)260-5904 / FTS 260-5904 

David Bayliss / ORD -- (202)260-5726 / FIS 260-5726 

____________--______________ PROTECTION m FIRST AID _--______-----___--_----- 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

+* WEAR EYE PROTECTION TO PREVENT: 

** EXPOSED PERSONNEL SHOULD WASH: 
At the end of each work shift when there was a reasonable probability of contact with the contaminant. 

** WORK CLOTHING SHOULD BE CHANGED DAILY: 
If there is any possibility that the clothing may be contaminated. 
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l * THE FOLLOWING EQUIPMENT SHOULD BE MADE AVAILABLE: 
Eyewash. 

** REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (95-114) 
OS-IA (CADMIUM) 
50 ug/M3 or less: Half mask, air purifying respirator equipped with a 
HEPA filter. 
125 ug/M3 or less: A powered air purifying respirator (PAPR) with a 
loose-fitting hood or helmet equipped with a HEPA filter, or a supplied 
air respirator with a loose-fitting hood or helmet facepiece operated in 
the continuous flow mode. 
250 ug/M3 or less: A full facepiece air-purifying respirator equipped 
with a HEPA filter, or a powered air-purifying respiratorwith a 
tight-fitting half-mask equipped with a HEPA filter, or a supplied-air 
respirator with a tight-fitting half mask operated in the continuous flow 
mode. 
1250 ug/M3 or less: A powered air-purifying respirator with a tight 
fitting full facepiece equipped with a HEPA filter, or a supplied air 
respirator with a tight-fitting full facepiece operated in the continuous 
flow mode. 
5000 ug/M3 or less: A supplied air respirator with half-mask or full 
facepiece operated in the pressure demand or other positive pressure 
mode. 
Greater than 5000 ug/M3 or unknown concentration: A self-contained 
breathing apparatus with a full facepiece operated in the pressure demand 
or other positive pressure mode, or a supplied-air respirator with a full 
facepiece operated in the pressure demand or other positive pressure mode 
and equipped with an auxiliary escape type self-contained breathing 
apparatus operated in the pressure demand mode. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.:. 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. 

FIRST AID SOURCE: NIOSH 
EYE: irr immed 
SKIN: soap wash 
INHALATION: art resp 
INGESTION: water, vomit _ 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
In case of contact with material, immediately flush eyes with running 
water for at least 15 minutes. Wash skin with soap and water. Remove and 
isolate contaminated clothing and shoes at the site. 

_________---____-___--------- INITIAL INCIDENT RESPONSE _____________------_--- 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: ENVIRONMENTALLY HAZARDOUS SUBSTANCES, SOLID, N.O.S. (CADMIUM) 
DOT ID NUMBER: UN3077 
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iiG93 
*POTENTIAL HAZARDS* 

GUIDE 31 

*FIRE OR EXPLOSION 
-. =' le of these materials may burn, but none of them ignites readily. 

;erial may be transported hot. 
l HHALTH HAZARDS 
Contact may cause burns to skin and eyes. 
Inhalation of asbestos dust may have a damaging effect on the lungs. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 

l EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. 
Positive pressure self-contained breathing apparatus (SCBA) and 
structural firefighters' protective clothing will provide limited 
protection. CALL Emergency Response Telephone Number on Shipping Paper 
first. If Shipping Paper not available or no answer, CALL CBBMTREC AT 
l-800-424-9300. If water pollution occurs, notify the appropriate 
authorities. 
*FIRE 
Small Fires: Dry chemical, CO2, water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. 
*DO not scatter spilled material with high-pressure water streams. 
Dike fire control water for later disposal. 
*SPILL OR LEAK 
Stop leak if you can do it without risk. 
Avoid inhalation of asbestos dust. 
Small Dry Spills: With clean shovel place material into clean, dry container 
-4 cover loosely; move containers from spill area. 

11 Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
Cover powder spill with plastic sheet or tarp to minimize spreading. 
*FIRST AID 
In case of contact with material, immediately flush eyes with running 
water for at least 15 minutes. Wash skin with soap and water. Remove 
and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

-------------------------------~ IDENTIFIERS ___-_____---_______--------------- 

CHEMTOX RECORD 407 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: TRICHLOROETHYLENE 
SYNONYMS : TRICHLOROETHENE; ETHYLENE TRICHLORIDE; TRICLENE 
CAS: 79-01-6 RTECS: KX4550000 
FORMULA: C2HC13 MOL WT: 131 
WLN: GYGUlG 
CHEMICAL CLASS:FT 

See other identifiers listed below under Regulations. 

PHYSICAL DESCRIPTION: colorless watery liquid with a sweet, chloroform-like 
odor. may be dyed blue. 

BOILING POINT: 359.82 K 86.6 c 188 F 
MELTING POINT: 200.37 K -72.8 C -99.1 F 
FLASH POINT: Not available 
AUTO IGNITION: 683 K 409.8 C 769.8 F 
VAPOR PRESSURE: 58 MM 
UEL: 10.5 % 8 25 C 
LEL: 8%@25C 
IONIZATION POTENTIAL (eV): 9.47 
VAPOR DENSITY: 4.5 (air=l) 
EVAPORATION RATE: 6.39(n-BUTYL ACETATE=l) 
SPECIFIC GRAVITY: 1.46 20C 
DENSITY: 1.460 
WATER SOLUBILITY: 0.0001 % 
INCOMPATIBILITIES: strong caustics; when acidic reacts 

with aluminum; chemically active 
metals; barium, lithium, sodium, 
magnesium, titanium 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

None reported other than possible 
unburned vapors 

50 mm 
Chloroform-like; ethereal Source:CHRIS 
No data 

=d 

-4 

DOT hazard class: 6.1 POISON 
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jT guide: 74 
identification number: UN1710 
DOT shipping name: Trichloroethylene 

king group: III 
,.,abel(s) required: KEEP AWAY FROM FOOD 
Special provisions: N36,Tl 
Packaging exceptions: 173.153 
Non bulk packaging: 173.203 
Bulk packaging: 173.241 
Quantity limitations- 
Passenger air/rail: 60 L 
Cargo aircraft only: 220 L 
Vessel stowage: A 
Other stowage provisions:40 

STCC NUMBER:- 4941771 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER ACT Sect.311:No 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL): 0.005 mg/L (Ol/OS/SSl 
Maximum Contaminant Level Goals (MCLG): 0 mg/L (01/09/89) 

CLEAN AIR ACT: CAA '90 Listed 
EPA WASTE NUMBER: U228,D040 
CERCLA REF: Not listed 
RQ DESIGNATION: B 100 pounds (45.4 kg) CERCLA 
SARA TPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: Toxic. LD50 > 50 and c= 500 
mg/kg (oral rat). 
Acute toxicity: Irritant 
Acute toxicity: adverse effect to target organs. 
Chronic toxicity: adverse effect to target organ 
after long period of exposure. 
Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 
Chronic toxicity: carcinogen 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 1.0 percent 

UNITED STATED PCSTAL SERVICE MAILABILITY: 
Hazard class: ORM-A 
Mailability: Domestic service and air transportation; shipper's declaration required 
Max per parcel: 10 GAL;1 PT 

NFPA CODES: 
HEALTH HAZARD (BLUE): (2) Hazardous to health. Area may be entered with 

self-contained breathing apparatus. 
FLAMMABILITY (RED) : (1) This material must be preheated before ignition 

can occur. 

Page 2 



REACTIVITY (YELLOW): (0) Stable even under fire conditions. 
SPECIAL : Unspecified 

-------------- SUMMARY OF REGUIATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 1992-1993" 
ATSDR Toxicology Profile available (NTIS** PB/90/127523/AS) 
California Assembly Bill 1803 Well Monitoring Chemicals. 
California Assembly Bill 2588 Air Toxics "Hot Spots" Chemicals. 
California Assembly Bill 1807 Toxic Air Contaminants. 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Clean Air Act Section 111 List. 
Clean Air Act of November 15, 1990. List of pollutants1 
Clean Water Act Section 307 Priority Pollutants 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA Carcinogen Assessment Group List 
EPA List of VOC chemicals from 40 CFR 60.489 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
Massachusetts Substance List. 
New Jersey DEQlOO list for release reporting. 
New Jersey Right To Know Substance List. (December 1987) 
New Jersey Right to Know Substance,List. Listed as a carcinogen. 
New Jersey Right to Know Substance List. Listed as a mutagen. 
OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX to 40 CFR 264 
RCRA Hazardous Waste 
RCRA Toxicity Characteristics (TC) list dated March 29, 1990 
SARA Section 313 Toxic Chemicals List 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50968 (December 11, 1989) 
TRICHLOROETHYLENE (79-01-61 
Washington State Discarded Chemical Products List, November 17, 1989 
WiSCOnSin Air Toxics Control Regulation NR-445 (December 1988) 

______-__---_-__-------------- TOXICITY DATA ___----_--____-_____-------------- 

SHORT TERM TOXICITY: INHALATION: headache, sleepiness, nausea, vomiting, 
dizziness and coughing have been felt around 100 ppm. 
unconsciousness can result at 3,000 ppm. exposure to 
8,000 ppm can cause death. SKIN: can be absorbed 
through skin. may cause irritation, burning or 
redness. Eyes: may cause irritation, burning or 
watering. INGESTION: can cause drunkenness, vomiting, 
diarrhea or abdominal pain. unconsciousness, liver or 
kidney damage, vision distortion and death have been 
reported at large doses. (NYDH) 
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LONG TERM TOXICITY: contact with levels near 100 ppm can casue giddiness, 

TARGET ORGAN-S: 

SYMPTOMS : 

CONC IDLH: 

A+--- ;H REL: 
; 

ACGIH TLV: TLV = 50ppm(269 mg/M3) A5 
ACGIH STEL: STEL = 100 ppm(537 mg/M3)*A5 

OSHA PEL: Final Rule Limits: 
TWA = 50 ppm (270 mg/M3) 
STEL = 200 ppm(1080 mg/M3) 

MAK INFORMATION: 

CARCINOGEN?: 
REFERENCES: 

nervous exhaustion, increased sensitivity to alcohol 
including redness in the face (trichloroethylene 
blush), the ability to become addicted to the vapor, 
as well as effects of acute exposure listed above. 
higher levels can alter one's heart rate. repeated 
contact with hands can cause excessive dryness, 
cracking, burning, loss of sense of touch or temporary 1 
paralysis of fingers. most of these effects seem to 
go away after exposure has stopped. trichloroethylene 
is considered a cancer suspect agent because high 
levels cause liver cancer in mice. whether it causes 
cancer in humans is unknown.(NYDH) 

eyes, skin, nose, throat, resp. system, heart, liver, 
kidneys, CM. 

INHALATION:.symptoms range from irritation of the nose 
and throat to nausea, an attitude of irresponsibility, 
blurred vision, and finally disturbance of central 
nervous system resulting in cardiac failure. Chronic 
exposure may cause organic injury. INGESTION: symptoms 
similar to inhalation. SKIN: defatting action can 
cause dermatitis. EYES: slightly irritating sensation 
and lachrymation. Source: CHRIS 

1OOOppm 

Potential occupational carcinogen 25 ppm Time 
weighted averages for I-hour exposure 

50 mm 
270 mG/M3 
Substance with systemic effects, onset of effect less 
than or equal to 2 hrs: Peak = 5xMAK for 30 minutes, 2 
times per shift of 8 hours. 
There is no reason to fear a risk of damage to the 
developing embryo or fetus when MAK values are adhered 
to. 
A compound which is justifiably suspected of having 
carcinogenic potential. 

Y STATUS: See below 

ANIMAL SUSPECTED IARC*+ 20,545,79 

- 
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ANIMAL POSITIVE IARC" 11,263,76 
HUMAN INDEFINITE IARC'* 20,545,79 

CARCINOGEN LISTS: 
IARC: Not classified as to human 

carcinogenicity or probably not 
carcinogenic to humans. 

MAX: A compound which is 
justifiably suspected of having 
carcinogenic potential. 

NIOSH: Carcinogen defined by NIOSH 
with no further categorization. 

NTP: Not listed 
ACGIH: Not suspected as a Human 

Carcinogen on the basis of 
properly conducted epidemological 
sutdies in humans. 

OSHA: Not listed 

HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 
* orl-hmn LDLo:7 gm/kg ARTODN 35,295,76 

Orl-man TDLo:2143 mg/kg 34ZIAG -,602,69 
GASTROINTESTINAL 

Other changes 

ihl-hmn TCLo:6900 mg/m3/10M AHBAAM 116,131,36 
BEHAVIORAL 

Somnolence(genera1 depressed activity) 
BEHAVIORAL 

Hallucinations, distorted perceptions 

ihl-hmn TCLo:160 ppm/83M AIHAAP 23,167,62 
BEHAVIORAL 

Hallucinations, distorted perceptions 

ihl-hmn TDLo:812 mg/kg BMJOAE 2,689,45 
BEHAVIORAL 

Somnolence(genera1 depressed activity) 
GASTROINTESTINAL 

Other changes 
LIVER 

Jaundice,other or unclassified 

ihl-man TCLo:llO p#n/EH BJIMAG 28,293,71 
SENSE ORGANS 

We 
Other 

BEHAVIORAL 
Hallucinations, distorted perceptions 

LD50 value: orl-rat LD50:5650 mg/ kg 
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OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

- 
F orl-rat LD50:5650 mg/kg 

ihl-rat LCLo:8000 ppm/4H 
ipr-rat LD50:1282 mg/kg 
orl-mu6 LD50:2402 mg/kg 
ihl-mus LC50:8450 ppm/4H 
scu-mus LD50:16 gm/kg 
ivn-mu6 LD50:33900 ug/kg 
ipr-dog LDSO:1900 mg/kg 
scu-dog LDLo:lSO mg/kg 
ivn-dog LDLo:150 mg/kg 
orl-cat LDLo:5864 mg/kg 
ihl-cat LCLo:32500 mg/m3/2H 
orl-rbt LDLo:7330 mg/kg 
ihl-rbt LCLo:llOOO ppm 
skn-rbt LD50:>20 gm/kg 
scu-rbt LDLo:lEOO mg/kg 
ihl-gpg LCLo:37200 ppm/40M 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive toxicity (1992 RTECS) : 
This chemical is a mammalian reproductive toxin. 

-'-7RODUCTIVE TOXICITY DATA (1992 RTECS) 

Z=- orl-rat TDLo:2688 mg/kg (l-22D preg/21D post) TOXID9 
4,179,84 

EFFECTS ON NEWBORN 
Behavioral 

orl-rat TDLo:36 gm/kg (15D pre/l-2lD preg) TXCYAC 
32,229,84 

EFFECTS ON NEWBORN 
Weaning or lactation index(#alive at weaning per # 

alive at day 4) 

orl-rat TDLo:1140 mg/kg (14D pre-21D post) BRREAP 
488,403,89 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Central nervous system 

ihl-rat TCLo:1800 ppm/24H (l-20D preg) APTOD9 19,A22,80 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Other developmental abnormalities 

ihl-rat TCLo:lOO ppm/4H (6-22D preg) JPHYA7 276,24P,78 
EFFECTS ON FERTILITY 

Post-implantation mortality 
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EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

ihl-rat TCLorl800 ppm/CH (l-20D preg) TXCYAC 14,153,79 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Urogenital system 

ihl-rat TCLo:lOO ppm/lH (E-21D preg) BJANAD 54,337,82 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

ihl-mus TCLo:lOO ppm/7H (5D male) NTIS** PB82-185075 
PATERNAL EFFECTS 

Spermatogenisis 

California Prop 65: Carcinogen (04/01/88) 

____--_--__-__-__----------- PROTEmION J,ND FIRST AID ___---_--_-__--_---_----- 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

** WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

l * EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes wet. 

** REMOVE CLOTHING: 
Promptly remove non-impervious clothing that becomes wet. 

l * REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
NIOSH (TRICHLOROETHYL~) 
Greater at any detectable concentration. : Any self-contained breathing 
apparatus with full facepiece and operated in a pressure-demand or other 
positive pressure mode. / Any supplied-air respirator with a full 
facepiece and operated in pressure-demand or other positive pressure mode 
in combination with an auxiliary self-contained breathing apparatus 
operated in pressure-demand or other positive pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE: NIOSH 
EYE: irr immed 
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1N: soap wash promptly 
-NHALATION: art resp 
INGESTION: ipecac, vomit 

--dST AID SOURCE: CHRIS Manual 1991 
Do NOT administer adrenalin or epinephrine; get medical attention for all 
cases of overexposure. 
INHALATION': remove victim to fresh air; if necessary, apply artificial 
respiration and/or administer oxygen. 
INGESTION: have victim drink water and induce vomiting; repeat three 
times; then give 1. tablespoon epsom salts in water. 
EYES: flush thoroughly with water. 
SKIN: wash thoroughly with soap and warm water. 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
running water for at least I5 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. Use first 
aid treatment according to the nature of the injury. 

______________---___-----~--- INITIAL INCIDENT RESPONSE _______________________ 

FIRE EXTINGUISHMENT: Water fog. CHRIS91 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
--I. SHIPPING NAME: Trichloroethylene 

ID NUMBER: UN1710 
- <' 

GUIDE 74 ERG93 
*POTENTIAL HAZARDS* 

*HEALTH HAZARDS 
Vapors may cause dizziness or suffocation. 
Exposure in an enclosed area may be very harmful. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 
*FIRE OR EXPLOSION 
Some of these materials may burn, but none of them ignites readily 
Most vapors heavier than air. 
*Air/vapor mixtures may explode when ignited. 
Container may explode in heat of fire. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. Stay 
upwind, out of low areas, and ventilate closed spaces before entering. 
Positive pressure self-contained breathing apparatus (SCBA) and 
structural firefighters' protective clothing will provide limited 
protection. *Isolate for I/2 mile in all directions if tank, rail car 
or tank truck is involved in fire. Remove and isolate contaminated 
clothing at the site. CALL Emergency Response Telephone Number on 
Shipping Paper first. If Shipping Paper not available or no answer, 
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CALL CHEMTREC AT l-800-424-9300. If water pollution occurs, notify the 
appropriate authorities. 
*FIRE 
Small Fires: Dry chemical or C02. 
Large Fires: Water spray, fog or regular foam. 
Apply cooling water to sides of containers that are exposed to flames 
until well after fire is out. Stay away from ends of tanks. 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard area. 
Stop leak if you can do it without risk. 
Small Liquid Spills: Take up with sand, earth or other noncombustible 
absorbent material. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush eyes 
with running water for at least 15 minutes. Wash skin with soap and 
water. Remove and isolate contaminated clothing and shoes at the site. 
Use first aid treatment according to the nature of the injury. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHRMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

CHEMTOX RECORD 5249 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: ETHYLENE, TETRACHLORO- 
SYNONYMS : ANKILOSTIN; ANTISOL 1; CARBON BICHLORIDE; CARBON 

DICHLORIDE; CZTEROCHLOROETYLEN (polish); DIDAKENE; 
DOW-PER; ENT 1,860; ETHENE, TETRACHLORO-; ETHYLENE 
TETRACHLORIDE; FEDAL-UN; NCI-C04580; NEMA; PER; PERAWIN; 
PERC; PERCHLOORETHYLEEN, PER (Dutch); PERCHLOR; 
PERCHLORAETHYLEN, PER (German); PERCHLORETHYLENE; 
PERCHLORETHYLENE, PER (French); PERCHLOROETHYLENE; 
PERCLENE; PERCLOROETILENE (Italian); PERCOSOLVE; PERK; 
PERKLONE; PERSEC; TETLEN; TETRACAP; TETRACHLCGRETHEEN 
(Dutch); TETRACHLORAETHEN (Genna~~) ; TETRACHLORETHYLENE; 
TETRACHLOROETHENE; TETRACHLOROETHYLENE; 
1,1,2,2,-TETRACHLOROETHYLENE; TETRACHLOROETHYLENE (DOT); 
TETRACLOROETENE (Italian); TETRALENO; TETRALEX; TETRAVEC; 
TETROGUER; TETROPIL 

CAS: 127-18-4 RTECS: KX3850000 
FORMULA: C2C14 MOL WT: 165.82 
WLN: GYGUYGG 
CHEMICAL CLASS:FT 

See other identifiers listed below under Regulations. 

_______-_---__---------- ______ PROPERTIES __-_____________-__-_______________ 

PHYSICAL DESCRIPTION: colorless liquid, chloroform-like odor. 
BOILING POINT: 
MELTING POINT: 
FLASH POINT: 
AUTO IGNITION: 
VAPOR PRESSURE: 
UEL: 
LEL: 
IONIZATION POTENTIAL (eV) 
VAPOR DENSITY: 
EVAPORATION RATE: 
SPECIFIC GRAVITY: 
DENSITY: 
WATER SOLUBILITY: 

394.2 K 121 c 
254.26 K -18.9 C 

Not available 
Not available 

15.8MM @ 22C 

249.8 F 
-2.1 F 

9.32 
No data 
2.59(n-BDTYL ACETATE=11 
1.625 @20/4C 
1.6311 8 15/4C 
0.02 % IN H20; MISCIBLE WITH MOST 
ORGANIC SOLVENTS AND OILS 
strong oxidizers, chemically active 
metals, such as barium, lithium, 
beryllium, sodium 

INCOMPATIBILITIES: 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
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NEUTRALIZING AGENTS: NO data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 
ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

HCL AND PHOSGENE\CORROSIVE 

5 PPm 
mildly sweet Source:CHRIS 
No data 

DOT hazard class: 
DOT guide: 
Identification number: 
DOT shipping name: 
Packing group: 
Label(s) required: 
Special provisions: 
Packaging exceptions: 
Non bulk packaging: 
Bulk packaging: 
Quantity limitations- 
Passenger air/rail: 
Cargo aircraft only: 
Vessel stowage: 

--- --_---_ REGULATIONS ____--__-----_--_-________________ 

6.1 POISON 
74 
UN1897 
Tetrachloroethylene 
III 
KEEP AWAY FROM FOOD 
N36,Tl 
173.153 
173.203 
173.241 

60 L 
220 L 
A 

Other stowage provisions:40 

STCC NUMBER: 4940355 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER ACT Sect.311:No 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL): 0.005 mg/L (07/30/92) 
Maximum Contaminant Level Goals (MCLG): 0 mg/L (O-!/30/92) 

CLEAN AIR ACT: CAA '90 Listed 
EPA WASTE NUMBER: U210,D039 
CERCLA REF: Y 
RQ DESIGNATION: B 100 pounds (45.4 kg) CERCLA 
SARA TPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: Irritant 
Acute toxicity: adverse effect to target organs. 
Chronic toxicity: carcinogen 
Chronic toxicity: adverse effect to target organ 
after long period of exposure. 
Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 0.1 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
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:zard class: ORM-A 
dailability: Domestic service and air transportation; shipper's declaration required 

Max per parcel: 10 GAL; 1 PT 

lvrPA CODES: 
HEALTH HAZARD (BLUE): (2) Hazardous to health. Area may be entered with 

self-contained breathing apparatus. 
FLAMMABILITY (RED) : (0) This material does not readily burn. 
REACTIVITY (YELLOW): (0) Stable even under fire conditions. 
SPECIAL : Unspecified 

______-__-___- SDMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 1992-1993" 
California Assembly Bill 1803 Well Monitoring Chemicals. 
California Assembly Bill 2588 Air Toxics "Hot Spots" Chemicals. 
California Assembly Bill 1807 Toxic Air Contaminants. 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Clean Air Act Section 111 List. 
Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 307 Priority Pollutants 
DOT Hazardous Materials Table. 49 CFR 172.101 
DOT'Marine Pollutant. Proposed list. 57 FR 3854, Jan 31, 1992 
EPA Carcinogen Assessment Group List 
EPA List of VOC chemicals from 40 CFR 60.489 
EPA TSCA 8(d) Health and Safety Data Rule - effective date 06/01/87 
EPA TSCA Chemical Inventory List 1986 
_ . TSCA Chemical Inventory List 1989 

Pk. TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
ETHYLENE, TETRACHLORO- [127-18-41 
Massachusetts Substance List. 
New Jersey DEQlOO list for release reporting. 

New Jersey Right To Know Substance List. (December 1987) 
New Jersey Right to Know Substance List. Listed as a carcinogen. 
OSHA Air Contaminant (Table Z-1-A). 54 FR 4332, Jan. 19, 1989 and revised. 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX to 40 CFR 264 
RCRA Hazardous Waste 
RCRA Toxicity Characteristics (TC) list dated March 29, 1990 
SARA Section 313 Toxic Chemicals List 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50968 (December 11, 1989) 
Washington State Discarded Chemical Products List, November 17, 1989 
Wisconsin Air Toxics Control Regulation NR-445 (December 1988) 

_________-___-________________ &CITY DATA _-____--_______--_________________ 

SHORT TERM TOXICITY: INHALATION: exposures of 200 ppm for 1 hour can cause 
irritation of the nose, mouth and throat, dizziness, 
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headaches and lightheadedness; exposures of 1,000 ppm 
for 30 minutes can cause difficult breathing, 
weakness, loss‘of muscle control, irritability, 
tremors, convulsions, paralysis, coma, heart 
irregularities and death. SKIN: can cause dry, scaly 
skin, a mild to moderate burning sensation, redness 
and inflammation. Eyes: can cause burning and 
irritation. INGESTION: can cause nausea, vomiting, 
diarrhea, bloody stool, a reddening of face and neck, 
weakness and loss of muscle control.(NYDHl 

LONG TERM TOXICITY: exposures over 200 ppm during weeks or months can 
cause irritation of the respiratory tract, nausea, 
headache, sleeplessness, abdominal pains, 
constipation, dizziness, increased perspiration, 
fatigue, skin infection, kidney and liver damage, 
fluid in the lungs and coma. most of these effects 
will disappear after exposure is stopped. 
tetrachloroethylene at high levels has caused cancer 
and birth defects in mice. whether it causes cancer 
in humans is unknown. (NYDH) 

TARGET ORGANS: 

SYMPTOMS: 

CONC IDLH: 

NIOSH REL: 

ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

skin, mucous membrane, eyes, CNS, gastrointestinal 
tract. liver, kidneys. 

Vapor can affect central nervous system and cause 
anesthesia. Liquid may irritate skin after prolonged 
contact. May irritate eyes but causes no injury. 
Source: CHRIS 

ISOppm 

Potential occupational carcinogen --MINIMIZE EXPOSURE 
(Limit of guantitation 0.4 ppm) 

TLV = 25ppm(170 mg/M3) A3 
STEL = 100 ppm(685 mg/M3)>A3 

Transitional Limits: 
PEL 7 100 PPM; CEILING = 200 PPM; MAXIMUM PEAK ABOVE CEILING FOR 5 MINUTES IN ANY 2 HOURS = 300 
Final Rule Limits: 
TWA = 25 ppm (170 mg/M3) 

MAK INFORMATION: 50 pm 
345 mG/M3 
Substance with systemic effects, onset of effect less 
than or equal to 2 hrs: Peak = 2xMAK for 30 minutes, 4 
times per shift of 8 hours. 
There is no reason to fear a risk of damage to the 
developing embryo or fetus when MAR values are adhered 
to. 
A compound which is justifiably suspected of having 
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carcinogenic potential. 

CARCINOGEN?: Y STATUS: See below 

~.+=ZCINOGBN LISTS: 
IARC: Carcinogen defined by IARC 

to be possibly carcinogenic to 
humans, but having (usually) no 
human evidence. 

MAR: A compound which is 
justifiably suspected of having 
carcinogenic potential. 

NIOSH: Carcinogen defined by NIOSH 
with no further categorization. 

NTP: Carcinogen defined by NTP as 
reasonably anticipated to be 
carcinogenic, with limited 
evidence in humans or sufficient 
evidence in experimental animals. 

ACGIH: Animal carcinogen. The 
chemical is carcinogenic in 
experimental animals at a 
relatively high dose, by routes or 

administration, at sites, or 
histological types, or by 
mechanisms that are not considered 
relevant to worker exposure. 

OSBA: Not listed 

rN TOXICITY DATA: (Source: NIOSH RTECS) 
ihl-hmn TCLo:96 ppm/7H NTIS** PB257-185 

PERIPHERAL NERVE ANLl SENSATION 
Local anesthetic 

SENSE ORGANS 

Eye 
Conjunctive irritation 

BEHAVIORAL 
Hallucinations, distorted perceptions 

orl-chd TDLo:545 mg/kg JTCTDW 23,103,85 
BEHAVIORAL 

Coma 

LD50 value: orl-rat LD50:2629 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LDSO 2629 mg/kg 
ihl-rat LC50 34200 mg/m3/SH 
ipr-rat LD50 4678 mg/kg 
orl-mus LD50 9100 mg/kg 
ihl-mus LC50 5200 ppm/lH 
scu-mus LDSO 65 cm/kg 
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orl-dog LDLo:I qm/kg 
ipr-dog LD50:2100 mg/kg 
ivn-dog LDLo:85 mg/kg 
orl-cat LDLo:4 qm/kg 
orl-rbt LDLo:5 qm/kg 
scu-rbt LDL0:2200 mq/kq 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

skn-rbt 810 mg/24H SEV 
eye-rbt 162 mq MLD 

Reproductive toxicity (1992 RTECS) : 
This chemical is a mammalian reproductive toxin. 

REPRODUCTI& TOXICITY DATA (1992 RTECS) 
ihl-rat TCLo:lOOO ppd24H (14D pre/l-22D preg) APTODS 

19,A21,80 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

ihl-rat TCLo:lOOO ppm/24H (l-22D preg) APTOD9 19,A21,80 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 

ihl-rat TCLo:900 ppm/7H (7-13D preq) TJADAB 19,411,79 
EFFECTS ON NEWBORN 

Live birth index(# fetuses per liter) 
EFFECTS ON NEWBORN 

EFFECTS ON NEWBORN 
Behavioral 

ihl-rat TCLo:300 ppm/'lH (6-15~ preg) TXAPA9 32,84,75 
EFFECTS ON FERTILITY 

Post-implantation mortality 

ihl-mus TCLo:300 ppm/'lH (6-15D preq) TXAPA9 32,84,75 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.q.,stunted fetus) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Homeostatis 

California Prop 65: Carcinogen (04/oi/aa) 
No significant risk'level 14. uqD (01/01/94) 

-_______________---_--------- EpA's IRIS DATA SuMMARy _________________________ 

Tetrachloroethylene; CASRN 127-18-4 (04/01/92) 

II. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE - 

Substance Name -- Tetrachloroethylene 
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x.t-7 -- 127-18-4 

s-4. 
s substance/agent has been evaluated by the U.S. EPA for evidence of 

,.dman carcinogenic potential. This does not imply that this agent is 
necessarily a carcinogen. The evaluation for this chemical is under 
review by an inter-office Agency work group. A risk assessment summary 
will be included on IRIS when the review has been completed. 

_____-________-------------- PROTECTION JQJ’D FIRST AI,, ------------------------- 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 

NIOSH POCKET GUIDE TO CHEMICAL. HAZARDS: 

l * WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

** EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes contaminated. 

_r- I <EMOVE CLOTHING: 
Promptly remove non-impervious clothing that becomes contaminated. 

l * REFERENCE: NIOSH 

FIRST AID SOURCE: NIOSH 
EYE: irr immed 
SKIN: soap wash promptly 
INHALATION: art resp _ 
INGESTION: ipecac, vomit 

FIRST AID SOURCE: CHRIS Manual 1991 
INHALATION: if illness occurs, remove patient to fresh air, keep him warm 
and quiet, and get medical attention. 
INGESTION: induce vomiting only on physician's recommendation. 
EYES AND 
SKIN: flush with plenty of water and get medical attention if irritation 
or injury occurs. 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
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oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. Use first 
aid treatment according to the nature of the injury. 

_______________-------------- INITIAL INCIDENT RESPONSE ----------------------- 

us Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Tetrachloroethylene 
DOT ID NUMBER: ml897 

GUIDE 74 ERG93 
*POTENTIAL HAZARDS' 

*HEALTHHAZARDS 
Vapors may cause dizziness or suffocation. 
Exposure in an enclosed area may be very harmful. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 
*FIRE OR EXPLOSION 
Some of these materials may burn, but none of them ignites readily. 
Most vapors heavier than air. 
*Air/vapor mixtures may explode when ignited. 
Container may explode in heat of fire. 

*EMERGENCY ACTION' 
Keep unnecessary people away; isolate hazard area and deny entry. Stay 
upwind, out of low areas, and ventilate closed spaces before entering. 
Positive pressure self-contained breathing apparatus (SCBA) and 
structural firefighters' protective clothing will provide limited 
protection. *Isolate for I/Z mile in all directions if tank, rail car 
or tank truck is involved in fire. Remove and isolate contaminated 
clothing at the site. CALL Emergency Response Telephone Number on 
Shipping Paper first. If Shipping Paper not available or no answer, 
CALL CHEMTREC AT l-800-424-9300. If water pollution occurs, notify the 
appropriate authorities. 
*FIRE 
Small Fires: Dry chemical or C02. 
Large Fires: Water spray, fog or regular foam. 
Apply cooling water to sides of containers that are exposed to flames 
until well after fire is out. Stay away from ends of tanks. 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard area. 
Stop leak if you can do it without risk. 
Small Liquid Spills: Take up with sand, earth or other noncombustible 
absorbent material. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush eyes 
with running water for at least IS minutes. Wash skin with soap and 
water. Remove and isolate contaminated clothing and shoes at the site. 
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;e first aid treatment according to the nature of the injury. 

y-- 
--3CLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 

- 



CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

_____________------------------~ IDENTIFIERS -_______-------------------------- 

CHEMTOX RECORD 59 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: BENZENE 
SYNONYMS : BENZOL; CYCLOHEXATRIENE; PHENYL HYDRIDE; PHENE; COAL 

NAPHTHA; PYROBENZOL 
CASE 71-43-2 RTECS: cY1400000 
F0P.MUI.A: C6H6 MOL W-f: 78.11 
WLN: RH 
CHEMICAL CLASS:Aromatic hydrocarbon 

See other identifiers listed below under Regulations. 

________--_--_-__--_------------ PROPERTIES ______-_-_--_--_____--------------- 

PHYSICAL DESCRIPTION: colorless to pale yellow watery liquid with a 

BOILING POINT: 
MELTING POINT: 
FLASH POINT: 
AUTO IGNITION: 
CRITICAL TEMP: 
CRITICAL PRESS: 
HEAT OF VAP: 
HEAT OF COMB: 
VAPOR PRESSURE: 
UEL: 
LEL: 
IONIZATION POTENTIAL 
VAPOR DENSITY: 
EVAPORATION RATE: 
SPECIFIC GRAVITY: 
DENSITY: 
WATER SOLUBILITY: 
INCOMPATIBILITIES: 

gasoline-like odor 
353.15 K 80 c 176 F 
278.71 K 5.5 c 42 F 

262 K -11.15 c 11.9 F 
864.8 K 591.6 C 1097 F 
562.1 K 288.95 c 552.11 F 

4.89 kN/M2 48.2 atm 708 psia 
169 Btu/lb 93.85 Cal/g 3.927x ES J/kg 

-17460 Btu/lb -9707 Cal/g -406x ES J/kg 
75 mm @ 20 C 
7.1 % 
1.3 % 

(eV): 9.25 
2.77 (air=11 
3.50(n-BDTYL ACETATE=11 
0.86-0.88 20 c 
0.8794 @ 20 c 
0.06% 
strong ox,chlor ine,bromine w ith iron 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: OXIDIZING MATERIALS(Br2, F2, CL2, Cr03, 

NaC104, 02, 031, PERCHLORATES (AlC13 
+NaC104), (H2S04 & PERMANGANATES), 
K202, (AgClo4 & ACETIC ACID), Na202 
Source: SAX 

STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: VAPOR IS HEAVIER THAN AIR AND MAY 
TRAVEL CONSIDERABLE DISTANCE TO SOURCE 
OF IGNITION AND FLASH BACK. 
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:3R DETECTED AT (ppm): 4.68 ppm 
JOR DESCRIPTION: odor; characteristic odor Source:CHRIS 
100 % ODOR DETECTION: No data 

_--- < 
________---____-----________; REGULATIONS --_-_--_____-_-____--------------- 

DOT hazard class: 3 FLAMMABLE LIQUID 
DOT guide: 27 
Identification number: UN1114 
DOT shipping name: Benzene 
Packing group: II 
Label(s) required: FLAMMABLE LIQUID 
Special provisions: T8 
Packaging exceptions: 173.150 
Non bulk packaging: 173.202 
Bulk packaging: 173.242 
Quantity limitations- 
Passenger air/rail.: 5L 
Cargo aircraft only: 60 L 
Vessel stowage: B 
Other stowage provisions:40 

STCC NUMBER: 4908110 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER ACT Sect.311:Yes 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL): 0.005 mg/L (01/09/89) 
Maximum Contaminant Level Goals (MCLG) : 0 mg/L (01/09/89) 

N AIR ACT: ---h CAA '90 Listed and CAA '77 Sect 109 
EPA WASTE NUMBER: U019,D018,DOOl 
CERCLA REF: Y 
RQ DESIGNATION: A 10 pounds (4.54 kg) CERCLA 
SARATPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: Irritant 
Acute toxicity: adverse effect to target 
Chronic toxicity: carcinogen 

-Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 
Fire hazard: flammable. 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 0.1 percent 

organs. 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: Not given 
Mailability: Nonmailable 
Max per parcel: 0 

NFPA CODES: 
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HEALTH HAZARD (BLUE) : (2) Hazardous to health. Area may be entered with 
self-contained breathing apparatus. 

FLAMMABILITY (RED) : (3) This material can be ignited under almost all 
temperature conditions. 

REACTIVITY (YELLOW) : (0) Stable even under fire conditions. 
SPECIAL : Unspecified 

-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 1992-1993" 
ATSDR Toxicology Profile available (NTIS** PB/89/209464/AS) 
BENZENE (71-43-21 
California OSHA Carcinogens List. 
California Assembly Bill 1803 Well Monitoring Chemicals'. 
California Assembly Bill 2588 Air Toxics "Hot Spots" Chemicals. 
California Assembly Bill 1807 Toxic Air Contaminants. 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Clean Air Act Section 111 List. 
Clean Air Act Section 112 Hazardous Air Pollutants List. 
Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 307 Priority Pollutants 
Clean Water Act Section 311 Hazardous Chemicals List. 
DOT Hazardous Materials Table. 49 CFR 172.101 
DOT Marine Pollutant. Proposed list. 57 FR 3854, Jan 31, 1992 
EPA Carcinogen Assessment Group List 
EPA List of VOC chemicals from 40 CFR 60.489 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
Massachusetts Substance List. 
National Toxicology Program (NTP) list of human carcinogens 
New Jersey Right To Know Substance List. (December 1987) 
New Jersey Right to Know Substance List. Listed as a carcinogen. 
New Jersey Right to Know Substance List. Listed as a mutagen. 
OSHA Air Contaminant (Table 2-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
OSHA Process Safety Rule chemical with a TQ. Effective May 26, 1992 
OSHA Specifically regulated substance. See 29 CFR 1910.1028 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX to 40 CFR 264 
RCRA Hazardous Waste 
RCRA Toxicity Characteristics (TC) list dated March 29, 1990 
SARA Section 313 Toxic Chemicals List 
Superfund/CERCLA RQ list. Table 302.4 in'54 FR 50968 (December 11, 1989) 
Suspected carcinogen (ACGXH). "Threshold Limit Values for 1992-1993' 
Washington State Discarded Chemical Products List, November 17, 1989 
WiSCOnSin Air Toxics Control Regulation NR-445 (December 1988) 
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.ir3RT TERM TOXICITY: INHALATION: benzene may produce both neme and blood 
effects. irritation of the nose, throat and lungs may 
occur (3,000 ppm may be tolerated for only 30 to 60 
minutes). lung congestion may occur. nerve effects 
may include an exaggerated feeling of well-being, 
excitement, headache, dizziness and slurred speech. 
at high levels, slowed breathing and death may result. 
death has occurred at 20,000 ppm for 5 to 10 minutes, 
or 7,500 ppm for 30 minutes. SKIN: irritation may 
occur, with redness and blistering if not promptly 
removed. benzene is poorly absorbed. whole body 
exposure for 30 minutes has been reported with no 
health effects. Eyes: may cause severe irritation. 
INGESTION: may cause irritation of mouth, throat and 
stomach. symptoms are similar to those listed under 
inhalation. one tablespoon may cause collapse, 
bronchitis, pneumonia and death.(NYDH) 

LONG TERM TOXICITY: may cause loss of appetite, nausea, weight loss, 
fatigue, muscle weakness, headache, dizziness, 
nervousness and irritability. mild anemia has been 
reported from exposures of 25 ppm for several years 
and 100 ppm for 3 months. at levels between 100 and 
200 ppm for periods of 6 months, or more, severe 
irreversible blood changes and damage to liver and 
heart may occur. temporary partial paralysis has been 
reported. (NYDH) 

"'PGET ORGANS: 

- - 
SYMPTOMS: 

CONC IDLH: 

NIOSH REL: 

ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

MAK INFORMATION: 

blood, CNS, skin, bone marrow, eyes, resp sys 

Dizziness, excitation, pallor, followed by flushing, 
weakness, headache, breathlessness, chest 
constriction. Coma and possible death. Source: CHRIS 

500ppm 

Potential occupational carcinogen 0.1 ppm Time 
weighted averages for B-hour exposure 0.32 mg/M3 Time 
weighted averages for B-hour exposure 1 ppm Ceiling 
exposures which shall at no time be exceeded 3.2 mg/M3 
Ceiling exposures which shall at no time be exceeded 

TLV = 1Oppm Suspected human carcinogen (A21 
Suspected human carcinogen (A2) 

Final Rule Limits: 
TWA = 1 ppm 
STEL = 5 ppm 
CONSULT 29CFR 1910.1028 

Danger of cutaneous absorption 
Carcinogenic working material without MAK 
Capable of inducing malignant tumors as shown by 
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experience with humans. 

CARCINOGEN? : 
REFERENCES: 

Y STATUS: See below 

HUMAN SUSPECTED IARC" 7,203,74 
HUMAN SUSPECTED IARC*' 28,151,82 
ANIMAL SUSPECTED IARC** 28,151,82 
ANIMAL SUSPECTED IARC** 29,93,82 
HUMAN POSITIVE IARC** 29,93,82 
ANIMAL INDEFINITE IARC** 7,203,74 

CARCINOGEN LISTS: 
IARC: Carcinogen as defined by 

IARC as carcinogenic to humans, 
with sufficient epidemiological 
evidence. 

MAK: Capable of inducing malignant 
tumors as shown by experience in 
humans. 

NIOSH: Carcinogen defined by NIOSH 
with no further categorization. 

NTP: Carcinogen defined by NTP as 
known to be carcinogenic, with 
evidence from human studies. 

ACGIH: Carcinogen defined by ACGIH 
TLV Committee as a confirmed human 
carcinogen, recognized to have 
carcinogenic or cocarcinogenic 
potential. 

OSHA: Cancer hazard 

HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 
* ihl-hmn LCLo:2 pph/SM TABIA2 3,231,33 

l orl-man LDLo:50 mg/kg YAKUD5 22,883,80 

* ihl-hmn LCLo:2000 ppm/SM YAKUDS 22,883,80 

ihl-man TCLo:150 ppm/lY-I BLU'I'A9 28,293,74 
BLOOD 

Other changes 
NUTRITIONAL AND GROSS METABOLIC 

Changes in: 
Body temperature increase 

ihl-hmn TCLo:lOO ppm INMEAF 17,199,48 
BEHAVIORAL 

Somnolence(genera1 depressed activity) 
GASTROINTESTINAL 

Nausea or vomiting 
SKIN AND APPENDAGES 

Skin - after systemic exposure 
Dermatitis,other 
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ihl-hmn LCLo:65 mg/m3/5Y ARGEAR 44,145,74 
BLOOD 

Other changes 

LD50 value: orl-rat LD50:930 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:930 mg/kg 
ihl-rat LC5O:lOOOO ppm/'lH 
ipr-rat LDSO:2890 ug/kg 
orl-mus LD50:4700 mg/kg 
ihl-mus LCSO:PP80 ppm 
ipr-mus LD50:340 mg/kg 
orl-dog LDLo:2 gm/kg 
ihl-dog LCLo:146000 mg/m3 
ihl-cat LCLo:l70000 mg/m3 
ihl-rbt LCLo:45000 ppm/30M 
skn-rbt LDSO:s9400 mg/kg 
ivn-rbt LDLo:88 mg/kg 
skn-gpg LD50:>9400 mg/kg 
ipr-gpg LDLo:527 mg/kg 
scu-frg LDLo:1400 mg/kg 
ihl-mam LCLo:20000 ppm/SM 
ipr-mam LDLo:lSOO mg/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive toxicity (1992 RTECS) : 
This chemical is a mammalian reproductive toxin. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
ihl-rat TCLo:670 mg/m3/24H (15D pre/l-22D preg) HYSAAV 

33(1-3),327,68 
,EFFECTS ON FERTILITY 

Female fertility index 

ihl-rat TCLo:56600 ug/m3/24H (l-22D preg) HYSAAV 
33(7-9),112,68 

EFFECTS ON NEWBORN 

ihl-rat TCLo:50 ppm/24H (7-14D preg) JHEMA2 24,363,80 
EFFECTS ON EMBRYO OR FETUS 

Extra embryonic features(e.g.,placenta,umbilical 
cord) 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

ihl-rat TCLo:lSO ppm/24H (7-14D preg) JHEMAZ 24,363,80 
EFFECTS ON FERTILITY 
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Post-implantation mortality 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

orl-mus TDLo:9 gm/kg (6-15D preg) TJADAB 19,41A,79 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 

orl-mus TDLo:12 gm/kg (6-15D preg) TJADAB 19,41A,79 
EFFECTS ON FERTILITY 

Post-implantation mortality 

orl-mus TDLo:6500 mg/kg (S-12D preg) TCMUDI 6,361,86 
EFFECTS ON NEWBORN 

Growth statistics(e.g.,reduced weight gain) 

ihl-mus TCLo:500 ppm/7H (6-15D preg) AIHAAP 48,993,79 
EFFECTS ON EMBRYO OR FETUS 

FetotoxiCity(except death,e.g.,stunted fetus) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

ihl-mus TCLo:SOO mg/m3/12H (6-15D preg) ATSDDG 8,425,85 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g..stunted fetus) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

ihl-mus TCLo:5 ppm (6-15D preg) TXCYAC 42,171,86 
EFFECTS ON EMBRYO OR FETUS 

Cytological changestincluding somatic cell genetic 
material) 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Blood and lymphatic systems(including spleen and 

marrow) 

ihl-mus TCLo:20 ppm/CH (6-15D preg) FAATDF 10,224,88 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Blood and lymphatic systems(including spleen and 
marrow) 

ipr-mus TDLo:S mg/kg (1D male) TPXVAL 15,30,79 
EFFECTS ON FERTILITY 

Pre-implantation mortility 
EFFECTS ON EMBRYO OR FETUS 

Fetal death 

ipr-mus TDLo:219 mg/kg (14D preg) EMMUEG 18,1,91 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Blood and lymphatic systems(including spleen and 
marrow) 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Hapatobilinary system 

Page 7 



- 

A 

scu-mus TDLo:llOO mg/kg (12D preg) TOXID9 1,125,81 
EFFECTS ON EMBRYO OR FETUS 

Other effects on.embryo or fetus 

scu-mus TDLo:7030 mg/kg (12-13D preg) SEIJBO 15,47,75 
EFFECTS ON EMBRYO OR FETUS 

Extra embryonic features(e.g.,placenta,umbilical 
'cord) 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

ivn-mus TDLo:13200 ug/kg (13-16D preg) ICHUDN 
4(6),24,82 

EFFECTS ON EMBRYO OR FETUS 
cytological changesfincluding somatic cell genetic 

material) 

par-mus TDLo:4 gm/kg (12D preg) NEZAAQ 25,438,70 
EFFECTS ON NEWBORN 

Weaning or lactation index(#alive at weaning per # 
alive at day 4) 

ihl-rbt TCLo:l gm/m3/24H (7-20D preg) ATSUDG 8,425,85 
EFFECTS ON FERTILITY 

Post-implantation mortality 
EFFECTS ON FERTILITY 

Abortion 
EFFECTS ON EMBRYO OR FETUS 

Fetal death 

California Prop 65: Carcinogen (02/27/87) 
No significant risk level 7. ugD (01/01/94) 

________-_-_-___-------- _____ EPA’s IRIS DATA SUMMARY ____________--______----- 

Benzene; CASRN 71-43-2 (04/01/92) 

II. - CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name '-- Benzene 
CASRN -- 71-43-2 
Last Revised -- 04/01/92 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 

rh .- Page 8 



The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or-1 in l,OOO,OOO. Background Document 2 
(Service Code 5) provides detail s on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

1I.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINCGENICITY - 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION - 

Classification -- A; human carcinogen 

Basis -- Several studies of increased incidence of nonlymphocytic leukemia 
from occupational exposure, increased incidence of neoplasia in rats and mice 
exposed by inhalation and gavage, and some supporting data form the basis for 
this classification. 

II.A.2. HUMAN CARCINOGENICITY DATA - 

Aksoy et al. (1974) reported effects of benzene exposure among 28,500 
Turkish workers employed in the shoe industry. Mean duration of employment 
was 9.7 years (l-15 year range) and mean age was 34.2 years. Peak exposure 
was reported to be 210-650 ppm. Twenty-six cases of leukemia and a total of 
34 leukemias or preleukemias were observed, corresponding to an incidence of 
13/100,000 (by comparison to 6/100,000 for the general population). A follow- 
up paper (Aksoy, 1980) reported eight additional cases of leukemia as well as 
evidence suggestive of increases in other malignancies. 

In a retrospective cohort mortality study Infante et al. (1977a,b) 
examined leukemogenic effects of benzene exposure in 748 white males exposed 
while employed in the manufacturing of rubber products. Exposure occurred 
from 1940-1949, and vital statistics were obtained through 1975. A. 
statistically significant increase (p less than or equal to 0.002) of 
leukemias was found by comparison to the general U.S. population. There was 
no evidence of solvent exposure other than benzene. Air concentrations were 
generally found to be below the recommended limits in effect during the study 
period. 

In a subsequent retrospective cohort mortality study Rinsky et al. (1981) 
observed seven deaths from leukemia among 748 workers exposed to benzene and 
followed for at least 24 years (17,020 person-years). This increased 
incidence was statistically significant; standard mortality ratio (SMR) was 
560. For the five leukemia deaths that occurred among workers with more than 
5 years exposure, the SMR was 2100. Exposures (which ranged from lo-100 ppm 
B-hour TWA) were described as less than the recommended standards for the time 
period of 1941-1969. 
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In an updated version of the Rinsky et al. (1981) study, the authors 
rollowed the same cohort to 12/31/81 (Rinsky et al., 1987). An in his earlier 
study, cumulative exposure was derived from historic air-sampling data or 

/e--. erpolated estimates based on exisitng data. Standardized mortality rates 
LYnged from 109 at cumulative benzene exposures under 40 ppm-years and 
increased montonically to 6637 (6 cases) at 400 ppm-years or more. The 
authors found significantly elevated risks of leukemia at cumulative exposures 
less than the equivalent current standard for occupational exposure which is 
10 ppm over a 40-year working lifetime. 

Ott et al. (1978) observed three deaths from leukemia among 594 workers 
followed for at least 23 years in a retrospective cohort mortality study, but 
the increase was not statistically significant. Exposures ranged from c2 to 
~25 ppm E-hour TWA. 

Wong et al. (1983) reported on the mortality of male chemical workers who 
had been exposed to benzene for at least 6 months during the years 1946-1975. 
The study population of 4062 persons was drawn from seven chemical plants, and 
jobs were categorized as to peek exposure. Those with at least 3 days/week 
exposure (3036 subjects) were further categorizeed on the basis of an E-hour 
TWA. The control subjects held jobs at the same plants for at least 6 months 
but were never subject to benzene exposure. Dose-dependent increases were 
seen in leukemia and lymphatic and hematopoietic cancer. The incidence of 
leukemia was responsible for the majority of the increase. It was noted that 
the significance of the increase is due largely to a less than expected 
incidence of neoplasia in the unexposed subjects. 

Numerous other epidemiologic and case studies have reported an increased 
-idence or a causal relationship between leukemia and exposure to benzene 

-. .iC, 1982). 
f 

II.A.3. ANIMAL CARCINOGENICITY DATA 

Both gavage and inhalation exposure of rodents to benzene have resulted in 
development of neoplasia. Maltoni and Scarnato (1979) and Maltoni et al. 
(1983) administered benzene by gavage at dose levels of 0, 50, 250, and.500 
mg/kg bw to 30-40 Sprague-Dawley rats/sex for life. Dose-related increased 
incidences of mammary tumors were seen in females and of Zymbal gland 
carcinomas, oral cavity carcinomas and leukemias/lymphomas in both sexes. 

In an NTP (19861 study, benzene was administered by gavage doses of 0, 50, 
100, or 200 mg/kg bw to 50 F344/N rats/sex or 0, 25, 50, or 100 mg/kg bw to 50 
B6C3Fl mice/sex. Treatment was 5 times/week for 103 weeks. Significantly 
increased incidences (pcO.05) of various neoplasic growths were seen in both 
sexes of both species. Both male and female rats and mice had increased 
incidence of carcinomas of the Zymbal gland. Male and female rats had oral 
cavity tumors, and males showed increased incidences of skin tumors. Mice of 
both sexes had increased incidence of lymphomas and lung tumors. Males were 
observed to have harderian and preputial gland tumors and females had tumors 
of mammary gland and ovary. In general, the increased incidence was dose- 
related. 
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Slightly increased incidences of hematopoietic neoplasms were reported for 
male C57Bl mice exposed by inhalation to 300 ppm benzene 6 hours/day, 5 days/ 
week for 488 days. There was no increase in tumor incidence in male AKR or 
CD-1 mice similarly exposed to 100 ppm or 100 or 300 ppm benzene, respec- 
tively. Likewise male Sprague-Dawley rats exposed by inhalation to 300 ppm 
benzene were not observed to have increased incidence of neoplasia (Snyder et 
al., 1981). 

Maltoni et al. (1983) treated male and female Sprague-Dawley rats in the 
following manner. Starting at 13 weeks of age rats were exposed to 200 ppm 
benzene 4 hours/day, 5 days/week for 7 weeks; 200 ppm 7 hours/day, 5 days/week 
for I2 weeks; 300 ppm 7 hours/day, 5 days/week for 85 weeks. An E-hour/day 
TWA for 5 days/week was calculated to be 241 ppm. A statistically significant 
increase was noted in hepatomas and carcinomas of the Zymbal gland. 

II.A.4. SUPPORTING DATA FOR CARCINOGENICITY - 

Numerous investigators have found significant increases in chromosomal 
aberrations of bone marrow cells and peripheral lymphocytes from workers with 
exposure to benzene (IARC, 1982). Benzene also induced chromosomal aberra- 
tions in bone marrow cells from rabbits (Kissling and Speck, 19731, mice 
(Meyne and Legator, 1980) and rats (Anderson and Richardson, 19791. Several 
investigators have reported positive results for benzene in mouse micronucleus 
assays (Meyne and Legator, 1980). Benzene was not mutagenic in several 
bacterial and yeast systems, in the sex-linked recessive lethal mutation assay 
with Drosophila melanogaster or in mouse lymphoma cell forward mutation assay. 

-1I.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 

II.B.l. SUT'IMARY OF RISK ESTIMATES - 

Oral Slope Factor -- 2.9E-2 per (mg/kg)/day 

Drinking Water Unit Risk -- 8.3E-7 per (ug/L) 

Extrapolation Method -- One-hit (pooled data) 

Drinking Water Concentrations at Specified Risk Levels: 

Risk Level Concentration 
__r----__------_---- -_____--_____ 

E-4 (1 in 10,000~ lE+2 ug/L 
E-5 (1 in 100,000) lE+l ug/L 
E-6 (1 in l,OOO,OOO) lE+O ug/L 
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II.B.2. - DOSE-RESPONSE DATA (CARCINOGELNICITY, ORAL EXPOSURE) 
=-. 

.,lor Type -- leukemia 
Test Animals -- human 
Route -- inhalation, occupational exposure 
Reference -- Rinsky et al., 1981; Ott et al., 1978; WOng et al., 1983 

The slope factor was derived from human data for inhalation exposure (see 
dose-response data for inhalation quantitative estimate). The human 
respiratory rate was assumed to be 20 cu.m/day and the human drinking water 
intake was assumed to be 2 L/day. The fraction of the administered dose 
absorbed systemically via inhalation and via drinking water were assumed to be 
equal. 

II.B.3. ADDITION= commrm~ (CARCINOG~ICITY, 0RA.L EXPOSURE) - 

The unit risk estimate is the geometric mean of four ML point estimates 
using pooled data from the Rinsky et al. (1981) and Ott et al. (1978) studies, 
which was then adjusted for the results of the Wong et al. (1983) study as 
described in the additional comments section for inhalation data. 

The unit risk should not be used if the water concentration exceeds 1E+4 
UglL, since above this concentration the unit risk may not be appropriate. 

A i II.B.4. DISCUSSION OF CONFIDENCE (CARCINOGENICITY, ORAL EXPOSURE) - 

The pooled cohorts were sufficiently large and were followed for an 
adequate time period. The increases in leukemias were statistically 
significant and dose-related in one of the studies. Wong et al. (1983) 
disagrees that exposures reported in Rinsky et al. (1981) were within the 
recommended standards. For the five leukemia deaths in persons with 5 or more 
years exposure, the author notes that mean exposure levels (range 15-70 ppm) 
exceeded the recommended standard (25 ppm) in 75% of the work locations 
sampled. A total of 21 unit risk estimates were prepared using 6 models and 
various combinations of the epidemiologic data. These range over slightly 
more than one order of magnitude. A geometric mean of these estimates is 
2.7E-2. Regression models give an estimate similar to the geometric mean. 

The risk estimate above based on reconsideration of the Rinsky et al. 
(1981) and Ott et al. (1978) studies is very similar to that of 2.4E-2/ppm 
(cited in U.S. EPA, 1980) based on Infante et al. (1977a,b), Ott et al. (1978) 
and Aksoy et al. (1974). It was felt by the authors of U.S. EPA (1985) that 
the exposure assessment provided by Aksoy was too imprecise to w&rant 
inclusion in the current risk estimate. 

Risk estimates based on animal gavage studies are about 5 times higher 
than those derived from human data. Pharmacokinetic data which could impact 
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the risk assessment are currently being evaluated. 

1I.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE - 

II.C.1. SUMMARY OF RISK ESTIMATES - 

Inhalation Unit Risk -- 8.3E-6 per (ug/cu.m) 

Extrapolation Method -- One-hit (pooled data) 

Air Concentrations at Specified Risk Levels: 

Risk Level Concentration 
--_____-____-____--- em_--_-_----s-e 

E-4 (1 in 10,000) lE+l ug/cu.m 
E-5 (1 in 100,000) lE+O ug/cu.m 
E-6 (1 in l,OOO,OOO) lE-1 ug/cu.m 

II.C.2. DOSE-RESPONSE DATA FOR CARCINOGENICITY, INHALATION EXPOSURE - 

Tumor Type -- leukemia 
Test Animals -- humans 
Route -- inhalation, occupational exposure 
Reference -- Rinsky et al., 1981; Ott et al., 1978; Wang et al., 1983 

II.C.3. ADDITIONAL COMMENTS (CARCINOGENICITY, INHALATION EXPOSURR) - 

The unit risk estimate is the geometric mean of four ML point estimates 
using pooled data from the Rinsky et al. (19811 and Ott et al. (1978) studies, 
which was then adjusted for the results of the Wong et al. (1983) study. The 
Rinsky data used were from an updated tape which reports one more case of 
leukemia than was published in 1981. Equal weight was given to cumulative 
dose and weighted cumulative dose exposure categories as well as to relative 
and absolute risk model forms. The results of the Wong et al. (1983) study 
were incorporated by assuming that the ratio of the Rinsky-Ott-Wong studies to 
the Rinsky-Ott studies for the relative risk cumulative dose model was the 
same as for other model-exposure category combinations and multiplying this 
ratio by the Rinsky-Ott geometric mean. The age-specific U.S. death rates for 
1978 (the most current year available) were used for background leukemia and 
total death rates. It should be noted that a recently published paper (Rinsky 
et al., 1987) reported yet another case of leukemia from the study population. 

-4 

The unit risk should not be used if the air concentration exceeds 100 
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.g-/cu.m, since above this concentration the unit risk may not be appropriate. 

II.C.4. - DISCUSSION OF CONFIDENCE (CARCINOGENICITY, INHALATION EXPOSURE) 

The pooled cohorts were sufficiently large and were followed for an ade 
quate time 'period. The increases in leukemias were statistically significant 
and dose-related in.one of the studies. Wong et al. (1983) disagrees that 
exposures reported in Rinsky et al. (1981) were within the recommended 
standards. For the five leukemia deaths in persons with 5 or more years 
exposure, the author notes that mean exposure levels (range 15-70 ppm) 
exceeded the recommended standard (25 ppm) in 75% of the work locations 
sampled. The risk estimate above based on reconsideration of the Rinsky et 
al. (1981) and Ott et al. (1978) studies is very similar to that of 2.4E-2/ppm 
(cited in U.S. EPA, 1980) based on Infante et al. (1977a,b), Ott et al. (1978) 
and Aksoy et al. (1974). It was felt by the authors of U.S. EPA (1985) that 
the exposure assessment provided by Aksoy was too imprecise to warrant 
inclusion in the current risk estimate. A total of 21 unit risk estimates 
were prepared using 6 models and various combinations of the epidemiologic 
data. These range over slightly more than one order of magnitude. A 
geometric mean of these estimates is 2.7E-Z/ppm. Regression models give an 
estimate similar to the geometric mean. 

TI.D. EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) 

II.D.l. EPA DOCUMENTATION! - 

U.S. EPA. 1980. Ambient Water Quality Criteria Document for Benzene. 
Prepared by the Office of Health and Environmental Assessment, Environmental 
Criteria and Assessment Office (Cincinnati, OH) and Carcinogen Assessment 
Group (Washington, DC), and the Environmental Research Labs (Corvalis, OR; 
Duluth, MN; Gulf Breeze,. FL) for the Office of Water Regulations and 
Standards, Washington, DC. EPA 440/S-80-018. 

U.S. EPA. 1985. Interim Quantitative Cancer Unit Risk Estimates Due to 
Inhalation of Benzene. Prepared by the Office of Health and Environmental 
Assessment, Carcinogen Assessment Group, Washington, DC for the Office of Air 
Quality Planning and Standards, Washington, DC. 

U.S. EPA. 1987. Memorandum from J. Orme, HF.B, CSD/ODW to C. Vogt, Criteria 
and Standards Division, ODW, June, 1987. 

-1I.D.2. REVIEW (CARCINOGENICITY ASSESSMENT) 

The 1985 Interim Evaluation was reviewed by the Carcinogen Assessment Group. 
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The 1987 memorandum is an internal document. 

Agency Work Group Review: 03/05/87, 10/09/87 

Verification Date: 10/09/87 

II.D.3. U.S. EPA CONTACTS (CARCINCGENICITY ASSESSMENT) - 

D.L. Bayliss / ORD -- (2021260-5726 / ITS 260-5726 

* R. McGaughy / ORD -- (202)260-5898 / FTS 260-5898 

______-_____---___---------- PROTECTION m FIRST AID _____------_____----_____ 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 
hydrocarbon vapor canister, supplied air or hose mask; 
hydrocarbon-insoluble rubber or plastic gloves; chemical goggles or face 
splash shield; hydrocarbon-insoluble apron such as neoprene. 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

** WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

l * WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

*+ EXPOSED PERSONNEL SHOULD WASH: 
Promptly wash with soap when skin becomes contaminated. 

f* REMOVE CLOTHING: 
Immediately remove any clothing that becomes wet to avoid any flammability hazard. 

** REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
OSHA (BENZENE) 
Less than or equal to 10 ppm: Half-mask air-purifying respirator with 
organic vapor cartridge. 
Less than or equal to 50 ppm: Full facepiece respirator with organic 
vapor cartridges. / Full facepiece gas mask with chin style canister. 
Less than or equal to 100 ppm: Full facepiece powered air-purifying 
respirator with organic vapor canister. 
Less than or equal to 1000 ppm: Supplied air respirator with full 
facepiece in positive-pressure mode. 
Greater than 1000 ppm or Unknown concentration: (1) Self-contained 
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Jreathing apparatus with full face-piece in positive pressure mode. (2) 
Full facepiece positive-pressure supplied-air respirator with auxiliary 
self-contained air supply. 

n 
ape : (1) Any organic vapor gas mask; or (2) Any self-contained 

--eathing apparatus with full facepiece. 
Firefighting : Any full facepiece self-contained breathing apparatus 
operated in positive pressure mode. 

FIRST AID SOURCE: NIOSHP 
EYE: irr immed 
SKIN: soap wash promptly 
INHALATION: art resp 
INGESTION: no vomit 

FIRST AID SOURCE: CHRIS Manual 1991 
SKIN: flush -with water followed by soap and water; remove contaminated 
clothing and wash skin. 
EYES: flush with plenty of water until irritation subsides. 
INHALATION: remove from exposure immediately. Call a physician. IF 
breathing is irregular or stopped, start resuscitation, administer 
oxygen. 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give. artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. 

g-- 
_-------------------- ----- INIT’= INCIDENT RESPONSE _----_____------__----- 

FIRE EXTINGUISHMENT: Dry chemical, foam, or carbon dioxide. Note: Water 
may be ineffective CHRIS91 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Benzene 
DOT ID NUMBER: UN1114 

GUIDE 27 ERG93 
*POTENTIAL HAZARDS* 

'FIRE OR EXPLOSION 
Flammable/combustible material; may be ignited by heat, sparks or flames. 
Vapors may travel to a source of ignition and flash back. 
Container may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. 
Runoff to sewer may create fire or explosion hazard. 
Material may be transported hot. 
*HEALTH HAZARDS 
May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or pOiSOnOUS gases. 
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Runoff from fire control or dilution water may cause pollution. 
*EMERGENCY ACTION' 

Keep unnecessary people away; isolate hazard area and deny entry. Stay 
upwind; keep out of low areas. Positive pressure self-contained 
breathing apparatus (SCBA) and structural firefighters' protective 
clothing will provide limited protection. *Isolate for l/2 mile in all 
directions if tank, rail car or tank truck is involved in fire. CALL 
Emergency Response Telephone Number on Shipping Paper first. If 
Shipping Paper not available or no answer, CALL CHEMTREC AT 
l-800-424-9300. If water pollution occurs, notify the appropriate 
authorities. 
l FIRB 
Small Fires: Dry chemical, COZ, water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. Apply 
cooling water to sides of containers that are exposed to flames until 
well after fire is out. Stay away from ends of tanks. For massive 
fire in cargo area, use unmanned hose holder or monitor nozzles; if 
this is impossible, withdraw from area and let fire burn. Withdraw 
immediately in case of rising sound from venting safety device or any 
discoloration of tank due to fire. 
'SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard 
area. Stop leak if you can do it without risk. Water spray may reduce vapor; 
but it may not prevent ignition in closed spaces. 
Small Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
'FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush eyes 
with running water for at least 15 minutes. Wash skin with soap and 
water. Remove and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
cc) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

,c.. ----------------------------- IDENy-IF*ERS _________--------_-_______________ 

CHEMTOX RECORD 398 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: TOLUENE 
SYNONYMS: . TOLUOL; PHENYL METHANE; METHYL BENZENE; BENZENE, METHYL- 
CAS: 1'38-88-3 RTECS: XS5250000 
FORMULA : C7H8 MOL W-l': 92 
WLN: 1R 
CHEMICAL CLASS:Aromatic hydrocarbon 

See other identifiers listed below under Regulations. 

________________________________ PROPERTIES _----------_--------_______________ 

PHYSICAL DESCRIPTION: 

BOILING POINT: 
MELTING POINT: 
FLASH POINT: 
AUTO IGNITION: 
CRITICAL TEMP: 
CRITICAL PRESS: 
HEAT OF VAP: 
HEAT OF COMB: 
"‘DOR PRESSURE: 

LEL: 
IONIZATION POTENTIAL 
VAPOR DENSITY: 
EVAPORATION RATE: 
SPECIFIC GRAVITY: 
DENSITY: 
WATER SOLUBILITY: 
INCOMPATIBILITIES: 

colorless watery liquid with a sweet, pungent, 
benzene-like odor 

383.6 K 110.4 c 230.8 F 
178.00 K -95.2 c -139.3 F 

271.6 K 4.45 c 40 F 
809 K 535.8 C 996.6 F 

591.8 K 318.65 C 605.57 F 
4.108 kN/M2 40.5 atm 595 psia 

155 Btu/lb 86.08 Cal/g 3.601x E5 J/kg 
-17430 Btu/lb -9690 Cal/g -405x E5 J/kg 

21 mm @ 20 c 
7.1 % 
1.3 % 

(eV): 8.82 
3.14 (air=l) 
2.OO(n-BUTYL ACETATE=11 
0.867 @ 20 C 
0.867 
0.05% 
strong ox 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

None reported other than possible 
unburned vapors 
40 PPM 
STRONG, PLEASANT Source:NYDH 
No data 

________________-_-------------- REGULATIONS ---------------------------------- 
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DOT hazard class: 3 FLAMMABLE LIQUID 
DOT guide: 27 
Identification number: UN1294 
DOT shipping name: Toluene 
Packing group: II 
Label(s) required: FLAMMABLE LIQUID 
Special provisions: Tl 
Packaging exceptions: 173.150 
Non bulk packaging: 173.202 
Bulk packaging: 173.242 
Quantity limitations- 
Passenger air/rail: 5L 
Cargo aircraft only: 60 L 
Vessel stowage: B 
Other stowage provisions: 

STCC NUMBER: 4909305 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER ACT Sect.311:Yes 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL): 1 mg/L (07/30/92) 
Maximum Contaminant Level Goals (MCLG): 1 mg/L (07/30/92) 

CLEAN AIR ACT: CAA '90 Listed 
EPA WASTE NUMBER: U220,DOOl 
CERCLA REF: Not listed 
RQ DESIGNATION: C 1000 pounds (454 kg) CERCLA 
SARA TPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: Irritant 
Acute toxicity: adverse effect to target organs. 
Chronic toxicity: adverse effect to target organ 
after long period of exposure. 
Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 

Fire hazard: flammable. 
Chronic toxicity: carcinogen 

LISTED IN SARA Sect 313:- Yes 
de minimus CONCENTRATION: 1.0 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: Flammable liquid - Mailable as ORM-D 
Mailability: Domestic surface mail only 
Max per parcel: 1 QT METAL; 1 PT OTHER 

NFPA CODES: 
HEALTH HAZARD (BLUE) : (2) Hazardous to health. Area may be entered with 

self-contained breathing apparatus. 
FLAMMABILITY (RED) : (3) This material can be ignited under almost all 

temperature conditions. 
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REACTIVITY (YELLOW): (0) Stable even under fire conditions. 
SPECIAL : Unspecified 

P- ----------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 1992-1993" 
ATSDR Toxicology Profile available (NTIS** PB/90/198904/AS) 
California Assembly Bill 1803 Well Monitoring Chemicals. 
California Assembly Bill 2588 Air Toxics "Hot Spots" Chemicals. 
California Department of Health Services Drinking Water Action List. 
California Proposition 65 Developmental Toxin List 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Clean Air Act Section 111 List. 
Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 307 Priority Pollutants 
Clean Water Act Section 311 Hazardous Chemicals List. 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA Carcinogen Assessment Group List 
EPA List of VOC chemicals from 40 CFR 60.489 
EPA TSCA 8(a) Preliminary Assessment Information Rule - effective 11/19/82 
EPA TSCA 8(d) Health and Safety Data Rule - effective date 10/04/82 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
*'-ssachusetts Substance List. 

H--. Jersey Right To Know Substance List. (December 1987) 
OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
OSHA Process Safety Rule chemical with a TQ. Effective May 26, 1992 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX to 40 CFR 264 
RCRA Hazardous Waste 
SARA Section 110 Priority List of CERCLA Hazardous Substances 
SARA Section 313 Toxic Chemicals List 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50968 (December 11, 1989). 
TOLUENE [108-88-31 
Washington State Discarded Chemical Products List, November 17, 1989 
Wisconsin Air Toxics Control Regulation NR-445 (December 1988) 

__________________-___________ TOXICITY DATA -_____________-----_______________ 

SHORT TERM TOXICITY: INHALATION: 100 ppm exposure can cause dizziness, 
drowsiness and hallucinations. 100-200 ppm can cause 
depression. 200-500 ppm can cause headaches, nausea, 
loss of appetite, loss of energy, loss of coordination 
and coma. in addition to the above, death has 
resulted from exposure to 10,000 ppm for an unknown 
time. SKIN: can cause dryness and irritation. 
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absorption may cause or increase the severity of 
symptoms listed above. Eyes: can cause irritation at 
300 ppm. INGESTION: can cause a burning sensation in 
the mouth and stomach, upper abdominal pain, cough, 
hoarseness, headache, nausea, loss of appetite, loss 
of energy, loss of coordination and coma.(NYDH) 

LONG TERM TOXICITY: levels below 200 ppm may produce headache, tiredness 
and nausea. from 200 to 750 ppm symptoms may include 
insomnia, irritability, dizziness, some loss of 
memory, loss of appetite, a feeling of drunkeness and 
disturbed menstruation. levels up to 1,500 ppm may 
cause heart palpitations and loss of coordination. 
blood effects and anemia have been reported but are 
probably due to contamination by benzene. most of 
these effects area believed to go away when exposure 
stops. (NYDH) 

TARGET ORGANS: CBS, liver, kidneys, skin, eyes 

SYMPTOMS: Vapors irritate eyes and upper respiratory tract; 
cause dizziness, headache, anesthesia, respiratory 
arrest. Liquid irritates eyes and causes drying of 
skin. If aspirated, causes coughing, gagging, 
distress, and rapidly developing pulmonary edema. If 
ingested causes vomiting, griping, diarrhea, depressed 
respiration. Source: CHRIS 

CONC IDLH: 

NIOSH REL: 

500ppm 

100 ppm Time weighted averages for B-hour exposure 
375 mg/M3 Time weighted averages for 8-hour exposure 
200 ppm Ceiling exposures which shall at no time be 
exceeded(lO-MIN) 750 mg/M3 Ceiling exposures which 
shall at no time be exceeded(lO-MIN) 

ACGIH TLV: TLV = 50ppm(188 mg/M3) Skin 
ACGIH STEL: Not listed 

OSHA PEL: Transitional Limits: 
PEL = 200 PPM; CEILING = 300 PPM; MAXIMUM PEAK ABOVE CEILING FOR 10 MINUTES = 500 
Final Rule Limits: 
TWA = 100 ppm (375 mg/M3) 
STEL = 150 ppm(560 mg/M3) 

MAK INFORMATION: 50 pm 
190 mG/M3 
Substance with systemic effects, onset of effect less 
than or equal to 2 hrs: Peak = 5xMAK for 30 minutes, 2 
times per shift of 8 hours. 
There is no reason to fear a risk of damage to the 
developing embryo or fetus when MAK values are adhered 
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to. 

CARCINOGEN?: N STATUS : See below 
R-- 

.CINGGHN LISTS: 
IARC: Not classified as to human 

carcinogenicity or probably not 
carcinogenic to humans. 

MAX: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

HDMAN TOXICITY DATA: (Source: NIOSH RTECS) 
* orl-hmn LDLo:SO mg/kg YAXDD5 22,883,80 

ihl-hmn TCLo:200 ppm JAMAAP 123,1106,43 
BRAIN AND COVERINGS 

Recordings from specific areas of CNS 
BEHAVIORAL 

Antipsychotic 
BLOOD 

Changes in bone marrow not included above 

LD50 value: orl-rat LD50:636 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

- f 
orl-rat LD50:636 mg/kg 
ihl-rat LC50:>26700 ppm/lH 
ipr-rat LD50:1332 mg/kg 
ivn-rat LD50:1960 mg/kg 
unr-rat LD50:6900 mg/kg 
ihl-mus LC50:400 ppm/24H 
ipr-mus LD50:59 mg/kg 
scu-mus LD50:2250 mg/kg 
unr-mus LD50:2 gm/kg 
ihl-rbt LCLo:55000 ppm/4OM 
skn-rbt LD50:12124 mg/kg 
ivn-rbt LDLo:130 mg/kg 
ihl-gpg LCLo:+600 ppm 
ipr-gpg LD50:500 mg/kg 
scu-frg LDLo:920 mg/kg 
ipr-mam LDLo:1750 mg/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive toxicity (1992 RTECS) : 
This chemical is a mammalian reproductive toxin. 
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REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
ihl-rat TCLo:1500 mg/m3/24H (l-8D preg) TXCYAC 11,55,78 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

ihl-rat TCLo:lOOO mg/m3/24H (7-14D preg) FMORAO 
28,286,80 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

ihl-rat TCLo:800 mg/m3/6H (14-20D preg) BJMRDK 
23,533,90 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

EFFECTS ONNEWBORN 
Behavioral 

orl-mus TDLo:9 gm/kg (6-15D preg) TJADAB 19,41A,79 
EFFECTS ON EMBRYO OR FETUS 

Fetal death 

orl-mus TDLo:15 gm/kg (6-15D preg) TJADAB 19,41A,79 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 

orl-mus TDLo:30 gm/kg (6-15D preg) TJADAB 19,41A,79 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Craniofacial(including nose and tongue) 

ihl-mus TCLo:SOO mg/m3/24H (6-13D preg) TXCYAC 11,55,78 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 

ihl-mus TCLo:lOOO ppm/6H (2-17D preg) TJEMDR 7,265,82 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

ihl-mus TCLo:400 ppm/7H (7-16D preg) FAATDF 6,145,86 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 
EFFECTS ON NEWBORN 

ihl-mus TCLo:200 ppm/7H (7-16D preg) FAATDF 6,145,86 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Urogenital system 

ihl-rbt TCLo:l gm/m3/24H (7-20D preg) ATSUDG 8,425,85 
EFFECTS ON FERTILITY 

Abortion 

ihl-rbt TDLO:lOO ppm/GH (6-18~ preg) ARTODN 66,373,g2 
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SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Cardiovascular(circulatory) system 

P, ifornia Prop 65: Developmental toxin (01/01/91) 
Acceptable~intake level-inhalation 13000. ugD (01/01/94) 
Acceptable intake level-oral intake 7000. ugD (01/01/94) 

__________‘-___-----__________ EPA’s IRIS DATA SuMMARy _____----__-_------------ 

Toluene; CASRN 108-88-3 (04/01/92) 

-11. CARCINCGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name -- Toluene 
CASRN -- 108-88-3 
Last Revised -- 08/01/90 

Section 11 provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and guant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in l,OOO,OOO. Background Document 2 
'--rvice Code 5) provides details on the rationale and methods used to derive 

-- carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

1I.A. EVIDENCE FOR CLASSIFICATION AS TO RUMAN CARCINOGENICITY - 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION 

Classification -- D' not classified 

Basis -- No human data and inadequate animal data. Toluene did not produce 
positive results in the majority of genotoxic assays. 

II.A.2. BUMAN CARCINOGENICITY DATA 

None. 

II.A.3. ANIMAL CARCINOGENICITY DATA - 
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A chronic (106-week) bioassay of toluene in F344 rats of both sexes 
reported no carcinogenic responses (CIIT, 1980). A total of 960 rats were 
exposed by inhalation for 6 hours/day, 5 days/week to toluene at 0, 30, 100, 
or 300 ppm. Groups of 20/sex/dose were sacrificed at 18 months. Gross and 
microscopic examination of tissues and organs identified no increase in 
neoplastic tissue or tumor masses among treated rats when compared with 
controls. The study is considered inadequate because the highest dose 
administered was well below the MTD for toluene and because of the high 
incidence of lesions and pathological changes in the control animals. 

Several studies have examined the carcinogenicity of toluene following 
repeated dermal applications. Toluene (dose not reported) applied to shaved 
interscapular skin of 54 male mice (strains A/He, C3HeB, SWR) throughout their 
lifetime (3 times weekly) produced no carcinogenic response (Poel, 1963). One 
drop of toluene (about 6 mL) applied to the dorsal skin of 20 random-bred 
albino mice twice weekly for 50 weeks caused no skin papillomas or carcinomas 
after a l-year latency period was allowed (Coombs et al., 1973). No increase 
in the incidence of skin or systemic tumors was demonstrated in male or female 
mice of three strains (CF, C3H, or CBaH) when toluene was applied to the back 
of 25 mice of each sex of each strain at 0.05-0.1 ml/mouse, twice weekly for 
56 weeks (Doak et al., 1976). One skin papilloma and a single skin carcinoma 
were reported among a group of 30 mice treated dermally with one drop of 0.29 
(w/v) solution toluene twice weekly, administered from droppers delivering 16- 
20 uL per drop for 72 weeks (Lijinsky and Garcia, 1972). It is not reported 
whether evaporation of toluene from the skin was prevented during these 
studies. 

-1I.A.4. SUPPORTING DATA FOR CARCINOGENICXTY 

Toluene was found to be nonmutagenic in reverse mutation assays with S. 
typhimurium (Mortelmans and Riccio, 1980; Nestmann et al., 1980; Bos et al., 
1981; Litton Bionetics, Inc., 1981; Snow et al., 1981) and E. coli (Mortelmans 
and Riccio, 1980), with and without metabolic activation. Toluene did not 
induce mitotic gene conversion (Litton Bionetics, Inc., 1981; Mortelmans and 
Riccio, 1980) or mitotic crossing over (Mortelmans and Riccio, 1980) in S. 
cerevisiae. Although Litton Bionetics, Inc. (1981) reported that toluene did 
not cause increased chromosomal aberrations in bone marrow cells, several 
Russian studies (Dobrokhotov, 1972; Lyapkalo, 1973) report toluene as 
effective in causing chromosal damage in bone marrow cells of rats. There was 
no evidence of chromosomal aberrations in blood lymphocytes of workers exposed 
to toluene only (Maki-Paakkanen et al., 1980; Forni et al., 1971), although a 
slight increase was noted in workers exposed to toluene and benzene (Forni et 
al., 1971; Furies-Craviota et al., 1977). This finding is supported by studies 
of cultured human lymphocytes exposed to toluene in vitro; no elevation of 
chromosomal aberrations or sister chromatid exchanges was observed (Gerner- 
Smidt and Friedrich, 1978). 
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-1I.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 

/"4 Not available. 

1I.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE - 

Not available. 

1I.D. EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) - 

II.D.l. EPA DOCUMENTATION - 

U.S. EPA. 1987. Drinking Water Criteria Document for Toluene. Prepared by 
the Office of Health and Environmental Assessment, Environmental Criteria and 
Assessment Office, Cincinnati, OH for the Office of Drinking Water, 
Washington, DC. ECAO-CIN-408. 

,(“. 
II.D.2. REVIEW (CARCINOGENICITY ASSESSMENT) - 

The values in the 1987 Drinking Water Criteria Document for Toluene have 
received peer and administrative review. 

Agency Work Group Review: 09/15/87 

Verification Date: 09/15/87 

II.D.3. U.S. EPA CONTACTS (CARCIN~GENICITY ASSESSMENT) - 

Dharm V. Singh / ORD -- (202)260-5958 / FTS 260-5958 

Robert E. McGaughy / ORD -- (202)260-5898 / FTS 260-5898 

____-___-_______-___________ PROTECTION - FIRST A*D _________---_-___________ 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 
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if needed; call a doctor. 
INGESTION: do NOT induce vomiting; call a doctor. 
EYES: flush with water for at least 15 min. 
SKIN: wipe off, wash with soap and water. 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. 

__-______-__________--------- INITIAL INCIDENT RESPONSE _______________________ 

FIRE EXTINGUISHMENT: Carbon dioxide or dry chemical for small fires, 
ordinary foam for large fires. Note: Water may be 
ineffective CHRIS91 

us Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Toluene 
DOT ID NUMBER: UN1294 

ERG93 
*POTENTIAL HAZARDS* 

GUIDE 27 

*FIRE OR EXPLOSION 
Flammable/combustible material; may be ignited by heat, sparks or flames 
Vapors may travel to a source of ignition and flash back. 
Container may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. 
Runoff to sewer may create fire or explosion hazard. 
Material may be transported hot. 
*HEALTH HAZARDS 
May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. Stay 
upwind; keep out of low areas. Positive pressure self-contained 
breathing apparatus (SCEA) and structural firefighters' protective 
clothing will provide limited protection. *Isolate for l/2 mile in all 
directions if tank, rail car or tank truck is involved in fire. CALL 
Emergency Response Telephone Number on Shipping Paper first. If 
Shipping Paper not available or no answer, CALL CHEMTREC AT 
l-800-424-9300. If water pollution occurs, notify the appropriate 
authorities. 
*FIRE 
Small Fires: Dry chemical, C02, water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. Apply 
cooling water to sides of containers that are exposed to flames until 
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NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 
n 

WEAR APPROPRIATE EQUIPMENT TO PREVHNT: 
Repeated or prolonged skin contact. 

** W'EAR EYE PROTECTION TO PP.EVENT: 
Reasonable probability of eye contact. 

** EXPOSED PERSONNHL SHOULD WASH: 
Promptly when skin becomes wet. 

** REMOVE CLOTHING: 
Immediately remove any clothing that becomes wet to avoid any flammability hazard. 

l * REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (ES-1141 
NIOSH (TOLUENE) 
1000 ppm: Any chemical cartridge respirator with organic vapor 
cartridge(s). l Substance reported to cause eye irritation or damage may 
require eye protection. / Any supplied-air respirator. l Substance 
reported to cause eye irritation or damage may require eye protection. / 
Any powered air-purifying respirator with organic vapor cartridge(s). l 

Substance reported to cause eye irritation or damage may require eye 
protection. / Any self-contained breathing apparatus. * Substance 
reported to cause eye irritation or damage may require eye protection. 
L ‘0 ppm: Any supplied-air respirator operated in a continuous flow 

-- 2. l Substance reported to cause eye irritation or damage may require 
eye protection. / Any self-contained breathing apparatus with a full 
facepiece. / Any supplied-air respirator with a full facepiece. / Any 
air-purifying full facepiece respirator (gas mask) with a chin-style or 
front- or back-mounted organic vapor canister. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCEZJ'I'RATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE: NIOSH 
EYE: irr immed 
SKIN: soap wash promptly 
INHALATION: art resp 
INGESTION: no vomit 

FIRST AID SOURCE: CHRIS Manual 1991 
INHALATION: remove to fresh air, give artificial respiration and oxygen 
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well after fire is out. Stay away from ends of tanks. For massive 
fire in cargo area, use unmanned hose holder or monitor nozzles; if 
this is impossible, withdraw from area and let fire burn. Withdraw 
immediately in case of rising sound from venting safety device or any 
discoloration of tank due to fire. 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard 
area. Stop leak if you can do it without risk. Water spray may reduce vapor; 
but it may not prevent ignition in closed spaces. 
Small Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen.. In case of contact with material, immediately flush eyes 
with running water for at least 15 minutes. Wash skin with soap and 
water. Remove and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CIiEMTOX DATA 
:f 1985-1994 by Resource Consultants, Inc. All rights reserved. 

_-______________________________ IDENTIFIERS _______------------_______________ 

-. f 

LMTOX RECORD 206 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: ETHYL BENZENE 
SYNONYMS : AETHYLBENZOL (German); EB; ETHYLBENZEEN (Dutch); ETHYL 

BENZENE; ETHYL BENZENE (DOT); ETHYLBENZOL; ETILBENZENE 
(Italian); ETYLOBENZEN (Polish); NCI-C56393; PHENYLETHANE 

CAS: 100-41-4 RTECS: DA0700000 
FORMULA : CBHlO MOL WT: 106.18 
WLN: 2R 
CHEMICAL CLASS:Aromatic hydrocarbon 

See other identifiers listed below under Regulations 

___________-________------------ PROPERTIES ------------__---_--_______________ 

PHYSICAL DESCRIPTION: 
BOILING POINT: 
MELTING POINT: 
FLASH POINT: 
AUTO IGNITION: 
CRITICAL TEMP: 
CRITICAL PRESS: 
HEAT OF VAP: 
HEAT OF COMB: 
T"'-'OR PRESSURE: 

.f” LEL: 
IONIZATION POTENTIAL 
VAPOR DENSITY: 
EVAPORATION RATE: 
SPECIFIC GRAVITY: 
DENSITY: 
WATER SOLUBILITY: 
INCOMPATIBILITIES: 

colorless liquid with a sweet, gasoline-like odor. 
409.2 K 136 c 276.8 F 

178.15 K -95 c -139 F 
285.93 K 12.78 C 55 F 

733 K 459.8 c 859.8 F 
617.1 K 343.95 c 651.11 F 

3.61 kN/M2 35.5 atm 523 psia 
144 Btu/lb 79.97 Cal/g 3.346x ES J/kg 

-17780 Btu/lb -9885 Cal/g -413x ES J/kg 
1omm @ 25.9 c 
6.7 % 
1.0 % 

(eV) : 8.76 
3.7 (air=l) 
0.84(n-BUTYL ACETATE=11 
0.867 20C 
0.866 g/mL 0 20 c 
0.015% 
strong oxidizers 

REACTIVITY WITH WATER: _ No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: OXIDIZING MATERIALS Source: SAX 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: None reported other than possible 
unburned vapors 

ODOR DETECTED AT (ppm) : 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

140 
AROMATIC Source:CHRIS 
No data 

______________-_-_-_____________ REGULATIONS __________________________________ 
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DOT hazard class: 
DOT guide: 
Identification number: 
DOT shipping name: 
Packing group: 
Label(s) required: 
Special provisions: 
Packaging exceptions: 
Non bulk packaging: 
Bulk packaging: 
Quantity limitations- 
Passenger air/rail: 
Cargo aircraft only: 
Vessel stowage: 

3 FLAMMABLE LIQUID 
26 
uN1175. 
Ethylbenzene 
11 

FLAMMABLE LIQUID 
Tl 
173.150 
173.202 
173.242 

5 L 
60 L 
B 

Other stowage provisions: 

STCC NUMBER: 4909163 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER ACT Sect.311:Yes 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL) : 0.7 mg/L (07/30/92) 
Maximum Contaminant Level Goals (MCLG): 0.7 mg/L (07/3o/g2) 

CLEAN AIR ACT: CAA '90 Listed 
EPA WASTE NUMBER: DO01 
CERCLA REF: Y 
RQ DESIGNATION: C 1000 pounds (454 kg) CERCLA 
SARATPQVALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: Irritant 
Acute toxicity: adverse effect to target organs. 
Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 
Fire hazard: flammable. 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 1.0 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: Flammable liquid - Mailable as ORM-D 
Mailability: Domestic surface mail only 
Max per parcel: 1 QT METAL; 1 PT OTHER 

NFPA CODES: 
HEALTH HAZARD (BLUE): (2) Hazardous to health. Area may be entered with 

self-contained breathing apparatus. 
FLAMMABILITY (RED) : (3) This material can be ignited under almost all 

temperature conditions. 
REACTIVITY (YELLOW): (0) Stable even under fire conditions. 
SPECIAL : Unspecified 
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-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

F--- :IH TLV list "Threshold Limit Values for 1992-1993" 
rifornia Assembly Bill 1803 Well Monitoring Chemicals. 

Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Clean Air Act Section 111 List. 
Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 307 Priority Pollutants 
Clean Water Act Section 311 Hazardous Chemicals List. 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA Carcinogen Assessment Group List 
EPA List of VOC chemicals from 40 CFR 60.489 
EPA TSCA 8(a) Preliminary Assessment Information Rule - effective 11/19/82 
EPA TSCA 8(d) Health and Safety Data Rule - effective date 06/19/07 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
ETHYL BENZENE [loo-41-41 
Massachusetts Substance List. 
New Jersey DEQlOO list for release reporting. 
New Jersey Right To Know Substance List. (December 1987) 
OSHA Air Contaminant (Table 2-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
OSHA Process Safety Rule chemical with a TQ. Effective May 26, 1992 
"-nnsylvania Hazardous Substance List 

,- 
.A Hazardous Constituents for Ground Water Monitoring. Ap'dx IX to 40 CFR 264 

KCRA Hazardous Waste 
SARA Section 313 Toxic Chemicals List 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50968 (December 11, 1989) 
Wisconsin Air Toxics Control Regulation NR-445 (December 1988) 

_________-___-________________ TOXICITY DATA __________________________________ 

SHORT TERM TOXICITY: INHALA TION: 200 ppm for 30 minutes can cause 
irritation of the nose and throat, dizziness, 
difficult breathing and depression. very high levels 
can cause unconsciousness. SKIN: can cause irritation, 
inflammation, blisters and burns. Eyes: 200 ppm can 
cause irritation. higher levels can cause burning, 
tearing and injury. INGESTION: can cause headache, 
sleepiness and coma.(NYDH) 

LONG TERM TOXICITY: may cause skin rash and irritation of eyes, nose and 
throat. (NYDH) 

TARGET ORGANS: 

SYMPTOMS: 

eyes, upper resp sys, skin, CNS 

Inhalation may cause irritation of nose, dizziness, 
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depression. Moderate irritation of eye with cornea1 
injury possible. Irritates skin and may cause 
blisters. Source: CHRIS 

CONC IDLH: BOOPPM 

NIOSH REL: 

ACGIH TLV: 
ACGIH STEL: 

TLV = lOOppm(434 mg/M3) 
STEL = 125 ppm(543 mg/M3) 

OSHA PEL: Transitional Limits: 
PEL = 100 ppm(435mg/M3) 
Final Rule Limits: 
TWA = 100 ppm (435 mg/M3) 
STEL = 125 ppm(545 mg/M3) 

MAK INFORMATION: 100 ppm 
440 mG/M3 
Local irritant: Peak = 2xMAK for 5 minutes, 0 times 
per shift. 1 
Danger of cutaneous absorption 

CARCINOGEN?: N STATUS: See below 

CARCINOGEN LISTS: 
IARC: Not listed 
MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 
ihl-hmn TCLo:lOO ppm/8H AIHAAP 31,206,70 

SENSE ORGANS 

We 
Other 

BEHAVIORAL 
Sleep 

LUNGS, THORAX, OR RESPIRATION 
Other changes 

LD50 value: orl-rat LD50:3500 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:3500 mg/kg 
ihl-rat LCLo:4000 ppm/4H 
ihl-mus LDLo:50 gm/m3/2H 
ipr-mus LD50:22?2 mg/kg 
skn-rbt LD50:17800 mg/kg 

Page 4 



ihl-gpg LCLo:lOOOO ppm 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 
r-=. 

skn-rbt 15 mg/24H open MLD 
eye-rbt 100 mg 

Reproductive toxicity (1992 RTECS): 
This chemical is a mammalian reproductive toxin. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
ihl-rat TCLo:97 ppm/'lH (15D pre) NTIS** PB83-208074 

EFFECTS ON FERTILITY 
Female fertility index 

ihl-rat TCLo:985 ppm/7H (l-19D preg) NTIS** PB83-208074 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 

ihl-rat TCLo:96 ppm/7H (l-19D preg) NTIS** PB83-208074 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

-- .* 

ihl-rat TCLo:600 mg/m3/24H (7-15D preg) ATSDDG 8,425,85 
EFFECTS ON FERTILITY 

Post-implantation mortality 
EFFECTS ON EMBRYO OR FETUS 

Fetal death 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

ihl-rat TCLo:2400 mg/m3/24H (7-15D preg) ATSDDG 
8,425,85 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

ihl-rbt TCLO:99 ppm/7H (l-18D preg) NTIS** PB83-208074 
EFFECTS ON FERTILITY 

Litter size(# fetuses per 1itter;measured before 
birth). 

ihl-rbt-TCLo:SOO mg/m3/24H (7-20D preg) ATSUDG 8,425,85 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 

California Prop 65: Not listed 

__-__--__-___---_------------ EPA’s IRIS DATA S-y -------__________________ 

Ethylbenzene; CASRN 100-41-4 (04/01/92) 

II. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE - 

Substance Name -- Ethylbenzene 
CASRN -- 100-41-4 
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Last Revised -- 08/01/91 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer ris .k s 
of 1 in 10,000, 1 in 100,000 or 1 in l,OOO,OOO. Background Document 2 
(Service Code 51 provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

1I.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINCGENICITY - 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION - 

Classification -- D; not classifiable as to human carcinogenicity. 

Basis -- nonclassifiable due to lack of animal bioassays and human studies. 

II.A.2. HUMAN CARCINOGENICITY DATA - 

None. 

II.A.3. ANIMAL CARCINOGENICITY DATA - 

None. NTP has plans to initiate bioassay. Metabolism and excretion 
studies at 3.5, 35 and 350 mg/kg are to be conducted as well. 

II.A.4. SUPPORTING DATA FOR CARCINOGENICITY - 

The metabolic pathways for humans and rodents are different (Engstrom et 
al., 1984). Major metabolites in humans; mandelic acid and phenylglyoxylic 
acid, are minor metabolites in rats and rabbits (Kiese and Lenk, 1974). The 
major animal metabolites were not detected in the urine of exposed workers 
(Engstrom et al., 1984). 

Ethylbenzene at 0.4 mg/plate was not mutagenic for Salmonella strains 
TA98, TA1535, TA1537 and TA1538 with or without Aroclor 1254 induced rat 
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'lver homogenates (S9) (Nestmann et al., 1980). Ethylbenzene was shown to 
increase the mean number of sister chromatid exchanges in.human whole blood 
lymphocyte culture at the highest dose examined without any metabolic 

fl-, -ivation system (Norppa and Vainio, 19.83). 

Dean et al. (1985) used a battery of short-term tests including bacterial 
mutation assays, mitotic gene conversion in Saccharomyces cerevisiae JDI in 
the presence and absence of S9 and chromosomal damage in a cultured rat liver 
cell line. Ethylbenzene was not mutagenic in the range of concentrations 
tested (0.2, 2, 20, 50 and 200 ug/plate) for S. typhimurium TA98, TAlOO, 
TA1535, TA1537 and TA1538 or for Escherichia coli WP2 and WPZuvrA. 
Ethylbenzene also showed no response in the S. cerevisiae JDl gene conversion 
assay. In contrast, ethylbenzene hydroperoxide showed positive responses 
with E. coli WP2 at 200 ug/plate in the presence of S9 and an equally 
significant response with the gene conversion system of yeast. 

-1I.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 

Not available. 

-- I.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE 

Not available. 

1I.D. - EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) 

II.D.l. EPA'DOCUMENTATION - 

U.S. EPA. 1980. Ambient Water Quality Criteria Document for Ethylbenzene. 
Prepared by the Office of Health and Environmental Assessment, Environmental 
Criteria and Assessment Office, Cincinnati, OH for the Office of Water 
Regulations and Standards, Washington, DC. EPA 440/S-00-048. NTIS PB 
81-117590. 

U.S. EPA. 1984. Health Effects Assessment for Ethylbenzene. Prepared by 
the Office of Health and Environmental Assessment, Environmental Criteria and 
Assessment Office, Cincinnati, OH for the Office of Emergency and Remedial 
Response, Washington, DC. EPA/540/i-86/008. 
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U.S. EPA. 1987. Drinking Water Criteria Document for Ethylbenzene. 
Prepared by the Office of Health and Environmental Assessment, Environmental 
Criteria and Assessment Office, -Cincinnati, OH for the Office of Drinking 
Water, Washington, DC. 

II.D.2. REVIEW (CARCINOGENICITY ASSESSMENT) - 

The Ambient Water Quality Criteria Document and the Health Assessment 
Document have received Agency and external review. The Drinking Water 
Criteria Document has been extensively reviewed. 

Agency Work Group Review: 10/07/87 

Verification Date: 10/07/87 

II.D.3. U.S. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) - 

Arthur S. Chiu / ORD -- (2021260-6764 / FTS 260-6764 

Lynn Papa / ORD -- (513)569-7523 / FTS 684-7523 

____-_____--__--___--------- PROTECTION AN’D FIRST AID _-___-____---_-----______ 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 
self-contained breathing apparatus; safety goggles, 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

** WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact 

l * EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes contaminated 

** REMOVE CLOTHING: 
Immediately remove any clothing that becomes wet to avoid any flammability hazard. 

** REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
OSHA (ETHYL BENZENE) 
1000 ppm: Any powered air-purifying respirator with organic vapor 
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artridge( l Substance reported to cause eye irritation or damage may 
require eye protection. / Any supplied-air respirator. * Substance 
reported to cause eye irritation or damage may require eye protection. / 

' self-contained breathing apparatus. l Substance reported to cause eye 
-,ritation or damage may require eye protection. / Any chemical cartridge 
respirator with organic vapor cartridge(s). l Substance reported to cause 
eye irritation or damage may require eye protection. 
2000 ppm: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
supplied-air respirator with a full facepiece. / Any self-contained 
breathing apparatus with a full facepiece. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
ESCAPE: Any air-purifying full, facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE: CHRIS Manual 1991 
INHALATION: if ill effects occur, remove victim to fresh air, keep him 
warm and quiet, and get medical help promptly; if breathing stops, give 
artificial respiration. 
INGESTION: induce vomiting only upon physician's approval; material in 
lung may cause chemical pneumonitis. 
---TN - 

- S: promptly flush with plenty of water (15 min. for eyes) and get 
medical attention; remove and wash contaminated clothing before reuse. 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. in case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. 

_________-_-_____---_________ INI’,--J& INCID- RESPONSE ---__-_---------_______ 

FIRE EXTINGUISHMENT: Foam (most effective), water fog, carbon dioxide or 
dry chemical. CHRIS91 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Ethylbenzene 
DOT ID NUMBER: UN1175 

ERG93 

*FIRE OR EXPLOSION 
'POTENTIAL HAZARDS* 

GUIDE 26 

Flammable/combustible material; may be ignited by heat, sparks or flames. 
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Vapors may travel to a source of ignition and flash back. 
Container may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. 
Runoff to sewer may create fire-or explosion hazard. 
'HEALTH HAZARDS 
May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may give off poisonous gases and 
cause water pollution. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. 
Stay upwind; keep out of low areas'. Positive pressure self-contained 
breathing apparatus (SCBA) and structural firefighters' protective 
clothing wiil provide limited protection. *Isolate for l/2 mile in all 
directions if tank, rail car or tank truck is involved in fire. CALL 
Emergency Response Telephone Number on Shipping Paper first. If 
Shipping Paper not available or no answer, CALL CHEMTREC AT 
l-800-424-9300. If water pollution occurs, notify the appropriate 
authorities. 
*FIRE 
Small Fires: Dry chemical, C02, water spray or alcohol-resistant 
foam. Do not use dry chemical extinguishers to control fires involving 
nitromethane or nitroethane. Large Fires: Water spray, fog or 
alcohol-resistant foam. Move container from fire area if you can do it 
without risk. Apply cooling water to sides of containers that are 
exposed to flames until well after fire is out. Stay away from ends 
of tanks. For massive fire in cargo area, use unmanned hose holder or 
monitor nozzles; if this is impossible, withdraw from area and let 
fire burn. Withdraw immediately in case of rising sound from venting 
safety device or any discoloration of tank due to fire. 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard area. 
Stop leak if you can do it without risk. 
Water spray may reduce vapor; but it may not prevent ignition in closed spat 
Small Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
'FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush eyes 
with running water for at least 15 minutes. Wash skin with soap and 
water. Remove and isolate contaminated clothing and shoes at the site. 

‘es. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
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omissions within this database, or in any of its printed or displayed output 
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C?IEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. ~11 rights reserved. 

CHEMTOX RECORD 421 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: XYLENE 
SYNONYMS : XYLENE (XYLOL); XYLOL; METHYL TOLUENE; BENZENE, DIMETHYL-; 

DIMETH-YLBENZENE; NCI-C55232; VIOLET 3; XYLOL (DOT); SOCAL 
AQUATIC SOLVENT 3501 

CAS: 1330-20-7 RTECS: ZE2100000 
FORMULA: C8HlO MOL WT: 106.18 
WLN: IR Xl 
CHEMICAL CLA.SS:Aromatic hydrocarbon 

See other identifiers listed below under Regulations. 

_-_-_______-____--__------------ PROPERTIES _-___--------___-___--------------- 

PHYSICAL DESCRIPTION: colorless liquid with aromatic odor 
BOILING POINT: 412 K 138.8 C 281.9 F 

MELTING POINT: 247 K -26.2 C -15.1 F 
FLASH POINT: 300.35-305.35 K 27.2-32.2 C 80.9-89.9 F 
AUTO IGNITION: 736.45-802.05 K 463.3-528.9 C 866-984.1 F 
VAPOR PRESSURE: 6.7 mm @ 21 C 
UEL: 7% 
LEL: 1% 
IONIZATION POTENTIAL (eV) : 8.56 
VAPOR DENSITY: 3.7 (air=l) 
EVAPORATION RATE: 0.77(n-BUTYL ACETATE=11 
SPECIFIC GRAVITY: 0.861 2oc 
DENSITY: 0.861 g/cc or 8.0073 lb/gal 
WATER SOLUBILITY: VERY SL SOL 
INCOMPATIBILITIES: strong oxidizers 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 

100 % ODOR DETECTION: 

None reported other than possible 
unburned vapors 
0.05 
LIKE BENZENE; CHARACTERISTIC AROMATIC 
Source:CHRIS 
0.4-20 ppm 

DOT hazard class: 
DOT guide: 

3 FLAMMABLE LIQUID 
27 
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Ientification number: UN1307 
LOT shipping name: XYLENES 
Packing group: II 

-.. \el(s) required: FLAMMABLE LIQUID 
lcial provisions: Tl 

Packaging exceptions: 173.150 
Non bulk packaging: 173.202 
Bulk packaging: 173.242 
Quantity limitations- 
Passenger air/rail: SL 
Cargo aircraft only: 60 L 
Vessel stowage: B 
Other stowage provisions: 

STCC NUMBER: 4909350, 4909351 

CLEAN WATER ACT Sect.307:No 
CLEAN WATER ACT Sect.311:Yes 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL): 10 mg/L (07/30/92) 
Maximum Contaminant Level Goals (MCLG): 10 mg/L (07/30/92) 

CLEAN AIR ACT: CAA '90 Listed 
EPA WASTE NUMBER: U239,DOOl 
CERCLA REF: Not listed 
RQ DESIGNATION: C 1000 pounds (454 kg) CERCLA 
SARATPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: Irritant 

h =- 
Acute toxicity: adverse effect to target organs. 
Chronic toxicity: adverse effect to target organ 
after long period of exposure. 
Chronic toxicity: reproductive toxin. 
Fire hazard: flammable. 
Chronic toxicity: carcinogen 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 1.0 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: Not given 
Mailability: Nonmailable 
Max per parcel:. 0 

NFPA CODES: 
HEALTH HAZARD (BLUE) : (2) Hazardous to health. Area may be entered with 

self-contained breathing apparatus. 
FLAMMABILITY (RED) : (3) This material can be ignited under almost all 

temperature conditions. 
REACTIVITY (YELLOW) : (0) Stable even under fire conditions. 
SPECIAL : Unspecified 
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-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 1992-1993" 
California Assembly Bill 1803 Well Monitoring Chemicals. 
Canadian Domestic Substances List 
Clean Air Act Section 111 List. 
Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 311 Hazardous Chemicals List. 
DOT Hazardous Materials Table. 49 CF’R 172.101 

EPA List of VOC chemicals from 40 CFR 60.489 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
Massachusetts Substance List. 
New Jersey DEQlOO list for release reporting. 
New Jersey Right To Know Substance List. (December 1987) 
OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
OSHA Process Safety Rule chemical with a TQ. Effective May 26, 1992 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX to 40 CFR 264 
RCRA Hazardous Waste 
SARA Section 110 Priority List of CERCLA Hazardous Substances 

SARA Section 313 Toxic Chemicals List 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50968 (December 11, 1989) 
Washington State Discarded Chemical Products List, November 17, 1989 
Wisconsin Air Toxics Control Regulation NR-445 (December 1988) 
XYLENE [1330-20-71 

_________________-__---------- TOXICITY DATA _____--__--_________-------------- 

SHORT TERM TOXICITY: Unknown 

LONG TERM TOXICITY: unknown 

TARGET ORGANS: CNS, eyes, gi tract, blood, liver, kidneys, skin 

SYMPTOMS: DIZZ, EXCITEMENT, DROW, INCO, STAGGERING GAIT, IRRIT 
EYES, NOSE, THROAT, CORNEAL VACUOLIZATION, ANOREXIA, 
NAU, VOMIT, ABDOM PAIN; DERM Source: CHRIS 

CONC IDLH: 1OOOppm 

NIOSH REL: 100 ppm Time weighted averages for 8-hour exposure 
434 mg/M3 Time weighted averages for 8-hour exposure 
200 ppm Ceiling exposures which shall at no time be 
exceeded(lO-MIN) 868 mg/M3 Ceiling exposures which 
shall at no time be exceeded(lO-MIN) 

ACGIH TLV: TLV = lOOppm(434 mg/M3) 
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..;IH STEL: STEL = 150 ppm(651 mg/M3) 

OSHA PEL: 

MAX INFORMATION: 

CARCINOGEN?:- 

Transitional Limits: 
PEL = 100 ppm(435mg/M3) 
Final Rule Limits: 
TWA = 100 ppm (435 mg/M3) 
STEL = 150 ppm(655 mg/M3) 

100 ppm 
440 mG/M3 
Substance with systemic effects, onset of effect less 
than or equal to 2 hrs: Peak = 2xMAK for 30 minutes, 4 
times per shift of 8 hours. 

N STATUS : See below 

CARCINOGEN LISTS: 
IARC: Not classified as to human 

carcinogenicity or probably not 
carcinogenic to humans. 

MAX: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

HDMAN TOXICITY DATA: (Source: NIOSH RTECS) 
l orl-hmn LDLo:50 mg/kg YAXUD5 22,883,80 

ihl-man LCLo:lOOOO ppm/6H BMJOAE 3,442,70 
BEHAVIORAL 

General anesthetic 
LUNGS, THORAX, OR RESPIRATION 

Cyanosis 
BLOOD 

Other changes 

LD50 value: orl-rat LD50:4300 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:4300 mg/kg 
ihl-rat LC50:5000 ppm/QH 
ipr-rat LD50:2459 mg/kg 
scu-rat LD50:1700 mg/kg 
ipr-mus LD50:1548 mg/kg 
ivn-rbt LDLo:129 mg/kg 
ihl-gpg LCLo:450 ppm 
ipr-gpg LDLo:2 gm/kg 
ipr-mam LDLo:2 gm/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 
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Reproductive toxicity (1992 RTECS): 
This chemical is a mammalian reproductive toxin. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
ihl-rat TCLo:250 mg/m3/24H (7-15D preg) ATSUDG 8,425,85 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

ihl-rat TCLo:50 mg/m3/6H (l-21D preg) JHEMA2 27,337,83 
EFFECTS ON FERTILITY 

Post-implantation mortality 
EFFECTS ON EMBRYO OR FETDS 

Fetotoxicity(except death,e.g.,stunted fetus) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Craniofacial(including nose and tongue) 

ihl-rat TCLo:50 mg/m3/6H (l-21D preg) JHEMA2 27,337,83 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Other developmental abnormalities 
EFFECTS ON NEWBORN 

Growth statistics(e.g.,reduced weight gain) 

ihl-rat TCLo:600 mg/m3/24H (7-150 preg) PCBRDZ 
163B,295,85 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

orl-mus TDLo:20600 ug/kg (6-15D preg) JTEHD6 9,97,82 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Craniofacial(including nose and tongue) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

orl-mus TDLo:31 mg/kg 16-15D preg) JTEHDC 9,97,82 
EFFECTS ON FERTILITY 

Post-implantation mortality 

ihl-mus TCL0:4000 ppm/CH (6-12D preg) TJADAB 28,221,83 
EFFECTS ON NEWBORN 

Growth statistics(e.g.,reduced weight gain) 
EFFECTS ON NEWBORN 

Physical 

ihl-mus TCL0:2000 ppm/CH (6-12D preg) TJADAB 28,221,83 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 
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ihl-mus TCLo:l gm/m3/12H (6-15D preg) ATSUDG 8,425,85 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

ihl-rbt TCLo:SOO mg/m3/24H (7-20D preg) ATSUDG 8,425,85 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 

California Prop 65: Not listed 

-----__---------------------- EPA’s IRIS DATA SuMMARy ---_________--___________ 

Xylenes; CASRN 1330-20-7 (04/01/92) 

-11. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name -- Xylenes 
CASRN -- 1330-20-7 
Last Revised -- O3/01/91 

Section II provides information on three aspects of the carcinogenic risk 
assessment for'the agent in question; the U.S. EPA classification, and guant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
- ---sented in three ways. The slope factor is the result of application of a 

_-. -dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in l,OOO,OOO. Background Document 2 
(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

1I.A. - EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION - 

Classification -- D; not classifiable as to human carcinogenicity. 

Basis -- Orally administered technical xylene mixtures did not result in 
significant increases in incidences in tumor responses in rats or mice of 
both sexes. 

II.A.2. HUMAN CARCINOGENICITY DATA - 
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None. 

II.A.3. ANIMAL CARCINOGENICITY DATA - 

Inadequate. In an NTP (1986) study, 50 male and 50 female F344/N rats 
were treated by gavage with mixed xylenes in corn oil (60% m-xylene, 14% 
p-xylene, 9% o-xylene and 17% ethylbenzene) at dosages of 0, 250 or 500 
mg/kg/day, 5 days/week for 103 weeks. Similarly, 50 male and 50 female B6C3Fl 
mice were treated with the same xylene mixture at dosages of 0, 500 or 1000 
mg/kg/day. Animals were killed and examined histologically when moribund or 
after 104-105 weeks. An apparent dose-related increased mortality was 
observed in male rats, but this difference was statistically significant for 
the high dose group, only. No other differences in survival between dosage 
groups of either sex were observed. Interstitial cell tumors of the testes 
could not be attributed to administration of the test compound observed in 
male rats (43/50 control, 38/50 low-dose and 41/49 high-dose). NTP (1986) 
reported that there were no significant changes in the incidence of neoplastic 
or nonneoplastic lesions in either the rats or mice that could be considered 
related to the mixed xylene treatment, and concluded that under the conditions 
of these 2-year gavage studies, there was "no evidence of carcinogenicity" of 
xylene (mixed) for rats or mice of either sex at any dosage tested. 

Maltoni et al. (1985). in a limited study, reported higher incidences 
(compared with controls) of malignant tumors in male and female Sprague-Dawley 
rats treated by gavage with xylene in olive oil at 500 mg/kg/day, 4 or 5 
days/week for 104 weeks. This study did not report survival rates or specific 
tumor types; therefore, the results cannot be interpreted. 

Berenblum (1941) reported that "undiluted" xylene applied at weekly 1 
intervals produced one tumor-bearing animal out of 40 after 25 weeks in 
skin-painting experiments in mice. No control groups were described. Pound 
(1970) reported negative results in initiation-promotion experiments with 
xylene as the initiator and croton oil as the promotor. 

II.A.4. SUPPORTING DATA FOR CARCINOGENICITY - 

The .-eguency of sister chromatid exchanges and chromosomal aberrations 
were nearly identical between a group of 17 paint industry workers exposed to 
xylene and their respective referents (Haglund et al., 1980). In vitro, 
xylene caused no increase in the number of sister chromatid exchanges in human 
lymphocytes (Gerner-Smidt and Friedrich, 1978). Studies indicate that xylene 
isomers, technical grade xylene or mixed'xylene are not mutagenic in tests 
with Salmonella typhimurium (Florin et al., 1980; NTP, 1986; Bos et al., 1981) 
nor in mutant reversion assays with Escherichia coli (McCarroll et al., 1981). 
Technical grade xylene, but not o- and m-xylene, was weakly mutagenic in 
Drosophila recessive lethal tests. Chromosomal aberrations were not increased 
in bone marrow cells of rats exposed to xylenes by inhalation (DoMer et al., . 
1980). 
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_________----____------------------------------------------------------------ 
P- 

1I.B. - QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 

Not available. 

1I.C. - QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE 

Not available. 

1I.D. - EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) 

II.D.l. EPA DOCUMENTATION - 

U.S. EPA. 1987. Drinking Water Criteria Document for Xylene. Prepared by 
-- -. Office of Health and Environmental Assessment. Environmental Criteria and 

M-- 3ssment Office, Cincinnati, OH for the Office of Drinking Water, 
Washington, DC. ECAO-CIN-416. Final. 

1I.D.Z. REVIEW (CARCINOGENICITY ASSESSMENT) 

The Drinking Water Criteria Document for Xylene has received Agency and 
external review. 

Agency Work Group Review; 12/02/87 

Verification Date: 12/02/87 

II.D.3. - U.S. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) 

Bruce Mintz / ODW -- (202)260-9569 / FTS 260-9569 

W. Bruce Peirano / ORD -- (513)569-7540 / FTS 684-7540 
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_-_____-__--________-------- PROTECTION Jj&,, FIRST AI,, ------------------------- 

PROTECTION SUGGESTED 
FROMTHE CHRIS MANUAL: 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

** WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

l * EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes contaminated. 

** REMOVE CLOTHING: 
Immediately remove any clothing that becomes wet to avoid any flammability hazard 

** REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
NIOSH (XYLENE) 
1000 ppm: Any chemical cartridge respirator with organic vapor 
cartridge(s). l Substance reported to cause eye irritation or damage may 

require eye protection. / Any powered air-purifying respirator with 
organic vapor cartridge(s). l Substance reported to cause eye irritation 
or damage may require eye protection. / Any supplied-air respirator. f 
Substance reported to cause eye irritation or damage may require eye 

protection. / Any self-contained breathing apparatus. * Substance 
reported to cause eye irritation or damage may require eye protection. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE: NIOSH 
EYE: irr immed 
SKIN: soap wash promptly 
INHALATION: art resp 
INGESTION: no vomit 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 

breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
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.anning water for at least 15 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: XYLENES 
DOT ID NUMBER: UN1307 

ERG93 
*POTENTIAL HAZARDS* 

GUIDE 27 

l FIRB OR EXPLOSION 
Flammable/combustible material; may be ignited by heat, sparks or flames. 
Vapors may travel to a source of ignition and flash back. 
Container may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. 
Runoff to sewer may create fire or explosion hazard. 
Material may be transported hot. 
*HEALTH HAZARDS 
May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. Stay 
upwind; keep out of low areas. Positive pressure self-contained 
L -lathing apparatus (SCBA) and structural firefighters' protective 

:- 
thing will provide limited protection. *Isolate for l/2 mile in all 

directions if tank, rail car or tank truck is involved in fire. CALL 
Emergency Response Telephone Number on Shipping Paper first. If 
Shipping Paper not available or no answer, CALL CHEMTREC AT 
I-800-424-9300. If water pollution occurs, notify the appropriate 
authorities. 
'FIRE 
Small Fires: Dry chemical, C02, water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. Apply 
cooling water to sides of containers that are exposed to flames until 
well after fire is out. Stay away from ends of tanks. For massive 
fire in cargo area, use unmanned hose holder or monitor nozzles; if 
this is impossible, withdraw from area and let fire burn. Withdraw 
immediately in case of rising sound from venting safety device or any 
discoloration of tank due to fire. 
'SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard 
area. Stop leak if you can do it without risk, Water spray may reduce vapor; 
but it may not prevent ignition in closed spaces. 
Small Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
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Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush eyes 
with running water for at least 15 minutes. Wash skin with soap and 
water. Remove and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on . 
the part of the compilers of the CHEZMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CWRMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database,' or in any of its printed or displayed output 
forms. 
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Naval Air Station Memphis 

Site Invmigation Plan - SUWU 14 
Revision I: September 20, 1995 

1.0 INTRODUCTION 

As part of the U.S. Navy Comprehensive Long Term Environmental Action Navy Program, the 

following RCRA Facility Investigation (RFI) Site Investigation Plan (SIP) has been prepared for 

SWMU 14, the former site of Building S-140 and the Seventh Avenue ditch, at NAS Memphis, 

Millington, Tennessee. The primary reference for this plan is the Comprehensive RF1 Work Plan 

(E/A&H, 1994). 

2.0 ENVIRONMENTAL SETTING 

SWMU 14 is a flat, grass-covered area on the Southside of NAS Memphis, east of 

Seventh Avenue and north of Polaris Drive (Figure 1). Drainage ditches are located to the south 

and west of the site. The eastern portion of the site has a small stand of pine trees, several 

sidewalks, and a large open field that was once used as a trailer park. Residential property is 

at the far east end of this open field. 

Building S-140, demolished in 1985, contained a paint spray booth, a paint removing area, and 

a paint washdown area used to train Navy personnel in painting-related processes from 1943 

to 1985. According to engineering plans of the building obtained from Public Works, four 

smaller structures also were associated with the building. Building 275, function unknown, was 

approximately 50 feet east of S-140 and was demolished in 1985. .- Building S-1602 was 

reportedly a mobile building along the eastern edge of the site and was removed from the site 

in August 1989. Building 351,SO feet southeast of S-140, reportedly was a pre-fabricated metal 

storage building used as a paint locker prior to its demolition in 1985. The 1990 RFA 

description for SWMU 14 (ERC Epvironmental and Energy Services Co., 1990) is provided in 

Attachment 1 of this document. 

Also associated with Building S-140 is SWMU 46, a former hazardous waste accumulation point 

that was at the nor@ end of a paved area east of the building. In 1980, the site was used for 

less-&a&O-day storage of drummed hazardous waste. Waste paints and thinners were 

1 



Assembly E - RFI Work Plan 
Naval Air Station Memphis 
Site Investigation Plan -L SWMU 14 
Revision 1: September 20, 1995 

This page intentionally left blank. 

. 

t 

2 





Assembly E - RFI Work Plan 
Naval Air Station Memphis 

Site Investigation Plan - SWMV 14 
Revision 1: September 20, 1995 

reportedly stored at SWMU 46. This SWMU will be investigated during the Assembly G 

Confiiatory Sampling Investigation. 

2.1 Topography and Drainage 

The site is relatively flat with no obvious direction for surface-water runoff. It is likely, 

however, that all runoff currently discharges as sheet flow to the Seventh Avenue ditch to the 

west and a smaller ditch to the south. These ditches, which ultimately discharge into the 

Big Creek Drainage Canal, are partially concrete-lined. According to base drainage maps,’ a 

storm drain was located in an outdoor wash basin south of Building S-140. The drain connected 

to a 1Zinch concrete line which ran beneath the southern access road and discharged directly 

into the southern ditch. The drain line was plugged in 1980 and drainage diverted to the sanitary 

sewer. Today, there is no evidence of the drain, but the associated outfall still is present in the 

bank of the ditch. A topographic map showing the local land surface elevations for SWMU 14 

is provided in Attachment 2 of this document. 

2.2 Geologic and Hydrogeologic Information 

The regional and local hydrogeology are described in Sections 2.11 and 2.12 of the 

Comprehensive RFI work Plan. Site-specific geologic and hydrogeologic information has been 

collected from the following sources: -a 

0 Several stratigraphic test borings completed on the NAS Memphis Southside, including 

two test holes recently completed by the United States Geological Survey (USGS). 

l Subsurface information generated during the installation of two background well clusters, 

designated BG-02 and BG-04, on the Southside. 

The following sections describe the geologic and hydrogeologic information for NAS Southside. 
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2.2.1 Stratigraphic Test Borings 

Stratigraphic Test Hole SH:U-89, approximately 4,500 feet northeast of SWMU 14, was drilled 

and logged in 1983 in preparation of installing Southside production well PW-5 in 1985. The 

U. S. Geologic Survey (USGS) recently completed two soil borings on the Southside, designated 

as Test Holes 7 and 8 (Figure 1). Test Hole 7 is approximately 75 feet north of SWMU 14 and 

Test Hole 8 is approximately 3,500 feet south-southwest of SWMU 14 at the southern comer 

of the sewage lagoons (SWMU 9) near the Big Creek Drainage Canal. The following table 

describes the lithology encountered in each stratigraphic test hole. 

T&k 1 
StmtQraphic Test Borings on the NM Memphis South&k 

Loess Silt and clay deposits 0 to 38 silt and clayey silt 0 to 34 feet Not present 
feet bls (38’) bls (34’) 

.:. .,. 
j: .:,: :: 

.::,: ” ,. : ., 

Fluvial Deposits 
.:, 

s&~.ik.~,.3~&.&fen. 
:. ,:. .. 

sltnd, gIa&ild silt34 &et lils ;. Not’&+ % ; : .:. 
.:.:. .i.:-‘blsW): ::.i:. :y:. :::::j ~+~feetwq(++‘, ]:;;:.j.,:.‘.i- :: :.,:,., ;. 1’. .;,.: .‘.:, _’ :,‘;.:,.,,. 

Cockfield Formation sand. silt, clay, and tignitc 97 sand. silt, clay. ud ligllitc fnm Sand. silty sand. clay, and lignite 
feet bls to 134 feet bls (37’) 47 feet bls to 173 feet bls (126’) 45 to 153 feet bls (108’) 

: : :. : ,: j -.:.:,:,: . : :,: ,I’; .:...:..,. .’ :.: ,... ‘: ..,: ‘:~~~:,~:.~,: .: :..::::: “g ; :‘. ; : : : : : : ‘::’ : .: : ., :,,:,. :,j.:: ,.:.: .: :.::;. : :,, : : ‘. : : .,,,: ‘, : ..’ 1, 
‘c&lt;Mo;mtnin F&ti..+ ,:.,.~:~jpj;:~..~iii’iFom:1341 ,;:... Haddightlysilty &y:&4j,3: .‘. ti’sfi,tiy& iipy from & 

;. : . . :.? .::. . . . . . . . ,.. .;:-.: :fcetbj~blrl6@fwtbli126’);. :. fectblstommh&onctptbof’ fcctbktotc~dcpthd 
., ‘....’ : : 

. . ,, 
:+: ‘.,:.. j;confhiing &.. iOithp Memphis 

boring at 202 fees ading unit @ing at 182 f&t bls; confi;ling 
I’ **a :.:I :. ;:,. fortbcMe-mptdsAquifer ..‘. unitforthMemphkk@f~~ ; 

Notes: 

. SH:U-89 - USGS well designations 
b Lithologic description for U-89 based oa driller’s log cotmined in Attachment 3. Lithologic descriptions for Test Holes 7 and 8 based 

on oral cmomunication with USGS representatives; geophysical logs are forthcoming in USGS publications. 
c bls - below lpnd surface 
* (38’) - indicates rhickncss of fotmation 

As shown on Table 1, lithology in the upper interval of the test borings differs from north to 

south and west to east. Instead of loess and fluvial deposits, alluvium is present in the 

stratigraphic test boring nearest to Big Creek (Test Hole 8). In addition, when comparing Test 

Hole SH:U-89 to Test Holes 7 and 8, the fluvial deposits are thinner and the Cockfield 
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Formation thicker in the eastern part of the Southside. A copy of the boring log for SH:U-89 

is included in Attachment 3 of this document. 

The USGS collected soil samples from USGS Test Holes 7 and 8 and submitted them for 

geotechnical analyses (J. Carmichael, USGS, written communication, 1995). Table 2 presents 

the hydraulic conductivity results of the soil samples. 

Table 2 
Hydra& Conductivity Analyses: USGS Test Holes 7 and 8 

Test Hole 

Pi-7 

TH-7 

Sample Depth (feet bW Hydraulic Conductivityb 
: . . . . :: : ..: 

:. 10; 12, .y;:.;; ;‘:,::I :.:y ‘1 i.83 x.10-’ 

160 - 162 1.04 x lo“ 

TH-7 mo-2oi.s:. :. : ..: : ... 1:. .:;.::. 3.4?,j!q 

TH-8 17 - 19.5 2.41 x 10d 
. .,. ,... . ..>. . . . . .;+ . . . . .:. ;: ::,,:.. > >,:.: :..: 1:::. .,::: ..,.;,; :;:.y; :.... :.:.:...:y :; :: :, ‘.:.‘..‘-..“. 

:&-8’:‘:. :.. ..:‘.....: ..-..:..:y ;::‘i’;‘::“:” :yi ..: 
:j: ..I 

180;182.5”.. . ...:. : : : .:.::.: 1.76~~11)~ 

. bls denotes below land surface 
b Hydtaulic conductivity dctctmincd using the following method: trhxhl. wnstant bud. undistwbed wtbod; data rcponcd in 

centimctcrs per second. Results obtaiaed through written ~mmunication with Mr. Jack Camticbael of USGS. 

2.2.2 Background Well Clusters Number 2 and 4 

Two backgro&d well clusters, designated BG-02 and BG-04, were installed on the Southside 

in January, 1995, in conjunction with the RFIs at Assembly A SWMUs. Figure 1 shows the 

background well locations and Attachment 3 of this document contains the boring logs. The 

following table describes the lithology encountered at each background well location. 

The lithology encountered at background well locations BG-02 and BG-04 was similar to that 

of stratigraphic test hole SH:U-89 and Test Hole 7 described above; however, the fluvial 

deposits at BG-02 were thicker (38 feet) than at Test Hole 7 (13 feet). , 
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Table 3 

StrstiaraDbic unit 

Backgmtmd Wells on the NAS Memphis Southside 

BGo2 BG-04 

Alluvium 

Locss 

.: : ,, Not prcmlt Notpnsent 

Silt and clay deposits 0 to 29 feet bls (29’) Silt and clayey silt 0 to 38 feet bls’ (38’)b 

Cockfield Formation Sand. silt, and clay 77 feet Ms ta 
mrmination depth of the boritq at 87 feet 
bls 

Sand and clay fmm 71 feet bls to termination 
depth of the boring at 76 feet bls 

Notes: 

I bls = below land surface 
b (29’) - indicates thickness of formation 

2.2.3 Shallow Groundwater 

No groundwater monitoring wells exist at SWMU 14. Based on existing regional information 

and conversations with USGS personnel, depth to groundwater is expected to range between 

approximately 10 and 15 feet below land surface (bls). Based on topography and the information 

contained in the conceptual model of the NAS Memphis hydrogeology (Section 2.12 of the 

Comprehensive RF’Z Work Plan), groundwater is presumed to flow in a southwesterly direction 

in the fluvial deposits/deeper alluvium in the vicinity of SWMU 14. Within the NAS Memphis 

Southside, greundwater in the loess/shallow alluvium most likely moves primarily downward 

to recharge the fluvial deposits/deeper alluvium. In the immediate vicinity of SWMU 14, some 

water in the loess/alluvium may move laterally to discharge to the ditches west and south of the 

site. 

2.3 Climatological Data 

Regional climatological data are provided in Section 2.8 of the Comprehensive RFI Work Plan. 
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3.0 SOURCE CHARACTERIZATION 

The Initial Assessment Survey (NEESA, 1983) included a hazardous-waste survey, which 

indicated that acidic paint strippers, ethyl acetate, isopropyl alcohol, methyl ethyl ketone, 

PD-680, waste paint, other paint strippers, and spray booth sludges were used or generated in 

Building S-140. According to building diagrams, there were two drainage systems associated 

with painting activities at S-140, one in the central portion of the building which housed the 

paint spray booths and water wash pits and one in the northern portion where the interior 

wash-down area and work table were located. 

-. 

Paint-related wastes generated by the paint spray booth and water wash pits in the central portion 

of the building were apparently collected in two floor drains which emptied into two large sump 

pits. Paint waste and sludge from these sumps most likely were removed on an as-needed basis, 

with any overflow discharged directly to the Seventh Avenue ditch. This waste and sludge 

conkned chromium, lead, and various hydrocarbons and paint solvents including mineral spirits, 

toluene, and phenols. After 1980, the flow from the paint booth and wash-down area was 

redirected to a paint separator/sump in the building’s mechanical room with the overflow going 

to the sanitary sewer. 

Wastes generated by the paint wash-down area and work tables in the northern portion of the -. 
building were discharged to an unidentified drain line exiting the east side of the building. In 

1968, these wastes were diverted to an interceptor/separator installed beneath the north end of 

a sidewalk immediately east of the building. According to construction diagrams, this 

interceptor was 3.5 x 5 feet across with the deepest portion of the bottom 4.5 feet bls. 

Discharge from the interceptor was directed to the sanitary sewer line to the north. 

Another potential source of contaminants at SWMU 14 was an outdoor wash basin at the 

southern portion of the site that since has been removed. This 36 x 40-foot concrete slab was 

surrounded by a 6-inch berm and, according to sewer modification diagrams, the drain in this 
-- 

9 
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basin once discharged to the southern drainage ditch, but was diverted to the sanitary sewer in 

1980. 

-9 

. 

A visual inspection of the site by E/A&H on June 8, 1995, found no evidence of the building, 

sumps, paint separator, or discharge line to the Seventh Avenue ditch. Only the small outfall 

leading from the former wash basin at the southern part of the former facility was identified in 

the southern drainage ditch. 

4.0 CHARACTERIZATION OF HAZAFkDOUS CONSTITUENT RELEASES 

4.1 Previous Investigations 

This area has not been previously studied. 

. 
4.2 Data Gaps 

Data gaps include information pertaining to the potential for sediment, subsurface soil, and 

groundwater contamination. Addressing the following data gaps will be the focus of this 

investigation: 

0 The status and/or impact of the sumps, paint separator, and discharge line. 
l The potential for sediment contamination in nearby ditches. 
l The potential for surface-soil contatnination. 
l The potential for subsurface soil contamination in the loess. 

0 The potential for groundwater contamination in the loess and fluvial deposits. 

4.3 Objective and Proposed Field Investigation 

The objective of the proposed field investigation is to fill the data gaps listed in Section 4.2 and 

to delineate the horizontal and vertical extent of any soil, sediment, and/or groundwater ‘. 
contamination present at SWMU 14. The field sampling investigation will consist of a 

10 
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preliminary geophysics investigation and two subsequent primary phases in which soil, 

groundwater, and sediment samples will be collected as outlined below. 

The fust phase will consist of collecting soil and groundwater samples using Direct Rush 

Technology (DPT) equipment, and collecting sediment samples from the drainage ditches on the 

south and west sides of the site. After the BRAC Cleanup Team (BCT) reviews the analytical 

data from the DPT phase of this investigation, a second phase will be conducted. The second 

phase will consist of conducting and sampling soil borings and installing and sampling 

monitoring wells. All sample collection and processing will be in accordance with Section 4 of 

tbe Cornprehqasive RFI Work Plan. 

,- 

Contaminant concentrations identified in soil and groundwater at SWMU 14 will be compared 

to background soil and water concentration data from four existing monitoring well clusters, two 

of which (BG-02 and BG-04) were installed on NAS Southside (Figure 1) and two on 

NAS Northside. At a fifth background location on the Northside, a soil boring was completed 

and sampled, but monitoring wells were not installed due to the lack of groundwater in the loess 

and the unexpected thinness of the fluvial deposits at that location. Contaminant concentrations 

identified in sediment at SWMU 14 will be compared to upgradient sediment concentrations 

from the SWMU 38 (Miscellaneous Ditches in the Industrial Areas) secondary drainage ditches 

on the Southside. These comparisons will assist in dete rmining whether measured values occur 

naturally or indicate contamination. Samples of these mediums also will be compared to the 

appropriate action levels to determine if further investigation and remediation are necessary. 

-4 I 

Reference materials will be used to determine the physical, chemical, and migration/dispersal 

characteristics of any contaminants identified during the RFI that exceed the appropriate action 

levels. The procedures and references used to determine these characteristics will be 

documented in the RF1 report. Each phase of the proposed investigation is outlined in the 

following sections. 

11 
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4.3.1 Geophysical Survey 

On July 19, 1995, E/A&H performed a geophysical survey at SWMU 14 in an attempt to verify 

the approximate location of the former building and subsurface structures. The geophysical data 

were generated using frequency-domain electromagnetic instrumentation (EM-3 1). The EM-3 1 

survey included a conductivity survey and an in-phase (metal detection) survey. Geophysical 

anomalies due to disturbed soil or metal objects were plotted on a map, and proposed sample 

locations were chosen after reviewing the results. The geophysical survey identified one 

moderate anomaly at SWMU 14 near the former location of an outdoor washbasin. The rest of 

the surveyed area was anomaly-free, indicating the sumps and separators may have been 

removed during building demolition. A linear feature along the site’s eastern survey boundary 

may be an abandoned potable water line that supplied water to the adjacent property when it was 

a trailer park. Attachment 5 of this document provides the Geophysical Survey Report 

(E/A&H, 1995) for SWMU 14. 

4.3.2 DPT Investigation 

The first phase of soil and groundwater sampling will be conducted using DPT equipment, with 

sampling and field analyses conducted in accordance with the ,methodology outlined in 

Section 4.4.4.3 of the Comprehensive RFZ Work Plan. Results of the DPT investigation will be 

used to plan the placement of monitoring wells in the second phase of the investigation. _ 

Prior to collecting soil and groundwater samples, the DPT piezocone system, which consists of 

an electronic cone penetrometer, will be used to obtain lithologic information and identify 

potential water-bearing zones. The piezocone obtains and plots measurements of point-stress, 

sleeve friction, and pore pressure as the tool is advanced into subsurface. As shown on 

Figure 2, four DPTpiezocone locations are proposed around the area of investigation. 

As shown on Figure.2, 11 DPT sampling locations are proposed. Five of the sampling locations 

will be positioned surrounding the former waste receiving structures near the northeast comer 

12 
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of the building. One sampling location also will be positioned in the center of SWMU 46 

(former hazardous waste accumulation point), Building 35 1 (former paint locker in the southeast 

comer of the site), and Building 275 (function unknown). Two DPT sampling locations also are 

proposed to assess migration between Building S-140 and the Seventh Avenue ditch. One 
unbiased sampling location will be positioned east of the former building’s southern portion. 

These sampling locations were selected to: (1) estimate the nature and extent of contamination 

(if any) and (2) provide a geologic cross-section of the loess and upper fluvial deposits in the 

area. 

It is anticipated that the DPT equipment will be able to penetrate only to the top of the fluvial 

deposits; therefore, data from the DPT investigation will be limited to a depth of approximately 

40 feet bls. Results of the DPT investigation will be used to plan the numbers, locations, and 

depths of soil borings and monitoring wells in the second phase of the investigation. 

Volatile organic compounds (VOC) analysis of both soil and groundwater samples will be 

performed in a field laboratory using a gas chromatograph (CC), with at least 25% of the 

collected samples split and sent to an offsite laboratory for confirmatory purposes. Split samples 

submitted to the offsite laboratory will be analyzed for WCs using USEPA Method 8240. 

Split-sample selection will be determined in the field. 

soil . 

Figure 2 shobs the 11’ proposed DPT soil and groundwater sampling locations. The DPT 
geocone sampler, which is a split-spoon sampler with a push plug on the leading end, will be 

advanced and retracted to retrieve relatively undisturbed subsurface soil samples from the 

following intervals at each sample station: 

0 From just above the soil-water interface (anticipated to be between 10 and 15 feet bls). 

a From an intermediate interval between the surface and the first water encountered 

(approximately 5 to 7 feet bls). 

- i 
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Different and/or additional intervals also may be sampled if piezocone logs or other field 

observations suggest that a change in sampling strategy would yield useful results. Any 

deviations from the proposed strategy or locations will be recorded in the field logbook along 

with an explanation for each deviation. If contamination is identified at a subsurface 

soil-sampling location through field screening or laboratory analysis, additional sampling 

locations will be selected to estimate the extent of contamination. 

Groundwater 

The DPT equipment will be used to collect groundwater samples from the water-bearing zones 

at each sample station. If possible, two water samples will be collected from each sampling 

location as follows: 

l The top of the first saturated zone encountered. 
l Refusal (presumed to be just below the top of the fluvial deposits). 

Field personnel may deviate from this strategy if field conditions or data (i.e., piezocone or 

screening analysis) suggest that additional or different sampling intervals may be successfully 

sampled or would yield more useful information. The area(s) under investigation then may be 

enlarged or reduced and additional sampling locations may be selected based on the results of . 
the data from the initial DPT sampling. Any deviations to the sampling plan will be recorded 

in the field logbook along with an explanation for each deviation. 

4.3.3 Sediment and Shallow Soil Samples 

Sediment samples will be collected from three locations within the adjacent drainage ditches 

(Figure 2) to determine if SWMU 14 contaminants have been transported either by direct 

discharge or surface runoff. At each of the three locations, a sediment sample will be collected 

from the following intervals: 

16 
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a 0 to 6 inches bls (to capture recent deposition). 

l 18 to 24 inches bls (to capture contaminants from past releases). 

In addition to the three sediment sampling locations in the adjacent drainage ditches, one shallow 

soil sample station is proposed at a location just below the cement spillway at the small outfall 

which leads from SWMU 14 to the cement-lined ditch along Polaris Drive. Shallow soil 

samples will be collected using a hand auger from the following intervals: 

l 0 to 6 inch bls. 

l 18 to 24 inches. 

All sediment and shallow soil samples will be collected in accordance with Section 4.7 of the 

Comprehensive REI Work Plan and submitted for Full-Scan Analysis (FSA) using the following 

methods: 

Analysis 

Volatile Organic Compounds 

Semivolatile Organic Compounds 

Total Petroleum Hydrocarbons - Gasoline and 
Diesel-Rangi‘Organics 

Chlorinated Pesticides/PCBs 

Organophosphorus Pesticides 

Chlorinated Herbicides 

40 CFR Pt. 264, Appendix IX Metals 

Total Cyanide 

Method 

USEPA Method 8240 

USEPA Method 8270 

TN Modified 8015 - GROB’lEXDRO 

USEPA Method 8080 

USEPA Method 8140 

USEPA Method 8150 

USEPA Method 601017000 series 

USRPA Method 9010 

For comparison, sediment samples also will be collected from both upgradient and downgradient 

locations of the drainage ditches during the SWMU 38 RPI (refer to Figure 2, Proposed Sample 
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Locations, in the SWMU 38 RF1 Work Plan in this document). Field personnel may deviate 

from this sampling strategy should field conditions or data suggest that changing the sampling 

location, interval, or frequency would yield more useful results. Any deviations will be 

recorded in the field logbook along with an explanation for each deviation. 

4.3.4 Soil and Groundwater Investigation 

The numbers, locations, and depths of soil borings and monitoring wells will be determined 

using data from the first phase of this investigation. Soil borings will be advanced and sampled 

and monitoring wells will be installed using the Rotasonic drilling technique as described in 

Section 4.4.5 of the Comprehensive RFI Work Plan. All soil and groundwater samples collected 

during this phase of the investigation will be analyzed for FSA using the methods listed in 

Section 4.3.3 above. 

Approximately 6 soil borings, each converted to a groundwater monitoring well, will be 

advanced and sampled during the second phase of the RFI. The monitoring wells will be 

installed in three paired clusters (one shallow and one deeper). Each cluster will consist of one 

monitoring well screened in the fust water-bearing zone in the loess (anticipated to be less than 

20 feet bls) and one screened in the upper fluvial deposits (anticipated to be 35 to 45 feet bls). 

The soil boring/monitoring well locations will be selected based on the DPT investigation. 

Soil Borings 

Soil borings will be advanced and sampled prior to monitoring-well installation. The three 

shallow soil borings will be advanced and continuously sampled to a depth of approximately 

20 feet in the loess. The three deeper borings will be advanced into the upper fluvial deposits 

(anticipated to be between 35 and 45 feet bls). All borings will be continuously sampled for 

lithologic description and organic vapor field screening, with information recorded in the field 

logbook. Samples for laboratory analysis will be collected at three intervals from one boring 
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at each well pair location. Subsurface soil samples will be collected from the following 

intervals : 

0 Near-surface (1 to 2 feet bls). 

0 From just above the soil-water interface (anticipated to be between 10 and 15 feet bls). 

0 From an intermediate interval between the surface and the first water encountered. 

The intermediate subsurface soil sample interval will be selected based on organic vapor readings 

or by field judgement as described in Section 4.4.4 of the Comprehensive RFI Work Plan. All 

soil samples collected during this second phase will be submitted for FSA. 

Monitoring Wells 

Three monitoring well clusters will be installed during the second phase of investigation. Each 

cluster will consist of one monitoring well installed in the loess to a depth of between 10 and 

20 feet bls and one monitoring well in the fluvial deposits to a depth of approximately 35 to 

45 feet bls. The proposed well locations and depths, determined from the DPT investigation, 

will be submitted as an addendum to this plan. The monitoring wells will be constructed of 

2-inch PVC with lO-foot screens. The wells will be installed in accordance with Section 4.5 of 

the Comprehensive RF” Wonk P&m, using Rotasonic drilling techniques. Groundwater samples -. 
will be collected as described in Section 4.6 of the Comprehensive RFI Work Plan. All 

groundwater samples collected from the monitoring wells will be submitted for FSA. 

To further define the lithology of the site, the deepest monitoring well drilled at the site will be 

logged geophysically as described in Section 4.3.3.4 of the Comprehensive RFI Work Plan. The 

logging data will be correlated to data obtained from USGS Stratigraphic Test Holes 7 and 8 for 

use in determining local lithology . 

. . 
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Field personnel may deviate from the proposed sampling strategy should data from the 

DPT investigation, field conditions, or organic vapor field screening readings suggest that 

additional or different intervals may be successfully sampled or yield more useful information. 

Deviations will be documented in the field logbook and the RFI Report. The area of 

investigation then may be expanded or concentrated, based on the results of the initial data. 

Design Parameters 

Soil and groundwater samples will be collected and analyzed for engineering design parameters 

to plan for soil and/or groundwater remediation, in accordance with Section 4.4.5 of the 

Comprehensive RZ?Z Wodc Plan. One soil sample will be collected from above the frost zone of 

saturation and will be analyzed for total phosphorus, nitrate-N,. total Kjeldahl nitrogen, 

heterotrophic plate count, total organic carbon, and cation exchange capacity. One Shelby-tube 

sample will be collected from each lithologic unit (Section 4.4.5 of the Comprehensive REI Work 

Plan) and analyzed for hydraulic conductivity, porosity, bulk density, particle size, percent 

moisture, and specific gravity. 

One groundwater sample also will be collected from each screened water-bearing zone (loess and 

upper fluvial deposits) and analyzed for the following parameters to obtain data for potential 

remedial design: 5day biochemical oxygen demand, chemical oxygen demand, hardness, total . 
suspended solids, total dissolved solids, alkalinity, total phosphorus, nitrate-N, total 

Kjeldahl nitrogen, sulfates, heterotrophic plate count, turbidity, iron, and manganese. 

Hydrologic Characterization 

If groundwater contamination is present at SWMU 14 and remediation is required, aquifer tests 

(pump test, specific capacity test, and/or slug tests) will be performed at select monitoring wells 

to determine the aquifer response and to characterize subsurface hydrologic conditions 

(i.e., hydraulic conductivity, transmissivity, storativity). Aquifer tests are described in 

Section 4.9.4 of the Comprehensive RFI Work P&n. 

20 
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4.3.5 Expansion of Investigation 

If laboratory data indicate the presence of soil, sediment, or groundwater contamination in the 

proposed sample locations, additional sampling locations may be required to fully define the 

nature and extent of contamination, particularly in the determined downgradient groundwater 

flow direction. 

Measured contaminan t concentrations in soil and groundwater, coupled with groundwater-flow 

directions and characteristics, will be used to determine the locations of additional soil borings 

and/or monitoring wells, if the investigation is expanded. The soil and groundwater 

investigation will proceed until the nature and extent of contamination have been adequately 

defined and/or risk assessment modeling results indicate that downgradient concentrations are 

below action levels at potential receptor sites. 

r- 
4.4 Analytical Requirements 

Soil,. sediment, and groundwater samples will be collected from SWMU 14 for laboratory 

analysis. Sampling and analytical requirements are summarized in Table 4. 

Soil and groundwater samples collected during the DPT survey will be analyzed in the field with 

a portable GC at Level II-equivalent Data Quality Objectives (DQO). For those samples 

submitted for Ioffsite laboratory analysis, Level III-equivalent DQO will be used for 95 % of the 

samples and Level IV for the remaining 5%. 
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Table 4 
Proposed SmnpUng and Analyticd Rquimments - SWMU 14 

Method sarnplc Mats 

Boring soil 

Number of Saxnpies 

9 
2 
2 

AMlySiS 

FSA 
DPS 
ST 

Monitocing weu Ground&r .3 x.Qess RiA 
3Fluvial FSA 

~3(ILoess, 1Fluvial) DPW 

Notes: 

FSA (FUU scln hidYSk+) = GRO-TPH; DRO -TpH; VOCS; SVOCs: chlorinated p&cides/XBs. organophosphotus pesticides, chlorinated 
herbicides; total metals (Appendix lX), and cyanide. 

DPS @esign Ppnmetm Soil) = Tod phosphorus, nitrate-N. total Kjeldahl nitrogen (TKN), heterouophic plate count, total organic carbon 
(TOC). cationcxchangc capacity. 

ST (Shelby Tube) = Hydmlk ~~uctivity, porosity, bulk density, particle size, petcent moismrr. ate! specific gravity. 

DPW (Design Pammeters Water) = five-day biochemical oxygen demand (ROD,). chemical oxygen demand (COD), hatdttess, totpl suspended 
Sobds CrSS). total dissolved Solids VS). aflalit@‘, total phosphoms. titmte-N. TKN. hetetotrophic plate count, turbidity, iron and manganese. 

A detailed list of the analytical parameters .shown in Table 4 is provided in Appendix F of the 

Comprehensive RFI Work Plan. Field sampling personnel will determine which samples will be -W 

analyzed for Level IV-equivalent DQO. Field measurements at SWMU 14 will be collected in 

accordance with Section 4.10.1 of the Comprehensive RFI Work Plan. Measurements will 

include organic vapor for soil samples and boreholes; and pH, temperature, specific 

conductivity, and groundwater level for monitoring wells. 

-- 

4.5 Sample and Data Management 

Sample and data management procedures will adhere to Sections 4.12 and 5.0 of the 

Comprehensive RFI Work Plan. 

4.6 Sample Custody 

Samfile custody will adhere to Section 4.12.5 of the Comprehensive RFI Work Plan. 
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4.7 Quality Assurance/Quality Control 

Quality assurance/quality control procedures to be followed during the investigation will adhere 

to Section 4.14 of the Comprehensive RFI Work Plan. 

4.8 Decontamination Procedures 

Decontamination procedures will adhere to Section 4.11 of the Comprehensive RFI Work Plan. 

4.9 Investigation-Derived Waste 

Investigation-derived waste will be handled as specified in Section 4.13 of the Comprehensive 

RF!! Work f%zn. E/A&H is currently preparing a detailed Investigation-Detived Waste 

Management Plan for NAS Memphis. This plan, which will be submitted prior to the 

Assembly E field activities, provides additional guidance for handling IDW generated during the 

Assembly E RFI. 

5.0 POTENTIAL RECEPTORS 

SWMU 14 is located approximately 4,000 feet west of the nearest offsite residence and 200 feet 

west of the nearest NAS Memphis personnel. The SWMU is approximately 800 feet west of 

the base daycare center. The ditches draining the SWMU lead through populated areas of the 

base; therefore, the potential exists for contact with surface water and sediment in these features -- 
by base personnel. The stormwater from the site ultimately discharges into the Big Creek 

Drainage Canal, from which animals drink and feed. According to base personnel, no fishing 

or swimming occurs in the Big Creek Drainage Canal, but children may play near it. 

Other potential receptors include two production wells (PW4 and PW-5). PW-4 is 

approximately 5,800 feet northwest of SWMU 14 and PW-5 is approximately 4,100 feet, 

northwest. Both production wells are screened in the Fort Pillow Aquifer (PW-4 is screened at 

a depth of 1,450 feet bls and PW-5 is screened at a depth of 1,435 feet bls), with the 

Flour Island confining unit above the screened intervals. The potential for ecological and human 
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health effects will be analyzed in more detail and presented in the RF1 report is contamination 

is found at SWMU 14. 

6.0 QUALITY ASSURANCE PLAN 

The Quality Assurance Plan presented in Section 4.14 of the Comprehensive RFI Work Plan will 

be followed throughout the RFI at SWMU 14. 

7.0 DATA MANAGEMJNT PLAN 

The Data Management Plan presented in Section 5.0 of the Comprehensive RFI Work Plan will 

be followed during the RFI for SWMU 14. 

8.0 HEALTH AND SAFETY PLAN 

The site-specific Health and Safety Plan for SWMU 14 is included in Appendix A of this 

document. The Comprehensive Health and Safety Plan is included in Section 7 of the 

Comprehensive RFI Work Plan. 
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Assembly E - RFI Work Plan 
Naval Air Station Memphis 

Site-Specific Health and Safety Plan - SWUU 14 
Revision I: September 20. 1995 

1.0 INTRODUCTION 

As part of the U.S. Navy Comprehensive Long Term Environmental Action Navy (CLEAN) 

program, the following Site Specific Health and Safety Plan (SSHSP) has been prepared for the 

RCRA Facility Investigation (RFI) at SWMU 14, the Former Building S-140’ Site and 

Seventh Avenue Ditch, at the Naval Air Station (NAS) Memphis, Millington~ Tennessee. 

This plan is to be used in conjunction with the approved NAS Memphis Comprehensive Health 

and Safety Plan (CHASP). Copies of both this plan and the CHASP should be onsite during all 

field operations. The Navy project contract number with EnSafe/Allen & Hoshall (E/A&H) is 

N62467-89-D-03 18, CTO- 106. 

Applicability 

See CHASP Section 7.0. 

Current Hazardous Waste Operators and Emergency Response (HAZWOPER) training 

certificates for E/A&H, E/A&H subcontractors, and USGS personnel anticipated to be 

conducting field work onsite, will be filed in the field trailer and available for review. 

Individuals whose certifications are not on file, or those who have a more recent certificate (have 

attended a refresher course), will provide the Onsite Supervisor with a copy of their certificate 

before being allowed to enter a work area. 

Current OSHA refresher training certificates will be available, in the field trailer, for all 

employees involved in field activities if their refresher course requirements come up for renewal 

before the project begins. All subcontractors, DOD oversight personnel, and any other site 

visitors must provide health and safety certification with appropriate refresher course 

documentation prior to site entry. 
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2.0 SITE CHARACTERIZATION 

2.1 Site Description 

SWMU 14 is a flat, grass-covered area on the Southside of NAS Memphis, east of 

Seventh Avenue and north of Polaris Drive. Drainage ditches are located to the south and west 

of the site. The eastern portion of the site has a small stand of pine trees, several sidewalks, 

and a large open field that was once used as a trailer park. Residential property is at the far east 

end of this open field. 

Building S-140, demolished in 1985, contained a paint spray booth, a paint removing area, and 

a paint wash-down area used to train Navy personnel in painting-related processes from 1943 

to 1985. According to engineering plans of the building obtained from Public Works, four 

smaller structures also were associated with the building. Building 275, function unknown, was 

approximately 50 feet east of S-140 and was demolished in 1985. Building S-1602 was 

reportedly a mobile building along the eastern edge of the site and was removed from the site 

in August 1989. Building 351, 50 feet southeast of S-140, reportedly was a pre-fabricated metal 
-4 

storage building used as a paint locker prior to its demolition in 1985. 

Also associated with Building S-140 is SWMU 46, a former hazardous waste accumulation point 

that was at the north end of a paved area east of the building. In 1980, the site was used for 

less-than-90-day storage of drummed hazardous waste. Waste paints and thinners were 

reportedly stored at SWMU 46. ‘Ibis SWMU will be investigated during the Assembly G 

Confirmatory Sampling Investigation. 

2.2 Work Areas 

See Section 7.1.1 of the CHASP for a description of the following work zones: 

l Exclusion Zone (EZ), 
0 Contaminant Reduction Zone (CRZ), and 
0 Support Zone (SZ). 

2 
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For a description of field activities to be conducted at the site and within each work area see the 

Site Investigation Plan (SIP). 

2.3 Work Area Access 

Authorized personnel will be allowed access to work areas as long as they follow the 

requirements of this SSHSP and the CHASP. See also Work Area Access, Section 7.1.2 of the 

CHASP. 

2.4 Site Map and Work Zones 

The location of the site is shown in Figure 1, the vicinity map. A site map of SWMU 14 with 

proposed sampling locations is shown in Figure 2. The EZ, CRZ, and SZ locations will be 

based on physical layout of the site, work task requirements, and current meteorological 

conditions. Figure 3 provides a typical example of how work zones will be established at a site. 

3.0 SITE ACTIVITIES 

Site activities will include soil sampling (via hand auger), soil borings, and groundwater 

monitoring well installations. Subsequent activities will include well development, purging, and 

sampling as required. Field work is described in the Comprehensive RF1 Work Plan. 

4.0 CHE&AL HAZARDS 

Previous sampling operations and site history show a potential for exposure to various chemical 

contaminants. Table 4-l lists exposure guidelines for potential site chemicals. 

3 
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NITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: ORM-A 

++--- 
‘ability: Domestic service and air transportation shipper's declaration required 
per parcel: 10 GAL; 1PT 

NFPA CODES: 
HEALTH HAZARD (BLUE): (2) Hazardous to health. Area may be entered with 

self-contained breathing apparatus. 
FLAMMABILITY (RED) : (1) This material must be preheated before ignition 

can occur. 
REACTIVITY (YELLOW): (0) Stable even under fire conditions. 
SPECIAL : Unspecified 

-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 1992-1993" 
ATSDR Toxicology Profile available (NTIS** PB/B9/19446B/AS) 
California Assembly Bill 1803 Well Monitoring Chemicals. 
California Assembly Bill 2588 Air Toxics "Hot Spots" Chemicals. 
California Department of Health Services Drinking Water Action List. 
California Assembly Bill 1807 Toxic Air Contaminants. 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 2O/Ol/SfJ Canada Gazette part II, Vol 122. 
Clean Air Act Section 111 List. 
Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 307 Priority Pollutants 
DICHLOROMETHANE [75-09-21 
PC‘- Hazardous Materials Table. 49 CFR 172.101 

- r Carcinogen Assessment Group List 
EPA List of VOC chemicals from 40 CFR 60.499 
EPA Office of Pesticide Programs. List of active ingredients, 24 April, 1989. 
EPA TSCA 9(a) Preliminary Assessment Information Rule - effective 11/19/92 
EPA TSCA 8(d) Health and Safety Data Rule - effective date 10/04/82 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission.(TSCATS) Database - September 1989 
Massachusetts Substance List. 
National Toxicology Program list of anticipated human carcinogens 
New Jersey DEQlOO list for release reporting. 
New Jersey Right To Know Substance List. (December 1987) 
OSHA Air Contaminant (Table 2-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX to 40 CFR 264 
RCRA Hazardous Waste 
SARA Section 110 Priority List of CERCLA Hazardous Substances 
SARA Section 313 Toxic Chemicals List 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50969 (December 11, 1989) 
Suspected carcinogen (ACGIH). "Threshold Limit Values for 1992-1993" 
Washington State Discarded Chemical Products List, November 17, 1989 
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Wisconsin Air Toxics Control Regulation NR-445 (December 1988) 

______-_____-_______---------- TOXICITY DATA _____-______--____---------------- 

SHORT TERM TOXICITY: INHALATION: levels of 300-700 ppm for 3-5 hours has 
caused slight loss of muscle control and coordination. 
effects of higher concentrations include stupor, 
dizziness, chest pain, arm and leg pains, loss of 
feeling, loss of appetite, hot flashes and death. 
SKIN: may be irritating if confined on the skin by 
gloves or clothing. may be absorbed slowly through 
the skin to cause symptoms listed under inhalation. 
Eyes: may cause pain, irritation and burns. INGESTION: 
accidental ingestion of paint removers containing 
methylene chloride as the main ingredient have 
reportedly caused headache, nausea, vomiting, visual 
disturbance, presence of blood in the urine, and 
unconsciousness.(NYDH) 

LONG TERM TOXICITY: same symptoms as above. prolonged exposure can cause 
changes in blood, hallucinations and decreased 
response to visual and auditory stimulation. some 

long term exposures have also resulted in damage to 
the liver. most of the effects will disappear after 
exposure stops. methylene chloride caused genetic 
effects in certain bacteria and caused birth defects 
in chickens. in laboratory studies, methylene 
chloride has also been shown to cause tumors in mice 

and rats. whether methylene chloride causes defects 
or tumors in humans is not known.(NYDH) 

TARGET ORGANS: 

SYMPTOMS: 

CONC IDLH: 

NIOSH REL: 

ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

MAK INFORMATION: 

skin, cvs, eyes, 04.5 

INHALATION: anesthetic effects, nausea and 
drunkenness. CONTACT WITH SKIN AND EYES: skin 
irritation, irritation of eyes and nose. Source: CHRIS 

2300PPM 

Potential occupational carcinogen --LOWEST FEASIBLE 

TLV = 5Oppm Suspected human carcinogen (A2) 
Not listed 

Transitional Limits: 
PEL = 500 PPM; CEILING = 1000 PPM; MAXIMUM PEAK FOR 5 MINUTES IN ANY 2 HOURS = 2000 
Final Rule Limits: 
TWA = 500 ppm 
CEILING = 1000 PPM; MAXIMUM PEAK ABOVE CEILING FOR 5 MINUTES IN ANY 2 HOURS = 2000 ppm 

100 ppm 
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CHEMTOX DATA 
ri 1985-1994 by Resource Consultants, Inc. All rights reserved. 

-__-__-_________________________ IDENTIFIERS _______-____------_-______________ 

>MTOX RECORD 1655 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: DICHLOROMETHANE 
SYNONYMS : AEROTHENE MM; CHLORURE DE METHYLENE (French); DCM; 

DICHLOROMETHANE; DICHLOROMETHANE (DOT); FREON 30; METHANE 
DICHLORIDE; METHYLENE BICHLORIDE; METHYLENE CHLORIDE; 
METHYLENE CHLORIDE (DOT); METHYLENE DICHLORIDE; METYLENU 
CHLOREK (Polish); NARKOTIL; NCI-C50102; SOLAESTHIN; 
SOLMETHINE; METHANE, DICHLORO- 

CAS: 75-09-2 RTECS: PA8050000 
FORMUZJ\: CH2C12 MOL WT: 84.93 
WLN: GlG 
CHEMICAL CLA&:ST 

See other identifiers listed below under Regulations. 

_____________-______------------ PROPERTIES _____--_____----------------------- 

PHYSICAL DESCRIPTION: 

BOILING POINT: 
MELTING POINT: 
FLASH POINT: 
AUTO IGNITION: 
xr‘"'3R PRESSURE: 

LEL: 
IONIZATION POTENTIAL 
VAPOR DENSITY: 
EVAPORATION RATE: 
SPECIFIC GRAVITY: 
DENSITY: 
WATER SOLUBILITY: 
INCOMPATIBILITIES: 

colorless liquid with a chloroform-like odor [note: a 
gas above 104 fl 

313.15 K 40 c 104 F 
176.49 K -96.7 C -142 F 

Not available 
913 K 639.8 c 1183.8 F 

350mm @ 20 c 
19 % 
12 % 

(eV): 11.35 
2.9 (air=l) 
14.50(n-BLITYL ACETATE=l) 
1.33 
1.36174g/mL @ 0 c 
1.3% 
strong oxidizers, strong caustics, 
chemically active metals, such as 
aluminum or magnesium powders; sodium, 
potassium. reacts violently with 
lithium, sodium potassium alloy, 
potassium-tert-butoxide, (potassium 
hydroxide+n-methyl-n-nitrosourea) n sax 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: PHOSGENE/CORROSIVE. HIGHLY TOXIC ARID 
IRRITATING FUMES WTHIC. WHEN HEATED TO 
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DECOMPOSE, EMITS HIGHLY TOXIC FUMES OF 
PHOSGENE WSAX. 

ODOR DETECTED AT (ppm) : 
ODOR DESCRIPTION: 

100 % ODOR DETECTION: ' 

214 PPM 
_ SWEETISH (LIKE CHLOROFORM OR ETHER) 

Source:NYDH 
No data 

DOT hazard class: 6.1 POISON 
DOT guide: 74 
Identification number: UN1593 
DOT shipping name: Dichloromethane 
Packing group: III 
Label(s) required: KEEP AWAY FROM FOOD 
Special provisions: N36.Tl3 
Packaging exceptions: 173.153 
Non bulk packaging: 173.203 
Bulk packaging: 173.241 
Quantity limitations- 
Passenger air/rail: 60 L 
Cargo aircraft only: 220 L 
Vessel stowage: A 
Other stowage provisions: 

STCC NUMBER: 4941132 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER ACT Sect.311:No 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL): 0.005 mg/L (01/17/94) 
Maximum Contaminant Level Goals (MCLG): 0 mg/L (01/17/94) 

CLEAN AIR ACT: CAA '90 Listed 
EPA WASTE NUMBER: UO80 
CERCLA REF: Y 
RQ DESIGNATION: C 1000 pounds (454 kg) CERCLA 
SARATPQ VALUE: s Not listed 
SARA Sect. 312 

categories: 
-Acute toxicity: Toxic. LD50 > 50 and <= 500 
mg/kg (oral rat). 
Acute toxicity: Irritant 
Acute toxicity: adverse effect to target organs. 
Chronic toxicity: carcinogen 
Chronic toxicity: adverse effect to target organ 
after long period of exposure. 
Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 0.1 percent 
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PNGESTION: do NOT induce vomitincr; call a doctor. 
EYES: flush with water for at lea&t 15 min. 
CKIN: wipe off, wash with soap and water. 

-, 8 
L 'IRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. 

_______----____-------------- INITIAL INCIDENT RESPONSE ----------------------- 

FIRE EXTINGUISHMENT: Carbon dioxide or dry chemical for small fires, 
ordinary foam for large fires. Note: Water may be 
ineffective CHRIS91 

US Department of Transportation Guide to Hazardous Material's Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Toluene 
DOT ID NUMBER: UN1294 

ERG93 GUIDE 27 
*POTENTIAL HAZARDS* 

*FIRE OR EXPLOSION 
Flammable/combustible material; may be ignited by heat, sparks or flames. 
Vapors may travel to a source of ignition and flash back. 
Container may explode in heat of fire. 

por explosion hazard indoors, outdoors or in sewers. 
- .noff to sewer may create fire or explosion hazard. 

Material may be transported hot. 
*HEALTH HAZARDS 
May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. 
Stay upwind; keep out of low areas. 
Positive pressure self-contained breathing apparatus (SCBA) and structural fire? 
*Isolate for l/2 mile in all directions if tank, rail car or tank truck is invo: 
CALL Emergency Response Telephone Number on Shipping Paper first. If Shipping I 
If water pollution occurs, notify the appropriate authorities. 
*FIRE 
Small Fires: Dry chemical, C02, water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. 
apply cooling water to sides of containers that are exposed to flames until we11 
For massive fire in cargo area, use unmanned hose holder or monitor nozzles; if 
Withdraw immediately in case of rising sound from venting safety device or any c 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard area. 
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Stop leak if you can do it without risk. 
Water spray may reduce vapor; but it may not prevent ignition in closed spaces. 
small Spills: Take up with sand or other noncombustible absorbent material and 

rge Spills: Dike far ahead of liquid spill for later disposal. 
r'IRST AID '4 

Move victim to fresh air and call emergency medical care; if not breathing, give 
In case of contact with material, immediately flush eyes with running water for 
Remove and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



Not available. 

__________--------------------- 
__________----------------------- 

-------m-e___ 

1I.C. - QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE 

Not available. 

______------------------ ________________-_--____________________------- ------ 

1I.D. - EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) 

II.D.l. EPA DOCUMENTATION 

U.S. EPA. 1987. Drinking Water Criteria Document for Toluene. 
the Office of Health and Environmental Assessment, Prepared by 

Assessment Office, Cincinnati, 
Environmental Criteria and 

Washington, DC. ECAO-CIN-408. 
OH for the Office of Drinking Water, 

/4 -11-D-2. REVIEW (CARCINOGENICITY ASSESSMENT) 

The values in the 1987 Drinking Water Criteria Document for Toluene have 
received peer and administrative review. 

Agency Work Group Review: 09/15/87 

Verification Date: 09/15/87 

II.D.3. U.S. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) 

Dharm V. Singh / ORD -- (202)260-5958 / FTS 260-5958 

Robert E. McGaughy / ORD -- (202)260-5898 / FTS 260-5898 

_________------------------- PROTECTION jQqD FIRST AID --_----------_---________ 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 
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NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. -B 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

** EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes wet. 

** REMOVE CLOTHING: 
Immediately remove any clothing that becomes wet to avoid any flammability 

** REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
NIOSH (TOLUENE) 
1000 ppm: Any chemical cartridge respirator with organic vapor 
cartridge(s). * Substance reported to cause eye irritation or damage may 
require eye protection. / Any supplied-air respirator. * Substance 
reported to cause eye irritation or damage may require eye protection. / 
Any powered air-purifying respirator with organic vapor cartridge(s). * 
Substance reported to cause eye irritation or damage may require eye 
protection. / Any self-contained breathing apparatus. * Substance 
reported to cause eye irritation or damage may require eye protection. 
2000 ppm: Any supplied-air respirator operated in a continuous flow 

yde. * Substance reported to cause eye irritation or damage may require 
e protection. / Any self-contained breathing apparatus with a full 

facepiece. / Any supplied-air respirator with a full facepiece. / Any 
air-purifying full facepiece respirator (gas mask) with a chin-style or 

-4 

front- or back-mounted organic vapor canister. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. . 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE: NIOSH 
EYE: irr immed 
SKIN: soap wash promptly 
INHALATION: art resp 
INGESTION: no vomit 

FIRST AID SOURCE: CHRIS Manual 1991 
INHALATION: remove to fresh air, give artificial respiration and oxygen 
if needed; call a doctor. 
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Cardiovascular(circulatory)system 

California Prop 65: Developmental toxin (01/01/91) 
#- Acceptable intake level-inhalation 13000. ugD (01/01/94) 

Acceptable intake level-oral intake 7000. ugD (01/01/94) 

________--------------------- EPA's IRIS DATA SUMMARY -------------------______ 
Toluene; CASRN 108-88-3 (04/01/92) 

-11. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name -- Toluene 
CASRN -- 108-88-3 
Last Revised -- 08/01/90 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in l,OOO,OOO. Background Document 2 
(Service Code 5) provides details on the rationale and methods used to derive 

e carcinogenicity values found in IRIS. Users are referred to Section I for 
r- formation on long-term toxic effects other than carcinogenicity. 

1I.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY - 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION 

Classification :- D; not classified 

Basis -- No human data and inadequate animal data. Toluene did not produce 
positive results in the majority of genotoxic assays. 

II.A.2. HUMAN CARCINOGENICITY DATA 

None. 

II.A.3. ANIMAL CARCINOGENICITY DATA 

A chronic (106-week) bioassay of toluene in F344 rats of both sexes 
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reported no carcinogenic responses (CIIT, 1980). A total of 960 rats were 
exposed by inhalation for 6 hours/day, 5 days/week to toluene at 0, 30, 100, 
nr 300 ppm. Groups of 20/sex/dose were sacrificed at 18 months. Gross and 

croscopic examination of tissues and organs identified no increase in 
,,eoplastic tissue or tumor masses among treated rats when compared with 
controls. The study is considered inadequate because the highest dose 
administered,was well below the MTD for toluene and because of the high 
incidence of lesions and pathological changes in the control animals. 

Several studies have examined the carcinogenicity of toluene fo,llowing 
repeated dermal applications. Toluene (dose not reported) applied to shaved 
interscapular skin of 54 male mice (strains A/He, C3HeB, SWR) throughout their 
lifetime (3 times weekly) produced no carcinogenic response (Peel, 1963). One 
drop of toluene (about 6 mL) applied to the dorsal skin of 20 random-bred 
albino mice twice weekly for 50 weeks caused no skin papillomas or carcinomas 
after a l-year latency period was allowed (Coombs et al., 1973). No increase 
in the incidence of skin or systemic tumors was demonstrated in male or female 
mice of three strains (CF, C3H, or CBaH) when toluene was applied to the back 
of 25 mice of each sex of each strain at 0.05-0.1 ml/mouse, twice weekly for 
56 weeks (Doak et al., 1976). One skin papilloma and a single skin carcinoma 
were reported among a group of 30 mice treated dermally with one drop of 0.2% 
(w/v) solution toluene twice weekly, administered from droppers delivering 16- 
20 UL per drop for 72 weeks (Lijinsky and Garcia, 1972). It is not reported 
whether evaporation of toluene from the skin was prevented during these 
studies. 

II.A.4. SUPPORTING DATA FOR CARCINOGENICITY - 

Toluene was found to be nonmutagenic in reverse mutation assays with S. w 
typhimurium (Mortelmans and Riccio, 1980; Nestmann et al., 1980; Bos et al., 
1981; Litton Bionetics, Inc., 1981; Snow et al., 1981) and E. coli (Mortelmans 
and Riccio, 1980), with and without metabolic activation. Toluene did not 
induce mitotic gene conversion (Litton Bionetics, Inc., 1981; Mortelmans and 
Riccio, 1980) or mitotic crossing over (Mortelmans and Riccio, 1980) in S. 
cerevisiae. Although Litton Bionetics, Inc. (1981) reported that toluene did 
not cause increased chromosomal aberrations in.bone marrow cells, several 
Russian studies (Dobrokhotov, 1972; Lyapkalo, 1973) report toluene as 
effective in causing chromosal damage in bone marrow cells of rats. There was 
no evidence of chromosomal aberrations in blood lymphocytes of workers exposed 
to toluene only (Maki-Paakkanen et al., 1980; Forni et al., 19711, although a 
slight increase was noted in workers exposed to toluene and benzene (Forni et 
al., 1971; Funes-Craviota et al., 1977). This finding is supported by studies 
of cultured human lymphocytes exposed to toluene in vitro; no elevation of 
chromosomal aberrations or sister chromatid exchanges was observed (Gerner- 
Smidt and Friedrich, 1978). . 

----------------__----------------------------------------------------- ------ 

11-B. - QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 
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? 

CARCINOGEN?: N STATUS: See below 

- r RCINOGEN LISTS: 
IARC: Not classified as to human 

carcinogenicity or probably not 
carcinogenic to humans. 

MAR: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 
* orl-hmn LDLo:50 mg/kg YAKUDS 22,883,80 

ihl-hmn TCLo:200 ppm JAMAAP 123,1106,43 
BRAIN AND COVERINGS 

Recordings from specific areas of CNS 
BEHAVIORAL 

Antipsychotic 
BLOOD 

Changes in bone marrow not included above 

LD50 value: orl-rat LD50:636 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:636 mg/kg 
ihl-rat LC50:>26700 ppm/lH 
ipr-rat LD50:1332 mg/kg 
ivn-rat LD50:1960 mg/kg 
unr-rat LD50:6900 mg/kg 
ihl-mus LC50:400 ppm/24H 
ipr-mus LD50:59 mg/kg 
scu-mus LD50:2250 mg/kg 
unr-mus LD50:2 gm/kg 
ihl-rbt LCLo:55000 ppm/40M 
skn-rbt LD50:12124 mg/kg 
ivn-rbt LDLo:130 mg/kg 
ihl-gpg LCLo:1600 ppm 
ipr-gpg LD50:500 mg/kg 
scu-frg LDLo:920 mg/kg 
ipr-mam LDLo:1750 mg/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive 

REPRODUCTIVE 

toxicity (1992 RTECS): 
This chemical is a mammalian reproductive toxin. 

TOXICITY DATA (1992 RTECS) 
ihl-rat TCLo:1500 mg/m3/24H (l-8D preg) TXCYAC 11,55,78 
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EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

ihl-rat TCLo:lOOO mg/m3/24H (7-14D preg) FMORAO 
28,286,80 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

ihl-rat TCLo:800 mg/m3/6H (14-20D preg) BJMRDK 
23,533,90 

EFFECTS ON EMBRYO OR FETUS 
'Fetotoxicity(except death,e.g.,stunted fetus) 

EFFECTS ON NEWBORN 
Behavioral 

orl-mus TDLo:9 gm/kg (6-15D preg) TJADAB 19,4lA,79 
EFFECTS ON EMBRYO OR FETUS 

Fetal death 

orl-mus TDLo:15 gm/kg (6-15D preg) TJADAB 19,41A,79 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 

orl-mus TDLo:30 gm/kg (6-15D preg) TJADAB 19,41A,79 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Craniofacial(including nose and tongue) 

ihl-mus TCLo:500 mg/m3/24H (6-13D preg) TXCYAC 11,55,78 
EFFECTS ON EMBRYO OR FETUS 4 

Fetotoxicity(except death,e;g.,stunted fetus) 

ihl-mus TCLo:lOOO ppm/6H (2-17D preg) TJEMDR 7,265,82 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

ihl-mus TCLo:400 ppm/7H (7-16D preg) FAATDF 6,145,86 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 
EFFECTS ON NEWBORN 

ihl-mus TCLo:200 ppm/7H (7-16D preg) FAATDF 6,145,86 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Urogenital system 

ihl-rbt TCLo:l gm/m3/24H (7-20D preg) ATSUDG 8,425,85 
EFFECTS ON FERTILITY 

Abortion 

ihl-rbt TDLo:lOO ppm/6H (6-18D preg) ARTODN 66,373,92 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
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REACTIVITY (YELLOW) : (0) Stable even under fire conditions. 
SPECIAL : Unspecified 

-F- ------------ SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 1992-1993" 
ATSDR Toxicology Profile available (NTIS** PB/90/198904/AS) 
California Assembly Bill 1803 Well Monitoring Chemicals. 
California Assembly Bill 2588 Air Toxics "Hot Spots" Chemicals.' 
California Department of Health Services Drinking Water Action List. 
California Proposition 65 Developmental Toxin List 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Clean Air Act Section 111 List. 
Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 307 Priority POllUtantS 
Clean Water Act Section 311 Hazardous Chemicals List. 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA Carcinogen Assessment Group List , 
EPA List of VOC chemicals from 40 CFR 60.489 
EPA TSCA 8(a) Preliminary Assessment Information Rule - effective 11/19/82 
EPA TSCA 8(d) Health and Safety Data Rule - effective date 10/04/82 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (T&CATS) Database - September 1989 

Tssachusetts Substance List. 
.e-. .w Jersey Right To Know Substance List. (December 1987) 

OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
OSHA Process Safety Rule chemical with a TQ. Effective May 26, 1992 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX to 40 CFR 264 
RCRA Hazardous Waste 
SARA Section 110 Priority List of CERCLA Hazardous Substances 
SARA Section 313 Toxic Chemicals List 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 5'0968 (December 11, 1989) 
TOLUENE [108-88-31 
Washington State Discarded Chemical Products List, November 17, 1989 
Wisconsin Air Toxics Control Regulation NR-445 (December 1988) 

__________--_-_--------------- TOXICITY DATA __------__________--______________ 

SHORT TERM TOXICITY: INHALATION: 100 ppm exposure can cause dizziness, 
drowsiness and hallucinations. 100-200 ppm can cause 
depression. 200-500 ppm can cause headaches, nausea, 
loss of appetite, loss of energy, loss of coordination 
and coma. in addition to the above, death has 
resulted from exposure to 10,000 ppm for an unknown 
time. SKIN: can cause dryness and irritation. 
absorption may cause or increase the severity of 
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symptoms listed above. Eyes: can cause irritation at 
300 ppm. INGESTION: can cause a burning sensation in 
the mouth and stomach, upper abdominal pain, cough, 
hoarseness, headache, nausea, loss of appetite, loss 
of energy, loss of coordination and coma.(NYDH) -v 

LONG TERM TOXICITY: levels below 200 ppm may produce headache, tiredness 
and nausea. from 200 to 750 ppm symptoms may include 
insomnia, irritability, dizziness, some loss of 
memory, loss of appetite, a feeling of drunkeness and 
disturbed menstruation. levels up to 1,500 ppm may 
cause heart palpitations and loss of coordination. 
blood effects and anemia have been reported but are 
probably due to contamination by benzene. most of 
these effects area believed to go away when exposure 
stops.(NYDH) 

TARGET ORGANS: CNS, liver, kidneys, skin, eyes 

SYMPTOMS: Vapors irritate eyes and upper respiratory tract; 
cause dizziness, headache, anesthesia, respiratory 
arrest. Liquid irritates eyes and causes drying of 
skin. If aspirated, causes coughing, gagging, 
distress, and rapidly developing pulmonary edema. If 
ingested causes vomiting, griping,.diarrhea, depressed 
respiration. Source: CHRIS 

CONC IDLH: 2000ppm 

aSH REL: 100 ppm Time weighted averages for a-hour exposure 
375 mg/M3 Time weighted averages for a-hour exposure 
200 ppm Ceiling exposures which shall at no time be 

=4 

exceeded(lO-MINI 750 mg/M3 Ceiling exposures which 
shall at no time be exceeded(lO-MINI 

ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

TLV = 50ppm(188 mg/M3) Skin 
Not listed 

Transitional Limits: 
PEL = 200 PPM; CEILING = 300 PPM; MAXIMUM PEAK ABOVE CEILING 
Final Rule Limits: 
TWA = 100 ppm (375 mg/M3) 
STEL = 150 ppm(560 mg/M3) 

MAK INFORMATION: 50 wm 
190 mG/M3 
Substance with systemic effects, onset of effect less 
than or equal to 2 hrs: Peak = 5xMAK for 30 minutes, 2 
times per shift of 8 hours. 
There is no reason to fear a risk of damage to the 
developing embryo or fetus when MAK values are adhered 
to. 
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CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

_f--' _____________----------------- IDENTIFIERS ----------________________________ 

CHEMTOX RECORD 398 LAST UPDATE OF THIS RECORD: 06/03/93 
NAME: TOLUENE 
SYNONYMS : TOLUOL; PHENYL METHANE; METHYL BENZENE; BENZENE, METHYL- 
CAS: 108-88-3 RTECS: XS5250000 
FORMULA: C7H8 MOL WT: 92 
WLN: 1R. 
CHEMICAL CLASS:Aromatic hydrocarbon 

See other identifiers listed below under Regulations. 

____________-___---------------- PROPERTIES ----------------------------------- 

PHYSICAL DESCRIPTION: 
BOILING POINT: 
MELTING POINT: 
FLASH POINT: 
AUTO IGNITION: 
CRITICAL TEMP: 
CRITICAL PRESS: 
HEAT OF VAP: 
HEAT OF COMB: 
VAPOR PRESSURE: 

'L: 
- .L: -- 

IONIZATION POTENTIAL 
VAPOR DENSITY: 
EVAPORATION RATE: 
SPECIFIC GRAVITY: 
DENSITY: 
WATER SOLUBILITY: 
INCOMPATIBILITIES: 

colorless watery liquid with a pleasant odor 
383.6 K 110.4 c 230.8 F 

178.00 K -95.2 c -139.3 F 
277.6 K 4.45 c 40 F 

809 K 535.8 C 1488.2 F 
591.8 K 318.65 C 605.57 F 

4.108 kN/M2 40.5 atm 595 psia 
155 Btu/lb 86.08 Cal/g 3.601x E5 J/kg 

-17430 Btu/lb -9690 Cal/g -405x E5 J/kg 
36.7 mm @ 30 C 
7.1 % 
1.3 % 

(eV): 8.82 
3.14 (air=l) 
2.00(n-BUTYL ACETATE=l) 
.0.867 @ 20 C 
0.867 
0.05% 
strong ox 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZTNG AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: None reported other than possible 
unburned vapors 

ODOR DETECTED AT (ppm) : 40 PPM 
ODOR DESCRIPTION: STRONG, PLEASANT Source:NYDH 
100 % ODOR DETECTION: No data 

DOT hazard class: 3 FLAMMABLE LIQUID 
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DOT guide: 27 
Identification number: UN1294 
nOT shipping name: Toluene 

eking group: II 
,abel(s) required: FLAMMABLE 
Special provisions: Tl 
Packaging exceptions: 173.150 
Non bulk packaging: 173.202 
Bulk packaging: 173.242 
Quantity limitations- 
Passenger air/rail: 5 L 
Cargo aircraft only: 60 L 
Vessel,stowage: B 
Other stowage provisions: 

LIQUID 

STCC NUMBER: 4909305 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER ACT Sect.311:Yes 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL): 1 mg/L (07/30/92) 
Maximum Contaminant Level Goals (MCLG): 1 mg/L (07/30/92) 

CLEAN AIR ACT: CAA '90 Listed 
EPA WASTE NUMBER: U220,DOOl 
CERCLA REF: Not listed 
RQ DESIGNATION: C 1000 pounds (454 kg) CERCLA 
SARA TPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: Irritant 
Acute toxicity: adverse effect to target organs. -4 
Chronic toxicity: adverse effect to target organ 
after long period of exposure. 
Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 

Fire hazard: flammable. 
Chronic toxicity: carcinogen 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 1.0 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: Flammable liquid - Mailable as ORM-D 
Mailability: Domestic surface mail only 
Max per parcel: 1 QT METAL; 1 PT OTHER 

NFPA CODES: 
HEALTH HAZARD (BLUE): (2) Hazardous to health. Area may be entered with 

self-contained breathing apparatus. 
FLAMMABILITY (RED) : (3) This material can be ignited under almost all 

temperature conditions. 
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running water for at least 15 minutes. Wash skin with soap and water, 
Remove and isolate contaminated clothing.and shoes at the site. 

,- ___________---------------- INITIAL INCIDENT RESPONSE ----------------------- 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: XYLENES 
DOT ID NUMBER: UN1307 

ERG93 GUIDE 27 
*POTENTIAL HAZARDS* 

*FIRE OR EXPLOSION 
Flammable/combustible material; may be ignited by heat, sparks or flames. 
Vapors may travel to a source of ignition and flash back. 
Container may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. , 
Runoff to sewer may create fire or explosion hazard. 
Material may be transported hot. 
*HEALTH HAZARDS 
May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. 
Stay upwind; keep out of low areas. 

sitive pressure self-contained breathing apparatus (SCBA) and structural firef 
-. .-' 

.solate for I/2 mile in all directions if tank, rail car or tank truck is invol 
CALL Emergency Response Telephone Number on Shipping Paper first. 
If water pollution occurs, notify the appropriate authorities. 

If Shipping E 

*FIRE 
Small Fires: Dry chemical, C02, water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. 
Apply cooling water to sides of containers that are exposed to flames until well 
For massive fire in cargo area, use unmanned hose holder or monitor nozzles; if 
Withdraw immediately in case of rising sound from venting safety device or any c 
*SPILL OR LEAK - 
Shut off ignition sources; no flares, smoking or flames in hazard area. 
Stop leak if you can do it without risk. 
Water spray may reduce vapor; 
Small Spills: 

but it may not prevent ignition in closed spaces. 
Take up with sand or other noncombustible absorbent material and 

Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not breathing, give 
In case of contact with material, immediately flush eyes with running water for 
Remove and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
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the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
-1lidelines and limitations of the user's CHEMTOX license agreement. 

e COMPILERS of the CHEMTOX database shall not be held liable for inaccurac&# 
wr omissions within this database, or in any of its printed or displayed outbUc 
forms. 



, 

__________---_----_---------------- ----------------------------------------~- 
-f-- 

1I.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM OPAL EXPOSURE - 

Not available. 

1I.C. _ QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE - 

Not available. 

____-----_----------- _______--_--_-------- ----------------------------------- 

1I.D. EPA DGCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) - 

II.D.l. EPA DOCUMENTATION 

U.S. EPA. 1987. Drinking Water Criteria Document for Xylene. Prepared by 
'.e Office of Health and Environmental Assessment, Environmental Criteria and 

-- jessment Office, Cincinnati, OH for the Office of Drinking Water, 
Washington, DC. ECAO-CIN-416. Final. 

II.D.2. REVIEW (CARCINOGENICITY ASSESSMENT) 

The Drinking Water Criteria Document for Xylene has received Agency and 
external review. 

Agency Work Group Review: 12/02/87 

Verification Date: 12/02/87 

II.D.3. U.S. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) 

Bruce Mintz / ODW -- (202)260-9569 / FTS 260-9569 

W. Bruce Peirano / ORD -- (513)569-7540 / FTS 684-7540 
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-------- _------------------- PROTECTION AJYJ) FIRST AID --------------------_____ 

DROTECTION SUGGESTED 
OM THE CHRIS MANUAL: -4 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

** WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

** EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes contaminated. 

** REMOVE CLOTHING: 
Immediately remove any clothing that becomes wet to avoid any flammability 

** REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
NIOSH (XYLENE) 
1000 ppm: Any chemical cartridge respirator with organic vapor 
cartridge(s). * Substance reported to cause eye irritation or damage may 
require eye protection. / Any powered air-purifying respirator with 
organic vapor cartridge(s). * Substance reported to cause eye irritation 

- damage may require eye protection. / Any supplied-air respirator. * 
bstance reported to cause eye irritation or damage may require eye 

protection. / Any self-contained breathing apparatus. * Substance 
reported to cause eye irritation or damage may require eye protection. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE: NIOSH 
EYE: irr immed 
SKIN: soap wash promptly 
INHALATION: art resp 
INGESTION: no vomit 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
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- 
!- 

ihl-mus TCLo:l gm/m3/12H (6-15D preg) ATSUDG 8,425,85 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 
-SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

ihl-rbt TCLo:500 mg/m3/24H (7-20D preg) ATSUDG 8,425,85 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 

California Prop 65: Not listed 

________-__--_---------- ----- EPA’s IRIS DATA S-y -------------______-_____ 

Xylenes;.CASRN 1330-20-7 (04/01/92) 

-11. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name -- Xylenes 
CASRN -- 1330-20-7 
Last Revised -- 03/01/91 

Section 11 provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 

?sented in three ways. The slope factor is the result of application of a 
.- ? ,q-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 

The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking wa,ter or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in l,OOO,OOO. Background Document 2 
(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

I1.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY - 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION 

Classification -- D; not classifiable as to human carcinogenicity. 

Basis -- Orally administered technical xylene mixtures did not result in 
significant increases in incidences in tumor responses in rats or mice of 
both sexes. 

II.A.2. HUMAN CARCINOGENICITY DATA 
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None. 

II.A.3. ANIMAL CARCINOGENICITY DATA 

Inadequate. In an NTP (1986) study, 50 male and 50 female F344/N rats 
were treated by gavage with mixed xylenes in corn oil (60% m-xylene, 14% 
p-xylene, 9% o-xylene and 17% ethylbenzene) at dosages of 0, 250 dr 500 
mg/kg/day, 5 days/week for 103 weeks. Similarly, 50 male and 50 female B6C3Fl 
mice were treated with the same xylene mixture at dosages of 0, 500 or 1000 
w/kg/day. Animals were killed and examined histologically when moribund or 
after'104-105 weeks. An apparent dose-related increased mortality was 
observed in male rats, but this difference was statistically significant for 
the high dose group, only. No other differences in survival between dosage 
groups of either sex were observed. Interstitial cell tumors of the testes 
could not be attributed to administration of the test compound observed in 
male rats (43/50 control, 38/50 low-dose and 41/49 high-dose). NTP (1986) 
reported that there were no significant changes in the incidence of neoplastic 
or nonneoplastic lesions in either the rats or mice that could be considered 
related to the mixed xylene treatment, and concluded that under the conditions 
of these 2-year gavage studies, there was "no evidence of carcinogenicity" of 
xylene (mixed) for rats or mice of either sex at any dosage tested. 

Maltoni et al. (19851, in a limited study, reported higher incidences 
(compared with controls) of malignant tumors in male and female Sprague-Dawley 
rats treated by gavage with xylene in olive oil at 500 mg/kg/day, 4 or 5 
--r.ys/week for 104 weeks. This study did not report survival rates or specif' 

,mor types; therefore, the results cannot be interpreted. 
=1' 

Berenblum (1941) reported that "undiluted" xylene applied at weekly 
intervals produced one tumor-bearing animal out of 40 after 25 weeks in 
skin-painting experiments in mice. No control groups were described. Pound 
(1970) reported negative results in initiation-promotion experiments with 

xylene as the initiator and croton oil as the promotor. 

II.A.4. SUPPORTING DATA FOR CARCINOGENICITY 

The frequency of sister chromatid exchanges and chromosomal aberrations 
were nearly identical between a group of 17 paint industry workers exposed to 
xylene and their respective referents (Haglund et al., 1980). In vitro, 
xylene caused no increase in the number of sister chromatid exchanges in human 
lymphocytes (Gerner-Smidt and Friedrich, 1978). 
isomers, 

Studies indicate that xylene 
technical grade xylene or mixed xylene are not mutagenic in tests 

with Salmonella typhimurium (Florin et al., 1980; NTP, 1986; Bos et al., 1981) 
nor in mutant reversion assays with Escherichia coli (McCarroll et al., 1981). 
Technical grade xylene, but not o- and m-xylene, was weakly mutagenic in 
Drosophila recessive lethal tests. Chromosomal aberrations were not increased 
in bone marrow cells of rats exposed to xylenes by inhalation (Donner et al., 
1980). 
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ZGIH STEL: STEL = 150 ppm(655 mg/M3) 

nSHA PEL: - 

MAK INFORMATION: 

CARCINObEN?: 

CARCINOGEN LISTS: 

Transitional Limits: 
PEL = '100 ppm(435mg/M3) 
Final Rule Limits: 
TWA = 100 ppm (435 mg/M3) 
STEL = 150 ppm(655 mg/M3) 

100 ppm 
440 mG/M3 
Substance with systemic effects, onset of effect less 
than or equal to 2 hrs: Peak = 2xMAK for 30 minutes, 4 
times per shift of 8 hours. 

N STATUS: See below 

IARC: Not classified as to human 
carcinogenicity or probably not 
carcinogenic to humans. 

MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 
* orl-hmn LDLo:50 mg/kg YAKUD5 22,883,80 

ihl-man LCLo:lOOOO ppm/6H BMJOAE 3,442,70 
BEHAVIORAL 

General anesthetic 
LUNGS, THORAX, OR RESPIRATION 

Cyanosis 
BLOOD 

Other changes 

LD50 value: orl-rat LD50:4300 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:4300 mg/kg 
ihl-rat LC50:5000 ppm/4H 
ipr-rat LD50:2459 mg/kg 
scu-rat LD50:1700 mg/kg 
ipr-mus LD50:1548 mg/kg 
ivn-rbt LDLo:129 mg/kg 
ihl-g.pg LCLo:450 ppm 
ipr-gpg LDLo:2 gm/kg 
ipr-mam LDLo:2 gm/kg 

IRRITATION DATA: (Source: NIOSH RTECS 19921 
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Deproductive toxicity (1992 RTECS) : 
This chemical is a mammalian reproductive toxin. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
ihl-rat TCLo:250 mg/m3/24H (7-15D preg) ATSUDG 8,425,85 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

ihl-rat TCLo:50 mg/m3/6H (l-21D preg) JHEMA2 27,337,83 
EFFECTS ON FERTILITY 

Post-implantation mortality 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Craniofacial(including nose and tongue) 

ihl-rat TCLo:50 mg/m3/6H (l-21D preg) JHEMA2 27,337,83 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Other developmental abnormalities 
EFFECTS ON NEWBORN 

Growth statistics(e.g.,reduced weight gain) 

ihl-rat TCLo:600 mg/m3/24H (7-15D preg) PCBRD2 
163B,295,85 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

orl-mus TDLo:20600 ug/kg (6-15D preg) JTEHD6 9,97,82 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Craniofacial(including nose and tongue) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

orl-mus TDLo:31 mg/kg (6-15D preg) JTEHD6 9,97,82 
EFFECTS ON FERTILITY 

Post-implantation mortality 

ihl-mus TCLo:4000 ppm/6H (6-12D preg) TJADAB 28,22A,83 
EFFECTS ON NEWBORN 

Growth statistics(e.g.,reduced weight gain) 
EFFECTS ON NEWBORN 

Physical 

ihl-mus TCLo:2000 ppm/6H (6-12D preg) TJADAB 28,22A,83 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 
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Identification number: UN1307 
DOT shipping name: XYLENES 

r-* 
Packing group: II 

belts) required: FLAMMABLE LIQUID 
Jpecial provisions: Tl 
Packaging exceptions: 173.150 
Non bulk packaging: 173.202 
Bulk packaging: 173.242 
Quantity limitations- 
Passenger air/rail: 5 L 
Cargo aircraft only: 60 L 
Vessel stowage: B 
Other stowage provisions: 

STCC NUMBER: 4909350, 4909351 

CLEAN WATER ACT Sect.307:No 
CLEAN WATER ACT Sect.311:Yes 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL) : 10 mg/L (07/30/92) 
Maximum Contaminant Level Goals (MCLG): 10 mg/L (07/30/92) 

CLEAN AIR ACT: CAA '90 Listed 
EPA WASTE NUMBER: U239,DOOl 
CERCLA REF: Not listed 
RQ DESIGNATION: C 1000 pounds (454 kg) CERCLA 
SARATPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: Irritant 

r--. Acute toxicity: adverse effect to target organs. 
Chronic toxicity: adverse effect to target organ 
after long period of exposure. 
Chronic toxicity: reproductive toxin. 
Fire hazard: flammable. 
Chronic toxicity: carcinogen 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 1.0 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: . Not given 
Mailability: Nonmailable 
Max per parcel: 0 

NFPA CODES: 
HEALTH HAZARD (BLUE) : (2) Hazardous to health. Area may be entered with 

self-contained breathing apparatus. 
FLAMMABILITY (RED) : (3) This material can be ignited under almost all 

temperature conditions. 
REACTIVITY (YELLOW): (0) Stable even under fire conditions. 
SPECIAL : Unspecified 
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__------------ SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

4CGIH TLV list "Threshold Limit Values for 1992-1993" 
.lifornia Assembly Bill 1803 Well Monitoring Chemicals. 

,anadian Domestic Substances List 
Clean Air Act Section 111 List. 
Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 311 Hazardous Chemicals List. 
DOT Hazardous Materials.Table. 49 CFR 172.101 
EPA List of VOC chemicals from 40 CFR 60.489 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
Massachusetts Substance List. 

;-i 

New Jersey DEQlOO list for release reporting. 
New Jersey Right To Know Substance List. (December 1987) 
OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
OSHA Process Safety Rule chemical with a TQ. Effective May 26, 1992 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX to 40 CFR 264 
RCRA Hazardous Waste 
SARA Section 110 Priority List of CERCLA Hazardous Substances 
SARA Section 313 Toxic Chemicals List 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50968 (December 11, 1989) 
Washington State Discarded Chemical Products List, November 17, 1989 

'sconsin Air Toxics Control Regulation NR-445 (December 1988) 
.LENE [1330-20-71 

=4 
____-------------------------- TOXICITY DATA --------------------______________ 

SHORT TERM TOXICITY: Unknown 

LONG TERM TOXICITY: unknown 

TARGET ORGANS: CNS, eyes, gi tract, blood, liver, kidneys, skin 

SYMPTOMS: DIZZ, EXCITEMENT, DROW, INCO, STAGGERING GAIT, IRRIT 
EYES, NOSE, THROAT, CORNEAL VACUOLIZATION, ANOREXIA, 
NAU, VOMIT, ABDOM PAIN; DERM Source: CHRIS 

CONC IDLH: 

NIOSH REL: 

1OOOppm 

100 ppm Time weighted averages for 8-hour exposure 
434 mg/M3 Time weighted averages for 8-hour exposure 
200 ppm Ceiling exposures which shall at no time be 
exceeded(lO-MIN) 868 mg/M3 Ceiling exposures which 
shall at no time be exceeded(lO-MIN) 

ACGIH TLV: TLV = lOOppm(435 mg/M3) 
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: 

.-er. Remove and isolate contaminated clothing and shoes at the site. 

-. 
5 CLAIMER: The data-shown above on this chemical represents a best effort on. 

tne part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

____-------------------------- IDENTIFIERS 

CHEMTOX RECORD 421 LAST 
NAME: XYLENE 
SYNONYMS: XYLENE (XYLOL) ; XYLOL; METHYL 

_____---------------__________c 
4 

UPDATE OF THIS RECORD: 06/03/93 

TOLUENE; BENZENE, DIMETHYL-; 
DIMETHYLBENZENE; NCI-C55232; VIOLET 3; XYLOL (DOT); SOCAL 
AQUATIC SOLVENT 3501 

CAS: 13.30-20-7 RTECS: ZE2100000 
FORMULA: C8HlO MOL WT: 106.18 
WLN: 1R Xl 
CHEMICAL CLASS:Aromatic hydrocarbon 

See other identifiers listed below under Regulations. 

___________--------------------- PROPERTIES __----------------------------- ---- 

PHYSICAL DESCRIPTION: colorless liquid with aromatic odor 
BOILING POINT: 412 K 138.8 C 281.9 F 
MELTING POINT: 247 K -26.2 C -15.1 F 
FLASH POINT: 300.35-305.35 K 27.2-32.2 C 80.9-89.9 F 
AUTO IGNITION: 736.45-802.05 K 463.3-528.9 C1357.6-1475.6 F 
VAPOR PRESSURE: 6.7 mm @ 21 C 
UEL: 7 % 
LEL: 1 % 
-7NIZATION POTENTIAL (eV) : 8.56 

.POR DENSITY: 3.7 (air=11 
EVAPORATION RATE: 0.77(n-BUTYL ACETATE=11 
SPECIFIC GRAVITY: 0.861 2oc 
DENSITY: 8.0073 WATER SOLUBILITY: 0.861 g/cc or lb/gal 

VERY SL SOL 
INCOMPATIBILITIES: strong oxidizers 

REACTIVITY WITH WATER: 
REACTIVITY WITH COMMON MATERIALS: 

No data on water reactivity 
No data 

STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 

100 % ODOR DETECTION: 

None reported other than possible 
unburned vapors 
0.05 
LIKE BENZENE; CHARACTERISTIC AROMATIC 
Source:CHRIS 
0.4-20 ppm 

_______-_--------------------- __ REGULATIONS ____------------------------------ 

DOT hazard class: 
DOT guide: 

3 FLAMMABLE LIQUID 
27 
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.eproductive toxicity (1992 RTECS) : 
This chemical has no known mammalian reproductive toxicity. 

- I 
,RODUCTIVE TOXICITY DATA (1992 RTECS) 

California Prop 65: Not listed 

_____----------------------- PROTECTION ANj) FIRST AID --------------_----______ 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
OSHA (PETROLEUM SPIRITS) 
1000 ppm: Any powered air-purifying respirator with organic. vapor 
cartridge(s). * Substance causes eye irritation or damage; eye protection 
needed. / Any chemical cartridge respirator with a full facepiece and 
organic vapor cartridge(s). 
2500 ppm: Any supplied-air respirator operated in a continuous flow 
mode. * Substance causes eye irritation or damage; eye protection needed. 
5000 ppm: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
self-contained breathing apparatus with a full facepiece. / Any 
supplied-air respirator with a full facepiece. 
10000 ppm: Any supplied-air respirator with a full facepiece and 
operated in a pressure-demand or other positive pressure mode. 

RGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
F -t--i self-contained breathing apparatus with full facepiece and operated 

in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE:- NIOSH 
EYE: None given 
SKIN: None given 
INHALATION: None given 
INGESTION: None given 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. 

-_____------ ----__--_-------- INITIAL INCIDENT RESPONSE ----------------------- 

Page 4 



US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Petroleum spirit 
DOT ID NUMBER: UN1271 

ERG93 GUIDE 26 
*POTENTIAL HAZARDS* 

*FIRE OR EXPLOSION 
Flammable/combustible material; may be ignited by heat, sparks or flames. 
Vapors may travel to a source of ignition and flash back. 
Container may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. 
Runoff to sewer may create fire or explosion hazard. 
*HEALTH HAZARDS 
May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may give off poisonous gases and 
cause water pollution. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. 
Stay upwind; keep out of low areas. Positive pressure self-contained 
breathing apparatus (SCBA) and structural firefighters' protective 
clothing will provide limited protection. *Isolate for l/2 mile in all 
directions if tank, rail car or tank truck is involved in fire. CALL 

, Emergency Response Telephone Number on Shipping Paper first. If 
Shipping Paper not available or no answer, CALL CHEMTREC AT 
l-800-424-9300. If water pollution occurs, notify the appropriate 
authorities. 
*FIRE 
Small Fires: Dry chemical, C02, water spray or alcohol-resistant 
foam. Do not use dry chemical extinguishers to control fires involving 
nitromethane or nitroethane. Large Fires: Water spray, fog or 
alcohol-resistant foam. Move container from fire area if you can do it 
without risk. Apply cooling water to sides of containers that are 
exposed to flames until well after fire is out. Stay away from ends 
of tanks. For massive fire in cargo area, use unmanned hose holder or 
monitor nozzles; if this is impossible, withdraw from area and let 
fire burn. Withdraw immediately in case of rising sound from venting 
safety device or any discoloration of tank due to fire. 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard area. 
Stop leak if you can do it without risk. 
Water spray may reduce vapor; 
Small Spills: 

but it may not prevent ignition in closed spaces. 
Take up with sand or other noncombustible absorbent material 

and place into containers for later disposal. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; 
give oxygen. 

if breathing is difficult, 
In case of contact with material, immediately flush eyes 

with running water for at least 15 minutes. Wash skin with soap and 
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T shipping name: 
acking group: 

Petroleum spirit 
I - II 

Label(s) required: 
?cial provisions: 

FLAMMABLE LIQUID - 
/"- c 

FLAMMABLE LIQUID 
T8mBl,T8 

.kaging exceptions: 173.150~150 
Non bulk packaging: 173.201m202 
Bulk packaging: 173.243m242 
Quantity limitations- 
Passenger air/rail: 1 LD5 L 
Cargo aircraft only: 30 Lm60 L 
Vessel stowage: n E, B 
Other stowage provisions: 

STCC NUMBER: I 

CLEAN WATER ACT Sect.307:No 
CLEAN WATER ACT Sect.311:No 
CLEAN AIR ACT: Not listed 
EPA WASTE NUMBER: DO01 
CERCLA REF: Not listed 
RQ DESIGNATION: Not listed 
SARA TPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Fire hazard: flammable. 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: Not given 
Mailability: Nonmailable 
r 

--' per parcel: 0 
= 

NFPA CODES: 
HEALTH HAZARD (BLUE): Unspecified 
FLAMMABILITY (RED) : Unspecified 
REACTIVITY (YELLOW): Unspecified 
SPECIAL : Unspecified 

__------------ SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

Canadian Domestic Substances List 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
Massachusetts Substance List. 
OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
PETROLEUM SPIRITS 18030-30-61 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Waste 
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--------------_--------------- TOXICITY DATA ____________________-------------- 

SHORT TERM TOXICITY: Unknown 

LONG TERM TOXICITY: unknown 

-w 

TARGET ORGANS: 

SYMPTOMS: 

CONC IDLH: 

NIOSH REL: 

ACGIH TLV: Not listed 
ACGIH STEL: Not listed 

OSHA PEL: Transitional Limits: 
PEL = 100 ppm(400 mg/m3 /15Mmg/M3)' 
Final Rule Limits: 
TWA = 100 ppm (400 mg/M3) 

Not listed MAK INFORMATION: 

CARCINOGEN?: 

Source: 

1OOOPPM 

N STATUS: See below 

CARCINOGEN LISTS: 
IARC: Not listed 
MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 

LD50 value: ‘orl-rat LD50:>5 gm/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

* ihl-hmn LCLo:3 pph/5M TABIA2 3,231,33 

orl-rat LD50:>5 gm/kg 
ihl-rat LCLo:1600 ppm/6H 
ihl-mus LCLo:10600 mg/m3/6H 
skn-rbt LD50:>3 gm/kg 
ipr-mam LDLo:2500 mg/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 
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ZSCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 

/.; It factual data. The use of these data shall be in accordance with the 
delines and limitations of the user's CHEMTOX license agreement. 

Tne COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies‘ 
or omissions within this database, or in any of its printed or displayed output 
forms. . 



CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

_----_-------------------------- IDENTIFIERS _________---________------------ ; 
-l 

CHEMTOX RECORD 1843 LAST UPDATE OF THIS RECORD: 06/03/93 
NAME: PETROLEUM SPIRITS 
SYNONYMS: BENZINE; BENZOLINE; CANADOL; HERBITOX; LIGROIN; MINERAL 

SPIRITS; MINERAL SPIRITS NO. 10; MINECAL THINNER; MINERAL 
TURPENTINE; NAPHTHA, V.M. AND P.; PAINTERS' NAPHTHA;. 
REFINED SOLVENT NAPHTHA; SOLVENT NAPHTHA 

CAS: 8030-30-6 RTECS: SE7555000 
FORMULA: w99 MOL WT: 
WLN: A10-15 
CHEMICAL CLASS:Paraffin 

See other identifiers listed below under Regulations. 

PHYSICAL DESCRIPTION: reddish-brown, mobile liquid with an aromatic odor 
BOII.TNG POINT: NA 
MELTING POINT: NA 
FLASH POINT: Not available 
AUTO IGNITION: Not available 

, VAPOR PRESSURE: 
UEL: 
LEL: 
VAPOR DENSITY: No data 
EVAPORATION RATE: 5.53(n-BUTYL ACETATE=11 
SPECIFIC GRAVITY: No data 
DENSITY: 
WATER SOLUBILITY: 
INCOMPATIBILITIES: 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

None reported other than possible 
unburned vapors 
Unknown 
No data 
No data 

DOT hazard class: 3 FLAMMABLE LIQUID 
DOT guide: 26 
Identification number: UN1271 
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e protection. 
2.500 ppm: Any air-purifying full facepiece respirator (gas mask) with a 

chin-style or front- or back-mounted organic vapor canister. / Any 
-.-r..yplied-air respirator with a full facepiece. / Any self-contained 

.athing apparatus with a full facepiece. 
20000 ppm: Any supplied-air respirator with a full facepiece and 
operated in a pressure-demand or other positive pressure mode. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE: NIOSH 
EYE: flush with water immediately for at least 15 min. consult a 
physician. 
SKIN: wash well with water. 
INHALATION: if victim overcome, remove to fresh air and call a physician; 
administer artificial respiration if breathing is irregular or stopped. 
INGESTION: seek immediate medical attention 

FIRST AID SOURCE: CHRIS Manual 1991 
INHALATION: if victim is overcome, remove to fresh air and call a 
physician; administer artificial respiration if breathing is irregular or 

pped. 
mr. JESTION: if victim has swallowed large amounts and is conscious and not ;- 

having convulsions, induce vomiting and get medical-help promptly; no 
specific antidote known. 
SKIN: wash well with water. 
EYES: flush with water immediately for at least 15 min. Consult a 
physician. 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and'water. 
Remove and isolate contaminated clothing and shoes at the site. 

____-------------- ----------- INITIAL INCIDENT RESPONSE ----------------------- 

FIRE EXTINGUISHMENT: Alcohol foam, dry chemical, carbon dioxide. Note: 
Water in straight hose stream will scatter and 
spread fire and should not be used. CHRIS91 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Acetone 
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DOT ID NUMBER: UN1090 

ERG93 GUIDE 26 
*POTENTIAL HAZARDS* 

*FIRE OR EXPLOSION =d 
Flammable/combustible material; may,be ignited by heat, sparks or flames. 
Vapors may travel to a source of ignition and flash back. 
Container may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. 
Runoff to sewer may create fire or explosion hazard. 
*HEALTH HAZARDS 
May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may give off poisonous gases and 
cause water pollution. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. 
Stay upwind; keep out of low areas. Positive pressure self-contained 
breathing apparatus (SCBA) and structural firefighters'.protective 
clothing will provide limited protection. *Isolate for l/2 mile in all 
directions if tank, rail car or tank truck is involved in fire. CALL 
Emergency Response Telephone Number on Shipping Paper first. If 
Shipping Paper not available or no answer, CALL CHEMTREC AT 
l-800-424-9300. 
authorities. 

If water pollution occurs, notify the appropriate 

*FIRE 
Small Fires: Dry chemical, C02, water spray or alcohol-resistant 
foam. Do not use dry chemical extinguishers to control fires involving 
nitromethane or nitroethane. Large Fires: 
alcohol-resistant foam. 

Water spray, fog or 

without risk. 
Move container from fire area if you can do it 

Apply cooling water to sides of containers that are 
exposed to flames until well after fire is out. 
of tanks. 

Stay away from ends 
For massive fire in cargo area, use unmanned hose holder or 

monitor nozzles; if this is impossible, withdraw from area and let 
fire burn. Withdraw immediately in case of rising sound from venting 
safety device or any discoloration of tank due to fire. 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard area. 
Stop leak if you can do it without risk. 
Water spray may reduce vapor; 
Small Spills: 

but it may not prevent ignition in closed spaces. 
Take up with sand or other noncombustible absorbent material 

and place into containers for later disposal. 
Large Spills: 
*FIRST AID 

Dike far ahead of liquid spill for later disposal. 

Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; 
give oxygen. 

if breathing is difficult, 
In case of contact with material, immediately flush eyes 

with running water for at least 15 minutes. 
water. 

Wash skin with soap and 
Remove and isolate contaminated clothing and shoes at the site. 
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None. 

;- 
-1I.A.3. ANIMAL CARCINOGENICITY DATA 

None. 

II.A.4. SUPPORTING DATA FOR CARCINOGENICITY 

Acetone did not show mutagenic activity when tested in Salmonella 
typhimurium strains TA98 and TAlOO or in Schizosaccharomyces pombe strain Pl 
either in the presence or absence of liver homogenates (McCann et al., 1975; 
Abbondandolo et al., 1980; Maron et al., 1981; Hallstrom et al., 1981) or in 
cell transformation systems (Freeman et al., 1973; Rhim et al., 1974; Quarles 
et al., 1979a,b). Furthermore, acetone gave negative results in assays for 
chromosomal aberrations and sister chromatid exchange (Norppa et al., 1981; 
Norppa, 1981; Tates and Kriek, 19811, DNA binding (Kubinski et al., 1981), 
point mutation in mouse lymphoma cells (Amacher et al., 19801, and 
transfection of E. coli CR63 cells (Vasavada and Padayatty, 1981). In one 
study, however, acetone was reported to produce chromosomal aberrations but 
not sister chromatid exchanges (Kawachi et al., 1980). 

_______-_________------------------ ------------------------------------------- 

I.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 
/A' ( 

None. 

___________--_---------------------------------------------------------------- 

1I.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE 

None. 

/ 
____-_--------- _--__--_------------------------------------------------------- 

11-D. - EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) 

II.D.l. EPA DOCUMENTATION 

U.S. EPA. 1988. Updated Health Effects Assessment for Acetone. Prepared by 
the Office of Health and Environmental Assessment, Environmental Criteria and 
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Assessment'Office, Cincinnati, OH for the Office of Solid Waste and Emergency 
Response, Washington, DC. 

II.D.2. REVIEW (CARCINOGENICITY ASSESSMENT) 

The 1988 updated Health Effects Document for Acetone has received Agency 
review and is approved for publication. 

Agency Work Group Review: 12/06/89 

Verification Date: 12/06/89 

II.D.3. u.s. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) 

Charles Ris / ORD -- (202)260-5895 / FTS 260-5898 

---------------___---------- PROTECTION A)JJ) FIRST AID -------------____________ 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 

. organic vapor canister or air-supplied mask; synthetic rubber gloves; 
chemical safety goggles or face splash shield. 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

** WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

** EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes wet. 

** REMOVE CLOTHING: 
Immediately remove any clothing that becomes wet to avoid any flammability 

** REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
NIOSH (ACETONE) 
1000 ppm: Any chemical cartridge respirator with organic vapor 
cartridge(s). 
cartridge(s). 

/ Any powered air-purifying respirator with organic vapor 
/ Any supplied-air respirator. / Any self-contained 

breathing apparatus. 
6250 ppm: Any supplied-air respirator operated in a continuous flow 
mode. * Substance reported to cause eye irritation or damage may require 
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Coma 
BIOCHEMICAL 

Metabolism 
Other 

ihliman TCLo:440 ug/m3/6M GISAAA 42(8),42,77 
BRAIN AND COVERINGS 

Recordings from specific areas of CNS 

ihl-man TCLo:lO mg/m3/6H GISAAA 42(8),42,77 
BIOCHEMICAL 

Metabolism 
Other carbohydrates 

ihl-hmn TCLo:500 ppm JIHTAB 25,282,43 
SENSE ORGANS 

Nose 
Other 

SENSE ORGANS 
We 

Conjunctive irritation 
LUNGS, THORAX, OR RESPIRATION 

Other changes 

ihl-man TCLo:12000 ppm/4H AOHYA3 16,73,73 
GASTROINTESTINAL 

Nausea or vomiting 
BEHAVIORAL 

Muscle weakness 

f- L ,O value: orl-rat LD50:5800 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:5800 mg/kg 
ihl-rat LC50:50100 mg/m3/8H 
ipr-rat LDLo:500 mg/kg 
ivn-rat LD50:5500 mg/kg 
orl-mus LD50:3 gm/kg 
ihl-mus LCLo:llO gm/m3/lH 

- ipr-mus LD50:1297 mg/kg 
ivn-mus LDLo:4 gm/kg 
orl-dog LDLo:8 gm/kg 
ipr-dog LDLo:8 gm/kg 
scu-dog LDLo:5 gm/kg 
orl-rbt LD50:5340 mg/kg 
skn-rbt LD50:20 gm/kg 
ivn-rbt LDLo:1576 mg/kg 
skn-gpg LD50:>9400 mg/kg 
scu-gpg LDLo:5 gm/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 
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eye-hmn 500 ppm 
skn-rbt 395 mg open MLD 
eye-rbt 3950 ug SEV 

Reproductive toxicity (1992 RTECS) : 
This chemical is a mammalian reproductive toxin. 

REPRODUCTIVE,TOXICITY DATA (1992 RTECS) 
orl-rat TDLo:273 gm/kg (13W male) NTIS** PB91-185975 

PATERNAL EFFECTS 
Spermatogenisis 

California Prop 65: Not listed 

______----_--__-------------- EPA's IRIS DATA S-y _--___-__________________ 
Acetone; CASRN 67-64-l (04/01/92) 

-11. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name -- Acetone 
CASRN -- 67-64-l 
Last Revised -- 12/01/90 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. 
presented in three ways. 

The quantitative risk estimates are 
The slope factor is the result of application of a 

low-dose extrapolation procedure and is presented as the risk per (mg/kg)/dag 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in l,OOO,OOO. Background Document 2 
(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

1I.A. - EVIDENCE-FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION 

Classification -- D; not classifiable as to human carcinogenicity 

Basis -- 
animals. 

Based on lack of data concerning carcinogenicity in humans or 

II.A.2. HUMAN CARCINOGENICITY DATA 
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-----_------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

--.FC?TONE [67-64-l] c 
.IH TLV list "Threshold Limit Values for 1992-1993" 

Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, vol 122. 
Clean Air Act Section 111 List. 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA List of VOC chemicals from 40 CFR 60.489 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission ITSCATS) Database - April 1990 
EPA TSCA-Test Submission (TSCATS) Database - September 1989 
Massachusetts Substance List. 
New Jersey Right To Know Substance List. (December 1987) ' 
OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
OSHA Process Safety Rule chemical with a TQ. Effective May 26, 1992 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX to 40 CFR 264 
RCRA Hazardous Waste 
SARA Section 313 Toxic Chemicals List 
Second Third Wastes List. 40 CFR 268.11. 54 FR 26594 (June 23, 1989) 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50968 (December 11, 1989) 
Washington State Discarded Chemical Products List, November 17, 1989 

-----mm--- _--___-------- a---_- TOXICITY DATA -----_-___---_---_________________ 

/? _c 

SHORT TERM TOXICITY: INHALATION: levels of 300 ppm have caused irritation 
of eyes, nose and throat. levels of 500 to 1,000 ppm 
for 6 hours have caused, in addition, general weakness 
and heaviness of the eyelids. exposures of 12,000 ppm 
for a few minutes may cause weakness in arms and legs 
and fainting. 20,000 ppm may be fatal on brief 
exposure. SKIN: liquid acetone may cause drying of the 
skin, irritation, redness, and an increased chance of 
infection. Eyes: irritation has been reported at 500 

. ppm after 3-6 hours. splashes into the eye may result 
in swelling, irritation, damage to the cornea and 
blindness. INGESTION: 20 ml (2/3 fluid ounce) may 
result in excess salivation, nausea, vomiting, stomach 
pain and possible liver and kidney damage. 200 ml (7 
fluid ounces) has resulted in these symptoms and, 
additionally, swelling of the throat, sores in the 
mouth and throat, shallow breathing and coma. 
although 200 ml has been survived with prompt medical 
attention, death may occur from as little at 100 ml 
(three and one half fluid ounces). (NYDH) 

LONG TERM TOXICITY: levels of 500 to 1,000 ppm can produce eye irritation 
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TARGET ORGANS: respiratory system, skin, eyes, CNS 

SYMPTOMS: INHALATION: vapor irritating to eyes and mucous 
membranes; acts as an anesthetic in very high 
concentrations. INGESTION: low order of toxicity but 
very irritating to mucous membranes. SKIN: prolonged 
excessive contact causes defatting of the skin, 
possibly leading to dermatitis. Source: CHRIS 

CONC IDLH: 

NIOSH REL: 

ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

MAK INFORMATION: 

CARCINOGEN?: 

CARCINOGEN LISTS: 

after 3 hours. daily exposures at this level have 
resulted in irritation of throat and lungs, dizziness, 
and inflammation of stomach and intestines.(NYDH) 

2500PPM 

250 ppm Time weighted averages for a-hour exposure 
590 mg/M3 Time weighted averages for a-hour exposure 

TLV = 750ppm(1780 mg/M3) 
STEL = 1000 ppm(2380 mg/M3) 

Transitional Limits: 
PEL = 1000 ppm(2400mg/M3) 
Final Rule Limits: 
TWA = 750 ppm (1800 mg/M3) 
STEL = 1000 ppm(2400 mg/M3) 
STEL DOES NOT APPLY TO THE CELLULOSE ACETATE FIBER INDUSTRY. 

500 ppm 
1200 mG/M3 
Substance with systemic effects, onset of effect less --d 
than or equal to 2 hrs: Peak = 5xMAK for 30 minutes, 2 
times per shift of 8 hours. 

N STATUS: See below 

IARC: Not listed 
MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 
orl-man TDLo:2857 mg/kg 34ZIAG -,64,69 

BEHAVIORAL 
Coma 

KIDNEY,URETER,BLADDER 
Other changes 

orl-man TDLo:2857 mg/kg DIAEAZ 15,810,66 
BEHAVIORAL 
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CHEMTOX DATA 
2) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

-.- ------------------------------ IDENTIFIERS --__--_____---___-__-------------- 
; 

CHEMTOX RECORD 445 LAST UPDATE OF THIS RECORD: 06/03/93 
NAME: ACETONE 
SYNONYMS : ACETON (German, Dutch, Polish); ACETONE ; 

DIMETHYLFORMEHYDE; DIMETHYLKETAL; DIMETHYL KETONE; KETONE, 
DIMETHYL; KETONE PROPANE; beta-KETOPROPANE; METHYL KETONE; 
PROPANONE; 2-PROPANONE; PYROACETIC ACID; PYROACETIC ETHER; 
DIMETHYLFORMALDEHYDE 

CAS: 67-64-l RTECS: AL3150000 
FORMULA: C3H60 MOL WT: 58.08 
WLN: 1Vl 
CHEMICAL CLASS:Ketone 

See other identifiers listed below under Regulations. 

________-__--------------------- PROPERTIES ___________________________________ 

PHYSICAL DESCRIPTION: 
BOILING POINT: 
MELTING POINT: 
FLASH POINT: 
AUTO IGNITION: 
CRITICAL TEMP: 
CRITICAL PRESS: 
7 T OF VAP: 

F- 1-L -xT OF COMB: 
VAPOR PRESSURE: 
UEL: 
LEL: 
IONIZATION POTENTIAL 
VAPOR DENSITY: 
EVAPORATION RATE: 
SPECIFIC GRAVITY: 
DENSITY: 
WATER SOLUBILITY: 
INCOMPATIBILITIESi 

colorless liquid with a fragrant, mint-like odor 
329.27 K 56.1 C 133 F 

178.9 K -94.3 c -137.7 F 
255.32 K -17.83 C -.l F 

738 K 464.8 C 868.8 F 
508 K 234.85 C 454.73 F 

4.70 kN/M2 46.3 atm 
220 Btu/lb 

680 psia 
122.18 Cal/g 5.112x E5 J/kg 

-12250 Btu/lb -6810 Cal/g -285x E5 J/kg 
196 mm 63 21 C 
12.8 % 
2.6 % 

(eV) : 6.87 TO 7.19 
2 (air=l) 
6.06(n-BUTYL ACETATE=l) 
0.791 @ 20 c 
0.791 
MISCIBLE 
ox, acids 

REACTIVITY WITH WATER: No reaction 
REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 

None reported other than possible 
unburned vapors 
100 ppm 
residual; ketonic, pleasant, 
non-residual Source:CHRIS 
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100 % ODOR'DETECTION: 300 ppm 

-----___----_------------------- REGULATIONS -________________-_--------------- 

DOT hazard class: 3 FLAMMABLE LIQUID 
DOT guide: 26 
Identification number: UN1090 
DOT shipping name: Acetone 
Packing group: II 
Label(s) required: FLAMMABLE LIQUID 
Special provisions: T8 
Packaging exceptions: 173.150 
Non bulk packaging: 173.202 
Bulk packaging: 173.242 
Quantity limitations- 
Passenger air/rail: 5L 
Cargo aircraft only: 60 L 
Vessel stowage: B 
Other stowage provisions: 

STCC NUMBER: 4908105 

CLEAN WATER ACT Sect.307:No 
CLEAN WATER ACT Sect.311:No 
CLEAN AIR ACT: Not listed 
EPA WASTE NUMBER: U002,DOOl 
CERCLA REF: Y 
RQ DESIGNATION: D 5000 pounds (2270 kg) CERCLA 
SARA TPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: Irritant 
Acute toxicity: adverse effect to target organs. 
Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 
Fire hazard: flammable. 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 1.0 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: ‘Not given 
Mailability: Nonmailable 
Max per parcel: 0 

NFPA CODES: 
HEALTH HAZARD (BLUE) : (1) Slightly hazardous to health. As a precaution 

wear self-contained breathing apparatus. 
FLAMMABILITY (RED) : (3) This material can be ignited under almost all 

temperature conditions. 
REACTIVITY (YELLOW) : (0) Stable even under fire conditions. 
SPECIAL : Unspecified 
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0 If a member of the field crew suffers chemical exposure, the affected areas should be 

flushed immediately with copious amounts of clean water, and if the situation dictates, 

the Site Health and Safety Officer should alert appropriate emergency response agencies, 

or personally ensure that the exposed individual is transported to the nearest medical 

treatment facility for prompt treatment. (See Attachment D for directions to the 

emergency medical facility.) An Accident Report Form will be completed for any such 

incident. 

Additional information on appropriate chemical exposure treatment methods will be provided 

through Material Safety Data Sheets (MSDS) in Attachment A. 

10.0 FORMS 

The following forms will be used to implement this Health and Safety Plan: 

l Plan Acceptance Form 

0 Plan Feedback Form 

0 Exposure History Form 
0 Accident Report Form 

The Plan Acceptance Form will be filled out by all employees working on the site before site 

activities begin. The Plan Feedback Form will be filled out by the Site Safety Officer and any 

other onsite employee who wishes to fill one out. The Exposure History Form will be 

completed by both the Field Project Manager and the individual(s) for whom the form is 

intended. Examples of each form are provided in Attachment C of this plan. 

All completed forms must be returned to the Task Order Manager at EnSafelAllen & 

Hoshall, Memphis, Tennessee. 
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Contact 

Tonya Barker 

Mark Taylor 

I+aw Enforcement 

Fire Department 

Ambulance Service 

Hospital 

Assembly E - RFI Work Plan 
Naval Air Station Memphis 

Site-Specific Health and Safety Plan - SWMU 14 
Revision 1: September 20, 1995 

Southern Poison 
Control Center 

Lawson Anderson 

Doug Petty 

Agency or Organization 

NAS Memphis 

SOUTHDIV EIC 

NAS Memphis Base Security 

NAS Memphis 

Naval Hospital, Millington 
Navy Road 

Methodist North Hospital 
3960 Covington Pike 

EnSafe/Allen & Hoshall 

EnSafe/Allen & Hoshall 

Telephone 

(901) 873-5461/5462 

(803) 743-0573 

9-911 

9-911 

(901) 873-5801/5802 
or 9-911 

(901) 372-5211 
or 9-911 

(901) 528-6048 

(901) 372-7962 

(901) 372-7962 

Mark Taylor, SOUTHDIV Engineer-m-Charge (EIC) will be contacted after appropriate 

emergency measures have been initiated onsite. 

9.1 Site Resources 

Cellular telephones may be used for emergency use and communication/coordination with 

NAS Memphis. First aid and eye wash equipment will be available at the work area. 

9.2 Emergency Procedures 

Conditions which may constitute an emergency include any member of the field crew being 

involved in an accident or experiencing any adverse effects or symptoms of exposure while 

onsite or if a condition is discovered that suggests the existence of a situation more hazardous 

than anticipated. 
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The following emergency procedures should be followed: 

l Site work area entrance and exit routes will be planned and emergency escape routes 

delineated by the Site Health and Safety Officer. Copies of the emergency contacts and 

routes will be posted onsite. 

0 If any member of the field team experiences any effects or symptoms of exposure while 

on the scene, the entire field crew will immediately stop work and act according to the 

instructions provided by the Site Health and Safety Officer. 

l For applicable site activities, wind indicators visible to all onsite personnel will be 

provided by the Site Health and Safety Officer to indicate possible routes for upwind 

escape. 

4 
a The discovery of any conditions that would suggest the existence of a situation more 

hazardous than anticipated will result in the suspension of work until the Site Health and 

Safety Officer has evaluated the situation and provided the appropriate instructions to the 

field team. 

l If an accident occurs, the Field Project Manager is to complete an Accident Report Form 

(See Attachment C) for submittal to the managing principal-in-charge of the project. 

a If a member of the field crew suffers a personal injury, the Site Health and Safety Officer 

will call (901) 372-5211 or 9-911 (serious injury) to alert appropriate emergency response 

agencies or administer onsite first aid (minor injury) as the situation dictates. An 

Accident Report Form will be completed for any such incident. 
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circumstances arise that require work during other periods, an alternate Site Health and 

Safety Officer will be designated. 

8.3 Responsibilities of Onsite Field Staff 

‘lhe health and safety responsibilities of field staff include: 

Being familiar with and complying with the CHASP and SSHSP. 

Attending site health and safety briefings and being aware of anticipated chemical, 

physical, and biological hazards and what to do when these hazards are encountered. 

Being properly trained on PPE to be used, safety work practices, decontamination 

procedures to be followed, and emergency procedures and communications. 

Utilizing required PPE including respiratory protective. 

Having up to date HAZWOPER training and providing the Site Supervisor with 

documentation that their training is current. 

Being an up to date participant in an acceptable medical surveillance program. 

Being fit-tested and physically capable of using a respirator and being in a position where 

using a respirator may be a requirement. Should the use of respiratory protection be 

required, field workers shall not have facial hair which intrudes into the sealing surface 

of the respirator. 
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l Using the buddy system when wearing respiratory protective equipment. When working 

in Level C or higher, a third person shall be at the work area. This person shall be 

suitably equipped to provide logistical and safety support to the entry team. 

In addition, field staff should always be alert and use their senses (sight, smell, etc.) to identify 

and react to potentially dangerous situations. When working in the EZ, visual contact should 

be maintained between personnel; field personnel should be close enough to assist each other 

during an emergency. Procedures for leaving a contaminated area must be planned and 

implemented before going onsite in accordance with the CHASP and SSHSP. 

The number of personnel and equipment in the contaminated area should be kept to a minimum, 

consistent with effective site operations. All visitors to the job site must comply with the 

CHASP and SSHSP procedures. PPE may be modified for visitors depending on the situation. 

Modifications must be approved by the Project Health and Safety Officer. 

9.0 EMERGENCY INFORMATION 

All hazardous waste site activities present a potential risk to onsite personnel. During routine 

operations risk is minimized by establishing good work practices, staying alert, and using proper 

PPE. Unpredictable events such as physical injury, chemical exposure, or fne may occur and 

must be anticipated. 

If any situation or unplanned occurrence requires outside or support service, Tonya Barker, 

NAS Memphis Site Contact, will be informed and the appropriate contact from the following 

list will be made: 

26 



Assembly E - RFI Work Plan 
Naval Air Station Memphis 

Site-Specific Health and Safety Plan - SWMU 14 
Revision I: September 20, 1995 

l Field staff follow the CHASP, SSHSP, and other safety and health standard operating 

procedures (SOPS). Personnel that do not comply are retrained and/or instructed to leave 

the site and not allowed to return. 

l Field staff have current HAZWOPER training. 

l Field staff know who the Site Health and Safety Officer is. 

l Field staff know the site specific safety and health concerns, 

l There is an adequate onsite supply of health and safety equipment. 

l Field staff participate in the E/A&H Medical surveillance program (or in the case of the 

USGS or subcontractors, an equivalent program). 

l Field staff attend safety and health ‘kick-off” orientation and other site safety briefings. 

The Site Supervisor ,is also responsible for assuring that field staff who may be exposed to 

unique or special hazards have the training or experience necessary to safely conduct their work. 

8.2 Responsibilities of Site Health and Safety Officer 

The responsibilities of the Site Health and Safety Officer include: 

l Providing the Site Supervisor technical input on site health and safety issues. 

l Observing field personnel and reporting to the Site Supervisor on the effectiveness of the 

CHASP and SSHSP and whether field staff are utilizing proper work practices and 

decontamination procedures. 
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l Reporting significant safety violations to the Project Manager and/or Project Health and 

Safety Officer. 

l Conducting safety briefings during field activities. 

l Assuring that copies of the CHASP and SSHSP are maintained onsite during all field 

activities. 

l Maintaining a file of HAZWOPER training certificates and appropriate refresher training 

certificates for onsite personnel. 

The Site Health and Safety Officer will have the following qualifications: (1) 40 hours OSHA 

training or equivalent experience, (2) 24 hours of supervisory training or equivalent experience, 

(3) knowledge of the health and safety concerns for the specific work tasks being conducted, and 

(4) shall be trained to use the air monitoring equipment; be able interpret the data collected with 

the instruments; be familiar with symptoms of chemical exposure, heat stress and cold exposure, 

and know the location and proper use of onsite safety equipment. He will also be familiar with 

the CHASP and SSHSP. 

The position of Site Health and Safety Officer may rotate. Often, particularly on small projects, 

this function is not a full time responsibility, rather a member of the field team is selected to 

serve as the Site Health and Safety Officer. Then when that task is completed and/or field staff 

change, the Site Health and Safety Officer may change as well. 

The following criteria outline when the Site Health and Safety Officer will be replaced: 

(1) termination of employment, (2) end of work task, (3) end of shift, (4) sickness, (5) injury, 

or (6) death. It should be noted that under site work schedules only one shift will be working. 

As a result, the Site Health and Safety Officer will be responsible for the day shift. If 
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Decontamination procedures will be conducted at the lunch break and at the end of each work 

day. If higher levels of PPE are needed, adjustments will be made to these procedures, and an 

amendment will be made to this SSHSP. 

All wastes (soil and water) generated during personal decontamination will be collected in 

55-gallon drums. The drums will be labeled by USGS personnel for final disposal by the Navy. 

6.6.2 Closure of the Personal Decontamination Station 

All disposable clothing and plastic sheeting used during site activities will be double-bagged and 

disposed of in a labeled refuse container. Decontamination and rinse solutions will be placed 

in a labeled 55-gallon drum for later analysis and disposal. All washtubs, pails, buckets, etc., 

will be washed, rinsed, and dried at the end of each workday. 

6.7 Work Limitations 

All site activities will be conducted during daylight hours only. All personnel scheduled for 

these activities will have completed initial health and safety training and actual field training as 

specified in 29 CFR 1910.120(e). All supervisors must complete an additional 8 hours of 

training in site management. All personnel must complete an 8-hour refresher training course 

on an annual basis in order to continue working at the site. 

6.8 Exposure Evaluation 

All personnel scheduled for site activities will have had a baseline physical examination and have 

been declared fit for duty. The exam includes a stressing exam of the neurologic, 

cardiopulmonary, musculoskeletal and dermatological systems, pulmonary function testing, 

multi-chemistry panel and urinalysis. An exposure history form will be completed for each 

worker participating in site activities. An examination and updated occupational history will be 

repeated on an annual basis and upon termination of employment as required by 29 CFR 

1910.120(f). The content of the annual or termination examination will be the same as the 
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baseline physical. A qualified physician will review the results of the annual examination and 

exposure data and request further tests or issue medical clearances as appropriate. 

After any job-related injury or illness, there will be a medical examination to determine fitness 

for duty or any job restrictions. The Site Health and Safety Officer will review the results with 

the examining physician before releasing the employee for work. A similar examination will 

be performed if an employee has missed at least three days of work due to a non-job related 

injury or illness requiring medical attention. Medical records shall be maintained by the 

employer or the physician for at least 30 years following the termination of employment. 

7.0 MEDICAL MONITORING PROGRAM 

See CHASP Section 7.6. 

8.0 AUTHORIZED PERSONNEL 

Personnel anticipated to be onsite at various times during site activities include: 

Principal-In-Charge - Dr. James Speakman (E/A&H) 

Task Order Manager/Project Manager - Mr. Lawson Anderson (E/A&H) 

Project Health & Safety Officer - Mr. Doug Petty (E/A&H) 

Field Environmental Scientist - Mr. Robert Smith (E/A&H) 

Field Environmental Scientist - Ms. Alison Choate (E/A&H) 

Engineer-in-Charge - Mr. Mark Taylor (SOUTHDIV) 

USGS Personnel - Mr. William Parks, Mr. Jack Carmichael, Mr. James Kingsbury 

Naval Air Station Memphis, Tennessee Site Contact - Ms. Tonya Barker 

8.1 Responsibilities of Site Supervisor 

The Site Supervisor will direct the site operations and, relative to health and safety, is 

responsible for assuring that: 
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Field monitoring values will be recorded in a field logbook and copies must be posted for field 

personnel review. 

On a daily basis, PIDs, CGIs, and other monitoring equipment shall be calibrated or their proper 

function verified before being used. Throughout the day this equipment shall be periodically 

checked to ensure that it is working properly. A final calibration shall be conducted at the end 

of the work day, at which time each instrument will be checked to ensure that it is free from 

surface contamination. Field staff shall note in their field notebooks that they conducted these 

calibrations and checks and note whether the equipment was or was not functioning properly. 

When equipment is not functioning properly it should be brought to the attention of the 

Site Supervisor or Site Health and Safety Officer who will arrange for repairs and/or 

replacement of that equipment as needed. 

6.5 Procedures and Equipment for Extreme Hot or Cold Weather Conditions 

See CHASP Section 7.5.5. 

Severe Weather Conditions 

All field work shall immediately cease at the first sign of thunder or lightning. Field personnel 

shall perform emergency personal and equipment decontamination (see Section 6.6) and seek 

immediate shelter. 

6.6 Personal Decontamination 

A CRZ will be established immediate to each sampling/boring site and will include a station for 

decontaminating equipment and personnel. The CRZ will be covered with sheets of 6-mil 

polyethylene (typically an area 20 feet x 20 feet is sufficient) with specific stations that will 

accommodate the removal and disposal of the protective clothing, boot covers, gloves, and 

respiratory protection if required. 
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As a general rule, equipment will be decontaminated using a soap and clean water wash solution. 

Equipment decontamination will be completed by personnel in Level D PPE. In the event of 

inclement weather (e . g . , lightning) or an emergency requiring immediate evacuation, all 

contaminated equipment will be wrapped and taped in 6-mil polyethylene sheeting and tagged 

as “contaminated” for later decontamination. 

Personnel working in the CRZ will be in one Level of PPE lower than personnel in the EZ. For 

example, if personnel in the EZ are in Level B, decontamination workers will be in Level C. 

6.6.1 Personal Decontamination Procedures 

The decontamination procedures, based on modified Level D protection, will consist of the 

following: 

Brush heavily soiled boots and rinse outer gloves and boots with soap and water. 

Remove outer gloves and deposit them in a labeled plastic-lined container. 

Remove outer chemical protective clothing. 

Wash and rinse inner gloves. 

Wash hard hats and eye protection thoroughly at the end of each work day with a soap 

and water solution. 

Dispose of gloves and other disposable clothing in sealable bags and place in a labeled 

55-gallon drum for disposal. 

All field personnel are instructed to shower as soon as possible after leaving the site. 
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Table 6-l 
Level Of Protection And Criteria 

Level of 
Protection Criteria for Use Equipment 

k&l A i W&t a&is;iires are “imhediatei~ ” 
dangerous to life aidiieaith” (IDLH in the 

4 : P&ivi‘presstie&m&d fun facepie&; self- 
contained bceathhg apparatus (SCBA) or 

NIOSHIOSHA Pocket’ Guide to .Chemical ~~positive~pr&sure&mand supplied air respirator 
. . ..:.. .: ., .,:, j;; .::-. .,:, =& &,=& :qpR& ” : .i : :. : 

. . ‘;&t&ed-s &G&& 
ui,Ai,;s*;* . : : :. “T SW ,. ~--,s worn -&ii suit 

ucousmembqtnes~ : 
l Potential situations it&de those where 

y. iZ!yr&, Iong cotton underwear, disposable 
prote&ve suit,‘gloves and hoots, worn over 

itniwsiori may occur, vapors may be fdy Cncapsulatirtg suit 
generated, or spkshing may occur through site 
activities. 

l Where atmospheres are oxygen def=ient with 
the conditions ahove 

l When the type(s) and or potential 
concentration of toxic substances are not 
known : 

Level B l When work areas contain less than 19.5% l Chemical resistant clothes, long sleeves, 
oxygen hooded, one or two pieces 

l When vinyl chloride is detected in the l Full-faced positive-pressure demand supplied 
breathing zone air breathing apparatus or airline system with a 

30-minute escape bottle 
l Hard hat 
. Inner gloves and chemical resistant gloves 
l Steel-toe-and-shank boots 
l Coveralls and disposable outer boots 

. . . 
Level C * When airborne dust particles warrant l chemical resistant clothes, long sleeves, &xl 

respiratoryprotection ., .’ : optional, one or two pieces. 
l W&n workaiea$coitiaim at ieastlSlS% l .Fu&fi~e piece, air purifying respirator oxygm ‘.:. . ,.. 

” .equipped Wi cartridges suitable for the hazard 

: : :. . . .Hardhet . . . . . .: .. .y: 
,... ;. 

. . . . .,:,. l Inner gloves aud ch&&I resistant gloves 
l &et-toe-and-shank boots 
* ..‘.... . . . :: Coveralls and disposable outer hoots 

Level D l When level B or C is not indicated l Inner gloves and chemical-resistant gloves 
l When airborne particles do not warrant needed to handle soil or water samples 

respiratory protection l Steel-toe-and-shank boots 
l When work areas contain at least 19.5% . Hard hat (ANSI 2891-1969 standard) 

oxygen l Eye protection (ANSI 287.1-1968) standard 
l Sunscreen (sun protection factor 15 or greater) 
l Coveralls and disnosable outer boots 
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Notes: 

Level A protection will be selected when the highest available level of respiratory, skin, and eye protection is needed. Level 
A protection will be required in Area A of the exclusion zone. 

Contraindications for use of Level A: 
l Environmental measures contiguous to the site indicate that air contaminants do not represent a serious dermal hazard. 
l Reliable, accurate historical data do not indicate the presence of severe dermal hazards. 
9. Open, unconfined areas. 
l Minimal probability of vapors or liquids (splash hazards) present which could affect or be absorbed through the skin. 
l Total vapor readings indicate 500 ppm to 1.000 ppm. 

Level B protection will be selected when the highest level of respiratory protection is needed, but cutaneous exposure to the 
small unprotected areas of the body, (neck and back of head) is unlikely, or where concentrations are not known to be within 
acceptable standards. Additionally, the permissible limit for exposure to mixtures of all site gases will be checked using the 
requirements of 1910.1000(d)(2)(i) to ensure that PEL is not exceeded. If the value calculated using this method exceeds 1.0, 
Level B PPE is required. 

Level C protection will be selected when the types and concentrations of inseparable material are known, or reasonably assumed 
to be no greater than the protection factors associated with air-purifying respirators, and exposure to the unprotected areas of 
the body is unlikely to cause harm. Dust concentrations require Level C PPE, where the respirable fractions exceed the PEL 
of 5 mg/m3 or the total concentrations exceed the PEL of 15 mglm3. 

Level D protection will be chosen when measurements of atmospheric concentrations are at background levels and work 
functions preclude splashes, immersion, or the potential for unexpected inhalation or contact with hazardous levels of any 
chemicals. 

If breathing zone levels exceed 2 ppm above background or site conditions indicate that 

additional health and safety precautions are needed, field activities in the area shall stop. Field 

staff shall notify the Site Supervisor of the situation and he/she shall contact both the 

Project Manager and the Project Health and Safety Officer. The Project Health and 

Safety Officer will be responsible for reassessing the hazards and prescribing revised health and 

safety requirements as necessary, including upgraded PPE requirements, revised work schedules, 

and revised decontamination procedures. (Typically, PPE will be upgraded to Level C assuming 

that cartridge respirators are appropriate, otherwise Level B.) See Table 6-l for specific criteria 

for each protection level. Work shall not proceed until breathing zone levels return to 

background levels and it is reasonably anticipated that breathing zone samples will stay 

approximately at background levels, or the chemical constituent(s) are identified and appropriate 

PPE is donned. 
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l Defacing any government property is forbidden. 

l Wearing shorts of any type and/or offensive logos, pictures, or phrases on clothing is 

forbidden. Shirts, shoes and pants or slacks, or coverall-type garments will be worn at 

all times on government property. 

l All persons operating motor vehicles will obey all NAS Memphis traffic regulations. 

6.3 Selection of Personal Protective Equipment 

It is important that PPE be appropriate to protect against the potential or known hazards at each 

cleanup or investigation site. Protective equipment will be selected based on the types, 

concentrations, and routes of personal exposure that may be encountered. In situations where 

the types of materials and possibilities of contact are unknown or the hazards are not clearly 

identifiable, a more subjective determination must be made of the PPE required, based on past 

experiences and sound safety practices. 

The Project Health and Safety Officer will determine the appropriate level of PPE prior to the 

initial site entry based on the best available information. PPE requirements are subject to change 

as site information is updated or changes. The decision to upgrade or downgrade levels of 

PPE shall be made by the Project Health and Safety Officer. 

Field activities which disturb soils will be initiated in modified Level D protection except when 

stated otherwise in the SSHSP or when site conditions (e.g., sampling results from previous 

studies) indicate that modified Level D is inappropriate. Modified Level D protection consists 

of a hard hat, appropriate chemical-resistant gloves (vinyl or nitrile), eye protection, and 

chemical-resistant, steel-toed and shank boots. Work coveralls (full length sleeves and pants) 

will be worn if free product or contaminants identified as skin irritants are encountered. This 
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level of protection was selected because the concentrations of contaminants detected in previous 

the studies were low and free product was not detected. 

PPE upgrades to Level C will be initiated if airborne concentrations exceed 2 ppm above the 

background concentration in the breathing zone or if the concentration of any contaminant 

exceeds 50% of the OSHA Permissible Exposure Lit (PEL). See Table 6-l for the specific 

criteria for use and equipment for each level of protection. 

6.4 Air Monitoring 

Previous site investigations indicate that workers may be exposed to low concentrations of 

chemicals including VOCs, halogenated compounds, and combustible gases/vapors. Based on 

site history and existing sampling data, “worst case” contaminated areas will be identified before 

field activities begin. 

Air monitoring using a photoionization detector (PID) and/or other appropriate sampling 

equipment will be conducted prior to beginning field activities at a new EZ and during 

ground-disturbing activities. The PID will be field calibrated to measure VOCs relative to a 

100 ppm isobutylene standard. If VOCs are detected downhole, calorimetric detector tubes 

and/or other sampling media may be used to determine the identification and approximate 

concentration of these compounds. 

A combustible gas indicator (CGI) will be used during all soil borings and well installations. 

The CGI will be field calibrated to measure flammable gases relative to a 23% lower explosive 

limit (LEL) methane standard. Downhole CGI readings will be collected continuously during 

all soil disturbing operations. Field activities will immediately cease if downhole readings 

exceed 10% LEL. If CGI readings do not subside, a careful investigation and mapping of the 

area will be made. Operations may not proceed until readings are below 10% LEL. The area 

will be immediately evacuated and the situation re-evaluated to determine how to proceed. 
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Contact with contaminated or suspected contaminated surfaces should be avoided. 

Whenever possible, do not walk through puddles, leachate or discolored surfaces, or 

lean, sit, or place equipment on drums, containers, or on soil suspected of being 

contaminated. 

Medicine and alcohol can exacerbate the effects from exposure to toxic chemicals. 

Prescribed drugs should not be taken by personnel on cleanup or response operations 

where the potential for absorption, inhalation, or ingestion of toxic substances exists 

unless specifically approved by a qualified physician. Consumption of alcoholic 

beverages is prohibited. 

Due to the possible presence of overhead power lines, adequate side and overhead 

clearance should be maintained to ensure that the drill rig boom does not touch or pass 

close to any overhead lines. 

Due to the possible presence of underground utilities (including electric, natural gas, 

water, sewer, telephone, etc.), the activity and local utility representatives should be 

contacted and requested to identify all lines at the ground surface using characteristic 

spray paint or labeled stakes. A 3-yard buffer zone should be maintained during all 

subsurface investigations. 

Due to the flammable properties of the potential chemical hazards, all spark or ignition 

sources should be bonded and/or grounded or mitigated before soil boring advancement 

or other site activities begin. 

NAS Memphis General Rules of Conduct: 

Liquor, firearms, narcotics, tape recorders, and other contraband items are not permitted 

on the premises. 
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-3wd 

Any violation of local, state, or federal laws, or conduct which is outside the generally 

accepted moral standards of the community is prohibited. 

Violation of the Espionage Act, willfully hindering or limiting production, or sabotage 

is not permitted. 

Willfully damaging or destroying property, or removing government records is 

forbidden. 

l Misappropriation or unauthorized altering of any government records is forbidden. 

Securing government tools in a personal or contractors tool box is forbidden. 

Gambling in any form, selling tickets or articles, taking orders, soliciting subscriptions, 

taking up collections, etc. is forbidden. 

Doing personal work in government shop or office, using government property or 

material for unauthorized purposes, or using government telephones for unnecessary or 

unauthorized local or long distance telephone calls is forbidden. 

Compliance with posted signs and notices is required. 

Boisterousness and noisy or offensive work habits, abusive language, or any verbal, 

written, symbolic, or other communicative expression which tends to disrupt the work 

or morale of others is forbidden. 

Fighting or threatening bodily harm to another is forbidden. 
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Table 4-l 
Exposure Gtddeliues For JQqected Site Chemical Hazards 

Odor’* Action Elammable 
Chemid Threshold OSHA PELR’ ACGlE TL\r(d MOSH RElY LCVd’” RPnoe (% by 

NPme @pm) @pm) @pm) @plr) @Pm) Voltme) 
. . . .:.‘....,,. 

~Toluene ‘I :: 40 : ~iao~ .: .50 
‘: “‘~::..I ‘: i .&..:.:: .: .: .. 

150 sm3I.i . : ,..: 

& : 
.I;3 to7.I% 

.;$y’SPEL ,.. 

Acetone loo 1000 750 250 125 2.5 to 12.8% 
1ooosTBL 

Methylene Chloride 214 50 Lowest Feasible 25 12 to 19% 
concentration 

e*yl Acetaa f : . . : 4oo 
400:. ... : y&+ed : :200 %to 11% 

Isopropyl Alcohol 36 400 400 400 200 2.3 to 12.7% 
500 STEL 500 STEL 800 Ceiling 

,: 
Mcthyl EthyI xcrone 10 200 &-. “:. .& : l& 

300 STEL 300 fJTEL : : .: : ., ; : :. : : 
1.8 tu 11.55i 

Acetone 100 750 750 250 125 2.6 to 12.8% 
loo0 STEL loo0 STEL 

Lead %.A. sd pglm’ 
o.15.mg,d: t:. :: o.i ;ns;mi : 

is pghtlj .. N.A. 

Mineral Spirits Not Listed 100 Not Listed Not Listed 50 Not Listed 

Stoddard Solvent f loo 
.: :.::.,:: : ..: ..i:, 

1bb: ..... 350 mg/d 
g 

0.8 to 10.1% 

Xylene Not Listed 100 100 100 50 1 .o to 7.0% 
150 STEL 150 STEL 150 STEL 

’ Odor Thresholds for Chemicals with Established Occupational Health Standatds, American Iudustrial Hygiene Association, 1989. Range 
of All Reference Values 

b 29 CFR 1910.1000, Table Z-l-A. Limits For Air Contamioan ts, as amended through l/15/91. (PEL = Permissible Exposure Lit) 
c 1990 - 1991 Threshold Lit Values for Chemical Substances and Physical Agents aud Biological Exposure Indices. American Conference 

for Govemmental Industrial Hygienist. (STEL = Short Temt Exposure Limit) 
( NIOSH Pocket Guide to Chemical Hazards, June 1990. (REL = Recommended Exposure Lit) 

N.A. - Substance information not available, or substance unlisted. 
NIOSH - National Institute of Occupational Safety and Health. 

Material Safety Data Sheets (MSDS) for these materials are included in Attachment A. 
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5.0 OPERATIONS AND PHYSICAL HAZARDS 

Physical hazards typically encountered during environmental investigations will be present at this 

site. These hazards include heat-related illnesses, uneven terrain, slippery surfaces, lifting, and 

use of heavy equipment. The Site Supervisor and Site Health and Safety Officer shall be aware 

of the potential for heat stress and other weather-related illnesses, and as necessary, implement 

appropriate work regimens to minim& the likelihood of field personnel becoming ill. 

Heavy equipment and drill rig operations will be conducted in accordance with the procedures 

outlined in the CHASP, Attachment B, Drilling Safety Guide. When conducting operations or 

survey work on foot, personnel will walk at all times. Running greatly increases the probability 

of slipping, tripping, and falling. If working in areas supporting habitat for poisonous snakes, 

personnel should wear protective chaps made of a heavy material designed to prevent snake bites 

to the legs. 

6.0 EMPLOYEE PROTECTION 

Employee protection for this project includes standard safe work practices, NAS Memphis rules 

of conduct, personal protective equipment (PPE), personal decontamination procedures, and 

equipment for extreme weather conditions, work limitations, and exposure evaluation. 

6.1 
l 

Standard Safe Work Practices: 

Eating, drinking, chewing gum or tobacco, smoking, or any activity that increases the 

probability of hand-to-mouth transfer and ingestion of material is prohibited in any area 

designated as contaminated, unless authorized by the Site Health and Safety Officer. 

Hands and face must be thoroughly washed upon leaving the work area. 

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. 
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APPROX. LOCATION 
OF SWMU 46 

TO EXIST. 8” SEWER 

STRUCTURE 

LEGEND INSET 

A PROPOSED SEDIMENT SAMPLE (O-6 INCHES) MILLINGTON TENNESSEE 

n PROPOSED SEDIMENT SAMPLE (18-24 INCHES) 
m PROPOSED SOIL/ SEDIMENT SAMPLE 
III PROPOSED DPT SAMPLE 

H PROPOSED DPT PIEZOCONE LOCATION SWMU 14 
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360 mG/M3 
Substance with systemic effects, onset of effect less 
than or equal to 2 hrs: Peak = 5xMAK for 30 minutes, 2 
times per shift of 8 hours. 

CARCINOGEN?: Y STATUS : See below 

CARCINOGEN LISTS: 
IARC: Carcinogen defined by IARC 

to be possibly carcinogenic to 
humans, but having (usually) no 
human evidence. 

MAR: Not listed 
NIOSH: Carcinogen defined by NIOSH 

with no further categorization. 
NTP: Carcinogen defined by NTP as 

reasonably anticipated to be 
carcinogenic, with limited 
evidence in humans or sufficient 
evidence in experimental animals. 

ACGIH: Carcinogen defined by ACGIH 
TLV Committee as a suspected 
carcinogen, based on either 
limited epidemological evidence or 
demonstration of carcinogenicity 
in experimental animals. 

OSHA: Not listed 

'--“AN TOXICITY DATA: (Source: NIOSH RTECS) 
-- orl-hmn LDLo:357 mg/kg 34ZIAG -,390,69 

PERIPHERAL NERVE AND SENSATION 
Paresthesia 

BEHAVIORAL 
Somnolence(genera1 depressed activity) 

BEHAVIORAL 
Convulsions or effect on seizure threshold 

ihl-hmn TCLo:500 ppm/lY-I ABHYAB 43,1123,68 
BEHAVIORAL 

Altered sleep timecincluding change in righting reflex) 
BEHAVIORAL 

SomnolenceJgeneral depressed activity) 
CARDIAC 

Change in rate 

LD50 value: orl-rat LD50:1600 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:1600 mg/kg 
ihl-rat LC50:88 gm/m3/30M 
ipr-rat LD50:916 mg/kg 
ihl-mus LC50:14400 ppm/7H 
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ipr-mus LD50:437 mg/kg 
scu-mus LD50:6460 mg/kg 
unr-mus LD50:4770 mg/kg 
orl-dog LDLo:-3 gm/kg 
ihl-dog LCLo:14108 ppm/'lH 
ipr-dog LDLo:950 mg/kg 
ivn-dog LDLo:200 mg/kg 
ihl-cat LCLo:43400 mg/m3/4.5H 
orl-rbt LDLo:1900 mg/kg 
ihl-rbt LCLo:lOOOO ppm/'lH 
scu-rbt LDLo:2700 mg/kg 
ihl-gpg LCLo:5000 ppm/2H 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

skn-rbt 810 mg/24H SEV 
eye-rbt 162 mg MOD 
eye-rbt 10 mg MLD 

Reproductive toxicity (1992 RTECS) : 
This chemical is a mammalian reproductive toxin. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
ihl-rat TCLo:4500 ppm/24H (l-17D preg) TXAPA9 52,29,80 

EFFECTS ON NEWBORN 
Behavioral 

ihl-rat TCLo:1250 ppm/7H (6-15D preg) TXAPAS 32,84,75 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Musculoskeletal system 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Urogenital system 

California Prop 65: Carcinogen (04/01/88) 
No significant risk level-inhalation 200. ugD (01/01/94) 
No significant risk level 50. ugD (01/01/94) 

-_____________-_____--------- EPA’s IRIS DATA S-y ____--------------------- 

Dichloromethane; CASRN 75-09-2 (04/01/92) 

II. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE - 

Substance Name -- Dichloromethane 
CASRN -- 75-09-2 
Primary Synonym -- Methylene Chloride 
Last Revised -- 01/01/91 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 

presented in three ways. The slope factor is the result of application of a 
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;w-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
"he unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 

- .e >resented is a drinking water or air concentration providing cancer risks 
1 in 10,000, 1 in 100,000 or-1 in 1,000,000. Background Document 2 

(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

1I.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINGGENICITY - 

-1I.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION 

Classification --B2; probable human carcinogen 

Basis -- Based on inadequate human data and sufficient evidence of 
carcinogenicity in animals; increased incidence of hepatocellular neoplasms 
and alveolar/bronchiolar neoplasms in male and female mice, and increased 
incidence of benign mammary tumors in both sexes of rats, salivary gland 
sarcomas in male rats and leukemia in female rats. This classification is 
supported by some positive genotoxicity data, although results in mammalian 
systems are generally negative. 

II.A.2. HUMAN CARCINOGENICITY DATA - 

Inadequate. Neither of two studies of chemical factory workers exposed to 
dichloromethane showed an excess of cancers (Ott et al., 1983; Friedlander et 
al., 1978; Hearne and Friedlander, 1981). The Ott et al. (1983) study was 
designed to examine cardiovascular effects, and consequently the study period 
was too short to allow for latency of site-specific cancers. In the 
Friedlander et al. (1978) study, exposures were low, but the data provided 
some suggestion of an increased incidence of pancreatic tumors. This study 
was recently updated to include a larger cohort, followed through 1984, and an 
investigation of possible confounding factors (Hearne et al., 1986, 1987). A 
nonsignificant excess in pancreatic cancer deaths was observed, which was 
interpreted by EPA (1987a) as neither clear evidence of carcinogenicity in 
humans, nor evidence of noncarcinogenicity. An update of the Ott et al. 
(1993) study, based on longer follow-up, indicated possible elevation of liver 
and biliary tract cancers (TSCA section S(e) submission no. SeHQ-0198-0772 
FLWP et seq., 1989). 

-1I.A.3. ANIMAL CARCINCXXNICITY DATA 

Sufficient. Dichloromethane administered in the drinking water induced a 
significant increase in combined hepatocellular carcinoma and neoplastic 
nodules in female F344 rats and a nonsignificant increase in combined 
hepatocellular carcinoma and neoplastic nodules in male B6C3Fl mice (NCA, 



1982, 1983). Two inhalation studies with dichloromethane have shown an 
increased incidence of benign mammary tumors in both sexes of Sprague-Dawley 
(Burek et al., 1984) and F344 (NTP, 1986) rats. Male Sprague-Dawley rats had 
increased salivary gland sarcoma (Burek et al., 1984) and female F344 rats had 
increased leukemia incidence (NTP, 1986). Both sexes of B6C3Fl mice developed 
liver and lung tumors after dichloromethane treatment (NTP, 1986). 

In a 2-year study by the National Coffee Association (1982, 1983), groups 
of a5 F344 rats/sex/dose received 5, 50, 125, or 250 (mg/kg)/day of 
dichloromethane in the drinking water. Control groups consisted of 135 
rats/sex. In female rats the incidence of combined hepatocellular carcinoma 
and neoplastic nodules was statistically significantly increased in the 50 and 
250 mg/kg dose groups when compared with matched controls (O/134, l/85, 4/83, 

l/85, and' 6/85 in the five dose groups 0, 5, 50, 125, and 250 (mg/kg)/day, 
respectively). The incidence of hepatocellular carcinoma alone was not 
significantly increased (O/134, o/85, 2/83. o/85, 2/85). The combined 
incidence of hepatocellular carinoma and neoplastic nodules in controls and 
the 4 dose groups (472 rats: 4 with carcinoma and 8 with neoplastic nodules) 
was similar to that for historical controls (419 rats; 5 with carcinoma, I9 
with neoplastic nodules). Male rats showed no increase in liver tumors. 

In the same National Coffee Association study (1982, 1983), B6C3Fl mice 
received 0, 60, 125, 185, or 250 (mg/kg)/day of dichloromethane in drinking 
water. Treatment groups consisted of 50 female mice and 200, 100, 100, and 
125 male mice (low to high dose). One hundred females and 125 males served as 
controls. Male mice had an increased incidence of combined neoplastic nodules 
and hepatocellular carcinoma (24/125, 51/200, 30/100, 31/99, 35/125). The 
increase was not dose-related, but the pairwise comparisons for the two mid- 
dose groups were reported to be statistically significant (U.S. EPA, 1985a). 
The hepatocellular carcinoma incidence alone for male mice (which was about 55 
to 65% of the total) was not significantly elevated. Female mice did not have 
increased liver tumor incidence. The EPA (1985b) regarded this study as 
suggestive but not conclusive evidence for carcinogenicity of dichloromethane. 

A gavage bioassay of dichloromethane conducted by NTP (1982) has not been 
published because of high mortality, much of which was attributed to gavage 
accidents. 

Inhalation exposure of 107 to 109 Syrian hamsters/sex/dose to 0, 500, 
1500, or 3500 ppm of dichloromethane for 6 hours/day, 5 days/week for 2 years 
did not induce neoplasia (Burek et al., 1984). Sprague-Dawley rats (129/sex/ 
dose) were exposed under the same conditions. Female rats administered the 
highest dose experienced significantly reduced survival from la-24 months. 
Female rats showed a dose-related increase in the average number of benign 
mammary tumors per rat (1.7, 2.3, 2.6, 3.0), although the numbers of rats with 
tumors were not significantly increased. A similar response was observed in 
male rats, but to a lesser degree. In the male rats there was a statistically 
significant positive trend in the incidence of sarcomas of the salivary gland 
(l/93, O/94, 5/91, 11/88); the incidence was significantly elevated at the 

high dose. There is a question as to whether these doses reached the MTD, 
particularly in the hamsters and the male rats. In another study (Dow 
Chemical Co., 1982), 90 Sprague-Dawley rats/sex were exposed by inhalation to 
0, 50. 200, or 500 ppm dichloromethane for 20 months (male) or 24 months 
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Zemale) No salivary tumors were observed, but there was an exposure-related 
increase in the total number of benign mammary tumors in female rats, although 
the increase was not statistically significant in any individual exposure 

R- 'lp . 

Groups of 50 each male and female F344/N rats and B6C3Fl mice were exposed 
to dichloromethane by inhalation, 6 hours/day, 5 days/week for 2 years (NIP, 
1986). Exposure concentrations were 0, 1000, 2000, or 4000 ppm for rats and 
0, 2000, or 4000 ppm for mice. Survival of male rats was low; however, this 
apparently was not treatment-related. Survival was decreased in a treatment- 
related fashion for male and female mice and female rats. Mammary adenomas 
and fibroadenomas were significantly increased in male and female rats after 
survival adjustment, as were mononuclear cell leukemias in female rats. Among 
treated mice of both sexes there were significantly increased incidences of 
hepatocellular adenomas and carcinomas, and of alveolarbronchiolar adenomas 
and carcinomas, by life table tests. Adenomas and carcinomas were 
significantly increased alone as well as in combination. In addition, there 
were significant dose-related increases in the number of lung tumors per 
animal multiplicity in both sexes of mice. 

Two inhalation assays using dogs, rabbits, guinea pigs, and rats showed no 
tumors, but were not conducted for the lifetime of the animals (Heppel et al., 
1944; MacEwen et al., 1972). Theiss et al., (1977) injected Strain A male 
mice intraperitoneally with 0, 160, 400, or 800 mg/kg of dichloromethane 16 to 
17 times, over 5 to 6 weeks. Survival of the animals was poor. The animals 
remaining 24 weeks after the first treatment were killed and examined for lung 
tumors; pulmonary adenomas were found. 

f- II.A.4. SUPPORTING DATA FOR CARCINOGENICITY - 

Dichloromethane was mutagenic for Salmonella typhimurium with or without 
the addition of hepatic enzymes (Green, 1983) and produced mitotic 
recombination in yeast (Callen et al., 1980). Results in cultured mammalian 
cells have generally been negative, but dichloromethane has been shown to 
transform rat embryo cells and to enhance viral transformation of Syrian 
hamster embryo cells (Price et al., 1978; Hatch et al., 1983). Although 
chlorinated solvents have often been suspected of acting through a 
nongenotoxic mechanism of cell proliferation, Lefevre and Ashby (1989) found 
methylene chloride to be unable to induce hepatocellular division in mice. 

1I.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE - 

II.B.l. SUMMARY OF RISK ESTIMATES - 

Oral Slope Factor -- 7.5E-3 per (mg/kg)/day 
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Drinking Water Unit Risk -- 2.1E-7 per (ug/L) 

Extrapolation Method -- Linearized multistage procedure, extra risk 

Drinking Water Concentrations at Specified Risk Levels: 

Risk Level Concentration 
___________--------- _____----____ 

E-4 (1 in 10,000) 5E+2 ug/L 
E-5 (1 in 100,000) SE+1 ug/L 
E-6 (1 in l,OOO,OOOl 5E+O ug/L 

-11.8.2. DOSE-RESPONSE DATA (CARCINOGENICITY, ORAL EXPOSURE) 

Tumor Type -- hepatocellular adenomas or carcinomas (NTP) and hepatocellular cancer and neoplastic nodules (NCA) 
Test Animals -- mouse/BCC3Fl (female, NTP; male, NCA) 
Route -- inhalation (NTP); drinking water (NCA) 
Reference -- NTP, 1986; National Coffee Association (NCA) 1983 

Dose 

Administered 

@pm) mg/kg/day 
----- ----------- 

0 0 
2000 1582 
4000 3162 

Human 
Equivalent 

(mg/kg)/day 
----------- 

0 
122 
244 

Tumor 
Incidence 
------- -- 

3/50 
16/48 
40148 

0 0 , 24/125 
60 4.5 51/200 

125 9.4 30/100 
ia5 14.0 31/99 
250 18.9 35/125 

Reference 
_-------- 

NTP, 1986 

NCA, 1983 

II.B.3. - ADDITIONAL COMMENTS (CARCINOGENICITY, ORAL EXPOSURE) 

The slope factor is an arithmetic mean of slope factors derived from 
NTP(1986) and the National Coffee Association (1983) data, 2.63-3 per 
(mg/kg)/day and 1.2E-2 per (mg/kg)/day, respectively. The use of liver tumor 
data from the NTP inhalation bioassay was considered valid since 
dichloromethane is rapidly absorbed following either inhalation or ingestion. 

Dose conversions used the mean body weight for female mice at the 
midpoint of the bioassay, and an estimated inhalation rate of 0.0407 
cu.m/day. To obtain estimates of unit risk for humans, an inhalation rate of 
20 cu.m/day was assumed. Dichloromethane was considered to be well-absorbed 
as a vapor at low doses. No pharmacokinetic or metabolism data have been 
used to modify the oral unit risk estimate, because such analyses have not 
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zt been carried out. 

The unit risk should not be used if the water concentration exceeds SE+4 

yJ I since above this concentration the unit risk may not be appropriate. 

II.B.4. DISCUSSION OF CONFIDENCE (CARCINOGENICITY, ORAL EXPOSURE) - 

Adequate numbers of animals were used in both assays. Risk estimates 
were based on the more sensitive sex in each study. The two risk estimates 
were within a factor of 5. 

1I.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE - 

II.C.1. SUMMARY OF RISK ESTIMATES - 

Inhalation Unit Risk -- 4.73-7 per (ug/cu.m) 

Extrapolation Method -- Linearized multistage procedure, extra risk 

Air Concentrations at Specified Risk Levels: 

Risk Level Concentration 
____--___-___------- --_-___--____ 

/- 
E-4 (1 in 10,000) 2E+2 ug/cu.m 
E-5 (1 in 100,000) 2E+l ug/cu.m 
E-6 (1 in l,OOO,OOO) 2E+O ug/cu.m 

II.C.2. DOSE-RESPONSE DATA FOR CARCINOGENICITY, INHALATION EXPOSURE - 

Tumor Type -- combined adenomas and carcinomas 
Test Animals -- mouse/B6C3Fl, female 
Route -- inhalation 
Reference -- NTP, 1986 

Dose 
-__--_--________________________________---- 

Transformed Human 
Administered Animal Equivalent Tumor 

Tumor Type (ppm) (mg/kg)/day (mg/kg)/day Incidence 
---------- -----------_ ----------- ---------__ - _ - _ - - - - - 

Liver 0 0 0 3/45 
2000 1582 356 lb/46 
4000 3162 712 40/46 
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Lung 0 0 0 3/45 
2000 1582 356 30/46 
4000 3162 712 41/46 

II.C.3. - ADDITIONAL cormmrs (CARCIWGENICITY, INHALATION EXPOSURE) 

The unit risk of 4.7X-7 per (ug/cu.m), which incorporates information on 
pharmacokinetics and metabolism of dichloromethane, is approximately 
nine-fold lower than the previous applied dose estimate (U.S. EPA, 1987a,b). 
Internal dose estimates were based on the metabolism of dichloromethane by 
the glutathione-s-transferase pathway, as estimated by the model developed by 
Andersen et al. (1987). The internal dose was corrected for interspecies 
differences in sensitivity by using the surface area correction factor. 

Calculation of a slope factor from the unit risk is inappropriate when 
pharmacokinetic models are used. (When dose-response relationships are 
figured on the basis of internal or metabolized dose, a slope factor in terms 
of per (mg/kg)/day represents a back calculation using different absorption 
assumptions than the pharmacokinetic models. This introduces possible 
contradictions.) 

The unit risk should not be used if the air concentration exceeds 2E+4 
ug/cu.m, since above this concentration the unit risk may differ from that 
stated. Since the unit risk is based on a pharmacokinetic model, the risk 
may change with alterations in exposure patterns. Thus, the unit risk 
presented here may not be applicable to acute, high exposures. 

II.C.4. DISCUSSION OF CONFIDENCE (CARCINOGRNICITY, INHALATION EXPOSURE) 

Adequate numbers of animals were observed and tumor incidences were 
significantly increased in a dose-dependent fashion. Analysis excluding 
animals that died before observation of the first tumors produced similar 
risk estimates, as did time-to-tumor analysis. The use of animal and human 
metabolism and pharmacokinetic data reduces some of the uncertainty typically 
associated with dose-risk extrapolation. A great deal of uncertainty still 
exists, however, in the estimates of internal dose generated by the model of 
Andersen et al. (1987). Important uncertainties remain regarding the 
pharmacokinetics, pharmacodynamics, and mechanisms of carcinogenicity for 
dichloromethane. 

1I.D. - EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGEZNICITY ASSESSMENT) 

II.D.l. - EPA DOCUMENTATION 
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J.S. EPA. 1985a. Health Assessment Document for Dichloromethane (Methylene 
Chloride). Final Report. Office of Health and Environmental Assessment, 

n r :ington, D.C. EPA/600/8-82/004F. 

U.S. EPA. 1985b. Addendum to the Health Assessment Document for 
Dichloromethane (methylene chloride). Updated carcinogenicity assessment. 
Prepared by the Carcinogen Assessment Group, OHEA, Washington, DC. EPA/600/8- 
82/004FF. 

U.S. EPA. 1987a. Update to the Health Assessment Document and Addendum for 
Dichloromethane (Methylene Chloride) : Pharmacokinetics, Mechanism of Action 
and Epidemiology. Review Draft. Office of Health and Environmental 
Assessment, Washington, DC. EPA/600/8-87/030A. 

U.S. EPA. ;987b. Technical Analysis of New Methods and Data Regarding 
Dichloromethane Hazard Assessments. Review Draft. Office of Health and 
Environmental Assessment, Washington, DC. EPA/600/8- 87/029A. 

II.D.2. REVIEW (CARCINOGENICITY ASSESSMENT) - 

The Addendum to the Health Assessment Document, the Update to the Health 
Assessment Document and Addendum, and the Technical Analysis of New Methods 
and Data for dichloromethane have received Agency and external review, 
including a review by the Science Advisory Board (SAB). Although the last two 
documents are not yet finalized and the SAB comments are not yet incorporated, 
i-' Te do not alter this document's analyses or conclusions. 

k--T .r 
Agency Work Group Review: 11/12/86, 12/04/86, 04/06/89 

Verification Date: 04/06/89 

II.D.3. U.S. EPA CONTACTS (CARCINOGEXICITY ASSESSMENT) - 

Lorenz Rhomberg / ORD -- (202)260-5723 / FT.9 260-5723 

Dharm V. Singh / ORD -- (202)260-5898 / FTS 260-5898 

__-__-__________--__-------- PROTECTION m FIRST AI,, -___-----_-_---_____----- 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 
organic vapor canister mask, safety glasses, protective clothing. 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

** WEAR APPROPRIATE EQUIPMENT TO PREVENT: 



Repeated or prolonged skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

** EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes wet. 

** REMOVE CLOTHING: 
Promptly remove non-impervious clothing that becomes wet. 

l * REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH PO&T GUIDE (es‘-1141 
NIOSH (DICHLOROMETHANE) 
750 ppm: Any supplied-air respirator. * Substance reported to cause eye 
irritation or damage may require eye protection. / Any self-contained 
breathing apparatus. * Substance reported to cause eye irritation or 
damage may require eye protection. 
1875 ppm: Any supplied-air respirator operated in a continuous flow 
mode. l Substance reported to cause eye irritation or damage may require 
eye protection. 
3750 ppm: Any self-contained breathing apparatus with a full facepiece. 
/ Any supplied-air respirator with a full facepiece. 
5000 ppm: Any supplied-air respirator with a full facepiece and operated 
in a pressure-demand or other positive pressure mode. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE: CHRIS Manual 1991 
INHALATION: remove from exposure. Give oxygen if needed. 
INGESTION: no specific antidote. CONTACT WITH 
SKIN AND 
EYES: remove contaminated clothing; wash skin or eyes if affected. 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material; immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. Use first 
aid treatment according to the nature of the injury. 

_________--_-___-_----------- 1~1T-x INCIDENT RESPONSE _______________________ 

Page 14 



.RE EXTINGUISHMENT: USE WATER SPRAY TO KEEP FIRE-EXPOSED CONTAINERS 
COOL AND TO FLUSH SPILLAGE TO AVOID FURTHBR 
EXPOSURES. Note: CHRIS91 

_ Department of Transportation-Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Dichloromethane 
DOT ID NUMBER: UN1593 

/ 
ERG93 

*POTENTIAL HAZARDS* 
GUIDE 74 

'HEALTHHAZARDS 
Vapors may cause dizziness or suffocation. 
Exposure in an enclosed area may be very harmful. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 

Runoff from fire control or dilution water may cause pollution. 
*FIRE OR EXPLOSION 
Some of these materials may burn, but none of them ignites readily. 
Most vapors heavier than air. 
*Air/vapor mixtures may explode when ignited. 
Container may explode in heat of fire. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. Stay 
upwind, out of low areas, and ventilate closed spaces before entering. 
Positive pressure self-contained breathing apparatus (SCBA) and 
structural firefighters' protective clothing will provide limited 
protection. *Isolate for 1/2 mile in all directions if tank, rail car 
r tank truck is involved in fire. Remove and isolate contaminated 

--- .hing at the site. CALL Emergency Response Telephone Number on 
Shipping Paper first. If Shipping Paper not available or no answer, 
CALL CHEMTREC AT l-800-424-9300. If water pollution occurs, notify the 
appropriate authorities. 
*FIRE 
Small Fires: Dry chemical or C02. 
Large Fires: Water spray, fog or regular foam. 
Apply cooling water to sides of containers that are exposed to flames 
until well after fire is out. Stay away from ends of tanks. 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard area. 
Stop leak if you can do it without risk. 
Small Liquid Spil.1s: Take up with sand, earth or other noncombustible 
absorbent material. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush eyes 
with running water for at least 15 minutes. Wash skin with soap and 
water. Remove and isolate contaminated clothing and shoes at the site. 
Use first aid treatment according to the nature of the injury. 
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DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CREMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

CHEMTOX RECORD 444 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: ETHYL ACETATE 
SYNONYMS : ACETIC ETHER; ACETIDIN; ACETOXYETHANE; AETHYLACETAT 

(German); ESSIGESTER (German); ETHYLACETAAT (Dutch); ETHYL 
ACETATE; ETHYL ACETATE (DOT); ETHYL ACETIC ESTER; ETHYLE 
(ACETATE D') (French); ETHYL ETHANOATE; ETILE (ACETATO DI) 
(Italian); OCTAN ETYLU (Polish); .VINBGAR NAPHTHA; ACETIC 

ACID, ETHYL ESTER; ACETIC ACID ETHYL ESTER 
CAS: 141-78-6 RTECS: AH5425000 

FORMULA: C4H802 MOL WT: 88.12 

WLN: 2OVl 

CHEMICAL CLASS:Ester 

See other identifiers listed below under Regulations. 

--__-______________------------- PROPERTIES ----------------------------------- 

PHYSICAL DESCRIPTION: 
BOILING POINT: 
MELTING POINT: 
FLASH POINT: 
ADTO IGNITION: 
C--TICAL TEMP: 

ICAL PRESS: - z HEAT OF VAP: 
HEAT OF COMB: 
VAPOR PRESSURE: 
DEL: 
LEL: 
IONIZATION POTENTIAL 
VAPOR DENSITY: 
EVAPORATION RATE: 
SPECIFIC GRAVITY: 
DENSITY: 
WATER SOLUBILITY: 
INCOMPATIBILITIES: 

colorless liquid with a pleasant fruity odor 
350.38 K 77.2 C 171 F 
189.15 K -84 C -119.2 F 

268 K -5.15 c 22.1 F 
699 K 425.8 C 798.6 F 
523 K 249.85 C 481.73 F 

3.8 kN/M2 37.4 atm 550 psia 
158 Btu/lb 87.74 Cal/g 3.671x ES J/kg 

-10110 Btu/lb -5620 Cal/g -235x ES J/kg 
73mm 8 20 c 

11 % 
2.2 % 

(eV): 10.01 
3.0 (air=l) 
4.94(n-BUTYL ACETATE=l) 
0.902 2oc 

0.902 g/mL @ 20 c 

8.7% 

nitrates, strong oxidizers, strong 
alkalies, strong acids 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: CHLOROSULFONIC ACID, OLEUM, 

K-TERT-BUTOXIDE Source: SAX 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: None reported other than possible 
unburned vapors 

- 
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ODOR DETECTED AT (ppm): 1 mm 
ODOR DESCRIPTION: Pleasant, fruity Source:CHRIS 
100 0 ODOR DETECTION: No data 

DOT hazard class: 3 FLAMMABLE LIQUID 
DOT guide: 26 
Identification number: UN1173 
DOT shipping name: Ethyl acetate 
Packing group: II 
Label(s) required: FLAMMABLE LIQUID 
Special provisions: T2 
Packaging exceptions: 173.150 
Non bulk packaging: 173.202 
Bulk packaging: 173.242 
Quantity limitations- 
Passenger air/rail: SL 
Cargo aircraft only: 60 L 
Vessel stowage: B 
Other stowage provisions: 

STCC NUMBER: 4909160 

CLEAN WATER ACT Sect.307:No 
CLEAN WATER ACT Sect.311:No 
CLEAN AIR ACT: Not listed 
EPA WASTE NUMBER: U112,DOOl 
CERCLA REF: Y 
RQ DESIGNATION: D 5000 pounds (2270 kg) CERCLA 
SARATPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: Irritant 
Acute toxicity: adverse effect to target organs. 
Chronic toxicity: adverse effect to target organ 
after long period of exposure. 
Chronic toxicity: mutagen. 
Fire hazard: flammable. 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: Flammable liquid - Mailable as ORM-D 
Mailability: Domestic surface mail only 
Max per parcel: 1 QT METAL; 1 PT OTHER 

NFPA CODES: 
HEALTH HAZARD (BLUE) : (1) Slightly hazardous to health. As a precaution 

wear self-contained breathing apparatus. 
FLAMMABILITY (RED) : (3) This material can be ignited under almost all 

temperature conditions. 
REACTIVITY (YELLOW): (0) Stable even under fire conditions. 
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SPECIAL : Unspecified 

-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 
-- 

IH TLV list "Threshold Limit-Values for 1992-1993" 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Clean Air Act Section 111 List. 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA List of VOC chemicals from 40 CFR 60.489 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
ETHYL ACETATE [141-78-61 
Massachusetts Substance List. 
New Jersey Right To Know Substance List. (December 1987) 
OSHA Air Contaminant (Table 2-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
OSHA Process Safety Rule chemical with a TQ. Effective May 26, 1992 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Waste 
Superfund/CERCIA RQ list. Table 302.4 in 54 FR 50968 (December 11, 1989) 
Third Third Wastes List. 40 CFR 268.12. 54 FR 26594 (June 23, 1989) 
Washington State Discarded Chemical Products List, November 17, 1989 

-__-__--__________------------ TOXICITY DATA -------_-------------------------- 

F"?QT TERM TOXICITY: IRRITATION TO EYES, NOSE AND THROAT. SEVERE 

- - 
OVEREXPOSURE: WEAKNESS, DROWSINESS, UNCONCIOUSNHSS. ** 
Source: 1 

LONG TERM TOXICITY: irritation to skin. ** source: 1 

TARGET ORGANS: 

SYMPTOMS: 

CONC IDLH: 

NIOSH REL: 

ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

eyes, gums, respiratory passages, skin, liver, kidneys 

Headache, irritation of respiratory passages and eyes, 
dizziness and nausea, weakness, loss of consciousness. 
Source: CHRIS 

2000PPM 

TLV = 4OOppm(1,440 mg/M3) 
Not listed 

Transitional Limits: 
PEL = 400 ppm(1400mg/M3) 
Final Rule Limits: 
TWA = 400 ppm (1400 mg/M3) 
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MAX INFORMATION: 400 ppm 
1400 mG/M3 
Local irritant: Peak = 2xMAX for 5 minutes, 8 times 
per shift. 

CARCINOGEN?: N STATUS: See below 

CARCINOGEN LISTS:' 
IARC: Not listed 
MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

HDMAN TOXICITY DATA: (Source: NIOSH RTECS) 
ihl-hmn TCLo:400 ppm JIHTAH 25,282,43 

SENSE ORGANS 
Nose 

Other 
SENSE ORGANS 

We 
Conjunctive irritation 

LUNGS, THORAX, OR RESPIRATION 
Other changes 

LD50 value: Orl-rat LD50:5620 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50 
scu-rat LDLo 
orl-mus LD50 
ihl-mus ~~50 
ipr-mus LDSO 
ihl-cat LCLo 
scu-cat LDSO 
orl-rbt LD50 
skn-rbt LDSO 
orl-gpg LD50 
SCU-gPg LD50 

5620 mg/kg 

5 gm& 
4100 mg/kg 
45 gm/m3/2H 
709 mg/kg 
61 gm/m3 

3 cm/kg 
4935 mg/kg 

>20 qdkg 
5500 mg/kg 

3 cm/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

eye-hmn 400 ppm 

Reproductive toxicity (1992 RTECS): . 
This chemical has no known mammalian reproductive toxicity. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 

California Prop 65: Not listed 
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__------------------------ PROTECTION m FIRST AID --___-------------------- 

PROTECTION SUGGESTED 
- 5 ! THE CHRIS MANUAL: 

,anic vapor canister or air mask; goggles or face shield. 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

** WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

** EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes wet. 

** REMOVE CLOTHING: 
Immediately remove any clothing that becomes wet to avoid any flammability hazard. 

** REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
OSHA (ETHYL ACETATE) 
1000 ppm: Any chemical cartridge respirator with a full facepiece and 
organic vapor cartridge(s). / Any powered air-purifying respirator with 
organic vapor cartridge(s). l Substance causes eye irritation or damage; 
eye protection needed. 
IrnOO ppm: Any air-purifying full facepiece respirator (gas mask) with a 

- 
-style or front- or back-mounted organic vapor canister. / Any 

+ supplied-air respirator with a full facepiece. / Any self-contained 
breathing apparatus with a full facepiece. / Any supplied-air respirator 
operated in a continuous flow mode. * Substance causes eye irritation or 
damage; eye protection needed. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE: CHRIS Manual 1991 
INHALATION: if victim is overcome, move him to fresh air immediately and 
call a physician; if breathing is irregular or stopped, start 
resuscitation and administer oxygen. 
EYES: flush with water for at least 15 min. 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
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breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and water. 

Remove and isolate contaminated.clothing and shoes at the site. 

____________________--------- INITIAL INCIDENT RESPONSE _______________________ 

FIRE EXTINGUISHMENT: Alcohol foam, carbon dioxide or dry chemicals. 
CHRIS91 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Ethyl acetate 
DOT ID NUMBER: UN1173 

ERG93 
*POTENTIAL HAZARDS* 

GUIDE 26 

*FIRE OR EXPLOSION 
Flammable/combustible material; may be ignited by heat, sparks or flames. 
Vapors may travel to a source of ignition and flash back. 
Container may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. 
Runoff to sewer may create fire or explosion hazard. 
*HEALTH HAZARDS 
May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may give off poisonous gases and 
cause water pollution. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. 
Stay upwind; keep out of low areas. Positive pressure self-contained 
breathing apparatus (SCBA) and structural firefighters' protective 
clothing will provide limited protection. *Isolate for l/2 mile in all 

directions if tank, rail car or tank truck is involved in fire. CALL 
Emergency Response Telephone Number on Shipping Paper first. If 
Shipping Paper not available or no answer, CALL CHEMTREC AT 
l-800-424-9300. If water pollution occurs, notify the appropriate 
authorities. 
*FIRE 
Small Fires: Dry chemical, C02, water spray or alcohol-resistant 
foam. Do not use dry chemical extinguishers to control fires involving 
nitromethane or nitroethane. Large Fires: Water spray, fog or 
alcohol-resistant foam. Move container from fire area if you can do it 
without risk. Apply cooling water to sides of containers that are 
exposed to flames until well after fire is out. Stay away from ends 
of tanks. For massive fire in cargo area, use unmanned hose holder or 

monitor nozzles; if this is impossible, withdraw from area and let 
fire burn. Withdraw immediately in case of rising sound from venting 
safety device or any discoloration of tank due to fire. 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard area. 
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;p leak if you can do it without risk. 
ater spray may reduce vapor; but it may not prevent ignition in closed spaces. 

Small Spills: Take up with sand or other noncombustible absorbent material 

- place into containers for later disposal. 
- -ge Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush eyes 
with running water for at least 15 minutes. Wash skin with soap and 
water. Remove and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CREMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

---------------------------------IDENTIFIERS -_____o-w----e.-------------------- 

CHEMTOX RECORD 3539 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: ISOPROPYL ALCOHOL 
SYNONYMS : ALCOOL ISOPROPILICO (Italian); ALCOOL ISOPROPYLIQUE 

(French); AVANTINE; DIMETHYLCARBINOL; ISOHOL; ISOPROPANOL; 
ISO-PROPYLALKOHOL (German); LUTOSOL; PETROHOL; 
PROPROPAN-2-OL; 2-PROPANOL; i-PROPANOL (German); 
set-PROPYL ALCOHOL; i-PROPYLALKOHOL; IPA; PROPAN-2-OL; 
SEC-PROPYL ALCOHOL; ARQUAD DMCB, COMPONENT OF (WITH 
169153); VISCO 1152; COMPONENT OF (WITH 107601); PRO 

CAS: 67-63-O RTECS: NT8050000 

FORMULA : C3H80 

WLN: QYl 
CHEMICAL CLASS:Alcohol 

MOL WT: 60.11 

See other identifiers listed below under Regulations. 

-_-_____________________________ PROPERTIES ___________________________________ 

PHYSICAL DESCRIPTION: 
BOILING POINT: 
MELTING POINT: 
FLASH POINT: 
AUTO IGNITION: 
VAPOR PRESSURE: 
UEL: 
LEL: 
IONIZATION POTENTIAL 
VAPOR DENSITY: 
EVAPORATION RATE: 
SPECIFIC GRAVITY: 
DENSITY: 
WATER SOLUBILITY: 
INCOMPATIBILITIES: 

colorless liquid with the odor of rubbing alcohol 
355.65 K 82.5 C 180.5 F 

184.27 K -88.9 C -128 F 

284.82 K 11.67 C 53 F 
672.15 K 399 c 750.2 F 

33 mm @ 20 C 
12.7 % 
2.3 % 

(eV) : 10.15 
2.07 (air=l) 
1.70(n-BUTYL ACETATE=l) 
0.785 20C 

0.785 

MISCIBLE 
keep away from heat and open flame; 
reacts vigorously with oxidizing 
materials 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: REACTS VIOLENTLY WITH NITROFORM, OLEUM, 

PHOSGENE, POTASSIUM, TERT-BUTOXIDE, 
ALUMINUM, AL TRIISOPROPOXIDE, 
CROTONALDEHYDE, OXIDANTS Source: SAX 

STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 
ODOR DETECTED AT (ppm): 

NA 
90 mg/m#L3 
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JOR DESCRIPTION: nonresidual Source:CHRIS 
LOO 0 ODOR DETECTION: No data 

#--. r _______________-_----------- ~JG~TIONS __________________________________ 

DOT hazard class: 
DOT guide: 
Identification number: 
DOT shipping name: 
Packing group: 
Label(s) required: 
Special provisions: 
Packaging exceptions: 
Non bulk packaging: 
Bulk packaging: 
Quantity limitations- 
Passenger air/rail: 
Cargo aircraft only: 
Vessel stowage: 

3 FLAMMABLE LIQUID 
26 
UN1219 
Isopropanol [or] isopropyl alcohol 
II 
FLAMMABLE LIQUID 
Tl 
173.150 
173.202 
173.242 

5L 
60 L 
B 

Other stowage provisions: 

STCC NUMBER: 4909205 

CLEAN WATER ACT Sect.307:No 
CLEAN WATER ACT Sect.311:No 
CLEAN AIR ACT: Not listed 
EPA WASTE NUMBER: DO01 
CERCLA REF: N 
P- ')ESIGNATION: Not listed 

_- TPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: Irritant 
Acute toxicity: adverse effect to target organs. 
Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 
Fire hazard: flammable. 
Chronic toxicity: carcinogen 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION; 0.1 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: Flammable liquid - Mailable as ORM-D 
Mailability: Domestic surface mail only 
Max per parcel: 1 QT METAL; 1 PT OTHER 

NFPA CODES: 
HEALTH HAZARD (BLUE): (1) Slightly hazardous to health. As a precaution 

wear self-contained breathing apparatus. 
~~IMA~LITY (RED) : (3) This material can be ignited under almost all 

temperature conditions. 
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REACTIVITY (YELLOW): (0) Stable even under fire conditions. 
SPECIAL : Unspecified 

-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 1992-1993~ 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Clean Air Act SeCtiOn 111 List. 
Clean Air Act Section 112 Hazardous Air Pollutants List. 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA List of VOC chemicals from 40 CFR 60.489 
EPA TSCA 8(a) Preliminary Assessment Information Rule - effective 02/12/87 
EPA TSCA 8(d) Health and Safety Data Rule - effective date 12/15/86 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Section 12(b) Export Rule Notification. 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
ISOPROPYL ALCOHOL [67-63-O] 
Massachusetts Substance List. 
National Toxicology Program (NIP) list of human carcinogens 
New Jersey Right To Know Substance List. (December 1987) 
OSHA Air Contaminant (Table 2-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
OSHA Process Safety Rule chemical with a TQ. Effective May 26, 1992 

RCRA Hazardous Waste 
SARA Section 313 Toxic Chemicals List 
TSCA Chemical Hazard Information Profile (CHIP) available - dated 11/20/79 
TSCA Chemical Hazard Information Profile (CHIP) available - dated 12/29/77 

_______-___--_-_______________ TOXICITY DATA ____-_______---------------------- 

SHORT TERM TOXICITY: INHALATION: irritation of the nose and throat may 
occur at 400 ppm and above. SKIN: 5% solution may 

cause irritation and dryness. Eyes: vapor levels of 20 
ppm or above may result in irritation. liquid may 

cause.corneal burns and eye. damage. INGESTION: 22.5 ml 

(2/3 oz.) has caused salivation, reddening of face, 
stomach pain, depression, dizziness, headache, 
vomiting and unconsciousness. ingestion of 100 ml (3 
oz.) has caused death.(NYDH) 

LONG TERM TOXICITY: no reported long term exposure effects.(NYDH) 

TARGET ORGANS: eyes,skin,resp sys 

SYMPTOMS: Vapors cause mild irritation of eyes and upper 
respiratory tract; high concentrations may be 
anesthetic. Liquid irritates eyes and may cause 
injury; harmless to skin; if ingested causes 

Page 3 



drunkeMess and vomiting. Source: CHRIS 

CnWC IDLH: 
p-+ 

NI&H REL: 

2000ppm 

ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

MAK INFORMATION: 

CARCINOGEN?: 
REFERENCES: 

N STATUS: See below 

- 6 

HUMAN SUSPECTED IARC** 15,223,77 
ANIMAL INDEFINITE IARC** 15,223,77 

CARCINOGEN LISTS 

HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 

IARC: Not classified as to human 
carcinogenicity or probably not 
carcinogenic to humans. 

MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

400 ppm Time weighted averages for E-hour exposure 
984 mg/M3 Time weighted averages for E-hour exposure 
800 ppm Ceiling exposures which shall at no time be 
exceeded 1968 mg/M3 Ceiling exposures which shall at 
no time be exceeded 

TLV = 400ppm(983 mg/M3) 
STEL = 500 ppm(1,230 mg/M3) 

Transitional Limits: 
PEL = 400 ppm(98Omg/M3) 
Final Rule Limits: 
TWA = 400 ppm (980 mg/M31 
STEL = 500 ppm(1225 mg/M3) 

400 ppm 
980 mG/M3 
Substance with systemic effects, onset of effect less 
than or equal to 2 hrs: Peak = 2xMAK for 30 minutes, 4 
times per shift of 8 hours. 

orl-man TDLo:14432 mg/kg NEJMAG 277.699‘67 
BEHAVIORAL 

Coma 
VASCULAR 

BP lowering not characterized in autonomic section 
LUNGS, THORAX, OR RESPIRATION 

Dyspnea 

orl-hmn TDLo:223 mg/kg JLCMAK 12,326,27 
BEHAVIORAL 

Hallucinations, distorted perceptions 
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CARDIAC, 
Pulse rate decreased with fall in BP 

VASCULAR 
BP lowering not characterized in autonomic section 

orl-man LDL0:5272 mg/kg AJCPAI 38,144,62 
BEHAVIORAL 

Coma 
VASCULAR 

BP lowering not characterized in autonomic section 
LUNGS, THORAX, OR RESPIRATION 

Chronic pulmonary edema or congestion 

orl-hmn LDL0:3570 mg/kg 34ZIAG -,339,69 
BEHAVIORAL 

Coma 
LUNGS, THORAX, OR RESPIRATION 

Respiratory depression 
GASTROINTESTINAL 

Nausea or vomiting 

LD50 value: orl-rat LD50:5045 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:5045 mg/kg 
ihl-rat LCLo:16000 ppm/4H 
ipr-rat LD50:2735 mg/kg 
ivn-rat LD50:1088 mg/kg 
orl-mus LD50:3600 mg/kg 
ihl-mus LCLo:12800 ppm/3H 
ipr-mus LD50:4477 mg/kg 
scu-mus LDLo:6 gm/kg 
ivn-mus LD50:1509 mg/kg 
orl-dog LDLo:1537 mg/kg 
ivn-dog LDLo:1024 mg/kg 
ivn-cat LDLo:1963 mg/kg 
orl-rbt LD50:6410 mg/kg 
skn-rbt LD50:12800 mg/kg 
ipr-rbt LD50:667 mg/kg 
ivn-rbt LD50:1184 mg/kg 
ipr-gpg LD50:2560 mg/kg 
ipr-ham LD50:3444 mg/kg 
par-frg LDLo:20 gm/kg 
scu-mam LDLo:6 gm/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive toxicity (1992 RTECS): 

This chemical is a mammalian reproductive toxin. 
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?RODUCTIVE TOXICITY DATA (1992 RTECS) 
orl-rat TDL0:11340 mg/kg (45D pre) GISAAA 43(1),8,78 

MATERNAL EFFECTS 
-, *f- Menstrual cycle changes or disorders 

orl-rat TDLo:5040 mg/kg (l-20D preg) GISAAA 43(1),8,78 
EFFECTS ON FERTILITY 

Litter size(# fetuses per 1itter;measured before 
birth) 

orl-rat TDLo:20160 mg/kg (l-20D preg) GISAAA 43(1),8,78 
EFFECTS ON FERTILITY 

Pre-implantation mortility 

orl-rat TDLo:32400 ug/kg (26W pre) GISAAA 43(1),8,78 
EFFECTS ON EMBRYO OR FETUS 

Fetal death 

orl-rat TDLo:6480 mg/kg (26W male/26W pre) GISAAA 
43(1),8,78 

EFFECTS ON NEWBORN 
Growth statistics(e.g.,reduced weight gain) 

ihl-rat TCLo:3500 ppm/'lH (l-19D preg) FCTOD7 26,247,88 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 

- p 

ihl-rat TCLo:lOOOO ppm/7H (l-19D preg) FCTOD7 26,247,88 
EFFECTS ON FERTILITY 

Pre-implantation mortility 

EFFECTS ON FERTILITY 
Post-implantation mortality 

EFFECTS ON EMBRYO OR FETUS 
Fetal death 

California Prop 65: Not listed 

___________-___-____-------- PROTECTION m FIRST AID _________----____________ 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 
organic vapor canister or air-supplied mask; chemical goggles or face 
splash shield. 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

** WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

l * WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

** EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes wet. 
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** REMOVE CLOTHING: 
Immediately remove any clothing that becomes wet to avoid any flammability hazard. 

** REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
NIOSH (ISOPROPYL ALCOHOL) 
1000 ppm: Any powered air-purifying respirator with organic vapor 
cartridge(s). * Substance causes eye irritation or damage; eye protection 
needed. / Any chemical cartridge respirator with a full facepiece and 
organic vapor cartridge(s). 
10000 ppm: Any supplied-air respirator operated in a continuous flow 
mode. * Substance causes eye irritation or damage; eye protection needed. 
20000 ppm: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
self-contained breathing apparatus with a full facepiece. / Any 
supplied-air respirator with a full facepiece. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE: CHRIS Manual 1991 
INHALATION: if victim is overcome by vapors, remove from exposure 
immediately; call a physician; if breathing is irregular or has stopped, 
start resuscitation and administer oxygen. 
EYES: flush with water for at least 15 min. 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. 

____-________________________ INITIAL *NCID~ RESPONSE __-____________________ 

FIRE EXTINGUISHMENT: Alcohol foam, dry chemical, or carbon dioxide. 
Note: Water may be ineffective CHRIS91 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Isopropanol [or] isopropyl alcohol 
DOT ID NUMBER: UN1219 

ERG93 GUIDE 26 
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'FIRE OR EXPLOSION 
*POTENTIAL HAZARDS* 

F'~mmable/combustible material; may be ignited by heat, sparks or flames. 
.f- rs may travel to a source of ignition and flash back. 

Container may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. 
Runoff to sewer may create fire or explosion hazard. 
*HEALTH HAi&J.DS 
May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may give off poisonous gases and 
cause water pollution. 

'EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. , 
Stay upwind; keep out of low areas. Positive pressure self-contained 
breathing apparatus (SCBA) and structural firefighters' protective 
clothing will provide limited protection. *Isolate for l/2 mile in all 
directions if tank, rail car or tank truck is involved in fire. CALL 
Emergency Response Telephone Number on Shipping Paper first. If 
Shipping Paper not available or no answer, CALL CHEMTREC AT 
l-800-424-9300. If water pollution occurs, notify the appropriate 
authorities. 
*FIRE 
Small Fires: Dry chemical, C02, water spray or alcohol-resistant 
foam. Do not use dry chemical extinguishers to control fires involving 
nitromethane or nitroethane. Large Fires: Water spray, fog or 

.hol-resistant foam. Move container from fire area if you can do it 

=-- .out risk. Apply cooling water to sides of containers that are 
.' exposed to flames until well after fire is out. Stay away from ends 

of tanks. For massive fire in cargo area, use unmanned hose holder or 
monitor nozzles; if this is impossible, withdraw from area and let 
fire burn. Withdraw immediately in case of rising sound from venting 
safety device or any discoloration of tank due to fire. 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard area. 
Stop leak if you can do it without risk. 
Water spray may reduce vapor; but it may not prevent ignition in closed spaces. 
Small Spills: Take up with sand or other noncombustible absorbent material 

and place into containers for later disposal. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush eyes 
with running water for at least 15 minutes Wash skin with soap and 
water. Remove and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
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and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHENTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
i 1985-1994 by Resource Consultants, Inc. All rights reserved 

k--- 

_ ______________________________ IDENTIFIERS ------------‘:-------------------- 

_’ 

Ct&MTOX RECORD 511 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: 2-BOTANONE 
SYNONYMS : ACETONE, METHYL-; AETHYLMETHYLXETON (German); BUTANONE; 

BUTANONE 2 (French); ETHYL METHYL CETONE (French); 
ETHYLMETHYLKETON (Dutch); ETHYL METHYL KETONE; ETHYL 
METHYL KETONE (DOT); KETONE, ETHYL METHYL; MEETCO; METHYL 
ACETONE; METHYL ACETONE (DOT); METHYL ETHYL KETONE; METHYL 

ETHYL KETONE (DOT); METILETILCHETONE (Italian); 
METYLOETYLOEETON (Polish); 2-BDTANONE; MEX; BUTAN-2-ONE; 
KETONE, METHYL ETHYL; 2-OXOBUTANE; METHYL ETHYL KETONE 
(MEX) 

CAS: 78-93-3 RTECS: EL6475000 
FORMULA: C4H80 MOL WT: 72.12 
WLN: 2Vl 
CHEMICAL CLASS:Xetone 

See other identifiers listed below under Regulations. 

__-__-_--___________------------ PROPERTIES __________-_-______________________ 

PHYSICAL DESCRIPTION: clear colorless liquid with a fragrant, mint-like, 
moderately sharp odor 

BOILING POINT: 352.72 X 79.5 c 175.2 F 
' 'ING POINT: 187.04 x -86.2 c -123 F 

=- H POINT: 264.4 X -a.75 c 16.2 F =- 
AUTO IGNITION: 788.7 x 515.5 c 960 F 
CRITICAL TEMP: 535.7 x 262.55 C 504.59 F 
CRITICAL PRESS: 4.15 kN/M2 40.9 atm 601 psia 
HEAT OF VAP: 191 Btu/lb 106.07 Cal/g 4.430x E5 J/kg 
HEAT OF COMB: -13480 Btu/lb -7494 Cal/g -313x ES J/kg 
VAPOR PRESSURE: 78 mm Hg @ 20 C 
DEL: 11.5 % 
LEL: 1.8 % 
IONIZATION POTENTIAL (eV) : 9.54 
VAPOR DENSITY: 2.42 (air=l) 
EVAPORATION RATE: 7.12 
SPECIFIC GRAVITY: 0.806 8 20 C 
DENSITY: 0.805 g/n-IL 0 20 c 
WATER SOLUBILITY: 27% 
INCOMPATIBILITIES: very strong oxidizers, chlorosulfonic 

acid, oleum, potassium-tert-butoxide, 
heat or flame, chloroform, hydrogen 
peroxide, nitric acid 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: NO REACTION Source: SAX 
STABILITY DURING TRANSPORT: No Data 
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NEUTRALIZING AGENTS: NOT PERTINENT Source: SAX 
POLYMERIZATION POSSIBILITIES: NOT PERTINENT Source: SAX 

TOXIC FIRE GASES: 
ODOR DETECTED AT (ppm): 

UNBURNED VAPORS 

10 mm 
ODOR DESCRIPTION: 

100 % ODOR DETECTION: 

Like acetone; pleasant; pungent 
Source:CHRIS 
6.0 ppm 

DOT hazard class: 
DOT guide: 
Identification number 
DOT shipping name: 
Packing group: 
Label(s) required: 
Special provisions: 
Packaging exceptions: 
Non bulk packaging: 
Bulk packaging: 
Quantity limitations- 
Passenger air/rail: 
Cargo aircraft only: 
Vessel stowage: 
Other stowage provisions: 

3 FLAMMABLE LIQUID 
26 
UN1193 
Ethyl methyl ketone [or] methyl ethyl ketone 
II 
FLAMMABLE LIQUID 
TE 
173.150 
173.202 
173.242 

5L 
60 L 
B 

STCC NUMBER: 4909243 

CLEAN WATER ACT Sect.307:No 
CLEAN WATER ACT Sect.311:No 
CLEAN AIR ACT: CAA '90 Listed 
EPA WASTE NUMBER: U159,D035,DOOl 
CERCLA REF: Y 
RQ DESIGNATION: D 5000 pounds (2270 kg) CERCLA 
SARATPQVALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: Irritant 
Acute toxicity: adverse effect to target organs. 
Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 
Fire hazard: flammable. 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 1.0 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: Flammable liquid - Mailable as ORM-D 
Mailability: Domestic surface mail only 
Max per parcel: 1 QT METAL; 1 PT OTHER 
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?PA CODES: 
HEALTH HAZARD (BLUE): (1) Slightly hazardous to health. As a precaution 

p=- 
wear self-contained breathing apparatus. 

'LAMMABILITY (RED) : (3) This material can be ignited under almost all 
temperature conditions. 

REACTIVITY (YELLOW) : (0) Stable even under fire conditions. 
SPECIAL : Unspecified 

-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

2-BU'TANONE [78-93-31 
ACGIH TLV list "Threshold Limit Values for 1992-1993" 
California Assembly Bill 1803 Well Monitoring Chemicals. 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Clean Air Act Section 111 List. 
Clean Air Act of November 15, 1990. List of pollutants. 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA List of VOC chemicals from 40 CFR 60.489 
EPA TSCA B(a) Preliminary Assessment Information Rule - effective 11/19/82 
EPA TSCA 8(d) Health and Safety Data Rule - effective date 10/04/82 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA.TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
First Third Wastes List. 40 CFR 268.10. 54 FR 26594 (June 23, 1989) 
' .achusetts Substance List. 

- 
-F Jersey Right To Know Substance List. (December 1987) 

OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
OSHA Process Safety Rule chemical with a TQ. Effective May 26, 1992 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX to 40 CFR 264 
RCRA Hazardous Waste 
RCRA Toxicity Characteristics (TC) list dated March 29, 1990 
SARA Section 110 Priority List of CERCLA Hazardous Substances 
SARA Section 313 Toxic Chemicals List 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50968 (December 11, 1989) 
Washington State Discarded Chemical Products List, November 17, 1989 

___-_________----------------- TOXICITY DATA ---------------------------------- 

SHORT TERM TOXICITY: INHALATION: human exposures to levels of 350 ppm 
caused irritation of the nose and throat. numbness in 
fingers, arms and legs accompanied by headache, 
nausea, vomiting and fainting have occurred after 
exposure to levels of 300-600 ppm. SKIN: contact with 
liquid or vapor at levels of 300-600 ppm caused severe 
irritation. liquid is absorbed readily and may cause 
numbing of fingers and arms. Eyes: exposure to levels 
of 200 ppm produced irritation. INGESTION: can cause 
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irritation of the mouth, throat and stomach, the 
severity of which will be dependent upon amount 
swallowed. symptoms of poisoning include nausea, 
vomiting, stomach pain and diarrhea. death can occur 
from ingestion of as little as 1 ounce.(NYDH) 

LONG TERM TOXICITY: has been implicated in certain nervous disorders 
characterized by weakness, fatigue, heaviness in chest 
and numbness of hands and feet. these symptoms may 
develop after 1 year of exposure to vapor 
concentrations of 50-200 ppm. improvement is gradual 
and may take years after exposure is 
discontinued.(NYDH) 

TARGET ORGANS: CNS, lungs. peripheral nervous system. eye irritation 
at 350 ppm. 

SYMPTOMS : Liquid causes eye burn. Vapor irritates eyes, nose, 
and throat; ‘can cause headache, dizziness, nausea, 
weakness, and loss of consciousness. Source: CHRIS 

CONC IDLH: 3000ppm 

NIOSH REL: 200 ppm Time weighted averages for S-hour exposure 
590 mg/U3 Time weighted averages for e-hour exposure 

ACGIH TLV: 
ACGIH STEL: 

TLV = 200ppm(590 mg/M3) 
STEL = 300 ppm 

OSHA PEL: Transitional Limits: 
PEL = 200 ppm(590mg/M3) 
Final Rule Limits: 
TWA = 200 ppm (590 mg/M3) 
STEL = 300 ppm(885 mg/M3) 

MAK INFORMATION: 200 ppm 
590 mG/M3 

Substance with systemic effects, onset of effect less 
than or equal to 2 hrs: Peak = 2xMAK for 30 minutes, 4 
times per shift of 8 hours. 

CARCINOGEN?: N STATUS : See below 

CARCINOGEN LISTS: 
IARC: Not listed 
MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 
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ihl-hmn TCLo:lOO ppm/5M JIHTAB 25,282,43 
SENSE ORGANS 

Nose 
Other 

SENSE ORGANS 

We 
Conjunctive irritation 

LUNGS, THORAX, OR RESPIRATION 
Other changes 

LD50 value: orl-rat LD50:2737 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:2737 mg/kg 
ihl-rat LC50:23500 mg/m3/8H 
ipr-rat LD50:607 mg/kg 
orl-mus LD50:4050 mg/kg 
ihl-mus LC50:40 gm/m3/2H 
ipr-mus LD50:616 mg/kg 
skn-rbt LD50:6480 mg/kg 
ipr-gpg LDLo:2 gm/kg 
ihl-mam LC50:38 gm/m3 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

eye-hmn 350 ppm 
skn-rbt 500 mg/24H MOD 
skn-rbt 402 mg/24H MLD 
skn-rbt 13780 ug/24H open MLD 
eye-rbt 80 mg 

Reproductive toxicity (1992 RTECS) : 
This chemical is a mammalian reproductive toxin. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
ihl-rat TCLo:3000 ppm/'lH (6-15D preg) TXAPA9 28,452,74 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Craniofacial(including nose and tongue) 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Urogenital system 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Homeostatis 

ihl-rat TCLo:lOOO ppm/7H (6-15D preg) TXAPA9 28,452,74 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Musculoskeletal system 

California Prop 65: Not listed 

__-_-----_--__-_____--------- EPA’s IRIS DATA SvMMARy _________--_____--_______ 

Methyl ethyl ketone (MEK); CASRN 78-93-3 (04/01/92) 
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-11. CARCINCGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name -- Methyl ethyl ketone (MEK) 
CASRN -- 78-93-3 
Last Revised --. 12/01/89 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in l,OOO,OOO. Background Document 2 
(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

1I.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY - 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION - 

Classification -- D; not classifiable as to human carcinogenicity 

Basis -- Based on no human carcinogenicity data and inadequate animal data. 

II.A.2. HUMAN CARCINOGENICITY DATA - 

None. 

II.A.3. ANIMAL CARCINOGENICITY DATA - 

Inadequate. No data were available to assess the carcinogenic potential 
of methyl ethyl ketone by the oral or inhalation routes. In a skin 
carcinogenesis study, two groups of 10 male C3H/He mice received dermal 
applications of 50 mg of a solution containing 25 or 29% methyl ethyl ketone 
in 70% dodecylbenzene twice a week for I year. No skin tumors developed in 
the group of mice treated with 25% methyl ethyl ketone. After 27 weeks, a 
single skin tumor developed in 1 of 10 mice receiving 29% methyl ethyl ketone 
(Horton et al., 1965). 
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-1I.A.4. SUPPORTING DATA FOR CARCINOGENICITY 

-. .F Methyl ethyl ketone was not mutagenic for Salmonella typhimurium strains 
Txj8, TAlOO, TA1535, or TA1537 with or without rat hepatic homogenates (Florin 
et al., 1980; Douglas et al., 1980). Methyl ethyl ketone induced aneuploidy 
in the diploid D61, M strain of Saccharomyces cerevisiae (Zimmermann et al., 
1985). Low levels of methyl ethyl ketone combined with low levels of 
nocodazole (another inducer of aneuploidy), also produced significantly 
elevated levels of aneuploidy in the system (Mayer and Goin, 1987). 

1I.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE - 

None. 

-1I.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM IN?U&ATION EXPOSURE 

None. 

1I.D. - EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINGGENICITY ASSESSMENT) 

II.D.l. EPA DOCUMENTATION 

U.S. EPA. 1985. Health and Environmental Effects Profile for Methyl Ethyl 
Ketone. Prepared by the Office of Health and Environmental Assessment, 
Environmental Criteria and Assessment Office, Cincinnati, OH for the Office of 
Solid Waste and Emergency Response, Washington, DC. 

U.S. EPA. 1988. Updated Health Effects Assessment for Methyl Ethyl Ketone. 
Prepared by the Office of Health and Environmental Assessment, Environmental 
Criteria and Assessment Office, Cincinnati, OH for the Office of Solid Waste 
and Emergency Response, Washington, DC. 

II.D.2. REVIEW (CARCINOGENICITY ASSESSMENT) - 

The 1988 Updated Health Effects Assessment for Methyl Ethyl Ketone has 
received Agency review. 
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Agency Work Group Review: 05/30/89 

Verification Date: 05/30/89 

II.D.3. U.S. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) - 

Dharm V. Singh / 0F.D -- (202)260-5958 / FTS 260-5958 

___-___-___--____----------- PROTECTION m FIRST AID _____________r-_____----- 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 
organic canister or air pack; plastic gloves; goggles or face shield. 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

** WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

l * REMOVE CLOTHING: 
Promptly remove non-impervious clothing that becomes contaminated. 

** REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
NIOSH (2-BUTANONE) 
1000 ppm: Any powered air-purifying respirator with organic vapor 
cartridge(s). * Substance causes eye irritation or damage; eye protection 
needed. / Any chemical cartridge respirator with a full facepiece and 
organic vapor cartridge(s). 
3000 ppm: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
supplied-air respirator operated in a continuous flow mode. l Substance 
causes eye irritation or damage; eye protection needed. / Any 
self-contained.breathing apparatus with a full facepiece. / Any 
supplied-air respirator with a full facepiece. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 
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:IRST AID SOURCE: CHRIS Manual 1991 
JRWALATION: remove victim to fresh air; if breathing is irregular or has 

- - ped, start resuscitation and administer oxygen. 
EI&: wash with plenty of water -for at least 15 min. and call physician. 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Nash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. 

FIRE EXTINGUISHMENT: Alcohol foam, dry chemical, or carbon dioxide. 
Note: Water may be ineffective CHRIS91 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Ethyl methyl ketone [or] methyl ethyl ketone 
DOT ID NUMBER: UN1193 

ERG93 
*POTENTIAL HAZARDS* 

GUIDE 26 

*FIRE OR EXPLOSION 
Flammable/combustible material; may be ignited by heat, sparks or flames. 
Vapors may travel to a source of ignition and flash back. 

ainer may explode in heat of fire. 

- .r explosion hazard indoors, outdoors or in sewers. 
I Runoff to sewer may create fire or explosion hazard. 

*HEALTH HAZARDS 
May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may give off poisonous gases and 
cause water pollution. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. 
Stay upwind; keep out of low areas. Positive pressure self-contained 
breathing apparatus (SCBA) and structural firefighters' protective 
clothing will provide limited protection. *Isolate for l/2 mile in all 
directions if tank, rail car or tank truck is involved in fire. CALL 
Emergency Response Telephone Number on Shipping Paper first. If 
Shipping Paper not available or no answer, CALL CHEMTREC AT 
l-800-424-9300. If water pollution occurs, notify the appropriate 
authorities. 
*FIRE 
Small Fires: Dry chemical, C02, water spray or alcohol-resistant 
foam. Do not use dry chemical extinguishers to control fires involving 
nitromethane or nitroethane. Large Fires: Water spray, fog or 
alcohol-resistant foam. Move container from fire area if you can do it 
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without risk. Apply cooling water to sides of containers that are 
exposed to flames until well after fire is out. Stay away from ends 
of tanks. For massive fire in cargo area, use unmanned hose holder or 
monitor nozzles; if this is impossible, withdraw from area and let 
fire burn. Withdraw immediately in case of rising sound from venting 
safety device or any discoloration of tank due to fire. 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard area. 
Stop leak if you can do it without risk. 
Water spray may reduce vapor; but it may not prevent ignition in closed spaces. 
Small Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush eyes 
with running water for at least I5 minutes. Wash skin with soap and 
water. Remove and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 



CHEMTOX DATA 
:i 1985-1994 by Resource Consultants, Inc. All rights reserved. 

_____-__------__-___------------ IDENTIFIERS _-________--______---------------- 

-, F 

LLGMTOX RECORD 445 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: ACETONE 
SYNONYMS : ACETON (German, Dutch, Polish); ACETONE ; 

DIMETHYLFORMEHYDE; DIMETHYLKETAL; DIMETHYL KETONE; KETONE, 
DIMETHYL; KETONE PROPANE; beta-KETOPROPANE; METHYL KETONE; 
PROPANONE; 2-PROPANONE; PYROACETIC ACID; PYROACETIC ETHER; 
DIMETHYLFORMUDEHYDE 

CAS: 67-64-l RTECS: AL3150000 
FORMULA: C3H60 MOL .WT: 58.08 
WLN: 1Vl 
CHEMICAL CLASS:Ketone 

See other identifiers listed below under Regulations. 

______-_--______________________ PROPERTIES --___---------_---_________________ 

PHYSICAL DESCRIPTION: colorless liquid with a fragrant, mint-like odor 

BOILING POINT: 329.27 K 56.1 C 133 F 

MELTING POINT: 178.9 K -94.3 c -137.7 F 
FLASH POINT: 255.32 K -17.83 c -.l F 

AUTO IGNITION: 738 K 464.8 C 868.8 F 
CRITICAL TEMP: 508 K 234.85 C 454.73 F 

CRITICAL PRESS: 4.70 kN/M2 46.3 atm 680 psia 
- -0FVAP: 220 Btu/lb 122.18 Cal/g 5.112x J/kg E5 

-p-. 
OF COMB: -12250 Btu/lb -6810 Cal/g -285x ES J/kg 

VAPOR PRESSURE: 196 mm @ 21 C 
DEL: 12.8 % 
LEL: 2.6 % 
IONIZATION POTENTIAL (eV) : 6.87 TO 7.19 
VAPOR DENSITY: 2 (air=l) 
EVAPORATION RATE: 6.06(n-BUTYL ACETATE=11 
SPECIFIC GRAVITY: 0.791 @ 20 c 
DENSITY: 0.791 
WATER SOLUBILITY: MISCIBLE 
INCOMPATIBILITIES: ox, acids 

REACTIVITY WITH WATER: No reaction 
-'ACTIVITY WITH COMMON MATERIALS: No data 
.STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 

None reported other than possible 
unburned vapors 
100 ppm 
residual; ketonic, pleasant, 
non-residual Source:CHRIS 
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100 0 ODOR DETECTION: 300 ppm 

DOT hazard class: 3 FLAMMABLE LIQUID 
DOT guide: 26 
Identification number: UN1090 
DOT shipping name: Acetone 
Packing group: II 
Label(s) required: FLAMMABLE LIQUID 
Special provisions: T8 
Packaging exceptions: 173.150 
Non bulk packaging: 173.202 
Bulk packaging: 173.242 
Quantity limitations- 
Passenger aG/rail: SL 
Cargo aircraft only: 60 L 
Vessel stowage: B 
Other stowage provisions: 

STCC NUMBER: 4908105 

CLEAN WATER ACT Sect.307:No 
CLEAN WATER ACT Sect.311:No 
CLEAN AIR ACT: Not listed 
EPA WASTE NUMBER: UO02,DOOl 
CERCLA REF: Y 
RQ DESIGNATION: D 5000 pounds (2270 kg) CERCLA 
SARATPQVALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: Irritant 
Acute toxicity: adverse effect to target organs. 
Chronic toxicity: mutagen. 
Chronic toxicity: reproductive toxin. 
Fire hazard: flammable. 

LISTED IN SAP.A Sect 313: Yes 
de minimus CONCENTRATION: 1.0 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: Not given 
Mailability: Nonmailable 
Max per parcel: 0 

NFPA CODES: 
HEALTH HAZARD (BLUE): (1) Slightly hazardous to health. As a precaution 

wear self-contained breathing apparatus. 
FLAMMABILITY (RED) : (3) This material can be ignited under almost all 

temperature conditions. 
REACTIVITY (YELLOW): (0) Stable even under fire conditions. 
SPECIAL : Unspecified 

Page 2 

- 



-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

n 5 
‘ONE [67-64-l] 

Acc;IH TLV list 'Threshold Limit-Values for 1992-1993" 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Clean Air Act Section 111 List. 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA List of VOC chemicals from 40 CFR 60.489 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
Massachusetts Substance List. 
New Jersey Right To Know Substance List. (December 1987) 
OSHA Air Contaminant (Table Z-1-A). 54 FR 4332, Jan. 19, 1989 and revised. 
OSHA Process Safety Rule chemical with a TQ. Effective May 26, 1992 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Constituents for Ground Water Monitoring. Ap'dx IX to 40 CFR 264 
RCRA Hazardous Waste 
SARA Section 313 Toxic Chemicals List 
Second Third Wastes List. 40 CFR 268.11. 54 FR 26594 (June 23, 1989) 
Superfund/CERCLA RQ list. Table 302.4 in 54 FR 50968 (December 11, 1989) 
Washington State Discarded Chemical Products List, November 17, 1989 

_-_______----------------- TOXICITY DATA _------__------------------------- 

-- 

SHORT TERM TOXICITY: INHALATION: levels of 300 ppm have caused irritation 
of eyes, nose and throat. levels of 500 to 1,000 ppm 
for 6 hours have caused, in addition, general weakness 
and heaviness of the eyelids. exposures of 12,000 ppm 
for a few minutes may cause weakness in arms and legs 
and fainting. 20,000 ppm may be fatal on brief 
exposure. SKIN: liquid acetone may cause drying of the 
skin, irritation, redness, and an increased chance of 
infection. Eyes: irritation has been reported at 500 
ppm after 3-6 hours. splashes into the eye may result 
in swelling, irritation, damage to the cornea and 
blindness. INGESTION: 20 ml (2/3 fluid ounce) may 

result in excess salivation, nausea, vomiting, stomach 
pain and possible liver and kidney damage. 200 ml (7 
fluid ounces) has resulted in these symptoms and, 
additionally, swelling of the throat, sores in the 
mouth and throat, shallow breathing and coma. 
although 200 ml has been survived with prompt medical 
attention, death may occur from as little at 100 ml 

(three and one half fluid ounces).(NYDH) 

LONG TERM TOXICITY: levels of 500 to 1,000 ppm can produce eye irritation 

Page 3 



TARGET ORGANS: respiratory system, skin, eyes, CNS 

SYMPTOMS: INHALATION: vapor irritating to eyes and mucous 
membranes ; acts as an anesthetic in very high 
concentrations. INGESTION: low order of toxicity but 
very irritating to mucous membranes. SKIN: prolonged 
excessive contact causes defatting of the skin, 
possibly leading to dermatitis. Source: CHRIS 

CONC IDLH: 

NIOSH REL: 

ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

MAK INFORMATION: 

CARCINOGEN?: 

CARCINOGEN LISTS: 

after 3 hours. daily exposures at this level have 
resulted in irritation of throat and lungs, dizziness, 
and inflammation of stomach and intestines. (NYDH) 

2500PPM 

250 ppm Time weighted averages for E-hour exposure 
590 mg/M3 Time weighted averages for E-hour exposure 

TLV = 750ppm(1780 mg/M3) 

STEL = 1000 ppm(2380 mg/M3) 

Transitional Limits: 
PEL = 1000 ppm(2400mg/M3) 
Final Rule Limits: 
TWA = 750 ppm (1800 mg/M3) 
STEL = 1000 ppm(2400 mg/M3) 
STEL DOES NOT APPLY TO THE CELLULOSE ACETATE FIBER INDUSTRY. 

500 ppm 
1200 mG/M3 
Substance with systemic effects, onset of effect less 
than or equal to 2 hrs: Peak = 5xMAK for 30 minutes, 2 
times per shift of 8 hours. 

N STATUS: See below 

IARC: Not listed 
MAK: Not listed 
NIOSH; Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 
orl-man TDLo:2857 mg/kg 34ZIAG -,64,69 

BEHAVIORAL 
Coma 

KIDNEY,URETER,BLADDER 
Other changes 

orl-man TDL0:2857 mg/kg DIAEAZ 15,810,66 
BEHAVIORAL 
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Coma 

BIOCHEMICAL 
. Metabolism 

Other 

ihl-man TCLo:440 ug/m3/6M GISAAA 42(8),42,77 
BRAIN AND COVERINGS 

Recordings from specific areas of CNS 

ihl-man TCLo:lO mg/m3/6H GISAAA 42(8),42,77 
BIOCHEMICAL 

Metabolism 
Other carbohydrates 

ihl-hmn TCLo:SOO ppm JIH'TAB 25,282,43 
SENSE ORGANS 

Nose 
Other 

SENSE ORGANS 

We 
Conjunctive irritation 

LUNGS, THORAX, OR RESPIRATION 
Other changes 

ihl-man TCLo:12000 ppm/lH AOHYA3 16,73.73 
GASTROINTESTINAL 

Nausea or vomiting 
BEHAVIORAL 

Muscle weakness 

- r LD50 value: orl-rat LD50:5800 mg/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:5800 mg/kg 
ihl-rat LC50:50100 mg/m3/8H 
ipr-rat LDLo:500 mg/kg 
ivn-rat LD50:5500 mg/kg 
orl-mus LD50:3 gm/kg 
ihl-mus LCLo:llO gm/m3/lH 
ipr-mus LD50:1297 mg/kg 
ivn-mus LDLo:4 gm/kg 
orl-dog LDLo:E gm/kg 
ipr-dog LDLo:E gm/kg 
scu-dog LDLo:5 gm/kg 

orl-rbt LD50:5340 mg/kg 
skn-rbt LD50:20 gm/kg 
ivn-rbt LDLo:1576 mg/kg 
skn-gpg LD50:>9400 mg/kg 
scu-gpg LDLo:S gm/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 
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eye-hmn 500 ppm 
skn-rbt 395 mg open MLD 
eye-rbt 3950 ug SEV 

Reproductive toxicity (1992 RTECS) : 
This chemical is a mammalian reproductive toxin. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
orl-rat TDLo:273 gm/kg (13W male) NTIS** PB91-185975 

PATERNAL EFFECTS 
Spermatogenisis 

California Prop 65: Not listed 

-_________------------------- EPA’s IRIS DATA S-y _______--_------_-_------ 

Acetone; CA.& 67-64-l (04/01/92) 

II. CARCINGGENICITY ASSESSMENT FOR LIFETIME EXPOSURE - 

Substance Name -- Acetone 
CASRN -- 67-64-l 
Last Revised -- 12/01/90 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking.water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in l,OOO,OOO. Background Document 2 
(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

1I.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY - 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION - 

Classification -- D; not classifiable as to human carcinogenicity 

Basis -- Based on lack of data concerning carcinogenicity in humans or 
animals. 

-1I.A.2. HUMAN CARCINOGENICITY DATA 
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None. 

II.A.3. ANIMAL CARCINCGENICITY DATA - 

II.A.4. - SUPPORTING DATA FOR CARCINOGENICITY 

Acetone did not show mutagenic activity when tested in Salmonella 
typhimurium strains TA98 and TAlOO or in Schizosaccharomyces pombe strain ~1 
either in the presence or absence of liver homogenates (McCann et al., 
Abbondandolo-et al., 

1975; 
1980; Maron et al., 1981; Hallstrom et al., 1981) or in 

cell transformation systems (Freeman et al., 1973; Rhim et al., 1974; Quarles 
et al., 1979a.b). Furthermore, acetone gave negative results in assays for 
chromosomal aberrations and sister chromatid exchange (Norppa et al., 1981; 

Norppa, 1981; Tates and Kriek, 1981), DNA binding (Kubinski et al., 19811, 
point mutation in mouse lymphoma cells (Amacher et al., 1980), and 
transfection of E. coli CR63 cells (Vasavada and Padayatty, 1981). In one 
study, however, acetone was reported to produce chromosomal aberrations but 
not sister chromatid exchanges (Kawachi et al., 1980). 

.B. )‘- - QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 
d 

None. 

1I.C. - QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE 

None. 

1I.D. - EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCIN~GENICITY ASSESSMENT) 

II.D.l. EPA DOCUMENTATION - 

U.S. EPA. 1988. Updated Health Effects Assessment for Acetone, Prepared by 
the Office of Health and Environmental Assessment, Environmental Criteria and 
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Assessment Office, Cincinnati, OH for the Office of Solid Waste and Hmergency 
Response, Washington, DC. 

II.D.2. REVIEW (CARCINOGENICITY ASSESSMENT) - 

The 1988 updated Health Effects Document for Acetone has received Agency 
review and is approved for publication. 

Agency Work Group Review: 12/06/89 

Verification Date: 12/06/89 

II.D.3. U.S. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) - 

Charles Ris / ORD -- (202)260-5895 / FTS 260-5898 

_____________-_-____-------- PROTECTION m FIRST AID _----____________________ 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 
organic vapor canister or air-supplied mask; synthetic rubber gloves; 
chemical safety goggles or face splash shield. 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

l * WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

** EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes wet. 

l * REMOVE CLOTHING: 
Immediately remove any clothing that becomes wet to avoid any flammability hazard. 

** REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
NIOSH (ACETONE) 
1000 ppm: Any chemical cartridge respirator with organic vapor 
cartridge(s). / Any powered air-purifying respirator with organic vapor 
cartridge(s). / Any supplied-air respirator. / Any self-contained 
breathing apparatus. 
6250 ppm: Any supplied-air respirator operated in a continuous flow 
mode. + Substance reported to cause eye irritation or damage may require 
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ye protection. 
12500 ppm: Any air-purifying full facepiece respirator (gas mask) with a 
chi.n-style or front- or back-mounted organic vapor canister. / my 

lied-air respirator with a full facepiece. / Any self-contained 
uLrathing apparatus with a full~facepiece. 
20000 ppm: Any supplied-air respirator with a full facepiece and 
operated in a pressure-demand or other positive pressure mode. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

- 
!- 

FIRST AID SOURCE: NIOSH 
EYE: flush with water immediately for at least 15 min. consult a 
physician. 
SKIN: wash well with water. 
INHALATION: if Victim overcome, remove to fresh air and call a physician; 
administer artificial respiration if breathing is irregular or stopped. 
INGESTION: seek immediate medical attention 

FIRST AID SOURCE: CHRIS Manual 1991 
INHALATION: if victim is overcome, remove to fresh air and call a 

ician; administer artificial respiration if breathing is irregular or 

-' .,ped. 
INGESTION: if victim has swallowed large amounts and is conscious and not 
having convulsions, induce vomiting and get medical help promptly; no 
specific antidote known. 
SKIN: wash well with water. 
EYES: flush with water immediately for at least 15 min. Consult a 
physician. 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. 

__________-___-______________ INITIAL INCIDENT RESPONSE _______----____---_____ 

FIRE EXTINGUISHMENT: Alcohol foam, dry chemical, carbon dioxide. Note: 
Water in straight hose stream will scatter and 
spread fire and should not be used. CHRIS91 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Acetone 
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DOT ID NUMBER: UN1090 

GUIDE 26 ERG93 
l POTENTIAL HAZARDS* 

*FIRE OR EXPLOSION 
Flammable/combustible material; may be ignited by heat, sparks or flames. 
Vapors may travel to a source of ignition and flash back. 
Container inay explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. 
Runoff to sewer may create fire or explosion hazard. 
*HEALTH HAZARDS 
May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may give off poisonous gases and 
cause water pollution. 

l Emergency ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. 
Stay upwind; keep out of low areas. Positive pressure self-contained 
breathing apparatus (SCBA) and structural firefighters' protective 
clothing will provide limited protection. *Isolate for l/2 mile in all 
directions if tank, rail car or tank truck is involved in fire. CALL 
Emergency Response Telephone Number on Shipping Paper first. If 
Shipping Paper not available or no answer, CALL CHEMTREC AT 
l-800-424-9300. If water pollution occurs, notify the appropriate 
authorities. 
*FIRE 
Small Fires: Dry chemical, C02, water spray or alcohol-resistant 
foam. Do not use dry chemical extinguishers to control fires involving 
nitromethane or nitroethane. Large Fires: Water spray, fog or 
alcohol-resistant foam. Move container from fire area if you can do it 
without risk. Apply cooling water to sides of containers that are 
exposed to flames until well after fire is out. Stay away from ends 
of tanks. For massive fire in cargo area, use unmanned hose holder or 
monitor nozzles; if this is impossible, withdraw from area and let 
fire burn. Withdraw immediately in case of rising sound from venting 
safety device or any discoloration of tank due to fire. 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard area. 
Stop leak if you can do it without risk. 
Water spray may reduce vapor; but it may not prevent ignition in closed spaces. 
Small Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush eyes 
with running water for at least 15 minutes. Wash skin with soap and 
water. Remove and isolate contaminated clothing and shoes at the site. 
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>ISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 

/4. factual data. The use of these data shall be in accordance with the 
g,,delines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 
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CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. ~11 rights reserved. 

________________________________ IDENTIFIERS _____-____________________________ 

CHEMTOX RECORD 247 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: LEAD 
SYNONYMS : C.I. PIGMENT METAL 4; C.I. 77575; ES-4; LEAD FLAKE; LEAD 

52; OLOW (Polish); SI; SO 
CAS: 7439-92-1 RTECS: OF7525000 
FORMULA : Pb MOL WT: 207.19 
WIN: PB 
CHEMICAL CLASS:Metal 

See other identifiers listed below under Regulations 

_--__-______-___________________ PROPERTIES ___----_-___-_--___________________ 

PHYSICAL DESCRIPTION: bluish-grey, soft metal; heavy ductile, soft, gray 
solid 

BOILING POINT: 2013 K 1739.8 c 3163.7 F 
MELTING POINT: 600.6 K 327.4 C 621.4 F 
FLASH POINT: Not available 
AUTO IGNITION: Not available 
VAPOR PRESSURE: mml 6% 973 c 
UEL: 
LEL: 
VAPOR DENSITY: 
SPECIFIC GRAVITY: 
DENSITY: 
WATER SOLUBILITY: 

INCOMPATIBILITIES: 

No data 
11.34 
11.34 g/mL @ 20 c 
INSOLUBLE; DISSOLVES SLOWLY IN WATER 
CONTAINING A WEAK ACID 
strong ox, hydrogen peroxide, active 
metals, sodium, potassium, chlorine 
trifluoride, hydrogen peroxide, 
zirconium, disdium acetylide, oxidants 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: RELATIVELY IMPENETRABLE TO RADIATION 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

WHEN HEATED EMITS HIGHLY TOXIC FUMES; 
CAN REACT VIGOROUSLY WITH OXIDIZING 
MATERIALS 
Unknown 
No data 
No data 
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%tional Primary Ambient Air Quality Standards 
;.5 ug/M3 maximum arithmetic mean averaged over a calendar year 
National Secondary Ambient Air Quality Standards 

as primary standard 

DOT hazard class: 6.1 POISON 
DOT guide: 53 
Identification number: UN2291 
DOT shipping name: LEAD COMPOUNDS, SOLUBLE, N.O.S. 
Packing group: III 
Label(s) required: KEEP AWAY FROM FOOD 
Special provisions: 
Packaging exceptions: 173.153 
Non bulk packaging: 173.213 
Bulk packaging: 173.240 
Quantity limitations- 
Passenger air/rail: 100 KG 
Cargo aircraft only: 200 KG 
Vessel stowage: A 
Other stowage provisions: 

STCC NUMBER: Not listed 

CLEAN WATER ACT Sect.307:Yes 
CLEAN WATER ACT Sect.311:No 
National Primary Drinking Water Regulations 

Maximum Contaminant Levels (MCL) : Treatment technique (12/07/92) 
Maximum Contaminant Level Goals (MCLG): 0 mg/L (12/07/921 

r N AIR ACT: CAA '90 By category and CAA '77 Sect 109 
--. dASTE NUMBER: DO08 

JERCLA REF: Y 
RQ DESIGNATION: A 10 pounds (4.54 kg) CERCLA 
SARA TPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Chronic toxicity: carcinogen 
Chronic toxicity: adverse effect to target organ 
after long period of exposure. 
Chronic toxicity: mutagen. 

.Chronic toxicity: reproductive toxin. 

LISTED IN SARA Sect 313: Yes 
de minimus CONCENTRATION: 0.1 percent 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: ORM-B 
Mailability: Domestic service and air transportation; shipper's declaration required 
Max per parcel: 25 LBS; 5 LBS 

NFPA CODES: 
HEALTH HAZARD (BLUE): Unspecified 
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FLAMMABILITY (RED) : Unspecified 
REACTIVITY (YELLOW): Unspecified 
SPECIAL : Unspecified 

-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 1992-1993" 
California Assembly Bill 2588 Air Toxics "Hot Spots" Chemicals. 
California Assembly Bill 1807 Toxic Air Contaminants. 
California Proposition 65 Developmental Toxin List 
California Proposition 65 Female Reproductive Toxin List 
California Proposition 65 Male Reproductive Toxin List 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
Clean Air Act Section 109 National Ambient Air Quality Standards List 
Clean Air Act of November 15, 1990. List of pollutants. 
Clean Water Act Section 307 Priority Pollutants 
EPA TSCA Chemical Inventory List 1986 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical InVentOry List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
LEAD [7439-92-l] 
Massachusetts Substance List. 
New Jersey DEQlOO list for release reporting. 
New Jersey Right To Know Substance List. (December 1987) 
New Jersey Right to Know Substance List. Listed as a teratogen. 
OSHA Air Contaminant (Table 2-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
OSHA Specifically regulated substance. See 29 CFR 1910.1025 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Waste 
RCRA Toxicity Characteristics (TC) list dated March 29, 1990 
SARA Section 313 Toxic Chemicals List 

__________-----____----------- TOXICITY DATA _--------_------___--------------- 

SHORT TERM TOXICITY: LASSITUDE, INSOMNIA, PALLOR, EYE GROUNDS, ANOREXIA, 
LOW-WEIGHT, MALNUTRITION, CONSTIPATION, ABDOMINAL 
PAIN, COLIC; HYPOTENSE, ANEMIA; GINGIVAL LEAD LINE; 
TREMBLING PARALYSIS WRIST. l * Source: 2 

LONG TERM TOXICITY: unknown 

TARGET ORGANS: gi,CNS,kidneys,blood,gingival tissue 

SYMPTOMS: LASS, INSOM, PAL, EYE GROUNDS, ANOR, LOW-WT, MALNUT, 
CONSTI, ABDOM PAIN, COLIC; HYPOTENSE, ANEMIA, GINGIVAL 
LEAD LINE; TREM, PARA WRIST. METALLIC TASTE, INCREASED 
SALIVATION, PYORRHEA (FLOW OF MUCOUS). NEUROMUSCULAR: 
NUMBNESS AND TINGLING OF EXTREMITIES WITH SENSORY 
DISTRUBANCE, EXTENSOR WEAKNESS OF WRISTS AND ANKLES, 
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CONC IDLH: 

NIOSH REL: 

ACGIH TLV: TLV = O.l5mg/M3 as LEAD 
ACGIH STEL: Not listed 

OSHA PEL: Final Rule Limits: 
TWA = See 29 CFR 1910.1025 and 1926.62 
50 ug/M3 

MAK INFORMATION: 

CARCINOGEN?: 

LOSS OF MUSCLE TONE, TREMOR INCREASED DEEP-TENDON 
REFLEXES, MUSCULAR CRAMPS AND ACHING, MUSCULAR 
ATROPHY. CNS: VISUAL DISTURBANCES, HEADACHE, 
NERVOUSNESS OF DEPRESSION, INSOMNIA, MENTAL CONFUSION, 
DELIRIUM. Source: NIOSHP. THIC 

lOOmg/m3(ASPb) 

co.1 mg/M3 Air level to be maintained so that worker 
blood level remains co.06 mg/lOO g of whole blood 

0.1 calculated as total dust mG/M3 
Substance with systemic effects, onset of effect over 
2 hours: Peak = 1OxMAK for 30 minutes, once per shift 
of 8 hours. 
Risk of damage to the developing embryo or fetus must 
be considered probable. Damage cannot be excluded even 
when the MAK values are adhered to. 

Y STATUS: See below 

m. ’ 
-1NGGEN LISTS: 

F IARC: Carcinogen defined by IARC 
to be possibly carcinogenic to 
humans, but having (usually) no 
human evidence. 

MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Animal carcinogen. The 

chemical is carcinogenic in 
experimental animals at a 
relatively high dose, by routes or 
administration, at sites, or 
histological types, or by 
mechanisms that are not considered 
relevant to worker exposure. 

OSHA: Not listed 

HUMAN TOXICITY DATA: (Source: NIOSH RTECSl 
orl-wmn TDLo:450 mg/kg/6Y JAMAAP 237,2627,77 

PERIPHERAL NERVE AND SENSATION 
Flaccid paralysis without anesthesia 

BEHAVIORAL 
Hallucinations, distorted perceptions 
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BEHAVIORAL 
Muscle weakness 

LD50 value: No LD50 in RTECS 1992 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

ipr-rat LDLo:l g-m/kg 
orl-pgn LDLo:160 mg/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive toxicity (1992 RTECS) : 
This chemical is a mammalian reproductive toxin, 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 
orl-rat TDLo:790 mg/kg (multigenerations) AEHLAU 

23,102,71 
EFFECTS ON EMBRYO OR FETUS 

Fetotoxicity(except death,e.g.,stunted fetus) 
EFFECTS ON EMBRYO OR FETUS 

Fetal death 

orl-rat TDLo:llIO mg/kg (14D pre-2lD post) PHMCAA 
20,201,78 

EFFECTS ON NEWBORN 
Behavioral 

orl-rat TDLo:520 mg/kg (7-22D preg/lOD post) ,FEPRA7 
37,394,78 

EFFECTS ON NEWBORN 

orl-rat TDLO:llOO mg/kg (l-22D preg) FEPRA7 37,895,78 
SPECIFIC DEVELOPMENTAL ABNORMALITIES 

Blood'and lymphatic systems(including spleen and 
marrow) 

EFFECTS ON NEWBORN 
Growth statistics(e.g.,reduced weight gain) 

ihl-rat TCLo:lO mg/m3/24H (l-21D preg) ZHPMAT 
165,294,77 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

SPECIFIC DEVELOPMENTAL ABNORMALITIES 
Blood and lymphatic system.s(including spleen and 

marrow) 

ihl-rat TCLo:3 mg/m3/24H (l-21D preg) ZHPMAT 165,294,77 
EFFECTS ON NEWBORN 
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orl-mus TDLo:1120 mg/kg (multigenerations) AEBLAU 
23,102,71 

EFFECTS ON EMBRYO OR FETUS 
Fetotoxicity(except death,e.g.,stunted fetus) 

EFFECTS ON EMBRYO OR FETUS 
Fetal death 

orl-mus TDLo:6300 mg/kg (l-21D preg) EXPEAM 31,1312,75 
EFFECTS ON FERTILITY 

Female fertility index 
EFFECTS ON FERTILITY 

Pre-implantation mortility 

orl-mus TDLo:300 mg/kg (l-2D preg) TXCYAC 6,129,76 
EFFECTS ON FERTILITY 

Other measures of fertility 

Orl-mus TDLo:4800 mg/kg (l-16D preg) BEmA 18,271,77 
EFFECTS ON EMBRYO OR FETUS 

Cytological changes(including somatic cell genetic 
material) 

orl-dom TDLo:662 mg/kg (l-21W preg) TXAPAS 25,466,73 
EFFECTS ON NEWBORN 

Behavioral 

California Prop 65: Developmental toxin (02/27/87) 
Female reproductive toxin (02/27/87) 
Male reproductive toxin (02/27/87) 

-, F 
Acceptable intake level-inhalation .5 ugD (Ol/OI/g4) 
Carcinogen (10/01/92) 

_____-__--------------------- EPA’s IR,” DATA S-y _________-_______________ 

Lead and compounds (inorganic); CASRN 7439-92-l (04/01/92) 

-11. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE 

Substance Name -- Lead and compounds (inorganic) 
CASRN -- 7439-92-l 
Last Revised -- 05/01/91. 

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant- 
itative estimates of risk from oral exposure and from inhalation exposure. 
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in l,OOO,OOO. Background Document 2 
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(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity. 

1I.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY - 

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION - 

Classification -- B2; probable human carcinogen 

Basis -- Sufficient animal evidence. Ten rat bioassays and one mouse assay 
have shown statistically significant increases in renal tumors with dietary 
and subcutaneous exposure to several soluble lead salts. Animal assays 
provide reproducible results in several laboratories, in multiple rat 
strains with some evidence of multiple tumor sites. Short term studies show 
that lead affects gene expression. Human evidence is inadequate. 

II.A.2. HUMAN CARCINOGENICITY DATA - 

Inadequate. There are four epidemiologic studies of occupational cohorts 
exposed to lead and lead compounds. Two studies (Dingwall-Fordyce and Lane, 
1963; Nelson et al., 1982) did not find any association between exposure and 
cancer mortality. Selevan et al. (1985), in their retrospective cohort 
mortality study of primary lead smelter workers, found a slight decrease in 
the total cancer mortality (SMR=95). Apparent excesses were observed for 
respiratory cancer (~~~=lll, obs=41, paO.05) and kidney cancer (SMR=204, 
obs=6, p>O.OS). Cooper and Gaffey (1975) and Cooper (1985 update) performed a 
cohort mortality study of battery plant workers and lead smelter workers. 
They found statistically significant excesses for total cancer mortality 
(SMR=113, obs=344), stomach cancer (SMR=168, obs=34), and lung cancer 
(SMR=124, obs=109) in the battery plant workers. Although similar excesses 
were observed in the smelter workers, they were not statistically significant. 
Cooper and Gaffey (1975) felt it was possible that individual subjects were 
monitored primarily on the basis of obvious signs of lead exposure, while 
others who showed no symptoms of lead poisoning were not monitored. 

All of the available studies lacked quantitative exposure information, as 
well as information on the possible contribution from smoking. All studies 
also included exposures to other metals such as arsenic, cadmium, and zinc for 
which no adjustment was done. The cancer excesses observed in the lung and 
stomach were r+:atively small (~200). There was no consistency of site among 
the various studies, and no study showed any dose-response relationship. 
Thus, the available human evidence is considered to be inadequate to refute or 
demonstrate any potential carcinogenicity for humans from lead exposure. 

II.A.3. ANIMAL CARCINCGENICITY DATA - 
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Sufficient. The carcinogenic potential of lead salts (primarily 
phosphates and acetates) administered via the oral route or by injection has 
l---n demonstrated in rats and mice by more than 10 investigators. The most 

- ; acteristic cancer response is bilateral renal carcinoma. Rats given lead 
acetate or subacetate orally have developed gliomas, and lead subacetate also 
produced lung adenomas in mice after i.p. adminstration. Most of these 
investigations found a carcinogenic response only at the highest dose. The 
lead compounds tested in animals are almost all soluble salts. Metallic lead, 
lead oxide and lead tetralkyls have not been tested adequately. Studies of 
inhalation exposure have not been located in the literature. 

Azar et al. (1973) administerd 10, 50, 100, and 500 ppm lead as lead 
acetate in dietary concentrations to 50 rats/sex/group for 2 years. Control 
rats (loo/sex) received the basal laboratory diet. In a second 2-ye& feeding 
study, 20 rats/group were given diets containing 0, 1000, and 2000 ppm lead as 
lead acetate. No renal tumors were reported in the control groups or in 
treated animals of either sex receiving 10 to 100 ppm. Male rats fed 500, 
1000, and 2000 ppm lead acetate had an increased renal tumor incidence of 

5/50, 10/20, and 16/20, while 7/20 females in the 2000-ppm group developed 
renal tumors. 

The Azar et al. (1973) study is limited by the lack of experimental 
detail. The possibility of environmental contamination from lead in the air 
or drinking water was not mentioned. The strains of rats used were not 
specified in the study, but the Health Effects Assessment for Lead (U.S. EPA, 
1984) indicates the rats were Wistar strain. The weight gain at 1000 and 2000 
ppm was reported to be depressed, but details were not given. 

Yasprzak et al. (1985), in investigating the interaction of dietary 

-e-- ‘ .ium on lead carcinogenicity, fed 1% lead subacetate (8500 ppm Pb) to male 
Sprague-Dawley rats in the diet for 79 weeks. Of the rats surviving (29/30) 
in this treatment group beyond 58 weeks, 44.8% had renal tumors. Four rats 
had adenocarcinomas; the remainaing nine had adenomas. Bilateral tumors were 
noted. No renal tumors were noted among the controls. 

As part of a study to determine interactions between sodium nitrite, ethyl 
urea and lead, male Sprague-Dawley rats were given lead acetate in their 
drinking water for 76 weeks (Keller et al., 1986). The concentration of lead 
was 2600 ppm. No kidney tumors were detected among the 10 control rats. 
Thirteen of 16 (81%) lead-treated rats had renal tubular carcinoma; three 
tumors were detected at 72 weeks and the remainder detected at the termination 
of the study. 

Van Esch and Kroes (1969) fed basic lead acetate at 0, O.l%, and 1.0% in 
the diet to 25 Swiss mice/sex/group for 2 years. No renal tumors developed in 
the control group, but 6/25 male mice of 0.1% basic lead acetate group had 
renal tumors (adenomas and carcinomas combined). In the 1.0% group, one 
female had a renal tumor. The authors thought that the low incidence in the 
1.0% group was due to early mortality. 

Hamsters given lead subacetate at 0.5% and 1% in the diet had no 
significant renal tumor response (Van Esch and Woes, 1969). 
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II.A.4. SUPPORTING DATA FOR CARCINOGENICITY - 

Lead acetate induces cell transformation in Syrian hamster embryo cells 
(DiPaolo et al., 1978) and also enhances the incidence of simian adenovims 
induction. Lead oxide showed similar enhanced adenovirus induction (Cast0 et 
al., 1979). 

Under certain conditions lead compounds are capable of inducing 
chromosomal aberrations in vivo and in tissue cultures. Grandjean et al. 
(1983) showed a relationship between SCE and lead exposure in exposed workers. 
Lead has been shown, in a number of DNA structure and function assays, to 
affect the molecular processes associated with the regulation of gene 
expression (U.S. EPA, 1986). 

1I.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE - 

Not available. 

Quantifying lead's cancer risk involves many uncertainties, some of which 
may be unique to lead. Age, health, nutritional state, body burden, and 
exposure duration influence the absorption, release, and excretion of lead. 
In addition, current knowledge of lead pharmacokinetics indicates that an 
estimate derived by standard procedures would not truly describe the potential 
risk. Thus, the Carcinogen Assessment Group recommends that a numerical 
estimate not be used. 

1I.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE - 

Not available. 

1I.D. - EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) 

II.D.l. EPA DOCUMENTATION - 

U.S. EPA. 1984. Health Effects Assessment for Lead. Prepared by the Office 
of Health and Environmental Assessment, Environmental Criteria and Assessment 
Office, Cincinnati, OH, for the Office of Emergency and Remedial Response, 
Washington, DC. EPA/540/i-86/055. NTIS PB85-163996/AS. 
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U.S. EPA. 1986. Air Quality Criteria Document for Lead. Volumes III, IV. 
P-*pared by the Office of Health and Environmental Assessment, Environmental 

F--- .eria and Assessment Office, Research Triangle Park, NC. for the Office of 
lrlr Quality Planning and Standards. EPA-600/S-83/028dF. 

U.S. EPA. 1987. Preliminary review of the carcinogenic potential of lead 
associated with oral exposure. Prepared by the Office of Health and 
Environmental Assessment, Carcinogenic Assessment Group, Washington DC, for 
the Office of Drinking Water, Office of Solid Waste and the Office of 
Emergency and Remedial Response (Superfund). OHHA-C-267. Internal Review 
Draft. 

II.D.2. - REVIEW (CARCINOGHNICITY ASSESSMENT) 

The review of the carcinogenic potential of lead associated with oral 
exposure has received Agency review. 

The 1986 Air Quality Criteria Document for Lead has received Agency and 
External Review. 

Agency Work Group Review: 05/04/88 

Verification Date: 05/04/88 

f-,- -,I.D.~. U.S. EPA CONTACTS (CARC~NCKENICITY ASSESSMENT) 

William Pepelko / ORD -- (202)260-5898 / FTS 260-5898 

James Cogliano / ORD -- (202)260-9243 / FIS 260-9243 

____________________________ PROTECTION m FIRST AID __--_________-___________ 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

** WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

** WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

l * EXPOSED PERSONNEL SHOULD WASH: 
At the end of each work shift. 
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** REMOVE CLOTHING: 
Promptly remove non-impervious clothing that becomes contaminated. 

** REFERENCE: NIOSH 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
OSHA (LEAD) 
Not in excess of 0.5 mg/M3: Half-mask, air-purifying respirator 
equipped with high efficiency filters. 
Not in excess of 2.5 mg/M3: Full facepiece air-purifying respirator 
equipped with high-efficiency filters. 
Not in excess of 50 mg/M3: (1) Any powered, air-purifying respirator 
with high efficiency filters; or (2) Half-mask supplied-air respirator 
operated in positive-pressure mode. 
Not in excess of 100 mg/M3: Supplied air respirator with full facepiece 
hood, or helmet or suit and operated in positive pressure mode. 
Unknown concentration or Firefighting: Full facepiece, self-contained 
breathing apparatus operated in postive-pressure mode. 

FIRST AID SOURCE: NIOSH 
EYE: irr immed 
SKIN: soap flush promptly 
INHALATION: art resp 
INGESTION: water, Vomit 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air; call emergency medical care. In case of contact 
with material, immediately flush skin or eyes with running water for at 
least 15 minutes. Remove and isolate contaminated clothing and shoes at 
the site. 

__-_________----------------- INITIAL INCIDENT RESPONSE __--------------------- 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: LEAD COMPOUNDS, SOLUBLE, N.O.S. 
DOT ID NUMBER: UN2291 

GUIDE 53 ERG93 
*POTENTIAL HAZARDS* 

*HEALTH HAZARDS' 
Poisonous if swallowed. 
Inhalation of dust or mist may be poisonous. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 
*FIRE OR EXPLOSION 
Some of these materials may burn, but none of them ignites readily. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. Stay 
upwind; keep out of low areas. Positive pressure self-contained 
breathing apparatus (SCBA) and structural firefighters' protective 
clothing will provide limited protection. CALL Emergency Response 
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:lephone Number on Shipping Paper first. If Shipping Paper not 
available or no answer, CALL CHEMTREC AT l-000-424-9300. If water 

pollution occurs, notify the appropriate authorities. 
- 5 E 

&,.,ll Fires: Dry chemical, CO2; water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. 
*SPILL OR LEAK 
Do not touch or walk through spilled material; stop leak if you can do 
it without risk. 
Small Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
Small Dry Spills: With clean shovel place material into clean, dry container 
and cover loosely; move containers from spill area. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID - 
Move victim to fresh air; call emergency medical care. In case of 
contact with material, immediately flush skin or eyes with running 
water for at least 15 minutes. Remove and isolate contaminated 
clothing and shoes at the site. 

DIS&AIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
c -missions within this database, or in any of its printed or displayed output 

-)e---.. 2. 
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CTIEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

________________________________ IDENTIFIERS _____________--___________________ 

CHEMTOX RECORD 1843 LAST UPDATE OF THIS RECORD: 03/09/95 
NAME: PETROLEUM SPIRITS 
SYNONYMS : BENZINE; BENZOLINE; CANADOL; HERBITOX; LIGROIN; MINERAL 

SPIRITS; MINERAL SPIRITS NO. 10; MINECAL THINNER; MINERAL 

TURPENTINE; NAPHTHA, V.M. AND P.; PAINTERS' NAPHTHA; 
REFINED SOLVENT NAPHTHA; SOLVENT NAPHTHA 

CAS: 8030-30-6 RTECS: SE7555000 
FORMULA: w99 MOL WT: APPX.110 
WLN: AlO- 
CHEMICAL CLASS:Paraffin 

See other identifiers listed below under Regulations. 

_____-________------------------ PROPERTIES ___________------------------------ 

PHYSICAL DESCRIPTION: reddish-brown, mobile liquid with an aromatic odor 
BOILING POINT: 433.15-493.1s K 160-220 C 320-428 F 
MELTING POINT: NA 

FLASH POINT: 310.93-315.93 K 37.78-42.78 C loo-109 F 
AUTO IGNITION: Not available 
VAPOR PRESSURE: c5 mm Hg @ 20 C 
UEL: 
LEL: 
VAPOR DENSITY: No data 
EVAPORATION RATE: 5.53(n-BUTYL ACETATE=l) 
SPECIFIC GRAVITY: 0.89-0.97 
DENSITY: 
WATER SOLUBILITY: INSOLUBLE 
INCOMPATIBILITIES: 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 

ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

None reported other than possible 
unburned vapors 
Unknown 
No data 
No data 

______________---___------------ REGULATIONS ________--_-_---____-------------- 

DOT hazard class: 3 FLAMMABLE LIQUID 
DOT guide: 26 
Identification number: UN1271 
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3T shipping name: Petroleum spirit 
Jacking group: I - II 
Label(s) required: FLAMMABLE LIQUID - FLAMMAB LE LIQUID 

,- ,ial provisions: T8WBl,T8 
packaging exceptions: 173.15OW150 
Non bulk packaging: 173.201W202 
Bulk packaging: 173.243m242 
Quantity limitations- 
Passenger air/rail: 1 LW5 L 
Cargo aircraft only: 30 LB60 L 
Vessel stowage: 8E, B 
Other stowage provisions: 

STCC NUMBER: 

CLEAN WATER ACT Sect.307:No 
CLEAN WATER ACT Sect.311:No 
CLEAN AIR ACT: Not listed 
EPA WASTE NUMBER: DO01 
CERCIA REF: Not listed 
RQ DESIGNATION: Not listed 
SARATPQ VALUE: Not listed 
SARA Sect. 312 

categories: 
Fire hazard: flammable. 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Hazard class: Not given 
. 'ability: Nonmailable 

_@-+-+ per parcel: 0 
c 

NFPA CODES: 
HEALTH HAZARD (BLUE) : Unspecified 
FLAMMABILITY (RED) : Unspecified 
REACTIVITY (YELLOW) : Unspecified 
SPECIAL : Unspecified 

-------------- SUMMARY GF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

Canadian Domestic Substances List 
DOT Hazardous Materials Table. 49 CFR 172.101 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
Massachusetts Substance List. 
OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
PETROLEUM SPIRITS [8030-30-61 
Pennsylvania Hazardous Substance List 
RCRA Hazardous Waste 
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____-__-___-__________________ TOXICITy DATA ___________-________-------------- 

SHORT TERM TOXICITY: Unkn0w-n 

LONG TERM TOXICITY: UlkllOWKl 

TARGET ORGANS: 

SYMPTOMS : Source : 

CONC IDLH: 1OOOPPM 

NIOSH REL: 

ACGIH TLV: 
ACGIH STEL: 

Not listed 
Not listed 

OSHA PEL: Transitional Limits: 
PEL = 100 ppm(400 mg/m3 /15Mmg/M3) 
Final Rule Limits: 
TWA = 100 ppm (400 mg/M3) 

MAK INFORMATION: 

CARCINOGEN?: 

CARCINOGEN LISTS: 

Not listed 

N STATUS : See below 

IARC: Not listed 
MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

HUMAN TOXICITY DATA: (Source: NIOSH RTECS) 
l ihl-hmn LCLo:3 pph/5M TABIAZ 3,231,33 

LD50 value: orl-rat LD50:>5 gm/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:>5 gm/kg 
ihl-rat LCLo:1600 ppmj6H 
ihl-mus LCLo:10600 mg/m3/6H 
skn-rbt LD50:>3 gm/kg 
ipr-mam LDLo:2500 mg/kg 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 
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deproductive toxicity (1992 RTECS): 
This chemical has no known mammalian reproductive toxicity. 

R&PRODUCTIVE TOXICITY DATA (1992. RTECS) 

California Prop 65: Not listed 

__________------------------ PROTECTION AN’D FIRST AI,, ------------------------- 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 

RECOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
OSHA (PETROLEUM SPIRITS) 
1000 ppm: Any powered air-purifying respirator with organic vapor 
cartridge(s). l Substance causes eye irritation or damage; eye protection 
needed. / Any chemical cartridge respirator with a full facepiece and 
organic vapor cartridge(s). 
2500 ppm: Any supplied-air respirator operated in a continuous flow 
mode. l Substance causes eye irritation or damage; eye protection needed. 
5000 ppm: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
self-contained breathing apparatus with a full facepiece. / Any 
supplied-air respirator with a full facepiece. 
loo00 ppm: Any supplied-air respirator with a full facepiece and 

ated in a pressure-demand or other positive pressure mode. 

/-- L 
.;ENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 

Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
ESCAPE: Any air-purifying full facepiece respirator (gas mask) with a 
chin-style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE: NIOSH 
EYE: None given 
SKIN: None given 
INHALATION: None given 
INGESTION: None given 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. 

__ _____________--___________ INIT-& INCIDENT ~SPONSE -______---_-___--______ 
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US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: Petroleum spirit 
DOT ID NUMBER: UN1271 

ERG93 
*POTENTIAL HAZARDS* 

GUIDE 26 

'FIRE OR EXPLOSION 
Flammable/combustible material; may be ignited by heat, sparks or flames. 
Vapors may travel to a source of ignition and flash back. 
Container may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. 
Runoff to sewer may create fire or explosion hazard. 
*HEALTH HAZARDS 
May be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or pOiSOnOUS gases. 
Runoff from fire control or dilution water may give off poisonous gases and 
cause water pollution. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. 
Stay upwind; keep out of low areas. Positive pressure self-contained 
breat ing apparatus (SCBA) and structural firefighters' protective A, 
clothing will provide limited protection. *Isolate for l/2 mile in all 
directions if tank, rail car or tank truck is involved in fire. CALL 
Emergency Response Telephone Number on Shipping Paper first. If 
Shipping Paper not available or no answer, CALL CHHMTREC AT 
1-800-424-9300. If water pollution occurs, notify the appropriate 
authorities. 
l FIRR 
Small Fires: Dry chemical, C02, water spray or alcohol-resistant 
foam. Do not use dry chemical extinguishers to control fires involving 
nitromethane or nitroethane. Large Fires: Water spray, fog or 
alcohol-resistant foam. Move container from fire area if you can do it 
without risk. apply cooling water to sides of containers that are 
exposed to flames until well after fire is out. Stay away from ends 
of tanks. For massive fire in cargo area, use unmanned hose holder or 
monitor nozzles; if this is impossible, withdraw from area and let 
fire burn. Withdraw immediately in case of rising sound from venting 
safety device or any discoloration of tank due to fire. 
*SPILL OR LEAK 
Shut off ignition sources; no flares, smoking or flames in hazard area. 
Stop leak if you can do it without risk. 
Water spray may reduce vapor; but it may not prevent ignition in closed spaces. 
Small Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
*FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush eyes 
with running water for at least 15 minutes. Wash skin with soap and 
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zater. Remove and isolate contaminated clothing and shoes at the site. 

- 

DLsCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CH?%MTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 

- 



CHEMTOX DATA 
(c) 1985-1994 by Resource Consultants, Inc. All rights reserved. 

CHEMTOX RECORD 2293 LAST UPDATE OF THIS RECORD: 03/09/95 

NAME : STODDARD SOLVENT 
SYNONYMS : DRY CLEANING SAFETY SOLVENT; MINERAL SPIRITS; VARNOLINE; 

NAPHTHA SAFETY SOLVENT; WHITE SPIRITS 
CAS: 8052-41-3 RTECS: wJ8925000 
FORMULA: C9H20 MOL WT: 144cVARIES) 
WIN: 
CHEMICAL CLASS: 

See other identifiers listed below under Regulations. 

____________________------------ PROPERTIES ___-___________-------------------- 

PHYSICAL DESCRIPTION: colorless watery liquid with a gasoline-like odor. 
BOILING POINT: 427.04-475.37 K 153.8-202.2 C 309-395.9 F 
MELTING POINT: NA 
FLASH POINT: 312.04-316.48 K 38.89-43.33 C 102-109.9 F 
AUTO IGNITION: 505.37 K 232.2 C 450 F 

VAPOR PRESSURE: ABOUT 2 MM 
UEL: 
LEL: 0.8 0 
IONIZATION POTENTIAL (eV): 6.98 
VAPOR DENSITY: No data 
SPECIFIC GRAVITY: 0.18 
DENSITY: 0.78 g/cc or 7.254 lb/gal 
WATER SOLUBILITY: INSOLUBLE 
INCOMPATIBILITIES: strong oxidizers 

REACTIVITY WITH WATER: No data on water reactivity 
REACTIVITY WITH COMMON MATERIALS: No data 
STABILITY DURING TRANSPORT: No Data 
NEUTRALIZING AGENTS: No data 
POLYMERIZATION POSSIBILITIES: No data 

TOXIC FIRE GASES: 
ODOR DETECTED AT (ppm): 
ODOR DESCRIPTION: 
100 % ODOR DETECTION: 

ACRID FUMES, MAY EXPLODE 
1 PPM 
KEROSENE-LIKE Source:NYDH 
No data 

DOT hazard class: 
DOT guide: 
Identification number: 
DOT shipping name: 
Packing group: 
Label(s) requi.red: 

3 FLAMMABLE LIQUID 
27 
UN1993 
FLAMMABLE LIQUID, N.O.S. (STODDARD SOLVENT) 
III 
FLAMMABLE LIQUID 

Page 1 



>ecial provisions: Bl,B52,T7,T30 
Packaging exceptions: 173.150 
N-m bulk packaging: 173.203 

r‘ packaging: 173.242 
Qudntity limitations- 
Passenger air/rail: 60 L 
Cargo aircraft only: 220 L 
Vessel stowage: A 
Other stowage provisions: 

STCC NUMBER: Not listed 

CLEAN WATER ACT Sect.307:No 
CLEAN WATER ACT Sect.311:No 
CLEAN AIR ACT: Not listed 
EPA WASTE N&BER: DO01 
CERCLA REF: Not listed 
RQ DESIGNATION: Not listed 
SARATPQVALUE: Not listed 
SARA Sect. 312 

categories: 
Acute toxicity: Irritant 
Acute toxicity: adverse effect to target organs. 
Fire hazard: flammable. 

UNITED STATED POSTAL SERVICE MAILABILITY: 
Not given 

-- c 
JFPA CODES: 

HEALTH HAZARD (BLUE): (0) No unusual health hazard. 
FLAMMABILITY (RED) : (2) This material must be moderately heated before 

ignition will occur. 
REACTIVITY (YELLOW): (0) Stable even under fire conditions. 
SPECIAL : Unspecified 

-------------- SUMMARY OF REGULATORY LISTS THIS SUBSTANCE APPEARS ON ---------- 

ACGIH TLV list "Threshold Limit Values for 1992-1993" 
Canadian Domestic Substances List 
Canadian Ingredient Disclosure List. 20/01/88 Canada Gazette part II, Vol 122. 
EPA TSCA Chemical Inventory List 1989 
EPA TSCA Chemical Inventory List 1990 
EPA TSCA Chemical Inventory List 1992 
EPA TSCA Test Submission (TSCATS) Database - April 1990 
EPA TSCA Test Submission (TSCATS) Database - September 1989 
Massachusetts Substance List. 
New Jersey Right To Know Substance List. (December 1987) 
OSHA Air Contaminant (Table Z-l-A). 54 FR 4332, Jan. 19, 1989 and revised. 
OSHA Process Safety Rule chemical with a TQ. Effective May 26, 1992 

Page 2 



Pennsylvania Hazardous Substance List 
RCRA Hazardous Waste 
STODDARD SOLVENT [8052-41-31 
Wisconsin Air Toxics Control Regulation NR-445 (December 1988) 

SHORT TERM TOXICITY: INHALATION: exposure to levels above 2400 mg/m3 may 
cause headache, dizziness and nose and throat 
irritation. more severe exposures may cause nausea 
and vomiting, a feeling of intoxication, weakness, 
muscle twitches and in extreme cases convulsions, 
unconsciousness and death. SKIN: contact with liquid 
may cause irritation and drying of skin. this can 
result in dermatitis. Eyes: contact with liquid or 
vapor levels of 900 mg/m3 to 2400 mg/m3 may cause 
irritation and tearing. INGESTION: small amounts may 
cause headache, dizziness, nausea, vomiting, 
intoxication, weakness, muscle twitches, convulsions 
and unconsciousness. as little as 3 ounces may be 
fatal. if liquid is breathed into the lungs as little 
as 1 ounce may cause death due to respiratory 
failure.(NYDH) 

LONG TERM TOXICITY: prolonged or repeated contact with liquid may cause 

drying, and irritation of the skin and jaundice. 
exposure to vapor may cause eye, nose and throat 
irritation, fatigue, headaches, anemia and damage to 
the liver and bone marrow.(NYDH) 

TARGET ORGANS: eyes, skin, respiratory system, CNs. 

SYMPTOMS: HIGH CONCENTRATION OF VAPORS MAY CAUSE INTOXICATION. 
IF LIQUID IS SWALLOWED, IT MAY GET INTO LUNGS BY 
ASPIRATION; NOT VERY IRRITATING TO SKIN OR EYES. 
IRRITATION OF EYES, NOSE, THROAT, DIZZINESS, 
DERMATITIS. Source: HTHC. CHRIS 

CONC IDLH: 

NIOSH REL: 

ACGIH TLV: 
ACGIH STEL: 

OSHA PEL: 

20000mg/M3 

350 mg/M3 Time weighted averages for B-hour exposure 
1800 mg/M3 Ceiling exposures which shall at no time 
be exceeded 

TLV = lOOppm(525 mg/MT) 
Not listed 

Transitional Limits: 
PEL = 500 ppm(2900mg/M3) 
Final Rule Limits: 
TWA = 100 ppm (525 mg/M3) 

-4 
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-* REFERENCE: NIOSH 

- RFCOMMENDED RESPIRATION PROTECTION Source: NIOSH POCKET GUIDE (85-114) 
H (STODDARD SOLVENT) 

J,,~O mg/M3: Any supplied-air respirator. * Substance reported to cause 
eye irritation or damage may require. eye protection. / Any self-contained 
breathing apparatus. * Substance reported to cause eye irritation or 
damage may require eye protection. / Any chemical cartridge respirator 
with organic vapor cartridge(s). * Substance reported to cause eye 
irritation or damage may require eye protection. 
5900 mg/M3: Any powered air-purifying respirator with organic vapor 
cartridge(s). l Substance reported to cause eye irritation or damage may 
require eye protection. / Any chemical cartridge respirator with a full 
facepiece and organic vapor cartridge(s). 
14750 mg/M3: Any supplied-air respirator operated in a continuous flow 
mode. l Substance reported to cause eye irritation or damage may require 
eye protection. 
29500 mg/M3: Any air-purifying full facepiece respirator (gas mask) with 
a chin-style or front- or back-mounted organic vapor canister. / my 
self-contained breathing apparatus with a full facepiece. / Any 
supplied-air respirator with a full facepiece. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contained breathing apparatus with full facepiece and operated 
in a pressure-demand or other positive pressure mode. / Any supplied-air 
respirator with a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination with an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other positive 
pressure mode. 
7 ‘PE: Any air-purifying full facepiece respirator (gas mask) with a 

- a= -style or front- or back-mounted organic vapor canister. / Any 
appropriate escape-type self-contained breathing apparatus. 

FIRST AID SOURCE: DOT Emergency Response Guide 1990. 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give 
oxygen. In case of contact with material, immediately flush eyes with 
running water for at least 15 minutes. Wash skin with soap and water. 
Remove and isolate contaminated clothing and shoes at the site. 

US Department of Transportation Guide to Hazardous Materials Transport 
Information - Publication DOT 5800.5 (1990). 
DOT SHIPPING NAME: FLAMMABLE LIQUID, N.O.S. (STODDARD SOLVENT) 
DOT ID NUMBER: UN1993 

ERG93 
*POTENTIAL HAZARDS* 

GUIDE 27 

*FIRE OR EXPLOSION 
Flammable/combustible material; may be ignited by heat, sparks or flames. 
Vapors may travel to a source of ignition and flash back. 
Container may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. 
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MAK INFORMATION: Not listed 

CARCINOGEN?: N STATUS : ..See below 

CARCINOGEN LISTS: 
IARC: Not listed 
MAK: Not listed 
NIOSH: Not listed 
NTP: Not listed 
ACGIH: Not listed 
OSHA: Not listed 

LD50 value: orl-rat LD50:>5 gm/ kg 

OTHER SPECIES TOXICITY DATA: (Source: NIOSH RTECS 1992) 

orl-rat LD50:>5 gm/kg 
ihl-rat LC50:75500 mg/m3/4H 
ihl-dog LC :>8 gm/m3/8H-C 
ihl-cat LCLo:1700 ppm/'lH 

IRRITATION DATA: (Source: NIOSH RTECS 1992) 

Reproductive toxicity (1992 RTECS): 
This chemical has no known mammalian reproductive toxicity. 

REPRODUCTIVE TOXICITY DATA (1992 RTECS) 

California Prop 65: Not listed 

__________________-_-------- PROTECTION m FIRST AID ___---___----_----_------ 

PROTECTION SUGGESTED 
FROM THE CHRIS MANUAL: 
goggles or face shield (as for gasoline). 

NIOSH POCKET GUIDE TO CHEMICAL HAZARDS: 

** WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Repeated or prolonged skin contact. 

l * WEAR EYE PROTECTION TO PREVENT: 
Reasonable probability of eye contact. 

** EXPOSED PERSONNEL SHOULD WASH: 
Promptly when skin becomes wet. 

l * REMOVE CLOTHING: 
Promptly remove non-impervious clothing that becomes wet. 
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noff to sewer may create fire or explosion hazard. 
daterial may be transported hot. 
"'"4LTH HAZARDS 

=r-- be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 

*EMERGENCY ACTION* 
Keep unnecessary people away; isolate hazard area and deny entry. Stay 
upwind; keep out of low areas. Positive pressure self-contained 
breathing apparatus (SCBA) and structural firefighters' protective 
clothing will provide limited protection. *Isolate for l/2 mile in all 
directions if tank, rail car or tank truck is involved in fire. CALL 
Emergency Response Telephone Number on Shipping Paper first. If 
Shipping Paper not available or no answer, CALL CHEMTRRCAT 
l-800-424-9300. If water pollution occurs, notify the appropriate 
authorities. 
*FIRE 
Small Fires: Dry chemical, C02, water spray or regular foam. 
Large Fires: Water spray, fog or regular foam. 
Move container from fire area if you can do it without risk. Apply 
cooling water to sides of containers that are exposed to flames until 
well after fire is out. Stay away from ends of tanks. For massive 

fire in cargo area, use unmaMed hose holder or monitor nozzles; if 
this is impossible, withdraw from area and let fire burn. Withdraw 
immediately in case of rising sound from venting safety device or any 
discoloration of tank due to fire. 
, T,L OR LEAK 

-, . off ignition sources; no flares, smoking or flames in hazard 
; 

area. Stop leak if you can do it without risk. Water spray may reduce vapor; 
but it may not prevent ignition in closed spaces. 
Small Spills: Take up with sand or other noncombustible absorbent material 
and place into containers for later disposal. 
Large Spills: Dike far ahead of liquid spill for later disposal. 
'FIRST AID 
Move victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, 
give oxygen. In case of contact with material, immediately flush eyes 
with running water for at least 15 minutes. Wash skin with soap and 
water. Remove and isolate contaminated clothing and shoes at the site. 

DISCLAIMER: The data shown above on this chemical represents a best effort on 
the part of the compilers of the CHEMTOX database to obtain useful, accurate, 
and factual data. The use of these data shall be in accordance with the 
guidelines and limitations of the user's CHEMTOX license agreement. 
The COMPILERS of the CHEMTOX database shall not be held liable for inaccuracies 
or omissions within this database, or in any of its printed or displayed output 
forms. 
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Edafe/Allen % Hoshall 
Health and Safay Manual 
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Drilling Safety Guide 

EnSafe is concerned about employee safety while working on or around drill rigs as well as 

when traveling to and from a drilling site, moving the drill rig and tools from location to 

location on a site and during maintenance of the drill rig. Every drill crew will have a 

designated safety supervisor. The safety supervisor will have the responsibility for ensuring that 

all drilling operations are conducted in a safe manner. All personnel working on, with, or 

around a drill rig will be under the jurisdiction of the rig safety supervisor. 

Drill Rig Safety Supervisor 

The safety supervisor for the drill crew will be the drill rig operator. However, the EnSafe 

safety officer still maintai.ns the overall safety responsibility for the site. The drill crew safety 

supervisor is a direct representative of the site health and safety supervisor and will report any 

safety problems directly to the site health and safety officer. The drill rig safety supervisor will: 

Be the leader in using proper personal protective equipment. He/she will set an example 

for other personnel to follow. 

Enforce the requirements of the health and safety plan and take appropriate actions when 

other personal are not following the requirements of the health and safety plan. 

Ensure that all drill rig and associated drill rig equipment is properly maintained. 

Ensure that all drill rig operating personnel are thoroughly familiar with the drill 

operations. 

Inspect the drill rig and associated drill rig equipment for damage before starting drilling 

operations. Check for structural damage, loose bolts or nuts, correct tension in chains 
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and cables, loose or missing guards or protective covers, fluid leaks, damaged hoses and 

or damaged pressure gauges and pressure relief valves. 

l Test all emergency and warning devices such as emergency shut-down switches at least 

daily ‘(prior to starting drilling operations). Drilling will not be permitted until all 

emergency and warning devices are functioning. 

a Conduct a safety briefing daily before starting drilling operations. Any new employee 

will receive a copy of the drilling operations safety manual, and the drill rig 

manufacturer’s operating and maintenance manual. 

a Ensure that each employee reads and understands the drill rig manufacturer’s operating 

and maintenance manual. 

l Observe the mental, emotional, and physical capabilities of each worker. 

0 Ensure that each drill rig has a frost aid kit and fire extinguisher. 

l Maintain a list of emergency contact telephone numbers. This list will be posted in a 

prominent location and each drill rig employee will be informed of the lists location. 

Drill Rig Personnel Protective Equipment 

For most geotechnical, mineral, and/or groundwater drilling, drill rig personal protective 

equipment will include the following: 

l Hard hat 
l Safety shoes with steel toe and steel shank (or equivalent) 
l Gloves 
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l Safety glasses with side shields 
l Close fitting but comfortable clothes 

l Hearing protection 

It is important that clothing does not have loose ends, straps, draw strings or belts, or other 

unfastened parts that might become caught in or on a rotating or translating part of the drill rig. 

Rings, necklaces, or other jewelry will not be worn during drilling operations. 

Additional protective equipment may be required by the site specific health and safety plan. 

Drill Rig Housekeeping 

The following housekeeping measures must be taken for all drilling operations. 

l Suitable storage locations will be provided for all tools, materials and supplies. The 

storage should be conveniently located and will provide for safe handling of all supplies. 

l Drill tools, supplies, and materials will not be transported on the drill rig unless the drill 

rig is designed and equipped to carry drill tools, supplies, and materials. 

l Pipe, drill rods, casing, augers, and similar drilling tools when stored will be stacked in 

a manner that will prevent spreading, rolling, or sliding. 

l Penetration or other driving hammers will be secured to prevent movement when not in 

use. 
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l Work areas, platforms, walkways, scaffolding, and other access ways will be kept free 

of materials, debris and obstructions and substances such as ice, grease, or oil that could 

cause a surface to become slick or otherwise hazardous. 

l Never store gasoline in a non-approved container. Red, non-sparking, vented containers 

marked with the word gasoline will be used. The fill spout will have a flame arrester. 

l Prior to drilling, adequate site clearing and leveling will be performed to accommodate 

the drill rig and supplies and to provide a safe working area. Drilling will not be started 

when tree limbs, unstable ground or site obstructions cause unsafe tool handling 

conditions. 

Maintenance Safety 

Well maintained drilling equipment makes drilling operations safer. When performing -4 

equipment/tool maintenance, the follow safety precautions will be followed: 

l Safety glasses will be worn when maintenance is performed on drill rigs or drilling tools. 

l Shut down the drill rig engine to make repairs or adjustments to the rig or to lubricate 

fittings (except to make repairs or adjustments that can only be made while the engine 

is running). 

l Always block the wheels or lower the leveling jacks or both. Set the hand brake before 

working under a drill rig. 

l Release all pressure on hydraulic systems, the drilling fluid system, and the air operating 

system of the drill rig prior to performing maintenance. 
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Use extreme caution when opening dram plugs and radiator caps and other pressurized 

plugs and caps. 

. 

Allow time for the engine and exhaust to cool before performing maintenance on these 

systems. 

Never weld or cut on or near the fuel tank. 

Do not use gasoline or other volatile or flammable liquids as a cleaning agent. 

Follow the manufacturer’s recommendations for quantity and type of lubricants, hydraulic 

fluids and coolants. 

Replace all caps, flier plugs, protective guards or panels, and high pressure hose clamps 

and chains or cables that have been removed during maintenance. 

Perform a safety inspection prior to starting drilling equipment after maintenance is 

perfOlllld. 

Safe Use of Hand Tools 

There are a large number of hand tools that can be used on or around a drill rig. The most 

important rule of hand tools is to use a tool for its intended purpose. The following are a few 

general and specific safety rules to follow when using hand tools. 

l When using a hammer, wear safety glasses and require all others around you to wear 

safety glasses. 
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0 When using a chisel, wear safety glasses and require all others around you to wear safety 

glasses. 

0 Keep all tools cleaned and stored in an orderly manner. 

0 Use wrenches on nuts, not pliers. 

a Use screwdrivers with blades that fit the screw slot. 

l When using a wrench on a tight nut, use some penetrating oil, use the largest wrench 

available that fits the nut, when possible pull on the wrench handle rather than pushing, 

and apply force to the wrench with both hands when possible and with both feet firmly 

placed. Don’t push or pull with one or both feet on the drill rig or the side of a mud pit 

or some other blocking-off device. Always assume that you may lose your footing. -4 

Check the place where you may fall for sharp objects. 

l Keep all pipe wrenches clean and in good repair. The jaws of pipe wrenches will be 

wire brushed frequently to prevent accumulation of dirt and grease which cause wrenches 

to slip. 

l Never use pipe wrenches in place of a rod holding device. 

a Replace hock and heel jaws when visibly worn. 

l When breaking tool joints on the ground or on a drilling platform, position hands so that 

fingers will not be smashed between the wrench handle and the ground or the platform 

if the wrench were to slip or the joint suddenly to let go. 
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Safety During Drilling Operations 

Do not drive a drill rig from hole to hole with the mast (derrick) m the raised position. 

Before raising the mast, look up to check for overhead obstructions. 

Before raising the mast, all drill rig personnel (except the person raising the mast) and 

visitors will be cleared from the area immediately to the rear and sides of the mast. All 

drill rig personnel and visitors will be informed that the mast is being raised prior to 

raising the mast. 

All drill rig personnel and visitors will be instructed to stand clear of the drill rig 

immediately prior to and during starting of the engine. 

All gear boxed will be in the neutral position, ah hoist levers will be disengaged, all 

hydraulic levers will be in the non-actuating positions, and the cathead rope will not be 

on the cathead before starting the drill rig engine. 

The drill rig must be leveled and stabilized with leveling jacks and/or solid cribbing 

before the mast is raised. The drill rig will be leveled if settling occurs after initial set 

“P. 

The mast will be lowered only when the leveling jacks are down. The leveling jacks 

must be in the down position until the mast is completely lowered. 

Secure and/or lock the mast according to the drill rig manufacturer’s recommendations 

before starting drilling operations. 

-- .- 
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The initial 4 feet will be drilled manually (via post hole digger or hand auger) to ensure 

clearance from unmarked utilities, unless approval is obtained from the project manager 

and project health and safety officer. If manual drilling is not possible, metal-detecting 

equipment will be used to locate utilities at drilling intervals of one foot until a depth of 

4 feet is obtained. 

The drill rig must only be operated from the control position. If the operator must leave 

the control position, the rotary drive and the feed control must be placed in the neutral 

position. The drib engine will be shut down when the operator leaves the vicinity of the 

drill rig. 

Throwing or dropping of tools is not permitted. All tools will be carefully passed by 

hand between personnel or a hoist line will be used. 

When drilling within an enclosed area, ensure that fumes are exhausted out of the area. 

Exhaust fumes can be toxic and may not be detected by smell. 

Clean mud and grease from boots before mounting the drill platform. Use hand holds 

and railings. Watch for slippery ground when dismounting from the drill platform. 

Do not touch any metal parts of the drill rig with exposed flesh during freezing weather. 

Freezing of moist shin to metal can occur almost instantaneously. 

All unattended id, C ,d, must be covered or otherwise protected to prevent drill rig 

personnel, site visitors, or animals from stepping or falling into the hole. 

Do not attempt to use one or both hands to carry tools when climbing ladders. 
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Working on Derrick Platforms 

When working on a derrick platform, us a safety belt and a lifeline. The safety belt will 

be at least 4 inches wide and will fit snugly but comfortably. The lifeline, will be less 

than 6 feet long and attached to the..derrick. 

The safety belt and lifeline will be strong enough to withstand the dynamic force of a 250 

pound weight falling 6 feet. 

A safety climbing device will be used when climbing to a derrick platform that is higher 

than 20 feet. 

The lifeline will be fastened to the derrick just above the derrick platform to a structural 

member that is not attached to the platform or to other lines or cables supporting the 

platform. 

Tools will be securely attached to the platform with safety lines. Do not attach a tool 

to a line attached to the wrist or other body par&. 

When working on a derrick platform, do not guide drill rods or pipe into racks or other 

supports by taking hold of a moving hoist line or a traveling block. 

Derrick platforms over 4 feet above the ground will have toe boards and safety tailings. 

Working on the Ground 
0 Workers on the ground must avoid going under elevated platforms. 

l Terminate drilling operations and if possible lower the mast during an electrical storm. 

9 
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0 Overhead and buried utilities must be located and marked on all boring location plans and 

boring assignment sheets. 

a When there are overhead electrical.power lines at or near a d@ling site or project, 

consider all wire to be charged and dangerous. 

0 Watch for sagging power lines before entering a site. Do not lift power lines to gain 

entry. Call the utility to have them lift the power lines or to de-energize the power. 

0 Operations adjacent to overhead lines are prohibited unless on of the following conditions 

is satisfied: 

- Power has been shut off and positive means taken to prevent the lines from being 

energized. 

- Equipment, or any part,’ does not have the capability of coming within the 

following minimum clearance from energized overhead lines, or the equipment 

has been positioned and blocked to assure no part, including cables can come 

within the following minimum clearances: 

Power Lies 
Nominal System kv 

0 - 50 

51-100 

101 - 200 

201 - 300 

301 - 500 

501 - 750 

751 - loo0 

Miniium 
Required Clearance 

10 feet 

12 feet 

15 fat 

20 feet 

25kt 

35 feet 

45 fat 

10 
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l While in transit with boom lowered and no load, the equipment clearance will be a 

minimum of 4 feet for voltages less than 5Okv, 10 feet for voltages 51kv to 345lcv, and 

16 feet for voltages over 34%~. 

a Before working near transmitter towers where an electrical charge can be induced in the 

equipment or materials being handled, the transmitter will be de-energized. The 

following precautions will be taken to dissipate induced voltages: 

- The equipment will be provided with an electrical ground to the upper rotating 

stmcture supporting the boom. 

- Ground jumper cables will be attached to materials being handled by boom 

equipment when electrical charge may be induced while working near energized 

transmitters. Crews will be provided nonconductive poles having large alligator 

clips or other similar protection to attach the ground cable to the load. Insulating 

gloves will be used. 

a Continue to watch overhead power lines. Both hoist lines and overhead power lines can 

be moved toward each other by the wind. 

a If there are any questions concerning drill rig operations on a site in the vicinity of 

overhead power lines, call the power company. The power company will provide expert 

advice as a public service. 

0 Look for warning signs indicating underground utilities. Underground utilities may be 

located a considerable distance away from the warning sign. Call the utility and jointly 

determine the precise location of ail underground utility lines, mark and flag the locations 

and determine the specific precautions to be taken to ensure safe drilling operations. 

11 
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Wire Rope Safety 

All wire ropes and fittings will be visually inspected at least once a week for abrasion, 

broken wires, wear, reduction in rope diameter, reduction in wire diameter, fatigue, 

corrosion, damage from heat, improper reeving, jamming, crushing, bird caging, 

kinking, ,core protrusion, and damage to lifting hardware. 

Wire ropes must be replaced when inspection indicates excessive damage. The Wire 

Rope User’s Manual may be used as a guide for determining excessive damage. 

Wire ropes that have not been used for a period of a month or more will be thoroughly 

inspected before being returned to service. 

All manufactured and end fittings and connections must be installed according to the 

manufacturer’s specifications. 

Swivel bearings on ball-bearing type hoisting swivels must be inspected and lubricated 

daily to ensure that the swivel rotates freely under load. 

Do not drill through or rotate drill through a slipping device, do not hoist more that 10 

feet of the drill rod column above the top of the last (mast), do not hoist a rod column 

with loose tool joints, and do not make up, tighten, or loosen tool hoists while the rod 

column is being supported by a rod slipping device. 

’ Do not attempt to brake the fall of a drill rod column with your hands or by increasing 

tension on the rod slipping device. 

12 
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Wire ropes must be properly matched with each sheave. The sheave will pinch wire 

rope that is too large. Wire rope that is too small will groove the sheave. Once a 

sheave is grooved, it will severely pinch and damage larger sized wire rope. 

Use tool handling hoists only for vertical lifting of tools. Do not use tool handling hoists 

to pull on objects away from the drill rig. 

All hoisting hooks will be equipped with safety latches. 

When tools or similar loads cannot be raised with a hoist, disconnect the hoist line and 

connect the tools directly to the feed mechanism of the drill. Do not use hydraulic 

leveling jacks for added pull for the hoist line or the feed mechanism of the drill. 

Minimize shock loading of a wire rope; apply loads smoothly and steadily. 

Avoid sudden loading in cold weather. 

Never use frozen ropes. 

Protect wire rope from sharp comers or edges. 

Replace faulty guides and rollers. 

Replace worn sheaves or worn sheave bearings. 

Know the safe working load of the equipment and tackle. Never exceed safe working 

limits. 

13 
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Periodically inspect clutches and brakes of hoists. 

Always wear gloves when handling wire ropes. 

Do not guide wire rope onto hoist drums with your hands. 

After installation of a new wire rope, the fust lift must be a light load to allow the wire 

rope to adjust. 

Never leave a load suspended when the hoist is unattended. 

Never use a hoist line to ride up the mast. 

Cathead and Rope Hoist Safety 
0 Keep the cathead clean and free of rust and oil and/or grease. The cathead must be 

cleamxl with a wire brush when it becomes rusty. 

0 Check the cathead for rope wear grooves. If a rope groove forms that is deeper that 

V’S inch, the cathead must be replaced. 

l Always start work with a clean, dry, sound rope. A wet or oily rope may grab the 

cathead and cause drill tools or other items to be rapidly hoisted to the top of the mast. 

If the rope grabs the cathead or otherwise becomes tangled in the drum, release the rope 

and sound the alarm for all personnel to clear the area rapidly. 

0 The rope must not be permitted to contact chemicals. 

14 
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l Never wrap the rope from a cathead around a hand, wrist, arm, foot, ankle, leg, or any 

other body part. 

l Attach the hammer to the rope using a knot that will not slip such as a bowline. 

l A minimum of 18 inches must be maintained between the operating hand and the cathead 

drum when driving samplers, casing, or other tools. Be aware that the rope advances 

toward the cathead with each hammer blow as the sampler or other drilling tool advances 

into the ground. Loosen grip on the rope as the hammer falls. Maintaining a tight grip 

on the rope increases the chances of being pulled into the cathead. 

l Do not use a rope that is longer than necessary. A rope that is too long can form a ground 

loop or otherwise become entangled with the operator’s legs. 

l Do not leave a cathead unattended with the rope wrapped on the drum. 

l Position all other hoist lines to prevent contact with the operating cathead rope. 

l The cathead operator must be on a level surface with good, ‘fum footing conditions. 

Auger Safety 

l The drill rig must be level, the clutch or hydraulic rotation control disengaged, the 

transmission in low g.ear and the engine running at low RPM when starting an auger 

boring. 

l Seat the auger head below the ground surface with an adequate amount of downward 

pressure prior to rotation. 

15 
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l Observe the auger head while slowly engaging the clutch or rotation control and start 

rotation. Stay clear of the auger. 

l Slowly rotate the auger and auger head while continuing to apply .downward pressure. 

Keep one hand on the clutch or the rotation control at all times until the auger has 

penetrated about one foot or more below the surface. 

l Follow manufacturer’s recommended methods for securing the auger to the power 

coupling. 

l Never place hands or fingers under the bottom of an auger section when hoisting the 

auger over the top of the auger section in the ground or other hard surfaces such as the 

drill rig platform. 

l Never place feet under the auger section that is being hoisted. 

l Stay clear of rotating augers and other rotating components of the drill rig. 

l Never reach behind or around a rotating auger. 

l Use a long-handle shovel to move auger cuttings away from the auger. 

l Augers will be cleaned only when the drill rig is in neutral and the augers have stopped 

rotating. 

Rotary and Core Drilling Safety 
l Water swivels and hoist plugs must be lubricated and checked for frozen bearings before 

use. 

16 
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l 
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l Use a rubber or other suitable rod wiper to clean rods during removal from the hole. 

Do not use hands to clean drilling fluids from the drill rods. 

l 

Drill rod chuck jaws must be checked periodically and replaced as necessary. 

The weight of the drill rod string and other expected hoist loads must not exceed the 

hoist and sheaves capacities. 

Only the operator of the drill rig will brake or set a manual chuck to ensure that rotation 

of the chuck will not occur prior to removing the wrench from the chuck. 

The drill rod chuck jaws will not be used to brake drill rods during lowering into the 

hole. 

Drill rods will not be held or lowered into the hole with pipe wrenches. 

Do not attempt to grab falling drill rods with hands or wrenches. 

In the event of a plugged bit or other circulation blockage; the high pressure in the piping 

and hose between the pump and the obstruction must be relieved or bled down prior to 

breaking the first tool joint. 

Do not lean unsecured drill rods against the mast. 

- 
1 
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PLAN ACCEPTANCE FORM 

PROJECT HEALTH AND SAFETY PLAN 

INSTRUCTIONS: This form is to be completed by each person working on the project site and 
returned to: BnSafe/Allen 8z Hoshall, Memphis, Tennessee. 

Job No: CT0 - 106 

Contract No: N62467-89-D-03 18 

Project: SWMU 14 - Former Building S-140 Site and Seventh Avenue Ditch 

I have read and understand the contents of the above plan and agree to perform my work in 
accordance with it. 

- c 

Signed 

Print Name 

Company 

Date 



EMPLOYEE EXPOSURE IIISTORY F’ORM 

Employee: 

Job Name: 

Date(s) From/To: 

Hours On Site: 

Contaminants (Suspected/Reported): 

(See Attached Laboratory Analysis) 

..- x- 
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PLAN FEEDBACK FORM 

Problems with plan requirements: 

Unexpected situations encountered: 

Recommendations for revisions: 



ACCIDENT REPORT FORM 

SUPERVISOR’S REPORT QF ACCIDENT 

TO 

DO NOT USE FOR MOTOR VEHICLE OR 
II 

AIRCRAFT ACCIDENTS 

FROM 

TELEPHONE htciude area CO&J 

NAME OF INJURED OR ILL WORKER AND COMPANY 

WOFiKER’S SOCIAL SECURITY NUMBER 

DATE OF ACCIDENT TIME OF ACCIDENT EXACT LOCATION OF ACCIDENT 

NARRATIVE DESCRIPTION OF ACCIDENT 

NATURE OF ILLNESS OR INJURY 
AND PART OF BODY INVOLVED 

PROBABLE DISABILITY (Check ona) 

FATAL cl LOST WORK DAY LOST WORK DAY NO LOST WORK DAY 
Cl 

WITH DAYS WITH DAYS 
AWAY FROM WORK OF RESTRICTED FIRST-AID ONLY 

0 
ACTIVITY 

CORRECTIVE ACTION RECOMMENDED IBy wttom am~ by wtmn) 

NAME OF SUPERVISOR (Print) TITLE 

DATE 



-. / 

Attachment D 

Directions to Emergency Medical Facilities 



,. i 

DIREJX’IONS TO THE NEAREST MEDICAL FACILITIES 

The nearest hospital and the nearest facility capable of treating chemical bums are the same 
facility, which is located at Methodist North Hospital. Therefore, there is only one set of 
directions. 

Nearest Hospital 

Methodist North Hospital 
3960 Covington Pike 
Memphis, Tennessee 

Emergency Room Telephone Number - (901) 372-5211 

Directions to Methodist North Hospital from NAS Memphis Main Gate: 

- 1) Exit site through South Gate (Singleton Parkway). 

2) Continue on Singleton Parkway through the stop signs. 

3) Singleton Parkway and Covington Pike will intersect at a red light (about 5 miles). 

4) You will see the entrance to the emergency room 700 feet past this light on the left. 
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