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1.0 SAMPLING PROCEDURES 

This Field Sampling and Analysis Plan (FSAP) describes the Phase 1 RI field activities. Subsequent 

FSAPs will be developed for the Phase 2 and Phase 3 Rls based on findings of the Phase 1 RI. Tasks in 

the Phase 1 RI require sampling of soils, water, and air to identify the presence/absence and degree of 

contamination in specific areas of the site. Specific sampling procedures are set forth in the FSAP. 

Sampling containers, preservation and holding times can be found in Table 1-2. Sample matrices, 

quality control samples, and associated information can be found in Table 1-3. 

Individual work step~ for each task will be described in this section. The following discussion will also 

describe sampling devices for each task as well as sample preservatives for each matrix. At the end of 

each task, a sampling procedure field checklist is provided. The individual tasks include sampling in the 

following areas: 

North Recharge Basins,
 
East Soil Storage Area,
 
West Soil Storage Area,
 
Former Drum Storage Area,
 
Northeast Comer Aerial Photography Anomaly,
 
Primary Waste Water Pump Station,
 
Tesla Tower Base,
 
Emulsion Building Sump,
 
Water Meter Room Pit,
 
Three Former Fuel Oil Underground Storage Tank Locations,
 
Monitoring wells,
 
Off-Site locations including James Street, North Country Road, Route 25A
 
Briarcliff Road Wellfield
 

1.1 Monitoring Well Sampling 

A sampling program will be conducted to procure and analyze groundwater samples from ten shallow 

wells and four deep wells, three of the shallow wells (MW-1, MW-2, and MW-3) already exist. New wells 

will be drilled using either Hollow Stern Auger Rigs (MW-2A, MW-3A, MW-4, MW-5, MW-6 MW-7, MW-8, 

MW-9, and MW-10) or Tigre Tierra® (Registered trademark of Aardvark Corporation) casing driver (MW

2B and MW-3B) drilling methods. All wells will be constructed of schedule 80 PVC pipe. Following well 

installation, surge and pump methods will be used to develop the wells. A surge block will be used to 
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agitate the well. This technique consists of capping the top of the well and by means of a plunger type 

action rapidly pUlling the well water up and down. Because of the coarse nature of the aquifer, it is 

anticipated that three hours of surging and well pumping will be sufficient to achieve a turbidity level of 

50 NTU or less. Development will continue until 50 NTU turbidity level is achieVed. Refer to Table 1-A 

for well locations and analytical parameters. 

All drill cuttings generated during the well installation will be stored on and covered with plastic sheeting 

and stockpiled for later treatment and/or disposal. 

A single source of potable water will be established, prior to the initiation of field activities, for 

decontamination procedures which specify the use of clean potable water, as well as for drilling water 

and water used in the mixing of well construction materials (i.e., grout). This potable water source will 

be sampled and analyzed to ensure that no contaminants are being introduced from the outside. 

1.1.1 Sampling Procedures 

Analytes of interest in this investigation include Target Compound List (TCl) volatile organic compounds, 

TCl semi-volatile organic compounds, TCl pesticide/PCB compounds, TAL metals, and total cyanide. 

In addition, field measurements including pH, Eh, conductivity, temperature, and turbidity will also be 

collected. 

Work steps to be followed are: 

1.)	 Obtain appropriate laboratory-prepared sample containers (Table 1-2) prior to sampling. 

2.)	 Determine the appropriate level of health and safety according to the approved Health 
and Safety Plan. 

3.)	 Calibrate a pH pen, conductivity meter, turbidity meter and thermometer according to 
procedures outlined in Section 3. 

4.)	 Obtain a depth to water measurement, then determine the volume of water in each well 
by using V = "r2h where: 

V = volume of water (feee)
 
" = 3.14
 
r = radius of well (feet)
 
h = height of column of water in well (feet)
 

! ;~'G-<r-=--"--~ ROUNDWATER 
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Determine four well volumes in gallons by using ft3 x 7.48 gallons/ft3 x 4. 

5.) Use a decontaminated pump to purge the low-yield wells to dryness. Purge high-yield 
wells of at least four to ten well volumes until pH, conductivity and temperature have 
stabilized and turbidity has been reduced to 50 NTUs or less. The purge pump will be 
leakproof and free of oil and other adulterating components. During purging, the pump 
intake should be maneuvered up and down the well to ensure that water stored in the 
casing is purged. 

6.) All purged water will be pumped into drums and stored on-site. After a sufficient volume 
of water is collected, the water will be analyzed for waste characterization. The purged 
water will be disposed of property according to the concentrations and types of 
compounds present (if any). 

7.) Label the purge water containers with the following information: sample name, time and 
date of sampling, accumulation start date, generator name, address and phone number, 
location of purge water source and volume of water from each source. 

8.) Put on disposable latex sampling gloves prior to collecting samples. 

9.) If a polyethylene or teflon bladder=type positive displacement pump is used for purging, 
procure water from the pump after the pH, conductivity and temperature have stabilized, 
the turbidity is 50 NTUs or less, and after four to ten well volumes have been removed 
(high-yield wells) or well has been pumped dry Oow-yield wells). Sampling should not 
be undertaken until the water level in the well has recovered from the purging process. 

. 10.) If a stainless steel submersible centrifugal pump is used for purging, remove it after 
sufficient purging and procure a water sample with a lean polyethylene, steel, PVC or 
teflon bailer and monofilament line. Sampling should not be undertaken until the water 
level in the well has recovered from the purging process. 

11.) Collect water samples in 40 ml glass vials (for volatiles) first. Fill the vial with sample 
water from the bailer to overflowing. Carefully but quickly slip the cap with the septum 
onto the vial with the teflon face of the septum toward the water (especially when 
sampling for volatile compounds). Tighten the cap securely, invert the vial and tap the 
cap against your hand to assure that there are no air bubbles inside. If bubbles are 
present. add a few more drops of sample water and reseal. 

12.) Collect samples for semi-volatiles in one quart (liter) amber glass jars next. Replace the 
teflon-lined cap. Place the sample in an ice chest at 4° C after labeling. Collect samples 
for pesticides/PCBs in one quart (liter) amber glass jars. Replace the teflon-lined cap. 
Place the samples in an ice chest at 4° C after labeling. 

13.) Collect samples for metals in one quart (liter) polyethylene jars, fill to the neck of the jar. 
Acidify the sample with trace grade nitric acid to a pH of 2 or less. Replace the cap. 

14.) Collect samples for cyanide in 500 ml plastic containers. Preserve samples with sodium 
hydrOXide to a pH of 12 or more. Replace the cap. 

!!~~]~l GROUNDWATER 
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15.)	 Obtain duplicate and blank samples at the frequency required by Table 1-3. 

16.)	 Label the sample containers using cloth labels and waterproof ink and seal containers 
with custody seals. Labels will include the following information: 

a.	 sample identification number, 
b.	 job name and identification number, 
c.	 well number and designation, 
d.	 date and time of sample collection, 
e.	 type of analysis requested (Le., VOA, metals, etc.), and 
f.	 name of sampler. 

17.)	 Fill out chain-of-custody form and reference the preservation technique in the remarks 
section. 

18.)	 Check to make sure the vial caps are tight, then place on ice immediately. 

19.)	 Store the collected samples together with any blank samples collected for that sampling 
event. The sample set and blanks must be stored together, under refrigeration, in an 
area known to be free of contamination. 

20.)	 Transport the sample set, on ice, via overnight courier, maintaining custody as described 
in Section 2. (Text continues on Page 6.) 
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Table 1-A 
Phase 1 RI 

Groundwater Sampling Summary 
Peerless Photo Products, Inc. Site 

Shoreham, New York 
Site 10 # 1-52-031 

Well Well Sample Analytical Monitoring Well 
Location(s) Number(s) Depth Parameters Rationale 

Below Grade (To Establish) 
(Feet) 

ADMIN BtD. MW-1 115-135 FULL SUPERFUND 
TCL+30rrAL 

WA1£R QUAUTY 
DOWNGRADIENT OF SI1£ 

NORTH COUNTRY MW-2 115-135 FULL SUPERFUND WA1£R QUAUTY 
ROAD TCL+30rrAL DOWNGRADIENT OF SI1£ 

NORTH COUNTRY MW-2A 170-180 FULL SUPERFUND WA1£R QUAUTY 
ROAD TCL+30rrAL DOWNGRADIENT OF SI1£ 

NORTH COUNTRY MW-3 115-135 FULL SUPERFUND WA1£R QUAUTY 
ROAD TCL+30rrAL DOWNGRADIENT OF SI1£ 

JAMES STREET MW-4 115-135 FULL SUPERFUND 
TCL+30rrAL 

WA1£R QUAUTY 
DOWNGRADIENT OF SI1£ 

ROU1£25A MW-5 110-130 FULL SUPERFUND 
TCL+30rrAL 

BACKGROUND UPGRADIENT 
WA1£R QUAUTY 

TESLA TOWER MW-6 110-130 FULL SUPERFUND WATER QUAUTY AT BASE OF 
BASE TCL+30rrAL 1£SLA TOWER 

NORTH MW-9 105-125 FULL SUPERFUND WA1£R QUAUTY BENEATH 
RECHARGE BASINS TCL+30rrAL RECHARGE BASINS 

NORTH SIDE MAIN MW-10 110-130 FULL SUPERFUND WA1£R QUAUTY 
PLANT STRUCTURE TCL+30rrAL DOWNGRADIENT OF MAIN 

PLANT STRUCTURE 

.-. ]:~~II GROUNDWATER 
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1.1.2 Sampling E.9uipment
 

During this task, prior to sampling, wells will be purged with either a bladder-type positive displacement
 

pump or a stainless steel submersible pump. Purge pumps will be leakproof and free of oils and other
 

adulterating components. If a bladder pump is used, it will be constructed of polyethylene or teflon.
 

Samples will be procured directly with the positive displacement pump or indirectly with a teflon, steel,
 

polyethylene, or PVC bailer. If possible, the pumps and bailers will be dedicated solely to this project.
 

In the event that it is not economically feasible to use dedicated equipment, decontaminated equipment 

will be used to collect all samples and the decontamination procedures in section 1.1.4. 

1.1.3 Sample Preservatives
 

Samples will be preserved according to guidelines listed in Table 6-1 of the QAPP and Table 1-2.
 

Regardless of type of contaminant suspected, all samples will be iced from time of collection to time of
 

analysis.
 

1.1.4 Decontamination
 

Decontamination procedures will vary depending upon the sampling/purging procedures. If a positive
 

displacement pump is used for both purging and sampling, the pump and associated piping will be
 

decontaminated as follows:
 

1.)	 In the predetermined decontamination area fill three forty-gallon polyethylene (e.g. 
HRubbermaidOl 

) containers. The first with an alconox and water solution, the second with 
a 10% volume/volume methanol trace grade in clean water solution, the third, a clean 
potable water rinse. 

2.)	 Place the sampling pump and discharge hose in the alconox-water solution. Start the 
pump and cycle a minimum of five gallons through the system. 

3.)	 Repeat step 2 in the methanol water rinse. 

4.)	 Repeat step 2 in the clean potable water rinse. 

5.)	 Fluids used for decontamination should be collected in 55-gallon drums (or the tank 
truck) and transported to the waste water treatment plant for storage in the above 
ground tanks. 
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This method is described in Keely and Boateng (1987) and has been proven as an effective method of 

decontamination. 

If a stainless steel centrifugal submersible pump is used for purging, and a polyethylene, steel, PVC or 

teflon bailer or stainless steel equipment is used for sampling, all equipment will be decontaminated by 

the following procedure: 

1.)	 In the predetermined decontamination area, using potable water from an established, 
contaminant-free source, steam clean the bed liner of the sampling truck with the truck 
parked to allow proper drainage. 

2.)	 Place a piece of clean plastic in the bed of the sampling truck and place the pump, 
power cord, discharge hose and bailer on the plastic. 

3.)	 Steam clean all the above sampling equipment first with an alconox water solution and 
followed by clean potable water. 

4.)	 Rinse all above equipment thoroughly with distilled water. 

5.)	 Water draining from decontamination procedures will be collected and stored in 55
gallon drums and/or tank truck and transported to the waste water treatment plan for 
storage in the above ground tanks. 

6.)	 Let equipment air dry. 

7.)	 Wrap completely in a clean aluminum foil with dull side against the equipment. 

If dedicated pumps are utilized, the above procedure will not be necessary. 

Internal components of the stainless centrifugal steel submersible pump need not go through rigorous 

decontamination procedures because this pump will be used for pumping only and not for sampling. 

Regardless of sampling method, all disposable sampling equipment (e.g., latex gloves) will be collected 

in plastic garbage bags placed in 55-gallon drums. Full bags or drums will be placed in a designated 

storage area on-site. 

1.1.5 Field Checklist 

During shallow well and select deep well sampling, the field personnel responsibilities for sampling will 

review the following checklist to assure consistency and quality of sampling procedures. 

T--~li 
,_ol~--l' GROUNDWATER 
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Field Checklist
 
Monitor and Public Supply Well Sampling
 

Preparation 

1.) Thoroughly familiar with task before proceeding? 

2.) Appropriate level of health and safety determined? 

3.) Lab given estimate of sample quantity and arrival time? 

4.) Proper and sufficient number of sample containers? 

5.) Sample preservation requirements understood and preservatives available? 

6.) Have ice for preservation? 

7.) Have conductivity meter, pH pen, thermometer, turbidity meter, and calibration solutions? 

8.) Understand calibration procedures? 

9.) Have pumps with discharge hoses, clamps, valves and fittings? 

10.) Have polyethylene, steel, PVC or teflon bailer and interface probe? 

11.) Have required purge water treatment (storage drums or tank trucks)? 

12.) Have field books, sample labels, chain-of-custody forms, custody seals, calculator, writing 
instruments (including waterproof pen), sampling gloves and site map enlargements? 

13.) Have decontamination equipment supplies inclUding: Polyethylene containers, plastic five gallon 
buckets, alconox, methanol, distilled water, steam cleaner (fueled), water supply hoses, electric 
power source, clean potable water source, clean roll of plastic, garbage bags? 

14.) Have tools, 100 tape, spare fittings, fuses, batteries and other parts. 

15.) Procured all necessary permits? 

1.) Equipment (pumps, discharge hoses, bailer, interface probes) decontaminated? 

a. Decontamination area prepared? 
b. Sample truck bed steam cleaned? 
c. Clean plastic used? 
d. Equipment steam cleaned thoroughly or passed through fluid baths properly? 
e. Equipment rinsed twice with distilled water? 
1. Equipment air dried? 
g. Equipment carefully reloaded on truck to prevent contamination? 

c)i-l~ril~I-JJ'-J- I GROUNDWATER 
~~_'l._LJ TECHNOLOGY 
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2.) Monitoring equipment calibrated when necessary? 

3.) Pre-sampling information logged (location, personnel, date, weather)? 

4.) Water level obtained? 

5.) Pump set at correct level and plumbed with discharge treatment? 

6.) Time, temperature, pH, conductivity and volume recorded? 

7.) Well purged sufficiently? (4 - 10 well volumes and pH, conductivity, and temperature stabilized. 
turbidity less than 50 NTUs) 

8.) Sample gloves put on? 

9.) Samples procured, labeled. sealed. preserved and secured properly? 

10.) Blanks and duplicates taken when required? 

11.) Blanks labeled as regular samples? 

12.) Sample information data sheet completed (if necessary)? 

13.) All disposable sampling equipment collected in a plastic garbage bag? 

14.) Decontamination procedures repeated when necessary? 

15.) Holding times and shipment times for samples known? 

16.) Sample with chain-of-custody shipped when necessary and proper icing of samples confirmed 
immediately prior to shipment? 

17.) Confirm that lab received samples? 

18.) Does sampler require any amendments to checklist? If so, report these amendments. 

1.2 Soil Sampling From Test Borings 

A sampling program will be conducted to procure and analyze soils obtained during split-spoon 

sampling of test borings. Specific sample locations can be found in Table 1-B and Figure 1-2. The 

Emulsion Building Sump will require careful preparation prior to drilling because of the drilling is being 

conducted indoors. Proper ventilation per the Health and Safety plan will be required. In addition, 

coring of the concrete floor will be required. Borings will be drilled using Hollow Stem Auger drilling 

methods. Some test borings are collocated with monitoring well locations. It should be noted that 
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during sampling in some predetermined locations only the worst case (hottest) sample will be analyzed 

for full TCl+30jTAL metals constituents. The worst case sample will be determined by field and visual 

characterizations. In the former underground storage tank locations, samples will be collected on five 

foot intervals starting ten feet below grade until two consecutive samples are collected which are clean 

based on field and visual characterizations. Then the deeper clean sample will be submitted for 

laboratory analysis. Field characterizations will be assessed using a portable ionization detector (PID) or 

its equivalent. 

All soils generated during the boring process will be stored on and covered with plastic sheeting for 

disposal as appropriate. 

1.2.1 Sampling Procedures 

Analytes of interest in this investigation include TCl volatile organic compounds, TCl semi-volatile 

organic compounds. TCL pesticide/PCB compounds, TAL metals and total cyanide. Selected samples 

will be extracted and archived at the laboratory for potential TClP analysis. Work steps to be followed 

while performing this task are: 

1.)	 Oear underground utilities as specified in the Health and Safety Plan. 

2.)	 Determine the appropriate level of health and safety according to the approved Health 
and Safety Plan. 

3.)	 Calibrate organic vapor meter according to steps outlined in Section 3 of the FSAP. 

4.)	 Obtain decontaminated standard split-spoon (24 inches long by 4 inches inside 
diameter). 

5.)	 Obtain samples by driving the split-spoon sampler through the center and ahead of the 
cutting teeth on the auger. These samples are to be collected from the appropriate 
intervals described in the Work Plan. 

6.)	 Put on disposable latex sampling gloves prior to procuring samples. 

7.)	 Upon retrieval of each split-spoon, open and qUickly scoop the sample into the 
appropriate containers for the analytical parameters specified in Table 1-B. 

8.)	 Obtain an organic vapor meter reading from this sample, remaining in the spoon. 

:.. ii )~i GROUNDWATER 
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9.)	 Label the sample container with cloth labels and water-proof ink and seal containers and 
caps with custody seals. Labels will include the following information: 

a.	 sample identification number 
b.	 boring number and designation 
c.	 job name and identification number 
d.	 date and time of sample collection 
e.	 type of analysis requested 
f.	 name of sampler 

10.)	 Check to make sure sample is tightly sealed and place on ice immediately. 

11.)	 Fill out chain of custody form and reference the preservation techniques in the remarks 
section. . 

12.)	 Obtain a trans-located duplicate sample and appropriate blank samples at the frequency 
outlined in Table 1-3. 

13.)	 Blank samples should be marked as regular samples on both sample containers and on 
the chain-of-custody forms. 

14.)	 Store the collected samples obtained during that sampling event. The samples must be 
stored together, under refrigeration in an area known to be free of contamination. 

15.)	 Log the sample remaining in the split-spoon. 

16.)	 Enter into bound field log book, at a minimum, the following: 

a.	 location where sample was obtained, 
b.	 sample identification number, 
c.	 date and time of sample collection, 
d.	 depths of sample collected, 
e.	 valuable remark concerning the drilling rates, etc., 
f.	 geologic log of the samples, 
g.	 depth of samples, and 
h.	 weather conditions during operations. 

17.)	 Mark location on enlargement of sampling site specific map. 

18.)	 Collect the appropriate number of samples for each boring as specified in Table 1-B. 

19.)	 Transport the iced sample set via overnight carrier maintaining chain of custody as 
described in Section 2. 

. 1'ri1 
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Table 1-B
 
Soil Boring Summary
 

Phase 1 RI
 
Peerless Photo Products, Inc. Site
 

Shoreham, New York
 
Site 10# 1-52-031
 

Boring Locadona Boring 

N....berl••" of 
Sempl.. 

Boring 
Depth of 
Screen 

Intervol. 

Semplo 
Depth Intervol. 

Below Gr_ (Feetl 

Anelydcel 
""'omote.. 

Boring Locadon Redonelo 
ITo Eo_.hl 

!Feet) 

PRIMARY WASTE SB-1/5 20 0-2,4-6,8-10, FUll SUPERFUND VERllCAL AND LATERAL 
WATER PUMP 15-17,20-22 TCL+30rrAL EXTENT AND 

STATlON METALS· CONCENTRATlONS OF 
(C) CONTAMINATlON 

WEST SOIL SB-2/5 20 0-2.4-6,8-10, FULL SUPERFUND VERllCAL AND LATERAL 
STORAGE 15-17,20-22 TCL+30rrAL EXTENT AND 

METALS· CONCENTRATlONS OF 
(C) CONTAMINATlON 

SB-3/5 20 0-2,4-6,8-10, FULL SUPERFUND VERllCAL AND LATERAL 
FORMER DRUM 15-17,20-22 TCL+30rrAL EXTENT AND 

STORAGE METALS· CONCENTRATlONS OF 
(C) CONTAMINATlON 

EAST SOIL SB-4/5 20 0-2,4-6,8-10, FULL SUPERFUND VERllCALAND LATERAL 
STORAGE 15-17,20-22 TCL+30rrAL EXTENT AND 

METALS· CONCENTRATlONS OF 
(C) CONTAMINATlON 

EMULSION SB-20/7 30 0-2,4-6,8-10, FULL SUPERFUND VERllCAL AND LATERAL 
BUILDING SUMP 15-17,20-22, TCL+30rrAL EXTENT AND 

25-27,30-32 METALS· CONCENTRATlONS OF 
(C) CONTAMINATlON 

ROUTE 25-A SB-5(MW-5)/1 110 5-7 FULL SUPERFUND 
TCL+30rrAL METALS 

BACKGROUND SOIL QUAUTY 

TESLATOWER SB-6(MW-6)/5 110 BASED ON FIELD 
SCREENING AND 

CONCURRENCE WITH 
THE NYSDEC 

FULL SUPERFUND 
TCL+30rrAL METALS 

(C) 

VERllCALAND LATERAL 
EXTENT AND 

CONCENTRATlONS OF 
CONTAMINATlON 

NORTH SB-7/7 30 0' TO 0.25', THEN FULL SUPERFUND VERllCAL AND HORIZONTAL 
RECHARGE BASINS EVERY 5' STARTlNG AT TCL+30rrAL EXTENT OF CONTAMINATlON 

5' BELOW GRADE METALS' 
(D) 

NORTH SB-10/7 30 0' TO 0.25', THEN FULL SUPERFUND VERllCAL AND HORIZONTAL 
RECHARGE BASINS EVERY 5' STARTlNG TCL+30rrAL EXTENT OF CONTAMINATlON 

AT 5' BELOW GRADE METALS' 
(D) 

NORTH SB-11/7 30 0' TO 0.25', THEN FULL SUPERFUND VERTlCAL AND HORIZONTAL 
RECHARGE BASINS EVERY 5' STARTlNG TCL+30rrAL EXTENT OF CONTAMINATlON 

AT 5' BELOW GRADE METALS' 
(D) 

NORTH SB-12/7 30 0' TO 0.25', THEN FULL SUPERFUND VERllCAL AND HORIZONTAL 
RECHARGE BASINS EVERY 5' STARTlNG AT TCL+30rrAL EXTENT OF CONTAMINATlON 

5' BELOW GRADE METALS' 
(D) 

····I~I!G 
~ __..J~"1 ROVNDWATER

Ir-" I' 
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Borlnv Lo<:ellono Borinv 
NLanbert.I" of 

Semple. 

Borinv 
Depth of 
SCreen 

In..""', 
(Feet' 

.....p1. 
DePth I.......... 

Below G_ (Fee,' 
AnoIy1IceI 

"""",",ten 

Borlnv Loc.tlon Retlo..... 
ITo &blbII.hl 

NORTH SB-13/7 30 0' TO 0.25', THEN FUll SUPERFUND VERTICAL AND HORIZONTAL 
RECHARGE BASINS EVERY 5' STARTING TCl+30/TAl EXTENT OF CONTAMINATION 

AT 5' BELOW GRADE METALS' 
(D) 

NORTH 
RECHARGE BASINS 

SB-8/17 110 O'TOO.25'; 
EVERY 5' FROM 5' TO 
50' BELOW GRADE; 

EVERY 10' FROM SO'TO 

FUll SUPERFUND 
TCl+30/TAl METALS 

(D) 

VERTICAL AND HORIZONTAL 
EXTENT OF CONTAMINATION 

110' BELOW GRADE 

NORTH 
RECHARGE BASINS 

SB-9(MW-9)/17 110 O'TOO.25'; 
EVERY 5' FROM 5' TO 
50' BELOW GRADE; 

EVERY 10' FROM 50' TO 

FUll SUPERFUND 
TCl+30/TAl METALS 

(D) 

VERTICAL AND HORIZONTAL 
EXTENT OF CONTAMINATION 

110' BELOW GRADE 

FORMER DRUM SB-14/1 15 A FUll SUPERFUND SOil QUAUTY 
lOCATION TCl+30/TAl METALS 

(WORST CASE ONLY) 

NORTHEAST PHOTO SB-15/1 15 A FUll SUPERFUND SOil QUAUTY 
AREA TCl+30/TAl METALS 

(WORST CASE ONLY) 

SCWA WELLFlELD SB-16/1 5 5-7 FUll SUPERFUND 
TCl+30/TAl METALS 

BACKGROUND SOil QUAUTY 

WAlER MElER 
ROOM PIT 

SB-21/1 8 8 FUll SUPERFUND 
TCl+30/TAl METALS 

SOil QUAUTY 

FORMER UST AREA USTB-17j2 UNJll B TCl VOLATILES AND VERTICAL EXTENT OF 
CLEAN TCl SEMI-VOLATILES CONTAMINATION 

FORMER UST AREA USTB-18/2 UNTIL B TCl VOLATILES AND VERTICAL EXTENT OF 
CLEAN TClSEMI·VOLATILES CONTAMINATION 

FORMER UST AREA USTB-19/2 UNTIL B TCl VOLATILES AND VERTICAL EXTENT OF 
CLEAN TCl SEMI-VOLATILES CONTAMINATION 

*	 Full Superfund TCL+30 and TAL analyses for one worst case soil sample per boring based on field screening. All 
other samples analyzed for TAL metals only. 

1 - Full Superfund TCL+30 and TAL analyses for the sample at grade and one worst case sample per boring. All other 
samples analyzed for TAL metals only. 

A- Sample will be taken from the worst-case split-spoon (of four collected: 0-2, 4-6, 8-10, 15-17) based on field and 
visual characterization. 

8- Samples will be collected on 5 foot intervals starting 10 feet below grade until two consecutive samples are collected 
that are clean based on sensory and field instrument analysis. The deeper clean sample, and the worst-case sample 
per boring, based on field screening, will be submitted for laboratory analysis. 

C- The worst case sample per soil boring, based on field screening, will be submitted for TCLP analysis for analytes 
present at 20 times their respective groundwater class GA standards. Addtionally, the sample with the highest TAL 
metals concentrations will be analyzed for TCLP metals. This sample may differ from the "worst-case" sample 
described above, 

D	 Three worst case samples from all samples collected from soil borings S8-7, 58-10,58-12, 58-13 and 58-17 will 
be submitted for TCLP analysis for metals that were detected at elevated levels in total TAL metals analyses. '-" 

1~1: 
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1.2.2 Sampling Equipment 

During this task, 4 inch wide by a 24 inch long ASTM standard split-spoons will be used for sampling. The 

split spoons will be driven by a standard 140 pound hammer through augers. 

1.2.3 Sample Preservatives 

All samples will be preserved by placing on ice. No other preservation methods are necessary. 

1.2.4 Decontamination 

Decontamination procedures will consists of the following: 

1.)	 Between individual samples from the same boring, scrub the split spoons with the alconox 
and water solution, rinse with a clean potable water solution, rinse thoroughly with distilled 
water and let air dry on a clean plastic sheet. A new plastic sand trap will be placed in the 
head of each split-spoon prior to collecting a sample. 

2.)	 Certain locations will require more than one split-spoon of soil to provide adequate sample 
weight for analysis. 

3.)	 Decontaminate augers and split-spoon rods between locations but not between borings on 
the same location. 

4.)	 When augers are to be decontaminated, in a predetermined decontamination area using 
potable water, steam clean the bed liner of the sampling truck with the truck parked to 
allow proper drainage. 

5.)	 Place a piece of clean plastic in the bed of the sampling truck and place augers, split
spoons, and sampling rods on the plastic. 

6.)	 Steam clean all the above sampling equipment first with an alconox and water solution 
followed by clean potable water. 

7.)	 Rinse all above equipment twice with distilled water. 

8.)	 Water draining from decontamination procedures should be collected and stored in 55
gallon drums or above ground storage vessels pumped from tank trucks for later disposal 
or treatment. 

9.)	 Let equipment air dry. 

Regardless of sampling method, all disposable sampling equipment (e.g., latex gloves) will be collected in 

plastic garbage bags. Full bags will be placed in a designated storage area. 
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1.2.5 Field Checklist 

During soil sampling, personnel responsible for sampling will review the following checklist to assure 

consistency and quality of sampling procedures. 

Soil Sampling From Test Borings 

Preparation 

1.)	 Thoroughly familiar with task before proceeding? 

2.)	 Appropriate level of health and safety determined? 

3.)	 Lab given estimate of sample quantity and arrival time? 

4.)	 Proper and sufficient number of sample containers? 

5.)	 Sample preservation requirements understood? 

6.)	 Have ice for preservation? 

7.)	 Have Organic Vapor Meter? 

8.)	 Understand calibration procedures? 

9.)	 Have field books, sample labels, chain__of-custody forms, custody seals, calculator, writing 
instruments (including water proof pen), sampling gloves, photo camera, film, batteries, and site 
map enlargements? 

10.)	 Have decontamination equipment supplies including: plastic five gallon buckets, alconox, distilled 
water, steam cleaner (fueled), water supply hoses, electric power source, clean potable water 
source, clean roll of plastic, garbage bags? 

11.)	 Have tools, 100' tape, spare fittings, duct tape, fuses, batteries and other parts? 

1.)	 Equipment (split-spoon, split-spoon rods, augers drill casing, bits) decontaminated? 

a.	 Decontamination area prepared? 
b.	 Sample truck bed steam cleaned? 
c.	 Clean plastic used? 
d.	 Equipment steam cleaned thoroughly? 
e.	 Equipment rinsed twice with distilled water? 
f.	 EqUipment air dried? 
g.	 Equipment carefully reloaded on truck to prevent contamination? 

rl]~'i'==~[J-'I' JI GROUNDWATER 
LJ __~J TECHNOLOGY 
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2.) Organic vapor meter calibrated when necessary? 

3.) Pre-sampling information logged (location, personnel, date, weather)? 

4.) Sample gloves put on? 

5.) Was an OVM reading obtained? 

6.) Samples preserved and secured properly? 

7.) Each bottle labeled with the following information? 

a. job number, 
b. owner/client, 
c. facility location, 
d. boring number or designation, 
e. sample identification number or designation, 
f. date, 
g. time, 
h. type of laboratory analysis (Le., VOA, TAL, metals, etc.), and 
i. name of person collecting the sample. 

8.) Blanks and duplicates taken when required? 

9.) Blanks labeled as regUlar samples? 

10.) Sample information data sheet completed? 

11.) All disposable sampling eqUipment collected in a plastic garbage bag? 

12.) Decontamination procedures repeated when necessary? 

13.) Holding times and shipment times for samples known? 

14.) Sample with chain-of-custody shipped when necessary and proper icing of samples confirmed 
immediately prior to shipment? 

15.) Confirm that lab received samples? 

16.) Does sampler reqUire any amendments to checklist? If so, report these amendments. 
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1.3 Soil Sampling From Hand Augers 

A sampling program will be conducted to procure and analyze soils obtained by hand auger sampling. The 

specific sample location (Water Meter Room Pit), can be found in Table 1-B and Figure 1-2. All soils 

generated dUring hand augering in the Water Meter Room Pit will be left in the Water Meter Room Pit. 

1.3.1 Sampling Procedures 

Analytes of interest in this investigation include TCl volatile organic compounds, TCl semi-volatile organic 

compounds, TCl pesticide/PCB compounds, TAL metals and total cyanide. Work steps to be followed while 

performing this task are: 

1.) Equipment (hand augers) decontaminated? 

a. Decontamination area prepared? 
b. Sample truck bed steam cleaned? 
c. Clean plastic used? 
d. Equipment steam cleaned thoroughly? 
e. Equipment rinsed twice with distilled water? 
f. EqUipment air dried? 
g. Equipment carefully reloaded on truck to prevent contamination? 

2.) Organic vapor meter calibrated when necessary? 

3.) Pre-sampling information logged (location, personnel, date, weather)? 

4.) Sample gloves put on? 

5.) Was an OVM reading obtained? 

6.) Samples preserved and secured properly? 

7.) Each bottle labeled with the follOWing information? 

a. Job number, 
b. owner/client, 
c. facility location, 
d. boring number or designation, 
e. sample identification number or designation, 
1. date, 
g. time, 
h. type of laboratory analysis (I.e., VOA, TAL, metals, etc.), and 
i. name of person collecting the sample. 

'. II -lPf.ijl ._._ ..i~~-=i~ GROUNDWATER 
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8.) Blanks and duplicates taken when required? 

9.) Blanks labeled as regular samples? 

10.) Sample information data sheet completed? 

11.) All disposable sampling equipment collected in a plastic garbage bag? 

12.) Decontamination procedures repeated when necessary? 

13.) Holding times and shipment times for samples known? 

14.) Sample with chain-of-custody shipped when necessary and proper icing of samples confirmed 
immediately prior to shipment? 

15.) Confirm that lab received samples? 

1.3.2 Sampling Equipment
 

During this task, a stainless steel hand auger will be used for sampling.
 

1.3.3 Sample Preservatives
 

All samples will be preserved by placing on ice. No other preservation methods are necessary.
 

1.3.4 Decontamination 

Decontamination procedures will consist of the following: 

1.) Between individual samples from the same boring, scrub the hand auger with the alconox 
and water solution, rinse with a clean water solution, rinse thoroughly with distilled water 
and let air dry on a clean plastic sheet. 

2.) Decontaminate hand augers between locations at the predetermined decontamination area. 

3.) Steam clean the hand auger followed by an alconox and water solution followed by clean 
potable water. 

4.) Rinse all above equipment thoroughly with distilled water. 

5.) Water draining from decontamination procedures should be collected and stored in 55
gallon drums which will be transferred to above ground tanks located at the waste water 
treatment plant. 

6.) Let eqUipment air dry. 

LI[J~I GROUNDWATER 
, I[ lr-l 
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Regardless of sampling method. all disposable sampling equipment (e.g., latex gloves) will be collected in 

plastic garbage bags. Full bags will be placed in a designated storage area. 

1.4 Metal Detector Survey 

A metal detector survey will be conducted around the former drum location in the northwest corner of the 

site. The purpose of the survey is to determine the existence or not of other drums or metal objects in this 

area. 

Prior to conducting metal detector surveys, a planimetric survey will be conducted to establish a grid 

coordinate system at 100-foot intervals across the northwest corner of the site. The grid coordinate system 

will be sued to locate geophysical survey lines and measurement stations. 

The Electromagnetic Induction (EM) survey will be performed using a Geonics EM31 terrain conductivity 

meter equipped with an EM31 DL data logger or equivalent device. The EM survey will be completed along 

survey lines spaced every 20 feet. Prior to taking any readings the area will be Visually inspected and any 

surface metal will be removed from the target area. Readings will be taken every 20 feet along each survey 

line. Field calibration checks of the EM instrument's sensitivity will be performed prior to the start of the 

survey in an area considered to represent background readings. 

Both the quadrature component and in-phase component of the electromagnetic field will be recorded by 

the data logger at each station. The quadrature component of the electromagnetic field is linearly 

proportional to the apparent ground conductivity and will be used to delineate areas of past metallic waste 

disposal, if any. The in-phase component of the electromagnetic field is sensitive to electrically conductive 

materials, such as metals, and will be used to delineate areas of buried metals. All work will be performed 

in accordance with the manufacturer's operation manual for the EM31. 

The quadrature and in-phase readings will be downloaded daily from the digital data logger to a laptop 

computer for further processing and contouring. Contour maps of both the quadrature and in-phase 

component readings will be prepared for the northwest corner of the site. 

The potential exists that the high voltage ULCO power lines will adversely effect the EM31. If this occurs 

alternative metal detector survey equipment will be evaluated. 

. i! l~i ... ! ~li·lIGROUNDWATER 
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1.5 Visual Inspection of Main Plant Structure, Two Storage Sheds and 
Waste Water Treatment Plant 

Prior to the initiation of on-site sampling, a thorough visual inspection of the main plant structure, two 

storage sheds and waste water treatment plant will be performed. The intention of this inspection is to: 

verify and document the presence or non-presence of residual contamination in the bUildings; and to verify 

that pathways from spillage of contaminants in the interior of the buildings to soils beneath the buildings do 

not exist. 

1.5.1 Visual Inspection of Structures 

Work steps to be followed while performing this task include: 

1.)	 Develop a base map based on existing site plans for plotting information gathered during 
visual inspection of building. 

2.)	 Develop audit checklist for use. 

3.)	 Inspect existing reports and file information regarding historical use of structures. 

4.)	 Visually inspect each room within each structure for industrial process discharges. 
Discharge lines and pipes for leaks or spills, and inspect condition of floors for cracks, 
holes, drains or stains. 

Note any abnormalities or non-conformities. 

1.6 References 

Keely, J.F. and K Boateng, 1987. Monitoring well installation, purging and sampling techniques - Port 1: 
Conceptualizations. Groundwater, v. 25. no. 3, pp. 300-131. 
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TABLE 1-2
 
SAMPLING CONTAINERS, PRESERVATION AND HOLDING TIMES
 

Phase 1 RI
 
Peerless Photo ProdJcts. Inc. Site
 

Shor~. lIew forte
 
Site ID , 1-52-031
 

PARNETER MATRIX COIITAIIiER (4) PRESERVATI(JI HOLDING TUE (1) 

TCL VoLatiLes Aqueous 40 mL. VOA 
ViaL w/TFE
Lined septum 

4°C 7 days 

cap 

40 mL. VOA 
ViaL w/TFE 
Lined septum 
cap 

AnDer gLass 
w/TFE Lined 
cap (1 Liter) 

GLass wide-
mouth w/TFE 
Lined septum 
cap/4 oz. 

AnDer gLass 
w/TFE Lined 
cap (1 Liter) 

GLass wiele
mouth w/TFE 
Lined septum 
cap/4 oz. 

PoLyethyLene 
1 qt. 

4°C 

4°C 

4°C 

None 

None 

HN03 to 
ph < 2.0 (3) 

7 days 

5 days untiL 
extraction 
40 days from 
extraction untiL 
anaLysis 

5 days untiL 
extraction 
40 days from 
extraction untiL 
anaLysis 

5 days untiL 
extraction 
40 days from 
extraction untiL 
anaLysis 

5 days untiL 
extraction 
40 days from 
extraction until 
anaLysis 

Hg: 26 days 
ALL other 
metaLs: 6 months 

TCL VoLat iLes SoiLs 

TCL Semi-VoLatiLes Aqueous 

TCL Semi-VoLatiLes SoiLs 

TCL Pest/PCBs Aqueous 

TCL Pest/PCBs SoiLs 

TAL MetaLs (totaL) Aqueous 

TAL MetaLs Soil PoLyethyLene
1 qt. or 4 oz. 
gLass wide-
mouth w/TFE 
Lined septum 

4°C 

None 

None 

None 

None 

NaOH to pH > 12.0 
(3) 

Hg: 26 days 
AL L other 
metaLs: 6 months 

Performed 
on-site 

Performed 
on-site 

Performed 
on-site 

Performed 
on-site 

12 days 

~ 

pH Aqueous None 

None 

None 

None 

1 Liter wide-
mouth 
poLyethyLene 

specific Conductance Aqueous 

DissoLved Oxygen Aqueous 

Eh Aqueous 

Cyanide Aqueous 
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1.~<.. J TECHNOLOGY 



Section: 1.0 
FSAP 
Date: September 30. 1993 
Page: 25 of 26 

TABLE 1-2 (continued) 

PARAMETER MATRIX IDITAINER (4) PRESERVATION IIOl.DING TIME (1) 

TClP Semi-volatiles Soil Glass wide-mouth 
w/TFE line 
SeptlD
Cap/S oz. 

4°C 14 days until TClP 
Extraction; for 
Complete analysis, 
7 
days until 
extraction, 
40 days from 
extraction until 
analysis. 

(1)	 Verified Time of Sample Receipt (VTSR - time from lab sample receipt until sample analysis) will be 
used 
to audit results. 

(2)	 Percent solids will be performed using a soil sample aliquot already 
submitted for analysis. 

(3)	 Nitric acid and SodilD Hydroxide will be procured from a chemical supplier, trace grade. 
(4)	 I-Chem 300 series or equivalent grade sample containers will be used to procure samples. 

TCL = Full Superfund Target Compound list 
TAL =Target Analyte list 
TCLP =Toxicity Characteristic leaching Procedures 
Pest/PCBs = Pesticides and Polychlorinated Biphenyl 

ilcJ~~ J!~: GROUNDWATER 
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TABLE 1-3 

NUMBER OF SAMPLES TO BE COLLECTED FOR EACH SAMPLING
 
MEDIA AND ANALYSES TO BE PERFORMED
 

PHASE 1 RI PEERLESS PHOTO PRODUCTS, INC. SITE
 
SHOREHAM, NEW YORK
 

SITE 1.0. # 1-52-031
 

OA/OC 
Required 

Type Source Monitoring 
Well or 5011 
Boring No. 

No, of 
Matrix 

Samples 
(Minimum) 

No. of 
Wells or 
Borings 

(Minimum) 

Matrix (Blind)' 
Replicate 

Field' 
(Minimum) 

Rinse' 
(Minimum) 

Trip' 
(Minimum) 

MS/ 
MSD' 

Analysis 

Groundwater Monitoring 
Wells 

MW's 1, 2, 
3, 2A, 4, 5, 

6, 9,10 

9 9 Aqueous 1 1 1 1 1 Full Superfund TCl+30/TAl Metals 

Hand Auger Predetermined 
locations 

SB-21 1 1 5011 1 1 1 NA 1 Full Superfund TCl+30/TAl Metals 

5011 Boring Predetermined 
locations 

SB's 5, 6, 
14,15,16 

9 5 5011 1 4 1 NA 1 Full Superfund TCl+30/TAl Metals on 
all samples; TCLP analysis of select 
anaytes detected at ) 20 times their 
respective class GA groundwater 
standards In one worst case sample 
per boring 

5011 Boring Predetermined 
locations 

SB's 8, 9 34 2 5011 2 4 1 NA 2 Full Superfund TCl+30/TAl Metals on 
all samples 

5011 Boring Predetermined 
locations 

SB's 1, 2, 3, 
4,20 

27 5 5011 2 4 1 NA 2 Full Superfund TCl+30/TAl Metals and 
TClP analysis of select analytes 
detected at ) 20 times their respective 
class GA groundwater standards In one 
worst case sample per boring; TAL 
Metals only for all other samples 

5011 Boring Predetermined 
locations 

SB's 7,10, 
11,12,13 

35 5 5011 2 4 1 NA 2 TAL Metals for all samples. 
Additionally, Full Superfund TCl + 30 for 
the 0 - 0.25 foot Interval and the worst 
case sample per boring; TClP analysis 
of select TAL Metals for three worst 
case samples of the 35 collected 

Soil Boring Former UST 
locations 

USTB'S 17, 
18, 19 

6 3 5011 1 2 1 NA 1 TCl Semi-Volatiles and TCl Volatiles 

, 1 per 20 samples/matrix 
NA • Not Applicable 

, 1 per day , 1 per week/sampling equipment used • 1 per 20 samples/day • 1 per 20 samples/matrix 
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2.0 SAMPLE CUSTODY 

A sample is the physical evidence collected from a site or the environment. An important part of the 

Phase 1 AI is the control and tracking of the evidence collected. 

The primary objectives of sample custody procedures are to create accurately written records that can 

be used to trace the possession and handling of all samples from the moment of their collection, 

through analysis, until their final disposition. Sample custody for samples collected during this Phase 1 

AI will be maintained by the Site Manager or other field personnel collecting the samples. The field 

personnel are responsible for documenting each sample transfer and maintaining custody of all samples 

until they are shipped to the laboratory. 

2.1 Field Custody Procedures 

All necessary sample bottles will be shipped by the laboratory. The chain-of-custody will begin with the 

laboratory relinquishing sampling bottles to the Site Manager. Sample bottles needed for a specific 

sampling task will then be relinquished by the Site Manager to the sampling team after the Site Manager 

has checked the integrity of the bottles and assured that the proper bottles have been assigned to the 

task to be conducted. 

Immediately after sample collection, each sample bottle will be sealed with an individual custody seal. 

The samples will then be placed into an insulated cooler for shipment to the laboratory. Field chain-of

custody records (Figure 2-2) completed at the time of sample collection will accompany the sample 

cooler placed inside the cooler in a Zip-lock bag. The cooler is then sealed for shipment to the 

laboratory. The samples will be properly relinquished on the field chain-of-custody record by the 

sampling team. Each cooler will contain sufficient ice and/or ice packs to insure proper temperature is 

maintained, and will be packed in a manner to prevent damage to sample containers. The Site Manager 

will initial and place a custody seal (Figure 2-3) on each sample cooler. All coolers will be relinquished 

to an overnight courier. 

qD~i GROUNDWATER 
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2.1.1	 Sample Identification 

Each separate sample will be identified using the sample label shown in Figure 2-1. The sampler will 

complete all information, using a black waterproof pen, as follows: 

A.	 The sample 10 number will be the number assigned to the particular sampling 
station, including the depth of sampling, if relevant. 

.. 
Example:	 Well/Boring 1.0.: B-14 

Matrix: Soil 
Depth: 5' - 10' 

B.	 The job number will be the number assigned to the particular site. 

Example: 01113-5396 

C.	 The analysis required will be indicated for each sample. 

Example: TAL Metals 

D.	 Date taken will be the date the sample was collected, using the format:
 
MM-DD-VY.
 

Example: 08-15-86 

E.	 Time will be the time the sample was collected, using military time. 

Example: 1430 

F.	 The sampler's name will be printed in the ·Sampled By" section. 

G.	 Other information relevant to the sample. 

Example: Field Blank 

An example sample label is presented below: 

JOB NO.: 01113-5396
 
CLIENT: Agfa
 
SAMPLE 1.0.: B-14
 
MATRIX: Soil
 
SAMPLING DEPTH: 5' - 17'
 
DATE TAKEN: 08-15-86
 
TIME TAKEN: 14:30
 
SAMPLER: Tim Douthit
 
OTHER:
 

Prior to going to the field, this sample identification procedure will be further refined (if necessary), so 
that a sample is accurately and easily identified. 

-ii-I~I: 
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This sample label contains the authoritative information for the sample. Inconsistencies with other 

documents will be settled in favor of the vial or container label unless otherwise corrected in writing from 

the field personnel collecting samples. 

All samples analyzed by the laboratory are to be considered to be of an evidentiary nature. The 

possession of samples must be traceable from the time samples are collected in the field until the 

analysis is completed and the data are entered as evidence. The tracing of the samples is 

accomplished by "chain-of-custody" procedures as follows: 

1.)	 A chain-of-custody record (Figure 2-2) will be completed for each set of
 
samples.
 

2.)	 Samples will not leave custody of the field investigator until relinquished to 
another party. 

Custody is defined as: 

1.)	 In the actual physical possession of field personnel. 

2.)	 In the field personnel's view after being in physical possession. 

3.)	 In a locked area after being in physical possession. 

4.)	 In a designated, locked storage area. 

2.2 Laboratory Chain-of-Custody 

Upon arrival at the laboratory, the Sample Custodian at the lab must maintain possession of the 

chain-of-custody samples and all records documenting that possession. Upon receipt of samples, the 

sample custodian removes the chain-of-custody from the sealed cooler and must sign the shipping 

report accompanying each sample and records the date and time. Samples received are verified to 

match those listed on the chain-of-custody, and the custody seals inspected. A copy of this record 

becomes part of the report file. The custodian must sign the Chain-of-Custody "Received By" laboratory 

space. The samples are then secured under lock and key in refrigerated storage. 

[lD~j!
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After each extraction or analysis of a sample fraction, the custody record must be signed by the 

analyst, indicating the date and time of completion, which samples were used, and to which location 

they were returned. 

By signing the custody record, the individual affirms that he or she was completely responsible for the 

sample fraction during the period of time it was not in the secure storage. 

2.3 Laboratory Sample Tracking and Management 

The laboratory will maintain sample information records in a UMS (Laboratory Information Management 

System) computer system. The sample receipt and data entry activity (called "login") is reflected in a 

daily report, which is immed.iately entered into the master logbook. This chronological file contains all 

samples. 

Each laboratory manager gets a report of pertinent analyses not yet completed including the daily 

update from the login activity. The tracking continues until the L1MS registers the completion of the 

report and invoice mailing. 
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Date: 

Job ID: 

Time: 

ID #: 
Sample: 

Preservatives Added: 

Type of Analysis: Sample Type: 

FIGURE 2-1 
EXAMPLE SAMPLE LABEL 
PEERLESS PHOTO PRODUCTS, INC. SITE 
SHOREHAM, N.Y. 
SITE ID# 1-52-031 
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Ii Hayward. CA. g4lW~ CUSTODY SEAL 
M 

New CaaUe. DE. J5r720 
(BOO) 443-IMgC DATE----------------------l(BOO) ~~3-3lNlg- Specialty Cleaned ContaJners SIGNATU RE --------------------1 

FIGURE 7-3 
EXAMPLE CUSTODY SEAL 
PEERLESS PHOTO PRODUCTS, INC. SITE 
SHOREHAM, N.Y. 
SITE ID# 1-52-031 DD~GROUNDwATER 
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3.0 CALIBRATION PROCEDURES AND FREQUENCY 

3.1 Laboratory Calibration 

The analytical laboratory will analyze water, soil, wipe, and air samples for the project compound list by 

gas chromatography and mass spectroscopy, inductively coupled plasma (ICP), and furnace and flame 

atomic absorption (AA). The confirmation calibration frequency required by these methods is dependent 

on the outcome of daily calibration checks made with ac standards. Reference materials must be a 

minimum of 97% pure and can be obtained from companies such as Supelco Inc., (Supelco Park, 

Bellefonte, PA 16823), Inorganic Ventures, or Chem Service Inc. Spiked reference samples (spiked into 

reagent water) are introduced into the analytical system to determine recovery and to further validate 

calibration at a frequency dependent on the matrix spike performance. 

3.2 Field Calibration 

In addition to the laboratory analysis conducted during the course of this investigation, field 

measurements will be taken utilizing an FlO or Photo Ionization Detector (PID) during soil boring, and air 

sampling. Specific conductance, pH, turbidity, dust level, water table elevations, and temperature will be 

measured in water samples and/or monitoring wells. 

Field calibration procedures will, at a minimum, include the following: 

All instruments will be calibrated as specified and documented as follows: 

a.	 Each instrument/meter shall have a dedicated log book to record all calibrations, 
maintenance/repair work, and usage, in a standard format including the information 
below. 

b.	 Entries to the instrument log books shall be made at least daily whenever the instrument 
is in use. 

c.	 Calibration records shall include:
 
- calibrator's name
 
- standards used and source
 
- date/time of calibration
 
- corrective actions taken
 
- instrument name/model
 
- temperature/barometric pressure/humidity conditions (if known)
 

f ]1- "I~~ll 
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d.	 All standards used shall be checked monthly to determine stability and operating 
condition, and a record kept of these inspections. 

e.	 All personnel performing instrument calibrations shall be trained in its operational 
calibrating procedures. 

3.2.1 pH Meters 

pH meters will be calibrated according to the manufacturer's instructions and two standard buffer 

solutions (4, 6, 7, or 10) obtained from chemical supply houses. The pH values of these buffers will be 

compensated slightly by temperature according to the values supplied on the manufacturer's bottle 

label. The temperature (measured as below) at which the sample pH was measured will then be used to 

compensate for the temperature' on the meter. 

3.2.2 Thermometers 

Temperature measurement will be performed using field thermometers calibrated at 10°C and 45 °C to 

an NBS certified thermometer. This correction factor will be clearly marked on each thermometer, and 

the corrected data recorded as the raw measurement in °C. This level of accuracy is sufficient for the 

temperature measurements required. 

3.2.3 Conductivity Meters 

Specific conductance meters will be calibrated using a 1413.0 pmho (0.01 N KCI) solution prepared by a 

qualified laboratory according to Standard Methods for the Analysis of Water and Wastewater, 16th 

Edition, 1985-Method 205, 3b, page 79. 

The conductivity probe cell constant will be calculated according to the formula: 

C = (0.001413) (RKCJ (1 + 0.02 (T -25° C )) 

Where: C = probe cell constant (unitless)
 
(RKCJ = measured resistance (ohms) of standard
 

T = Temperature (0C)
 

Using the cell constant calculated above and the following formula, field specific conductance 

measurements will be corrected to 25°C. 
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K =	 1000000 (C) 
Rm «1 + 0.02 (T - 25)) 

Where K = specific conductance at 250C (p m hos/cm) 

C = Calculated cell constant 

Rm = filed specific conductance (pmhos/cm) 

T = temperature \C) of sample at which conductance was measured 

3.2.4 Flame Ionization Detector (FlO) 

Startup Procedure 

a.	 Connect the Probe/Readout Assembly to the Sidepack Assembly by attaching the 
sample line and electronic jack to the Sidepack. 

b.	 Select the desired sample probe (close area sampler or telescoping probe) and connect 
the probe handle. Before tightening the knurled nut, check that the probe accessory is 
firmly seated against the flat seals in the probe handle and in the tip of the telescoping 
probe. 

c.	 Move the Instr/Batt Switch to the test position. The meter needle should move to a 
point beyond the white line, indicating that the integral battery has more than 4 hours of 
operating life before recharging is necessary. 

d.	 Move the Instr/Batt switch to the "ON" position and allow a 5 minute warm-up. 

e.	 Turn the Pump Switch on. 

f.	 Use the Calibrate Adjust knob to set the meter needle to the level desired for activating 
the audible alarm. If this alarm level is other than zero, the Calibrate Switch must be set 
to the appropriate range. 

g.	 Turn the volume knob fUlly clockwise. 

h.	 Using the Alarm Level Adjust knob, turn the knob until the audible alarm is activated. 

i.	 Move the Calibrate Switch to X1 and adjust the meter reading to zero using the Calibrate 
Adjust (Zero knob). 

j.	 Open the Hydrogen Tank Valve 1 or 2 turns and observe the reading on the Hydrogen 
Tank Pressure Indicator 

'~:l-~~jll GROUNDWATER 
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k.	 Open the Hydrogen Supply Valve 1 or 2 turns and observe the reading on the. Hydrogen 
Supply Pressure Indicator. The reading should be between 8 and 12 psi. 

I.	 After approximately one minute. depress the Igniter Button until the hydrogen flame 
lights. The meter needle will travel upscale and begin to read "Total Organic Vapors·. 
Caution: do not depress igniter for more than six: seconds. If flame does not ignite. wait 
one minute and try again. 

m.	 The instrument is ready for use. NOTE: If the ambient background organic vapors are 
"zeroed out" using the Calibrate Adjust knob, the meter needle may move oft-scale in the 
negative direction when the FlO is moved to a location with lower background. If the 
FlO is to be used in the 0 to 10 ppm range, it should be "zeroed" in an area with very 
low background. A charcoal filter (Part No. 51--95-1) can be used to generate the clean 
background sample. 

Operating Procedures 

The following procedure describes operation of the FlO in the "Survey Mode" to detect total organic 

vapors. 

a.	 Set the CALIBRATE Switch to the desired range. Survey the areas of interest while 
observing the meter and/or listening for the audible alarm indication. For ease of 
operation, carry the Side Pack Assembly positioned on the side opposite the hand 
which holds the Probe/Readout Assembly. For broad surveys outdoors, the pickup 
fixture should be positioned several feet above ground level. When making quantitative 
readings or pinpointing, the pickup fixture should be positioned at the point of interest. 

b.	 When organic vapors are detected, the meter pointer will move upscale and the audible 
alarm will sound when the setpoint is exceeded. The frequency of the alarm will 
increase as the detection level increases. 

When a PIO is used, the PIO will be calibrated using a benzene standard. 

3.2.5 Turbidity Meter 

3.2.5.1	 General Operation 

The EPA recommends that cuvette used for instrument calibration or sample measurement be matched 

or indexed. For accurate measurements in the low range rotate the cuvettes in the well to obtain the 

minimum reading. Mark the cuvette and the instrument so the orientation of the cuvette will be identical 

each time it is placed in the instrument. 
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1.)	 To operate the Turbidity meter, switch to the "20" range and place the Reference 
Standard (0.1 NTU) in the optical well. 

2.)	 With the light shield in place over the well, adjust the Reference Adjust knob to cause 
the meter to read the reference standard value on the scale. The unit is now ready for 
use in either range. 

3.)	 To make a measurement of a sample, clean one of the cuvettes and fill to within 
approximately 1/2" of top with the sample. Place the top on the cuvette and carefUlly 
clean the outside surface of the cuvetted with a lint free wiper such as Kimwipes. Place 
the sample in the well and place the light shield over the well. 

4.)	 If the instrument has been subjected to cold (below 10 degrees Celsius) and then 
bought indoors, it should be allowed to warm up before use, since condensation may 
form on the various lenses. This can be aided by leaving the case open and the 
instrument on for approximately one-half hour. 

3.2.5.2	 Calibration Procedures 

Standard Formazin Solutions 

Calibration of this instrument is based on Formazin, a material which can be made by synthesis and 

reproduced repeatedly within one percent. When properly mixed, it is uniform in the number, size and 

shape of its particles, thus making it an ideal turbidity standard. The unit of measure, and thus the 

calibration of this instrument is in Nephelometric Turbidity Units (NTU) based on Formazin. 

Calibration samples may be obtained by diluting Formazin stock suspension using "Turbidity-free" water. 

Formazin stock suspension may be prepared by the user (Reference AW.WA "Standard Methods", 14th 

Edition) or it may be purchased in kit form, HF scientific part number 50040. 

The following table gives the recommended dilutions of the stock suspension. Be sure to adequately 

mix the stock suspension prior to removing a portion for dilution. 

Pipettes Required Formazin Standard Pipette amount below in ml into 
in NTU's 200 ml flask and dilute to mark with 

"Turbidity-free water" 
9 ml and 1 mlln 1/100 198 9.9 ml of 4000 NTO stock suspension 
9 ml and 1 ml in 1/100 19.8 9.9 ml of 400 NTU Formazin dilution 
1 ml in 1/100 20 0.95 ml of 400 NTU Formazin dilution 

Note: 1.)	 When the prepared samples start to flocculate, they are unreliable and fresh ones must 
be made. This occurs more rapidly for the lower value diluted suspension. 
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2.)	 The value of ''turbidity-free" water is approximately 0.1 NTU. This value has been added 
to low value dilution, i.e., 2.0 NTU include 0.1 NTU for water. 

Electronic Calibration Using Freshly Prepared Formazin Solutions 

The DRT Turbidity meters have been carefully calibrated by the factory. However, should the electronic 

P.C. board, the photo detector, or the light source be replaced or if very carefully prepared Formazin 

suspensions indicate a need for recalibration, this may be easily accomplished in your facility. 

To carry out a complete calibration the following Formazin suspension values are required: 198 NYTU, 

19.8 NTU and 2.0 NTU. 

1.) Fill, cap and label a separate cuvette with a sample of each.
 

2.) AJways mix: the contents of each cuvette by inverting several times before placing in the
 
Optical Well for a reading. 

3.) Keep the outside surface of cuvettes clean. 

4.) When placing any standards in the well, always use the light shield to cover the well in 
order to keep out ambient light. 

To gain access to the trimpots, remove the accessories from the foam holder. Refer to Figure 8-1 for 

trimpot identification during the next few steps. 

1.) Center the reference adjust control on top of the instrument. 

2.) Insert the reference standard and turn the range control on the DRT-150 to the 20 range. Adjust 
the "Course Zero" trimpot (R2) until a reading of 0.10 NTU is obtained. 

3.) Replace the reference standard with the 19.8 Formazin standard and adjust the "20 Range 
Adjust" trimpot (R&) to obtain a reading of 19.8 NTU -± 0.1 NTU. 

4.) Replace the 19.8 NTU Formazin standard with the reference standard and adjust the reference 
adjust control to obtain a reading of 0.10 NTU. 

5.) Repeat steps 3 and 4 until no further adjustments are required. 

6.) Turn the range control on 15C to the 200 range. Insert the 198 NTU Formazin standard and 
adjust the "200 Range Adjust" trimpot to obtain a reading of 198 ± 1 NTU. 
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1.0 EMERGENCY RESPONSE 

1.1 Site Specifics 

In the event of an accident or emergency situation, immediate action must be taken by the first person 

to recognize the event. First aid eqUipment is located on site inside the Groundwater Technology, Inc. 

vehicle. Notify (I) the Site Safety Officer, and, (2) the Project Manager and Health and Safety Officer 

about the situation immediately after emergency procedures are implemented. 

GROUNDWATER TECHNOLOGY, INC. 

Title Name Telephone 

1. Regional Manager Frank Aceto 215-388-1466 

2. Health and Safety Officer Barry Bedaw 518-370-5631 

3. Project Manager Basilis Stephanatos 518-370-5631 

4. Site Manager Tim Douthit 516-472-4000 

5. Site Health &Safety Officer Tim Douthit 516-472-4000 

Client Name: Agfa Division of Miles Inc. 

1.1.1 Emergency/Medical Resources 

Local Police: Dial 911
 
Local Fire: Dial 911
 
Ambulance: Dial 911
 

Hospital: John T. Mather Memorial
 
Telephone: 516-473-1320
 
Address: North Country Road, Port Jefferson, New York
 

National Response Center: 1-800-424-8802
 
US.EPA (24 hour hotline): 1-800-424-9346
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1.1.2 One Call/Call Before You Dig 

Groundwater Technology, Inc. Project Management representatives are responsible for contacting 

appropriate agencies prior to conducting on-site activities when applicable. 

Gas Company: (516) 661-6000 
Telephone Company: (516) 661-6000 
Electric Company: (516) 661-6000 
Water: (516)744-6444 

1.2 Contingency/Evacuation Plan 

It is possible that a site emergency could necessitate evacuating all personnel from the site. If such a 

situation develops, appropriate signals will be given for site evacuation. Personnel shall evacuate the 

site in a calm and controlled fashion and regroup a predetermined location. The route of evacuation will 

be dependent on wind direction, severity and type of incident, etc. 

The site must not be re-entered until back-up help, monitoring equipment and/or personal protective 

equipment is on hand. 

1.3 Usual Procedures for Injury 

I.	 Telephone for ambulance/medical assistance if necessary. Whenever possible, notify the 
receiving hospital of the nature of physical injury or chemical overexposure. If no phone is 
available, transport the person to the nearest hospital. Refer to Appendix M for map to Hospital. 

2.	 Send/take this HASP with the attached MSDS's to medical facility with injured person. 

3.	 If the injUry is minor, proceed to administer first aid. 

4.	 Notify the Site Health &Safety Officer, Project Manager, and the Health and Safety Officer of all 
accidents, incidents and near miss situations. 

5.	 Complete Accident/Incident/Near Miss Form found in Appendix F. 

1.4 Emergency Treatment 

When transporting an injured person to a hospital, bring this site HASP to assist medical personnel with 
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diagnosis and treatment. In all cases of chemical overexposure, follow standard procedures as outlined 

below for poison management, first aid, and. if applicable, cardiopulmonary resuscitation. Four different 

routes of exposure and their respective first aid/poison management procedures are outlined below: 

1.4.1 Ingestion
 

DO NOT INDUCE VOMITING. Transport person to nearest hospital immediately.
 

1.4.2 Inhalation/Confined Space:
 

DO NOT ENTER A CONFINED SPACE TO RESCUE SOMEONE WHO HAS BEEN OVER COME UNLESS
 

PROPERLY EQUIPPED AND A STANDBY PERSON IS PRESENT. 

1.4.3 Inhalation/Other 

Move the person from the contaminated environment. Initiate CPR if necessary. Call or have someone 

call for medical assistance. Refer to MSDS for additional specific information. If necessary, transport 

the victim to the nearest hospital as soon as possible. 

1.4.4 Skin Contact/Non-Caustic Contaminant (Petroleum, Gasoline, etc)
 

Wash off skin with a large amount of water immediately. Remove any affected clothing and rewash skin
 

using soap, if available. Transport person to a medical facility if necessary.
 

1.4.5 Skin Contact/Corrosive Contaminant (Acids, Hydrogen Peroxide)
 

Wash off skin with a large amount of water immediately. Remove any affected clothing and rewash skin
 

with water. Transport person to a medical facility if necessary. 

1.4.6 Eyes
 

Hold eyelids open and rinse the eyes immediately with large amounts of water for 15 minutes. If
 

possible, have the person remove his/her contact lenses (if worn). Never permit the eyes to be rubbed.
 

Transport person to a medical facility as soon as possible.
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2.0 INFORMATIONAL SUMMARY 

2.1 Health and Safety Summary 

Chemicals of Concern: Cadmium, Phenols, Lead, Silver, and UST-associated chemicals (additional 

chemicals associated with this site are listed in Appendix E). 

Hazard Determination: Serious Moderate X Low

Modified Level D is the minimum acceptable level of protection for this site. 

TABLE I
 

ACTION LEVELS
 

Action levels have been developed by Groundwater Technology, Inc. health and safety professionals: 

Action levels are those concentrations at which an upgrade in personal protective equipment (PPE) is 

required. Organic vapor concentrations are to be monitored in the field by the use of an OVA meter 

with readings being taken in the breathing zone occupied by Groundwater Technology, Inc. field 

personnel to determine whether an action level has been exceeded. 

NOTE: Log all monitoring results on the Vapor Monitoring Sheet in Appendix G. 

Groundwater Technology, Inc. ACTION LEVEL = 5 PPM 

LEVEL OF PPE 

Action Level for Upgrading Personal Protection: Upgrade from Level 0 to Level C at 5 ppm measured 

within the breathing zone. This should be determined by a photoionization detector (PID) with a 11.7 

lamp or a flame ionization detector (FlO). Respirator cartridges will be changed once per day at a 

minimum. This can be accomplished at the end of the work day during respirator decontamination. If 

odor breakthrough is detected while wearing the respirator or if breathing becomes difficult, change 

cartridges immediately. 
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Air Monitoring 
Instrument LEVEL D LEVEL C LEVEL B 

PID/FID <5 ppm 5 - 750 ppm > 750 ppm 

O2 19.5 - 22% 19.5 - 22% < 19.5% 

Particulate Air Monitor 0.0 - 5.0 pg/m3 5.1 - 15.0 pg/m3 > 15.0 pg/m3 

NOTE: Withdraw from site and contact the project manager if: 

LEL> 10%, and/or O2 > 22% 

Note: Prior to work, the ambient volatile organic compound and particulate levels must be 
established. The stated action levels are intended to be added to the ambient background levels. 
If, during routine air monitoring, the FlO is spiking on a routine basis, contact the District Health 
and Safety Specialist immediately. 

TABLE II
 

HAZARD SUMMARY
 

Soil Boring/Drilling & 
Soil Grading 

Modified Level D PID or FID/02-LEL, 
Miniram 

Start-up of work, then 
30 min to 
continuously. 

Well Installation Modified Level D PID or FID/02-LEL Start-up of work, then 
30 min to 
continuously. 

Well Survey, Gauging Modified Level D PID or FID/02-LEL Start-up of work at 
each well location. 

Well Development Modified Level D PID or FID/02-LEL Start-up of work at 
each well location. 

Groundwater and Soil 
Sampling 

Modified Level D PID or FID/02-LEL Start-up of work at 
each well location. 

Note: ·start up of work at each well location· means to monitor the air quality at each well on the site a 
few minutes after the well cover (or manhole or vault cover) has been opened. The breathing zone is 
the area inside a 1 foot radius around the head. 

~ 'I I~ 
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2.2 Other Site Specific Considerations 

The following are site specific safety concerns that have been identified at the Agfa site. At a minimum, 

the following items will be reviewed during the tailgate safety meeting held each day, before site 

activities. 

•	 When conducting drilling operations, engineering controls utilizing water and a fine spray nozzle
 

must be used to minimize dusting conditions.
 

•	 Exposure to irritant and toxic plants such as poison ivy may cause allergic reactions to personnel. 

Native wildlife such as rodents, raccoons, and ticks present the possibility of insect bites and 

associated diseases such as Lyme diseases. When working in the exterior portions of the facility, 

long sleeve shirts shall be worn with sleeves down. Also, pant legs shall be tugged into work boots 

to protect the legs and ankles. 

•	 Avoid wildlife! In case of animal bite, perform first aid. Note the behavior of the animal if
 

possible. Report to the hospital for rabies shots. Perform a tick check after leaving the site each
 

day.
 

•	 Use the proper eqUipment and lifting techniques when lifting objects. At a minimum, a pry bar
 

should be used. The 70 pound lifting rule shall be enforced.
 

•	 i\l1 off-site work zones will be clearly marked and roped off to ensure that the public is kept at a
 

safe distance from the drilling activities that could cause physical injury or that potentially could
 

release contaminants into the air.
 

•	 Prior to the commencement of work activities, notification to local police, fire and potential rescue
 

personnel will be made advising them of the drilling activities that will take place.
 

2.2.1 Standing Orders For Exclusion Zone 

•	 No smoking, eating or drinking in the Exclusion Zone. 
•	 No horse play. 
•	 No matches or lighters in the Exclusion Zone. 
•	 Wear appropriate level of protection as defined in the Site Safety Plan. 
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2.2.2 Job Safety Analysis 

A Job Safety Analysis (JSA) has been prepared for the following site activities: 

• Remediation Project Preparation 
• Air Sampling/Monitoring 
• Soil Boring 
• Groundwater Sampling 

The JSA's are enclosed in Appendix N. This information is a valuable tool for the Tool Box Safety 
meetings. 

2.2.3 Community Air Monitoring Plan 

The Community Air Monitoring Plan has been designed to protect the health and safety of surrounding 

community during any remedial investigation field activities associated with the site. The plan is 

enclosed in Appendix I. 
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3.0 INTRODUCTION 

3.1 Background 

Groundwater Technology, Inc. has been retained to perform environmental services at the location 

indicated on the cover page of this document. This HASP is prepared in accordance with OSHA 29 

CFR 1910.120. 

3.2 Purpose 

The purpose of the HASP is to provide Groundwater Technology field personnel, subcontractors 

and other visitors with an understanding of the potential chemical and physical hazards that exist 

or may arise while the tasks of this project are being performed. 

This HASP describes the procedures to be followed in order to reduce employee exposure to 

potential health hazards which may be present at the project site. The emergency response 

procedures necessary to respond to such hazards are also described within this HASP. 

3.3 Objective 

The primary objective is to ensure the well-being of all field personnel and the community 

surrounding this site. In order to accomplish this, project staff and approved subcontractors shall 

acknowledge and adhere to the policies and procedures established herein. Accordingly, all 

personnel assigned to this project shall read this HASP and sign the Agreement and 

Acknowledgement Statement (Appendix A) to certify that they have read, understood and agreed 

to abide by its provisions. 

Groundwater Technology, Inc. personnel have the authority to stop work performed by our sub

contractors at this site if work is not performed in accordance with the requirements of this HASP. 

3.4 Amendments 

Any changes in the scope of work of this project and/or site conditions must be amended in writing 

on the HASP Amendment Sheet (Appendix B) and approved by Health and Safety Officer. 
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4.0 HAZARD EVALUATION 

4.1 Site Tasks 

The field tasks covered by this HASP may include soil boring samples, drilling, soil grading and 

excavation, subsurface entry, monitoring well installation, monitoring well maintenance, monitoring 

well survey, groundwater well gauging, monitoring well development, vapor screening, 

groundwater and soil sampling, and pump test. 

4.2 Job Task Hazards 

4.2.1 All Field Tasks 

The following hazards may be encountered. 

• Organic Vapors:
 
The inhalation of volatile organic vapors during all operations can pose a potential health
 
hazard. Hazard reduction procedures include monitoring the ambient air with a FlO and use
 
of Personal Protective Equipment. Workers should stand upwind of the source of
 
contamination whenever possible.
 

• Flammable Vapors:
 
Presence of flammable vapors can pose a potential fire hazard and health hazard. Hazard
 
reduction procedures include monitoring the ambient air with an 02/LEL meter. If the LEL
 
reading exceeds 10%, leave the site immediately and contact the fire department.
 

• Oxygen:
 
Atmospheres that contain a level of oxygen greater than 22% pose an extreme fire hazard
 
(the usual ambient oxygen lever is approximately 20.5%). This hazard can be compounded
 
by the fact that vapors associated with this site are hi9h!Y flammable. All personnel
 
encountering atmospheres that contain a level of. Oxygen greater than 22 % must evacuate
 
the site immediately and must notify the Fire Department. If Oxygen Level is less than
 
19.5%, do not enter the space.
 

• Vehicular traffic:
 
All employees will be required to wear a fluorescent safety vest at all times while on site. 
In addition, supplemental traffic safety equipment use can be exercised when warranted by 
specific task (ie., drilling or excavation). Supplemental equipment can be items such as 
cones, cone flags, barricades and/or caution tape. 
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4.2.2	 Well Installation; Well Development; Well Gauging; Well Bailing; Soil & Groundwater 
Sampling: 

Skin and eye contact with contaminated groundwater and/or soil may occur during these tasks. 

Nitrile gloves and approved safety glasses must be worn. When splash potential exists safety 

goggles must be worn for additional protection. 

4.2.3 Sample Preservation 

When hydrochloric acid is used, skin and eye contact can occur. This hazard can be reduced with 

the use of Nitrile gloves and the use of safety glasses, safety goggles should be worn additional if 

there is a potential splash hazard present. 

4.2.4 Cleaning Equipment 

Skin and eye contact with methanol, Alconox, or other cleaning substances can occur while 

cleaning equipment. This hazard can be reduced with use of nitrile gloves and the use of goggles 

or safety glasses. 

4.2.5 Confined Space Entry 

Excavation pits, storage tanks, subsurface vaults, basements and sheds are examples of confined 

spaces. Confined spaces can be identified as an area having anyone of the following 

characteristics: 

- limited access and egress 
- unfavorable for natural ventilation, and 
- not designed for continuous human occupancy. 

Organic and/or combustible vapors may be trapped resulting in lack of oxygen (anoxia) and/or 

overexposure to vapors. When site work takes place in a confined space, the air must be 

monitored for: 

a. oxygen level 
b. flammable vapors 
c. toxic vapors 

The following air monitoring procedures must be followed before entering a confined space. 

10 
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a.	 Oxvaen Level: Monitor for % Oxygen with a 02/LEL meter to ensure an oxygen level 
between 19.5 and 22%. Because of the high vapor density of the contaminants associated 
with this site there is a high probability that vapors in the enclosed spaces or vaults will 
replace any oxygen that is present, even if the space is open to the air. Therefore, oxygen 
level monitoring will be done at the top, middle and bottom of the enclosed space to 
determine of there is a minimum acceptable oxygen level of 19.5% prior to entry. The 
oxygen/LEL meter is factory set to sound an alarm at levels less than 19.5% oxygen. 

If oxygen is less than 19.5% or greater than 22%, do not enter the space. 

b.	 Explosive Vapors: Monitor for % of Lower Explosive Limit (LEl) with a 02/LEL meter to 
determine whether vapor concentrations within the confined space are within the flammable 
range. If LEL readings exceed 5% personnel should exercise extreme caution, use non
sparking tools and utilize ventilation engineering controls to reduce LEL levels. The 
oxygen/LEL meter is factory set to sound an alarm at levels greater than or equal to 20% 
LEL. However, Groundwater Technology, lnco's action level is 10%. If LEL readings exceed 
10%, personnel MUST leave the site immediately and contact the project manager. 

c.	 Toxic Vapors: Monitor for toxic vapors with an FID (e.g., Foxboro OVA) to determine 
whether toxic vapors within the confined space exceed the action levels. FlO readings will 
be taken at the top, middle and bottom of a vault, shed, or other confined space to determine 
vapor levels. 

d.	 Summary: Do not enter the confined space unless: 

•	 the oxygen concentration is between 19.5 and 22 % 
•	 the LEL is less than 10% 
•	 FlO readings are less than 750 ppm
 

A full face respirator must be worn if the readings exceed 5 ppm
 

ALL MONITORING EQUIPMENT MUST BE CALIBRATED AND MAINTAINED IN ACCORDANCE 
WITH MANUFACTURER'S RECOMMENDATIONS 

4.2.6 Occupational Noise 

Requirements set forth in the OSHA Hearing Conservation Regulation (OSHA 1910.95) shall be 

adhered to during work on-site. Hearing protection shall be provided to the employee where sound 

pressure levels exceed 85 dB. Hearing protection shall be worn where sound pressure levels in 

areas and/or on equipment exceeds 90 dB. Typical Groundwater Technology, Inc. drilling 

operations have been monitored with a sound level meter and indicate that hearing protection is 

required for all personnel while engaged in this action. 
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4.2.7	 Heat Stress 

Since climatic changes cannot be avoided, work schedules will be adjusted to provide time intervals 

for intake of juices, juice products and water in an area free from contamination and in quantity 

appropriate for fluid replacement. 

Heat stress may occur even in moderate temperature areas and may present any or all of the 

following: 

A.	 Heat Rash: result of continuous exposure to heat, humid air, and chafing clothes. Heat
 
rash is uncomfortable and decreases the ability to tolerate heat.
 

B.	 Heat Cramps: result of the inadequate replacement of body electrolytes lost through
 
perspiration. Signs include severe spasms and pain in the extremities and abdomen.
 

C.	 Heat Exhaustion: result of increase stress on the vital organs of the body in the effort to
 
meet the body's cooling demands. Signs include shallow breathing; pale, cool, moist
 
skin; profuse sweating; dizziness.
 

D.	 Heat Stroke: result of overworked cooling system. Heat stroke is the most serious form
 
of heat stress. Body surfaces must be cooled and medical help must be obtained
 
immediately to prevent severe injury and/or death. Signs include red, hot, dry skin;
 
absence of perspiration; nausea; dizziness and confusion; strong, rapid pulse; coma; and
 
death.
 

·HEAT STRESS PREVENTION· 

A.	 Replace body fluids (water and electrolytes) lost through perspiration. Solutions may
 
include a 0.1 % salt and water solution or commercial mixes such as Gatorade or
 
Squench. Employees must be encouraged to drink more than the amount required to
 
satisfy thirst.
 

B.	 Cooling devices to aid the natural body ventilation. Cooling occurs through evaporation
 
of perspiration and limited body contact with heat-absorbing protective clothing. Utilize
 
fans and air conditioners to assist in evaporation. Long, cotton underwear is suggested
 
to absorb perspiration and limit any contact with heat-absorbing protective clothing (i.e.,
 
coated tyvek suits).
 

C.	 Provide hose-down mobile shower facilities to cool protective clothing and reduce body
 
temperature.
 

D.	 Conduct non-emergency response activities in the early morning or evening during very
 
hot weather.
 

E.	 Provide shelter against heat and direct sunlight to protect personnel, take breaks in
 
shaded areas.
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F.	 Rotate workers utilizing protective clothing during hot weather. 

G.	 Establish a work regime that will provide adequate rest periods, with personnel working in 
shifts. 

• HEAT STRESS MONITORING • 

Heat stress may occur even in moderate temperatures and may present heat rash, heat cramps, 

heat exhaustion, and/or heat stroke. 

Monitoring procedures should be implemented to prevent heat stress arising from any of the 

following: environmental conditions, use of personal protective equipment, intensity of workload. 

Such procedures may include the following. 

For temperature above 70F, the following regime shall be followed for workers wearing permeable 

coveralls: 

Adjusted Normal Impermeable 

Temperature Ensemble Ensemble 

90 F or above After @ 45 min work After @ 15 min work 

87.5-90 F After @ 60 min work After @ 30 min work 

82.5-87.5 F After @ 90 min work After @ 60 min work 

77.5-82.5 F After @ 120 min work After @ 90 min work 

72.5-77.5 F After @ 150 min work After @ 120 min work 

Workers wearing semipermeable or impermeable encapsulating protective clothing should be 

monitored for heart rate and temperature when the temperature in the work area is above 70 

degrees Fahrenheit. To monitor the worker, measure: 

a.	 Heart rate. Count the radial pulse during a 30-second period as early as possible in the rest 
period. If the heart rate exceeds 110 beats per minute at the beginning of the rest period, 
shorten the next work cycle by one-third. 
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b.	 Oral temperature. Use a clinical thermometer or similar device to measure the oral 
temperature at the end of the work period (before drinking). If oral temperature exceeds 
99.6F shorten the next work cycle by one-third. 

Do not permit a worker to wear a semipermeable or impermeable garment if the core body 

temperature exceed 100.6F. 

Workers shall not be required to continue working if they feel any of the symptoms of heat stress. 

Rest periods should be a minimum of 15 minutes. Length Qf rest period should be extended as 

appropriate or as recommended by the Site Health & Safety Officer or alternate. 

4.2.8 Exposure: Cold Stress 

Work schedules will be adjusted to provide sufficient rest periods in a heated area for warming up 

during operations conducted in cold weather. Also thermal protective clothing such as wind and/or 

moisture resistant outerwear is recommended to be worn. 

If work is performed continuously in the cold at or below -JOC (20°F), including wind chill factor, 

heated warming shelters (tents, cabins, company vehicles, rest rooms, etc.) shall be made available 

nearby and the worker should be encouraged to use these shelters at regular intervals, the 

frequency depending on the severity of the environmental exposure. The onset of heavy shivering, 

frostQip, the feeling of excessive fatigue, drowsiness, irritability, or euphoria, are indications for 

immediate return to the shelter. When entering the heated shelter the outerlayer of clothing shall 

be removed and the remainder of the clothing loosened to permit sweat evaporation. A change of 

dry work clothing shall be provided as necessary to prevent workers from returning to their work 

with wet clothing. 

Dehydration, or the loss of body fluids, occurs in the cold environment and may increase the 

susceptibility of the worker to cold injury due to a significant change in blood flow to the 

extremities. Warm sweet drinks and soups should be provided at the work site to provide caloric 

intake and fluid volume. The intake of coffee should be limited because of a diuretic and 

circulatory effect. (Adapted from TLV's and Biological Exposure Indices 1988-1989; ACGIH). 
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Date: September 30, 1993 

5.0	 PERSONAL PROTECTIVE EQUIPMENT 

Modified Level D is the minimum acceptable level of PPE for this site. 

Modified Level D includes: 

•	 hard hat 
•	 safety glasses 
•	 steel toe and shank boots 
•	 fluorescent vest 
•	 nitrile "N-Dex'" inner gloves 
• coveralls/work uniform
 
• outer nitrile gloves
 
•	 latex outer boots - chemical resistant 
•	 splash goggles 
•	 polyethylene coated Tyvek suit 
•	 hearing protection (as appropriate) 

Level C includes: 

•	 buddy system required at all times 
•	 full face respirator with NIOSH approved OV/AG/HEPA combination cartridges (MSA GMC-H) 
•	 Saranex coated Tyvek suit 
•. inner nitrile "N-Dex'" gloves
 
• outer nitrile (NBR) gloves
 
• steel toe and shank boots
 
• outer boots - chemical resistant
 
•	 hard hat 
•	 hearing protection (as appropriate) 

NOTE:	 Respirator cartridges will be changed once per day at a minimum. This can be accomplished at 
the end of the work day during respirator decontamination. If odor breakthrough is detected 
while wearing the respirator or if breathing becomes difficult. change cartridges immediately. 

Level B includes: 

•	 Regional Health and Safety representatives must be on site upon start up of any project
 
requiring level B protection, this should be understood to include subcontractors conducting
 
level B activity.
 

•	 buddy system required at all times 
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• supplied air respirator or SCBA 
• Saranex coated Tyvek suit 
• inner nitrile "N-Dex" gloves
 
• outer nitrile (NBR) gloves
 
• steel toe and shank boots 
• chemical resistant boot covers 
• hard hat 
• hearing protection (as appropriate) 

Contact with contaminated surfaces, or surfaces suspected of being contaminated should be avoided. 

This includes walking through, kneeling on or placing equipment in puddles, mud, discolored surfaces, 

or on drums and other containers. Eating, smoking, drinking and/or the application of cosmetics in the 

immediate work area is prohibited. 

When utilizing protective garments such as Tyvek suit, gloves and booties, all seams between protective 

items will be sealed with duct tape. 
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6.0 DECONTAMINATION PROCEDURES 

All operations conducted at this site have the potential to contaminate monitoring equipment and 

personal protection equipment. To prevent the transfer of any contamination to vehicles, 

administrative areas and personnel, the following procedures must be followed. 

Whenever possible, monitoring equipment should be decontaminated with a solution of Alconox 

and thoroughly rinsed with water prior to leaving the site. This must be done outside a 5-foot 

radius of any work area. 

Personal Decontamination 

LEVEL D	 - segregated equipment drop 

- wash/rinse outer boot, then remove (as appropriate) 

- wash/rinse chemical resistant outer glove, then remove (as appropriate) 

- remove hard hat, goggles/safety glasses/faceshield 

- remove and throw out inner disposable gloves in designated receptacles (as 

appropriate) 

LEva c	 - segregated equipment drop 

- wash/rinse outer boots 

- wash/rinse chemical resistant outer gloves, then remove 

- remove chemical resistant suit (remove by rolling down the suit) 

- remove outer boots and place to dry 

- remove first pair(s) of disposable gloves 

- remove respirator/hard hat, dispose of cartridges and wash respirator 

- remove last pair of disposable gloves 

LEVEL B	 - segregated equipment drop 

- wash/rinse outer boots 

- wash/rinse chemical resistant outer gloves, then remove 

- cross hotline (into decon area) and change air tanks, then redress or 
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- cross hotline (into clean area) 

- remove boots and gloves 

- remove SCBA, if worn over chemical resistant suit 

- if SCBA is worn under the suit, remove the chemical resistant suit, then the SCBA 

- remove hard hat 

All water used in decontamination procedures should be stored in portable storage tanks, until 

sufficient amounts are stockpiled to facilitate disposal treatment. 

All decontamination solutions shall be disposed at the work station where it was generated. 

Disposable sampling and personal protective equipment will be placed in plastic bags and 

temporarily stored in designated drums. These drums shall be disposed of according to regulatory 

guidelines, if necessary. 

18 

,~ GROUNDWATER 

:~_ TECHNOLOGY 



HASP 
Date~ September 30, 1993 

7.0 HEALTH AND SAFETY REQUIREMENTS 

7.1 Medical Monitoring Program 

A baseline physical examination must be conducted on all employees before they are permitted to 

engage in sampling, cleanup and remedial action work. A complete medical survey should be 

completed on each employee upon start of employment. Yearly re-examinations should be 

performed to update information on employee health status. Additional re-evaluation will be 

considered in the event of a chemical over-exposure. These medical surveillance requirements shall 

comply with OSHA regulations as defined in 29 CFR 1910.120. 

7.2 Training 

All personnel working at this site should have received a minimum of 40 hours of initial hazardous 

waste activity instructio~, and a minimum of three days of field experience under the direct 

supervision of a trained, experienced person. Personnel assigned to the site will also receive 8 

hours refresher training per year. On-site managers and supervisors directly responsible for 

employees engaged in hazardous waste operations have received an additional 8 hours of 

supervisory training. These training requirements comply with the OSHA Hazardous Waste 

Oper~tions and Emergency Response regulation, 29 CFR 1910.120. 

7.3 Work Zone Areas 

Work and support areas shall be established based on ambient air data and proposed work sites. 

They shall be established in order to contain contamination within the smallest areas possible and 

shall ensure that each employee has the proper personal protective equipment for the area or zone 

in which work is to be performed. 
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7.4 First Aid Equipment 

Vehicles used for site work will be equipped with a first aid kit and safety equipment including: 

fluorescent vests,
 
cones (and flags as needed),
 
hazard tape (barricades as needed),
 
mounted fire extinguisher (10 pound AlBIC type),
 
working flashlight,
 
water, suitable for drinking,
 
portable eye wash,"·
 
first aid kit with appropriate bandage material,
 
full body harness with lifeline (for confined space entry)
 

7.5 Drilling Procedures 

A Digsafe authorization number must be obtained prior to drilling. 

During the drilling operation, two persons (one designated as "driller" and the other as "helper") 

must be present at all times. The helper (whether Groundwater Technology, Inc. personnel or 

subcontractors) must be instructed as to the location of the emergency shut-off switch. Every 

attempt must be made to keep unauthorized personnel from entering the work area. If this is not 

possible, the operation should be shut down until the area is cleared. The area where the operation 

is taking place shall be cordoned off with a barricade. The Site Health and Safety Officer has the 

authority and the responsibility to shut down the drilling operations whenever a hazardous situation 

is deemed present. 

The mast of the drilling rig must maintain a minimum clearance of 20 feet from any overhead 

electrical cables. All drilling operations will cease immediately during hazardous weather conditions 

such as high winds, heavy rain, lightening and heavy snow. 

7.6 Fire Prevention 

During equipment operation, periodic vapor concentration measurements should be taken with an 

explosimeter or combustimeter. If at any time the vapor concentrations exceed 20% of LEL, then 
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the Site Health & Safety Officer or designated field worker should immediately shut down all 

operations. 

Only approved safety cans will be used to transport and store flammable liquids. 

All gasoline and diesel-driven engines requiring refueling must be shut down and allowed to cool 

before filling. 

Smoking is not allowed during any operations within the work area in which petroleum products or 

solvents in free-floating, dissolved or vapor forms, or other flammable liquids may be present. 

No open flame or spark is allowed in any area containing petroleum products, or other flammable 

liquids. 
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8.0 PROJECT PERSONNEL 

Groundwater Technology, Inc. will oversee and act accordingly during all phases of the project. The 

following management structure will be instituted for the purpose of successfully and safely completing 

this project. 

8.1	 Project Manager 

The Project Manager will be responsible for implementing the project and obtaining any necessary 

personnel or resources for the completion of the project. Specific duties will include: 

•	 coordinating the activities of all subcontractors, to include informing them of the required
 
personal protective equipment and insuring their signature acknowledging this HASP (see
 
Appendix A),
 

•	 selecting a Site Health & Safety Officer and field personnel for the work to be undertaken on 
site, 

•	 ensuring that the tasks assigned are being completed as planned and on schedule, 

•	 providing authority and resources to ensure that the Site Health & Safety Officer is able to
 
implement and manage safety procedures,
 

•	 preparing reports and recommendations about the project to clients and affected Groundwater 
Technology, Inc. personnel, 

•	 ensuring that all persons allowed to enter the site (Le. USEPA, contractors, state officials, 
visitors) are made aware of the potential hazards associated with the substances known or 
suspected to be on site, and are knowledgeable as to the on-site copy of the specific HASP, 

•	 ensuring that the Site Health & Safety Officer is aware of all of the provisions of this HASP and is 
instructing all personnel on site about the safety practices and emergency procedures defined in 
the plan, and 

•	 ensuring that the Site Health & Safety Officer is making an effort to monitor site safety, and has 
designated a Field Team Leader to assist with the responsibility when necessary. 
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8.2	 Health and Safety Manager 

The Health and Safety Manager shall be responsible for the overall coordination and oversight of the site 

safety plan. Specific duties will include: 

•	 approving the selection of the types of personal protective equipment (PPE) to be used on site 
for specific tasks, 

•	 monitoring the compliance activities and the documentation processes undertaken by the Site
 
Health & Safety Officer
 

•	 evaluating weather and chemical hazard information and making recommendations to the 
Project Manager about any modifications to work plans or personal protection levels in order to 
maintain personnel safety, 

•	 coordinate upgrading or downgrading PPE with Site Health & Safety Officer, due to changes in 
exposure levels, monitoring results, weather, or other site conditions, 

•	 approving all field personnel working on site, taking into consideration their level of safety 
training, their physical capacity, and their eligibility to wear the protective equipment necessary 
for their assigned tasks (i.e. Respirator Fit Testing Results, etc.), and, 

•	 overseeing the air monitoring procedures as they are carried out by site personnel for
 
compliance with all company health and safety policies.
 

8.3	 Site Health & Safety Officer 

The Site Health & Safety Officer shall be responsible for the implementation of the HASP on site. 

Specific duties will include: 

•	 monitoring the compliance of field personnel for the routine and proper use of the PPE that has 
been designated for each task, 

•	 routinely inspecting PPE and clothing to ensure that it is in good condition and is being stored 
and maintained property, 

•	 stopping work on the site or changing work assignments or procedures if any operation
 
threatens the health and safety of workers or the public,
 

•	 monitoring personnel who enter and exit the site and all controlled access points, 

•	 reporting any signs of fatigue, work-related stress, or chemical exposures to the Project
 
Manager and/or Health and Safety Officer,
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•	 dismissing field personnel from the site if their actions or negligence endangers themselves, co
workers, or the public, and reporting the same to the Project Manager and/or Health and Safety 
Officer, 

•	 reporting any accidents or violations of the Site Safety Plan to the Project Manager and/or 
Health and Safety Officer, and documenting the same for the project in the project records, 

•	 knowing emergency procedures, evacuation routes and the telephone numbers of the
 
ambulance, local hospital, poison control center, fire and police departments,
 

•	 ensuring that all project-related personnel have signed the personnel agreement and
 
acknowledgments form contained in this HASP,
 

•	 coordinate upgrading and downgrading PPE with the Health and Safety Officer, as necessary, 
due to changes in exposure levels, monitoring results, weather, and other site conditions, and 

•	 perform air monitoring with approved instruments in accordance with requirements stated in this 
HASP (see monitoring procedures on page 20 for specific information). 

8.4 Other Field Personnel 

All field personnel shall be responsible for acting in compliance with all safety procedures outlined in the 

HASP. Any hazardous work situations or procedures should be reported to the Site Health & Safety 

Officer so that corrective steps can be taken. 

8.5	 Medical/Technical Advisors 

Katy Perkoski, R.N., C.O.H.N.
 
GROUNDWATER TECHNOLOGY, INC., Norwood, MA (800) 635-0053
 

Jack Geissert, C.I.H.
 
GROUNDWATER TECHNOLOGY, INC., Norwood, MA (800) 635-0053
 

David T. Crowley, C.S.P., C.E.T, C.H.M.M.
 
GROUNDWATER TECHNOLOGY, INC., Norwood, MA (617) 769-7602
 

The specific duties of the MedicaljTechnical Advisors include:
 

•	 providing technical input into the design of the HASP, 
•	 advising worker exposure potential along with appropriate hazard reduction methods. and 
•	 recommending a suitable medical monitoring program for the site workers. 
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Chemicals of Concern 

Aluminum 
Arsenic 
Barium 
Benzene 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Ethyl Benzene 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Nitrate 
Phenols 
Potassium 
Selenium 
Silver 
Toluene 
1,1,1-Trichloroethane 
Vanadium 
Vinyl Chloride 
Zinc 

HASP 
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Agreement and Acknowledgment Statement 



APPENDIX A-2: AGREEMENT AND ACKNOWLEDGEMENT SHEET
 

~	 Groundwater Technology personnel have the authority to stop field activities at this site If any 
activity Is not performed In accordance with the requirements of the Site Safety Plan. All 
Groundwater Technology project personnel, subcontractor personnel and visitors are required to 
sign the Agreement- and Acknowledgement Sheet prior to conducting field activities at this site. 

1. I have read and fully understand the SSP and my responsibilities. 
2. I agree to abide by the provisions of the SSP. 

Name Signature 

Company Date 

Name Signature 

Company Date 

Name Signature 

Company Date 

Name Signature 

Company Date 

Name Signature 

Company Date 

Name Signature 

Company Date 

Name Signature 

Company Date 

Name Signature 

Company Date 

Name Signature 

Company Date 



APPENDIX A-3: VISITOR/TRAINEE GUIDELINES
 

Groundwater Technology, Inc. is committed to providing a safe environment on all work sites for visitors, 
trainees, employees and/or passersby. In order to accomplish this, the following guidelines must be 
follOWed. 

1. VISITORS 

Any person not actively participating in the work at the site is regarded as a "visitor" and must follow 
Groundwater Technology's Visitor/trainee guidelines. Visitors must be accompanied by a representative 
while on site. 

Sites must be marked with signs, placards, and/or barricades to designate hazardous boundaries. 
Visitors will not be allowed on any site that is not adequately marked. 

2. TRAINEES 

Trainees are employees of Groundwater Technology who have not yet completed Groundwater 
Technology's required safety training program. New hires and in-house company transfers will be 
considered trainees until safety training requirements are met 

Trainees will be informed of restrictions by their supervisor and must abide by them before visiting active 
sites. 

Trainees will be permitted to visit Groundwater Technology sites as observers as long as the following 
conditions are met: 

•. Trainees are supervised at all times while observing on site. 
• Trainees do not perform work functions of any type while on site. 
• Trainees do not handle any equipment, tools and/or supplies while on site. 
• Trainees do not enter any hazardous or hot zone or confined space areas while on site. 

Supervisors will be responsible for informing trainees'of the above conditions and for ensuring that the 
conditions are met. Supervi~ors will also ensure that trainees will not be asked to violate the conditions 
listed above. 

A Trainee/Observer Agreement Form must be signed by both the trainee and the supervisor and placed 
on file In the Regional Human Resources department. 

Infractions of the above agreement will be viewed as extremely serious and will be SUbject to 
discipline up to and including termination for either the trainee and/or supervisor. 



TRAINEE/OBSERVER AGREEMENT FORM
 

Groundwater Technology is committed to providing.a.safe working environment for all employees. In 
addition, Groundwater Technology win comply with OSHA requirements for employee safety training 
prior to working on any hazardous site. 

The following section is to be filled out by trainee. 

Agreement between: 

and Groundwater Technology. 
Name (print/type) SS# 

Because we have your safety In mind, you will be considered a trainee until all training criteria are met. 
This means you must complete all training requirements prior to performing work activities on site. As a 
requirement of the training program, you will be asked to visit Groundwater Technology sites as an 
observer. You must be supervised on all of these site visits. 

As an on-site observer trainee, your signature below indicates your agreement to these restrictions. 

You may not: 

1. Perform work functions of any type. 
2. Handle any equipment/tools and/or supplies of any type. 
3. Enter any hazardous or hot zone areas. 

I agree to adhere to the above conditions In all instances while on site as a trainee/observer. 

Signature Date 

This section is to be filled out by supervisor. 

As supervisor to the above trainee, I agree to the above restrictions and agree not to request him/her to 
perform activities contrary to those restrictions. 

Signature Date 
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APPENDIX A-1: AMENDMENT SHEET
 

Project Name: 

Project Number: 

Project Manager: 

Location: 

Changes In field activities or hazards: 

Approved by:
 
RegIonal Health and Safety Representative Date
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APPENDIX B-1: MSDS DEFINITIONS
 

(TLV-TWA) 

(PEL)
 

(REL)
 

(IDLH)
 

(LEL) 

(UEL) 

Flash Point (F.P.) 

..."	 Vapor Pressure (V.P.) 

Odor Threshold 

Ionization Potential (I.P.) 

Threshold Limit Value - Time Weighted Average. The time-weighted average 
concentration for a normal a-hour work day and a 4O-hour work week, to which 
nearly all workers may be repeatedly exposed without adverse effect. 

Time-weighted average concentrations similar to (and in many cases derived from) 
the Threshold Limit Values. 

Recommended Exposure Limit as defined by NIOSH similar to the Threshold Limit 
Values. 

Immediately dangerous to life or health - Any atmospheric condition that poses an 
Immediate threat to life, or which Is likely to result In acute or Immediate severe 
health effects. Oxygen deficiency is IDLH. 

Lower Explosive Limit - The minimum concentratio,n of vapor in air below which 
propagation of a flame will not occur in the presence of an ignition source. 

Upper Explosive Limit - The maximum concentration of vapor in air above which 
propagation of a liame will not occur in the presence of an ignition source. 

The lowest temperature at which the vapor of a combustible liquid can be made to 
ignite momentarily in air. 

The pressure characteristic at any given temperature of a vapor in equilibrium with 
its liquid or solid form, often expressed In millimeters of mercury (mm Hg). 

A property displayed by a particular compound. Low detection indicates a 
physiological sensation due to molecular contact with the olfactory nervous system 
(based on 50% of the population). 

The amount of ionization characteristic a particular chemical compound displays. 
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Aluminum MetallPowder Description: The primary sources of aluminum are the ores cryolite and bauxite. Produced by . R 1 .' . NFPA 
electrolysis of bauxite in a bath of molten cryolite, or made synthetically from fluorspar. As pure metal or as alloys, . . . I 2 ~ 
aluminum is used for aircraft, building and construction materials, die-cast auto parts, highway products, permanent '. S 2' .' 1 
magnets, photoengraving plates, corrosion-resistant chemical equipment, machinery and accessory equipment, and' K . l' 0 • 1 
electrical conductors; tubes for ointments, toothpaste, and shaving cream; containers and flexible packaging; in dental 
alloys, manufacturing printing inks; testing for gold, arsenic, and mercury; the jewelry industry; as reducers for determin
ing nitrates and nitrites; for precipitating copper and coagulating colloidal solutions of arsenic or antimony; and in the HMIS 
manufacture of aluminum powder for alummum paints, explosives, fIreworks, flashlights in photography, and for absorb H 0 
ing occluded gases in the manufacture of steel. F I 
Other Designations: CAS No. 7429-90-5; AI; alumina fibre; aluminum flake; aluminum dehydrated; metana aluminum R I 
paste. . PPG* 
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' GuidJ!!'1l for a suppliers list * Sec. 8 

Aluminum metal/powder, ca 100%* 
OSHA PELs ACGIHTLVs, 1989-90 NIOSH REL, 1987 
8-hr TWA: 5 mglm' (respirable fraction, pyro powders, TLV-TWA: 5 mglm'(pyro powders, welding fumes) None established 

welding fumes) . TLV-TWA: 10 mglm' (metal dust) Toxicity Datat 
8-hrTWA: 15 mglm' (total dust) None reported 

* Since commercially "pure" AI may contain up to 1'To iron (Toe), silicon (Si), and copper (Cu), exposure may also be to a mixture of these and other materials.
 
t Monitor NIOSH, RTECS (BD0330000), for future toxicity data.
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Boiling Point: 4221 °Ff2327 °C Molecular Weight: 26.98 glmol
 
Melting Point: 1220 °F/660 °C Specific Gravity (Hp =1 at 39 °F/4 0C): 2.70
 
Vapor Pressure: 1 rom Hg at 2343 °F/1284 °C Water SolUbility: Insoluble in hot and cold water
 

Appearance and Odor: Silvery-white, metallic solid, foil, particulate. No odor. 

.·Secfion4riiFifeHm<:i.E;*pIQsiQIi·l)~ta·· ::::::}i/·>t\./;;:::·,::.:.· <,...'. :;',·,:·:f}:;.':,/... ::./:;:;<...'••··••:\ ... :.:.,...:·:. :>::)/:"'" : 
Flash Point: None reported I Autoignltion Temperature: 1202 °F/650 °C (cloud); [LEL: >0.04 oZlft' IUEL: None reported
 

. 1440 °Fn60 °C (dust layer).
 

Extinguishing Media: U l?ossible, isolate and permit large fires to bum out while controlling smaller fires with sand, talc, or sodium chloride.
 
Use nonsparking tools to nng small fires. Do rwt use waler, carbon tetrachloride (CCl), or halon! A mixture of aluminum powder and water
 
slowly forms hydrogen that can be hazardous if confIned. . _
 
Unusual Fire or Explosion Hazards: Bulk aluminum is not combustible, but powdered aluminum can be a severe fIre and explosion hazard
 
when exposed to heat and ignition sources or by chemical reaction with powerful oxidizers. Aluminum forms explosive mixtures in air. When
 
bulk dust is damp, it may heat spontaneously. Particles size, coating, and dispersioc in air determine reactivity. The hazard increases with
 
fineness.
 
Special Fire-fIghting Procedures: Since fIre may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full faeepiece
 
operated in the l?ressure-demand or positive-pressure mode. Evacuate all unnecessary personnel upwind and isolate hazard area. Prevent dust
 
clouds and elimmate drafts. Cool exposed containers with water, but be careful not to get water inside container. Be aware of runoff from fire
 
control methods. Runoff to sewers may cause flfC, explosion hazard, or pollution. Do not release to sewers or waterways.
 

* One hundred percent of dust goes through a 44-J.UD sieve. A O.05-J spark can ignite an AI dust cloud. 
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StabllitylPolymerization: Stable at room temperature in closed containers under normal storage and handling conditions, aluminum.corrodes 
rapidly in contact with other metals since it is strongly electropositive. Hazardous polymerization .cannot occur. " .. 
Chem1cal Incompatibilities: Aluminum is incompatible with perchloratelmlra1elwater mixtures, powdered silver chloride, ammonium per.., "~': 
oxodisulfate + water, peroxides. halocarbons, halogens. acids, hydrogen chloride gas, molten silicon steels,' phosphorus, sulfur,. selenium; interha-. 
logens, oxidants. perchlorate salts, and. chlorates. Potentially explosive reaction with carbon tetraclJ.1oride during ball milling operationS with' .; ...!~ '. 
chloroform amidinium nitrate,. and sodium acetylide. Violent or explosive 'thermite' reaction when heated:with:metal oxides. oxosalts (nitrates,"" .:';.' 
sulfates), or sulfides; hot cb~r oxide worked with an iron or steel tool; or with antimonyo arsenic; and anitmony trichloride vapor-An explosivCJ~ 
reaction (above 1472 "F/600 C) of Al with iron powder + water releases explosive hydrogen gas; interaction with sodium hydroxide alsop':Iea5eS. 
explosive hydrogen gas; and a violent exothermic reaction occurs above (1112 °F/600 0c) with sodium diiJranate_Al reacts ~th dibOl::i.ne.to form . 
a pyro~horic product Bulk:,AI m~y undergo dangerous interactions with alcohols. Reaction with arseneic trioxide + sodium arsenate +'sodium . 
hydroXIde produces the toXlC arsme gas•.._ . _...._ ".- .. . - ..~ .. _:_:_-..:-.:.-:.-:-_ ----;~. - _ .._,. -'. .," --'-:-':--:':'-:)'",~>' 

Hazardous Products of Decomposition: Inhalation of metallic oxide smoke (~O,) at}5 mglm' or grea~rc.~ <:ause"metal fume-.f~ve·r::.. __ ,,' 
~ '.~-._" .' . '" _.-:': _.... ~ .. - , .: ~. ..J..:·,.3~.~j-.::;,;·-~ •.:.,· .. ;· ~ .• V.ll.> ••.•••.• ) .•••~.:; .... -I .... ~··.~':"·-·_·- - "~- -~._. -~ .._--~,-- _
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Arsenic Description: Obtained from flue dust of copper and lead smelters as white arsenic (arsenic trioxide). Reduction R 1··· Genium 
with charcoal and sublimation in an N2 current yields pure arsenic. Metallic arsenic is used for hardening copper, lead, and I 4 ·.;~··32·'3. 
alloys; as a doping agent in germanium and silicon solid-state products, special solders, and medicine; and to make S 2 
gallium arsenide for dipoles and other electronic devices. Arsenic compounds are used in manufacturing certain types of K 0 
glass; in textile printing, tanning, taxidermy, pharmaceuticals, insecticides and fungicides, pigment proPuction, and 
antifouling paints; and to control sludge formation in lubricating oils. Arsenic trioxide is the source for 97% of all arsenic HMIS 
products. H 3 
Other Designations: CAS No. 7440-38-2; arsen; arsenic black; As; gray arsenic; metallic arsenic. F 2 

R 2Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' GuidtfJ'> for a suppliers list 
PPG· 
• Sec. 8 

:$~t!9p:::f~J!:mgr~p.i~.~::~ti.9M?~¢#P~!!9ti.~l:E~P.9§9tg::gifilim::::::::i:{::~I::::!:;:;!:{::,@::;;::;::::::};:~:;:i:,:::!!W:,iI·"::·'·:::(:;":.·':}:,:·::·::::::::::::':ff: 
Arsenic and soluble compounds, as As
 

OSHA PEL NIOSH REL, 1987 Toxicity Data;
 
8-hrlWA: 0.5 mglmJ,* 0.01 mglmJt Ceiling: 0.002 mglmJ Man, oral, TDt.o: 76 mglkg administered intermittently over a 12-year
 

period affects the liver (tumors) and blood (hemorrhage) 
ACGIH TLV, 1989-90 Man, oral: 7857 mglkg administered over 55 years produces gastrointestinal 
TLV-lWA: 0.2 mglmJ (in the structure or function of the esophagus), blood (hemorrhage), and 

skin and appendage (dermatitis) changes 
Rat, oral, Tc;..,: 6051lglkg administered to a 35-week pregnant rat affects 

fertility (pre- and post-implantation mortality) 
• Organic compounds.
 
t Inorganic compounds. .
 
t See NIOSH, KIECS (CGOS25000), for additional mutative, reproductive, tumorigenic, and toxicity data.
 

'.i: I<>r<t~~ _ _~~",2£'", ..""",,~.. ,:>~~1105£.:-<."".:,2I"
Boiling Point: sublimes at 1134 "F/612 "C ' Atomic Weight: 74.92
 
Melting Point: 1497 "F/814 "C Density: 5.724 at 57 "F114 "C
 
Vapor Pressure: 1 mm at 702 "FI372 "C (sublimes) Water Solubility: Insoiublet
 

Appearance and Odor: A brittle, crystalline, silvery to black metalloid. Odorless. 

• This data pertains to arsenic only.
 
t Arsenic is soluble in nitric acid (}INO ).
 

:'$.¢£!iQ~t:~;m::fIr¢,:~:~qg:~*p!g§!9n!;Q~P!}::~::::::,:::::::::::!:I·:!::::~::}I,:::::: :::::,:::"::,,.:.·:.)i:'::'}:~~~::Il;',:.:;:::::t:::::e;:····:{::;:.....::. ':::::: ) .••n\,(.!:[::):::::,:::./ (·1:,; 
Flash Point: None reported I Autoignltfon Temperature: None reported I LEL: None reported IDEL: None reported 

ExtInguishing Media: Use dry chemical, CO water spray, or foam to fight fu-es.2, 

Unusual Fire or Explosion Hazards: Flammable and slightly explosive in the form of dust when exposed to heat or flame.
 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self~ontained breathing apparatus (SCBA) with a full facepiece
 
operated in the pressure-demand or positive-pressure mode. Be aware of runoff from fire control methods. Do not release to sewers or waterways.
 

:;:§£S~~99!:?I~!~~I§§m!:!Jl~m~~!':!~i!:::.;:::::l.:~!:i:!!::!;:!::;~:!:,t:':::':::::!::!::::::::::;I::!::!::!!:it:::*!:!::;:::::i:::!:.'~::::::;::::':;:;:::,~:::!·::::;!·;:::~!:I;t::::::·:ii:::;::::!:::·:':;:::::·.:!::·: ;::i.:···::::!;·:@:.:'··"::i:::::·;!;:;;:,:':::#::!:}i: :':!,-:":m':':::if!!:;:,:m:':,::{!::\'!:i:'!:::::!:'/):! Wi:?: 
StabilitylPolymerlzation: Arsenic is stable at room temperature in closed containers UDder normal storage and handlin&conditions. Hazardous -- . ...::.-

.--. polymcrizatioo~annot~Ur':·~~~~f!·~~.~~~~.~7(~·~7~J·:·· ::.~-~.~ ~~ ".-;- "':~..': :_ ..~~~~.~::.~~~:~~ ~ :-;?:'.~~~~;- ~. ::.~r;~·~ .~:~ .~ .:-~~~#~~·~.~~.~~Lo:;~··~:' .~'.~.:~-;;:~~ ..~._.- ... -~~ ;..~~ 
:;:\l.: ., .. ~.. CbemJc:al Incompatibilities-....Arsenic can react vigorously on contactwith powerful oxidizers such as bromates; peroxides; chlorates. iodates. c., .. , 
- lithium. silver nitrate; "potassium nitrate. potassium permanglmate,'aDd chromium (VI) oxide. This material.is 3lso inCompatible ~th ti.alogei1s.:~". 
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No. 296 Arsenic and Compounds 4/90 
' ...... _~. ~ - - -'._ .._-~. - -..... . ~ ... , .-~_ .. :. ~. -'-' 

Section.: 6;;.:;··Health··Hazard :··Data·::·.·:·,· ··:;':;;:·:"'it,:'.,:·,:·,:· ,.- .-::<...,:(. ""\ .- .. ,:,,';::'~·r+:::':;'···,··:,::> ....,;.:.. : .:.{.'...".. :\'... : ::'·,,:·:,;i·}:"\:·:: :... ::,:...:,:.,,:,':.: >~~~.:i~;d::;.~::.:~iii>;~~':j,,"~·:{:,'.'. 

CarcinogenIcity: The IARC, NTP; and OSHA list arsenic as a human carcinogen (Group 1). This evaluation applies to arsenic and arsenic com::· 
pounds as a whole, and not necessarily to all individual chemiCals within the group. Studies report that both the trivalent and pentavalent .. : ':'. 
compounds az:e strongly, implicated as ~auses of skin, lung, and lplphatic cancers. Experimental studie~ have shown that arsenic h~ tu~?rig~c 
and teratogernc effects m laboratory ammals. . . .. ." .':,·c>.>.~· 
Summary of Risks: Arsenic compounds are initants of the skin, mucous membranes, and eyes. The moist mucous membranes are most sensitive 

:itatio.n. Prolonged contac~ results in local hyperemia (b~ood congestion) and later vesic':l!ar or pustular eruption. Epid~al c;u:cino~a i~ a 
~rted nsk of exposure. Penpheral neuropathy (degenerative state of the nervous system) 15 common after acute or chromc arsenic p01Somng;··~: 
Symptoms include decreased sensation to toucn, pinprick, and temperature; loss of VIbration sense; and profound muscle weakness and wasting.. 
Other complications of acute and chronic arsenic PQlsoning are encephalo!,athy (alterations of brain structure) and toxic delirium.. ... ... 
Medical Conditions Aggravated by Long-Term Exposure: Damage to the liver, n~rvous, and hematopoietic (responsible fo~ the formation of 
blood or blood cells in the body) system may be permanenL Pulmonary and lymphatic cancer may also occur. .. . .. . . .. . .. 
Target Organs: Liver, kidneys,.skin, 1ung~, lymphatic system. .... ... . . . . _... .. . .. 
Pnmar-y entry Routes: Inhalation, mgestion of dust and fumes, via skin absorption. .. ., .. 
Acute Effects: Acute industrial intoxication is more likely to arise from inhalatlon of arsine. However, with con;osive arsenical vapors, conjuncti~
 
vitis, eyelid edema, and even corneal erosion may resulL Inhalation may result in nasal irritation with perforation of the septum, cough, chest
 
pain hoarseness, pharyngitis, and inflammation of the mouth. If ingested, metallic or garlic taste, intense thirs~ nausea, vomiting, alXlominal pain,
 
aiarrhea, and caidiovascular arrhythmias (heartbeat irregularities) may occur. Symptoms generally occur within 30 minutes, but may be delayed
 
for several hours if ingested with food. Acute poisoning may result in acute hemolysis (breakdown of red blood cells). . ..
 
ChronIc Effects: Chionic symptoms include weight loss, hair loss, nausea, and diimhea alternating with constipation, palmar and plantar
 
hyperkeratoses (thickening of the corneous layer of skin on palms and soles of feet), and skin eruptlons, and penpheral neuritis (inflammation of
 
the nerves). LeUkemia, bone marrow depression, or aplastic anemia (dysfunctioning of blood-forming organs) may occur after chronic exposure.
 
FIRST AID . .
 
Eyes: flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min.·· ..
 
Skin: Quickly remove contaminated clothing. After rinsing affected skin WIth flooding amounts of water, wash it with soap and water.
 
Inhalation: Remove exposed person to fresh air and support breathing as needed.
 
Ingestion: Never give anything by mouth to an unconscIous or convulsing person. If ingested, have a conscious person drink 1 to 2 glasses of
 
water, then induce repeated vomiting until vomit is clear.
 
After first aid, get appropriate in-plant paramedic, or community medical supporL
 
Physician's Note: If emesIs is unsuccessful after two doses of Ipecac, consider gastric lavage. Monitor urine arsenic level. Alkalinization of urine
 
may help prevent disposition of red cell breakdown products in renal tubular cells. If acute exposure is significant, maintain high urine output and
 
monitor volume status, preferably with central venous pressure line. Abdominal X-rays should be done routinely for all ingesuons. Chelation
 
therapy with BAL, followed by n-penicillamine is recommended, but specific dosing guidelines are not clearly established. .
 

.$~~tio.-i'.:7~,$pin;pea.k~arid:J)i§p()S?IgrQC~CJ.iires,/,,?:::{::'::::{·t': \)( ,.,. . ,,'i<': .,:\i\·< , . 
Spill/Leak: Notify safety personnel of spill, evacuate all unnecessary personnel, remove all heat and ignition sources, and provide adequate 
ventilation. Cleanup personnel should protect against dust inhalation and contact with skin and eyes. U~e nonsparking tools. With a clean shovel, 
scoop material into a clean, dry container and cover. Absorb liquid material with sand or noncombustible inert matena! and place in disposal 
containers. Do not release to sewers, drains, or waterways. Forrow applicable OSHA re~lations (29 CFR 1910.120). 
D!sPosal: Contact your supplier or a licensed contractor for detailecfrecommendations.rollow applicable Federal; state, and local regulations. 
EPA Designations· OSHA Designations:!: 
R~RA Hazardous Waste (40 CFR 261.33): Not listed Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed 
Listed as a CERCLA Hazardous Substancet (40 CFR 302.4), Reportable Quantity 

' : 1 Ib (0.454 kg) [t per Clean Water Act, Sec. 307(a); per Clean Air Act, Sec. 112] 
Extremely Hazardous Substance (40 CFR 355): Not listed ~as a SARA Toxic ChemiCal (40 cFR 372.65) 

• Designations for ~nic only.
 
:j: Listed as arsenic organic compounds (as As).
 

.S~ti9.#:·~~:::!;:$peciaIgr-6te~mm'])a:ta:::::~::::: :\i:?Ib:::t::;::)tf::.:.:,:·::!::'·:/'::::::::::():::,:.,<:;:::.::/::::::::: ..•..::\:.\: .• )(i':'-:,:/(::C\... )\\: 
Gog~les: Wear protective eyeglasses or chemical safety.&oggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
 
RespIrator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respirator. For emergency or
 
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA.
 
Warnln2: AIr-purifying respirators do not protect workers in oxygen-deficient atmospheres. .
 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact
 
Ventilation: PrOvid.e.&eneral and local ex!,losion-proof ventilation systems to maintain airborne concentrations below the OSHA PELs, ACGIH·
 
TLVs, and NIOSH REL (Sec. 2). Local eXhaust ventilation is preferied since it prevents contaminant dispersion into the work area by controlling
 
it at its source.IIO]) .
 

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washingfacilities. ..
 
Contaminated Equipment: Never wear contact lenses in tile work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
 
material from your snoes and equipment Launder contaminated clothing before wearing.
 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
 
smoking, using the toilet, or applying cosmetics.
 

.S~99!!:i:2;"::§p¢S.i.aIi;Rr.~liJf9ij§j(P:d;:::~9mffi~p!§'f::;}:{':{;':;:::::::::::i{:'::,}:':,:·:;:t'::i:;:{.::(::i::::/:j;::/ ,}\:):::'\/: ::S'::,:::;::;,:::;,,:;,,":.'::','::::}:::':::'."'. 2/:/.\ 
Storage Requirements: Store in closed. properly labeled. containers in a cool, well-ventilated area away from all incompatible materials (Sec. 5)
 
and heat and ignition sources. Protect containers from physical damage.
 
Engineering Controls: Avoid inhalation or ingestion of dust and fumes, and skin or eye contacL Practice good personal hygiene and housekeep- .
 
ing procedures. Use only with adequate ventilation and appropriate personal protective gear. Institute a respiratory protection pzpgram.with.:." ;..
 
training, maintenance, inspection, and evaluation. All engineering systems should be of maximum explosion-proof design~d.electri~y..•"t:, -! .:~; ..
 
grounded and bonded. Provide preplacement and annual physiCal exaniination with emphasis on the skin. feSpiraiory systCDi,~ani:l i>i6O<i=:.~1··-':: :.:
 

•
 

•
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MSDS Colkction References: 7, 26, 38, 53~ 73,85,87,88,89, 100, 103, .109, 123, 124, 126, 127, 130; 136, 138,,::,c: .;.,.. :.•... :,,- ~,-, Jt~\~~:, 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilso~ CIH; Medical Review: MJ Hardies~ MD·- ...' '.. '-~. M4-· .;.:;.~~:~~ ..;.. 
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Barium and Compounds Description: Produced by reducing barium oxide with aluminum or silicon in a vacuum at high R2 Genlum 
temperature. The minerals barite (BaSO.) and witherite (BaCO,) are the primary sources of barium. Used as lubricant for I . 3 
anode rotors in X-ray tubes; a deoxidi.zer for copper; an extender in paints; a loader for paper, soap, rubber, and linoleum; S 2 

K 4a carrier for radium; a fife extinguisher for uranium or plutonium fifes; a rodenticide; a stabilizer and mold lubricant in the ~rubber and plastics industries; a flux for magnesium alloys; getter alloys in vacuum tubes; and in spark-plug alloys and 
Frary's metal. Important barium compounds include carbonate (ceramics, rodenticide), sulfate (pigment and mler), HMlS 
hydroxide (water treatment, ceramics), nitrate (pyrotechnics), chloride (chemicals), chromate (pigments), oxide Oubri H 2 

F 2cants), and peroxide (bleach). 
R 4Other Designations: CAS No. 7440-39-3; Ba. 
PPG*Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' GuidePJl for a suppliers list * Sec. 8 
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Barium, ca 100% 

OSHA PEL 
8-hrTWA: 05 mglm'(Barium, soluble compounds, as Ba) 

NIOSH REL, 1987 
None established 

Toxicity Data· 
None listed 

ACGrn TLV, 1989-90 
TLV-TWA: 0.5 mglm' (Barium, soluble compounds, as Ba) 

• Monitor RTECS (CQ8370000). for additional future data. 

%0 :::BI ..:::; .:.::. 
; .._;.----:; .....:.. 

Boiling Point: 2984 ·FIl640 ·C Molecular Weight: 137.33 glmol c Melting Point: 1337 ·Fn25·C 
Vapor Pressure: 10 mm Hg at 1920 ·F/1049 ·C 

Specific Gravity (RIO =1 at 39 ·F/4 ·C): 3.51 at 68 ·FI20·C 
Water Solubility: Insoluble 

Appearance and Odor: A silver white metal that is slightly lustrous and somewhat malleable.
 
Comment: Barium has a distinctive property of absorbing gases.
 

• Physcial data are for barium only. 

$.~¢H§g·::;4i:::j!ttt¢,:.P;ft!l.!.§~m§lQrr:.:P~t.~::::::::;:::::!:::::':·::g·::::::::,::,:::·:.:.:::::::··:!.<::;:-:t,::::,:{;::::r::::;::,::::iI;::·:::'}::::?:?::::'::':i/\ ;.:::::::::::::::::;:,::::::;;:.::::::::;:::'::::: 
Flash Point: None reported I Autolgnltion Temperature: None reported I LEL: None reported IUEL: None reported 

Extinguishing Media: Do not use water or foam. For small frres, use dry chemical, soda ash, lime, or sand. For large frres, withdraw from area
 
and let fife burn.
 
Unusual Fire or Explosion Hazards: In the powder form, barium is flammable at room temperature. It is also explosive in the form of dust when
 
exposed to heat, flame, or by chemical reaction. The chlorate, peroxide, and nitrate compounds are reacti....e and may present fife hazards in .
 
storage and use.
 
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece
 
operated in the pressure-demand or positive-pressure mode and fully encapsulating suit Barium may ignite itself if exposed to air. Be aware of
 
runoff from fIre control methods. Do not release to sewers or waterways.
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, . .~, - StabDitylPolymerlzatlon:.Barium is stable at room temperature under special storage and handling conditions (Sec~ 9). If the free metal is ,,, :: . 
~~.~.J:~~. .e~ to,8ii:anCiplO~ hazaxd exists beCatisc hydrogen is liberated. Barium compounds are more stable than elemental barium. HaZardous ' • 
~~:\. po~~.~too:ur..~-:- ::J:~"::;'~~~~::"",.-:: '.::".". ';C.-- .. ':.., -"'.<.' ":;'-. _'t'"- j '.,' .. ': .:.:::':;! ~.:::<, '_ 
~ .~~!D~~~~.~~ ~_~o~l with wate:r. carbo~ tetrachloride, trichloroethylene, fluorotrichloromethane; and._te~c.hl~.. 
~~.,~.~~J2.iS..~tr:ri~~~~~I_ti~!C?~,~~.~~f;1I()~thY.Ienc::~~.\'Vatcr,~ChlO~_~U?roeth~ 1,1,2~trichloro trifIuoro~ e,th:mei ~~,~:./;¥ f 
~. ~- 'fliIIOtDc~BanunlJs extremely reactive and reacts readiIyWlth halogens and ammoma:. Banum compounds are not as reactive as ':::f~""!"' ~. 
r~ ·e]ti~~~~s-ce.~40r119:132;173.}8r~'aoo251 '··:'·:·<··~·~:~~~fl£:~·;~~"f~ forsPCcificchemiCal~~Ompatibi1ities._~:\--·!'.--·
~;'" O?D~onS.taA"'oJd: Avoid heating barium in hydrog~ to about 392 "F1200 ·C since it reacts violently and forms barium hydride (B~)~':~'~.. : 
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Carcinogenlcfty:Although the NfP, IARC,andOSHA~donotlistbarium as a carcinogen. the IARC.listsbarium chromate (VI) as:a carcinogen:; 
Summary of Risks: Banunl ~~;tsIDaitilian'~ipiosio~hiii3illHo;;evei~scilubi~eOmpo~~ds'of banum'by the Oral rCllJte"are-highly'toxic 'and ~" 
the fatal dose of the chloride has ~.stated to be 0.8 to 09 g.' Death '~y"~~iii- fu;~a.few houri; to' a few days. The soluble barium'comPounds' 
exert a profound effect onskel~taI.arieria(inrestU13J,'bron.chial, and particularly cardiae muscl~ Effects On the hematopoietic sys~~ (resPonsible 

the formation of blood or blOOd cells in the living body) and the 'eerebraI cortex are also noted. PoiSoiting may also occur if the. dust of soluble. 
mpounds is inhaied. certi.in cOmPoUnds of barium are irritants oillie skin, eyes, and mucous membranes. Barium oXide and barium hydroxide;' 

strongly alkaline in'aqueous solution~'eausesevere skiri' irritation and burns of the eye. Inhalation of insoluble barium produces a benign pneumo
coniosis (baritosis). The half-life of barium iii bone has been estimated at 50 days.. , ' ;:'.:,::·:!/L ' :..:. .,::.: ::. ... :~;; : :;::.. 
M~dical ConditionS Aggravated by LOng:'Term ExPosure: None reported. -: .. ~: --;;;~"~"" , ',: " .. ' .... -, 
Target Organs: Skin, eyes, mucous membranes, lung, heart. :::"~"':'.. . . .. . c; .:'•....;;...... .' 

Primary Entry Routes: Inhalation of dust or fume, ingestion, skiri or eye contact. 
Acute Effects: Systemic absorption from ingestion causes gastroenteritis (inflammation of the stomach lining and the intestines), slow pulse rate 
(heart may stop while contracting), muscle spasm, and hypokalemia (potassium deficiency in the blood). Inhalation causes coughing, bronchiiu 
irritation, and pneumoconiosis. Contact with soluble salts causes dermatitis, irritation of the eyes and mucous membranes, and bums. During 
radiological examination, intraperitoneal (in the abdomen) or intrathoracic (in the chest) barium sulfate contamination resulting from a complica
tion rupture may cause a significant inflammatory response. 
Chronic Effects: Although baritosis (caused by inhaling barium sulfate) produces nodular opacities on chest X-rays, there is no evidence of 
clinical illness or bodily dysfunction. -~-

FIRST AID 
Eyes: Hush immediately, including under the eyelidS, gently but thoroughly with flooding amOunts of running water for at least 15 min. 
Skin: Quickly remove contaminated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. 
Ingestion: Never give anything by mouth to' an unconscious or convulsing person. If ingested, have a conscious person drink I to 2 glasses of 
water; then induce vomiting. 
Arter first aid, get appropriate In-plant, paramedic, or community medical support. 
PhysIcian's Note: Consider using calcium gluconate for muscular spasms. Consider gastic lavage followed by saline catharsis if soluble barium 
compounds are ingested. Institute cardiac monitoring for all significant ingestions of soluble barium salts. 

.$¢ctiQIj.!:7~::::$J#II;j:J;;:¢.~I{i'gJi~::P~~PQ$~t.n~r~~gijr§:::@::::ri.::::j:!!.!:!!.::!.!···i:j:::,·:.!i;::::::::!:.::?:!:::::ji!!::':!:·@:!'t.:::!::::,t:!t:i:::U):)::;::::··::/.::::.::1:···.:·::·:······ .. 
Spil1lLeak: Notify safety personnel of spill. Immediately shut off all heat and ignition soun:es and evacuate hazard area. Cleanup personnel 
should protect against dust inhalation and contact with skin, eyes, and mucous membranes. For small dry spills, use a clean shovel to place 
material into a clean, dry container with a cover. For a large dry spill, cover with a plastic sheet to minimize spreading. For liquid spills, cover 
with sand or other noncombustible material and place in disposal containers. Follow applicable OSHA regulations (29 CFR 1910.120). 

">osal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regUlations. 
Designations· OSHA Designations • . 

RA Hazardous Waste (40 CFR 261.33): Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-l) 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 

*Designations for barium only. 

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Follow OSHA respirator regUlations (29 CFR 1910.134) and, if necessary, wear a NlOSH-approved respirator; For emergency or 
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. . ' 
Warn1ng: Air-purifying respirators do lIOt protect workers in oxygen-deficient atmospheres. . ' 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. . ' 
Ventilation: PrOvide general and local explosion-proof ventilation systems to maintain airborne concentrations below OSHA PEL and ACOrn 
11..V (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.(I03) 
Sarety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. . 
Contaminated EqUipment: Never wear contact lenses in the work: area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this 
material from your shoes and equipmenL Launder contaminated clothing before wearing. . . 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, 
smoking, using the toilet, or applying cosmetics. . . . .. .' . 
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Material Safety pata Sheets Collection:.~ ..:::..·. 
. .. ~~ ..i._ ;. ; ..... ::..; ..... s;': 'C' __ ... ~ "'_ .~'.;': •.;. _ ~-::..........
 

Sh~~~~ri.31~·~.-:~~·.~;:i;::,_~1i;~~~ ~--;>:~;~i::;!;~J:':};7~;~i 
!~~~~~.2,· .. ~ ..~.".~:...;,~.' . ..<.,- '.'_'.'" 
j;~ed: Un8 ::::;~:/Revision:E~ 8190 ;.. ~. ':~"'" 

Be~ne (C,H).Descrlp~on:Derived by fractional distill~on ofcoal tar, hy~l~of tolu~ or pyrolysis of .: .. R 1 ~ - NFPA. _. 
gasoline. cai.8lyuc refonnmg of petroleum, and ~Ianonof toluene by ~oportlonanonreactton. Used as a fuel; a - I . ,.4 ..~
chemical reagent; a solvent for a large number of matenals such as paints, plasncs, rubber, inks, oils, and fats; in manufac- -S . 2. . 3 
turing phenol, ethylbenzene (for styrene monomer), nitrobenzene (for aniline), dodecylbenzene (for detergents), cyclohex- K 4 2 0 
ane (for nylon), ch10r0be:nzene. diphenyl. benzene hexachloride, maleic anhydride. benzene-sulfonic acid, artiticialleather, *Skin 
linoleum, oil cloth. varnishes.. and lacquers; for printing md lithography; in dry cleaning; in adhesives and coatings; for absorption' . 
extraction and rectification; as a degreasing agent; in the tire industry; and in shoe factories. Benzene haS been barmed as an HMIS 
ingredient in products intended for household use and is no longer used in pesticides. H 3 
Other Designations: CAS No. 0071-43-2. benzol. carbon oil, coal naphtha. cyclohexatriene. mineral naphtha. nitration F 3 
benzene. phene, phenyl hydride, pyrobenz.oL R 0 
Manuracturer: Contact your supplier or distributor. Consult the latest Che:mU:a1we.ek Buyers' GuidtP') for a suppliers lisL PPGt 

,.. tSec.8 
Cautions: Benzene is a conimned Juunan carcinogen by the !ARC. Chronic low-level exposure may cause cancer (leukemia) and bone 
marrow damage, willi injllTJ to blood-lorming tissue. It is also a dlDlgerous fire hazard when exposed to heat or flame. 

l~n§n~I~~i»ig(tll!1l#Jjf.t.Rgif@n§ffB.!~lin~lii~:mmi§®.ii~.fjgtlft.UJi.l~~~~~I~~1~m1l*f:1r.~1~fi~~:miI:HIMI:~~~I~1tiI~rif.l~fi 
Benzene. ca 100%· 

1989 OSHA PELs 1989-90 ACGIH • 1985-86 Toxicity Data:!: 
(29CFR 1910.1000, TableZ-l-A) TLV-TWA: 10 ppm. 32mg/ml Man. oral, lD : 50 mg/kg; no toxic effect notedto

Man. inhalation. TC, _: 150 ppm inhaled intermittently over 8-hrTWA: 1 ppm, 3 mg/ml 
1 yr in a munber ordiscrete, separate doses affects the 

I5-min STEL: 5 ppm. 15 mg/ml 
blood (other changes) and nutritional and gross metabo
lism (body temperature increase) 

(29 CFR 191G.l000, Table Z-2) 1988 NIOSH RELs Rabbit, eye: 2 mg administered over 24 hr produces severe 
8-hr TWA: 10 ppm TWA:. 0.1 ppm. 03 mg/ml irritation 
Acceptable Ceiling Concentration: 25 ppm Ceiling: 1 ppm. 3 mg/ml 

Acceptable Maximum Peak: 50 ppm (10 min)t 

* OSHA 29 CFR 1910.1000, Subpart Z. sllltes that the final bcrizcne standard in 29 CFR 1910.1028 applies to all occupational exposures to benzene except in some 
subsegmcnlS of indusuy when: exposures an: Catsistcntly under the action level (ie.. distributioo and sale of fueb, selllcd containen and pipelines, coIc:e production, 
oil and gas drilling and producticn, nalunl gas processing, and the percentage exclwion for liquid mUtures); for the excepl!:d subsegmcnlS, the benzene limilS in 
Table Z-2 apply. 
t Acceptable maximum peaIc above the acceptable ceiling concc:nlration for an 8-hr shilL 
:!: See NIOSH, KTECS (CYl400000), for additional irrilative, mUlative, reproductive, tumorigenic, and~toiiXl~·Cl~·;f,ly0'd:iala.6==============:1 

~*~~n§p~~l~~ItU~: ·.]:~:~Im:i~~~:~~mm~:~~:~~:m~I:i*t~~:~I:iir:··· ':i!1ill~mMf!J~~~M:m~~II:~:~~~:~t:~:~t:~f:~:~if:~~I:~:::m:~~:~:~~~@~::::I~:~:~:l~:~:~~l~~~:i~I~~:~@mll 
Boiling Point: 176 OF (80°C) Molecular Weight: 78.11 
Meltlrig Point: 42 OF (55°C) SpecUk Gravity (15 °Cf4 0C): 0.8787 
Vapor PresSure: 100 mm Hg at 79 OF (26.1 0c) Water SolublUty: Slightly (0.180 g/100 g ofHp at 25 'c) 
Vapor Density (Air =1): 2.7 % Volatile by Volume: 100 
Evaporation Rate (Ether =1): 2.8 Vlsc:oslty: 0.5468 mPa at 20°C 

Appearance and Odor: A colorless liquid with a characteristic sweet, aromatic odor. 1be odor recognition threshold (100% ofpanel) is approxi
mately 5 ppm (unfatigued) in air. Odor is not an adequate warning of hazard. 

Flash Point: 12 OF (-ll.1"C), CC AutolgnltioD Temperature: 928 'F(498 0c) LEL: 13% v/v . UEL: 7.1% vf\' 
ExtInguishing Media: Use dry chemical.. foam. or carbon dioxide to extinguish benzene faes. WatI:r may be ineffective as an eXtinguishing . 
agent since it can scatter and spread !he fire. Use w~ spray to cool fae-exposed containers, flush spills away from exposures, disperse benzene 
vapor, and prO~lattemptmglOstop an mugmted benzene leak-.- ' ", ' '. -'.' : 
Unusual Fire or I05IoD Hazards: Benzene is It Class 1B flammable liquid. A concentration exceeding 3250 ppm is considered a potential 
fire explosion Benzene vapor is heavier than air and cm collect in low lyiIlg areas or b'avel to an ignition soutee and flash back. Explosive 
and fWnmable benzene v~-airmixtures caneasily form at room temperatllre. Eliminate all ignition sources where benzene is.used, handled, or 
stored... .... '·. .. ' ,.' . __, ... . .. .. . ..... ..,. : ..~ ......r

.SpecJal Flre-fI2h~ProCedures: Isolate hazald area md deny entry. Since fire may produce toxic fmnes, wear a self-contained breathing' .. 
apparatus (SClfA) !'ldnfu!I facepi~ o~ in the pressure-demand or positive-pressure mode md full protective equipmenL Structural ._ . . 
mefigh1er's P'OrectlVc'clothiitg provtdes limited·P'Oteetlon. Stay out of low-areas. Be aware ofnmoff from fire control methods. Do no..t r,elease to 
scwea or waterways.RDDOffto sewercanaeatepollution. fire. mde I05ion hazard.. ." . .--: .-;';.~:-- -~--.' 

'~:':., ~~.~~:;tml~.. ·: ':_':~~: .~~~ 

·&~lti=~~iiA~~i~~ir~t:i~~~~~~;~~~~~J~Z~ '.~
PeroxomcniOsulfuric:''#rltit!UteSOo:~t yoith dio. ~en.difluoride;'diC?xygenyl te~oroborateo ~heptafl~ :"~d sodinilqx~ro.xi~e,.;; j 
+ water. Beuze:otfonns'seDSlttve.:exploSlve m.vtture wi~ Iodine penlafluonde, ozont:;; liquid'oxygeno silver P.erChlorate, mtryl perchlorate> m~c;x~ 
.~d, ~d~~+-potassiummethoxide(CX(llodes above 30 'c). A vi~ous or ~~t~~~!hbro~e'.;':".-·.;~~,.. .' 
·trifluondt; urammn hexafluoride. and hydrogen + Raney mckel [~ve 410 'F (210 C»)..,Benzene 15 m~ble WIth oXldwng maten.als. .; '~-:,':-, -; 
Conditionsto'Avo~:Avoiciheatandignition-,so~~:,,~~',:,-~'~.' _. '~:~;':,,:.:.<':' .,:~~. ';.-:- '--::.:;:;-:::';-:.;-:: ':::'::~.::; :~.;.:,~~': ~;;-~ -;~~;, : 
Hazardo~_~~~ 01;Dea>D.J~~D:TIll:~~,:"oxl(iati!e.~mposition of~can.produce toXiC gases_l!Jld yapors'.such.as carbon...::'"-":':' ...;
 
monoxicle-.,:...·~--_··-.: ....~ ..·~·,..~.'~ ....;..'T~.-:.- ...7~- '''-·::.cr.'.'''~I.:II .... -:---·--.' J,. -'-( .. .-r,~.... ~.-.-,-_.' - ... ~-,;: ......... ..,. '•• ~.. ..~ .j!",~-. .
 

c:ep,ridaOI990o..,;,.",~~·· ~ ",.;.0.'" _'.;.0".;,_ .•':..... - .... 
AIIy........ciol_ 0< lop '''';''' ...".ul.. ",,1lI"""'~;"";0 prohibdod.' ...•. - .. 



No. 316 Berurene 8~ 

carcl~eD1dty: The ~C:C'lH .ClSH -\. Anti I A III ~t benzene as. respectlvely, a.. hum~ car~ogen. a cancer hazard, and, ~ase<l 0Il.:,"~~! 
suffiCient human and ammal eVllknce, a human carCInogen (Group 1).. ~_. ~: '._ _.-' .: '. ~ •.~."",., '." , ", .:: 
Summary of RIsks: Prolonged skin contact or excessive inhahtion of benzene vapor may cause he3dache, weakness. appetite loss, and fatigue. .~ 
The most important health hazards are cancer (leukemia) and bone maIIOW damage with mjury to blood-fonning tissue from chronic low-level." 
A'tpOsure. Higher level exposures may irritate the respiratoI)' tract and cause central nervous system (CNS) depressio~ ...., ,,-_., ., c ~ 

_~~:b~~iB~~~~~~":on~~,E~;~:r~~~f~~~~~~~~;_~~~~, ~l~.~~~~.~:.. ~ 
~~~t'ffe~s~~ms~=:'=ex~include irri~on of the eyes, n~, and respiraiory ,~~ ~~~~~ e~ho~~~~~~.: -:~ 
drowsiness, headache, dizziness, and intoX1catiO~Severe exposure may lead to convulsions and unconsciousness. Skin contact may cause a ,,"
 
dIYing rash (dermatitis). . .: :. . . . '..'" .- ~ ..:....... .'.
 
ChronJc: Effects: Long-term chronic exposure may result in many blood disorders ranging from aplastic anemia (an inability to form blood cells)
 
to leukemia.· '. . ~ .

FIRST AID . ' . I 

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts ofwater until transported to an emergency medical
 
facility. Consult a physician immediately. . .
 
Skin: Quir.1cJy remove contaminated clothing. Immediately rinse with flooding amounts of water for at least 15 min. For reddened or blistered
 
skin. consult a physician. Wash affected area with soap and water. .'
 
Inhalation: Remove exposed person to fresh air. Emergency personnel should protect against inhalation exposure. Provide CPR to support
 
breathing or circulation as necessary. Keep awake and transport to a medical facility.
 
Ingestion: Never ~ive anything by mouth to an unconscious or convulsing perso~ IT ingested, do not induce vomiting since aspiration may be
 
fatal. Call a physiCian immediately. " . .
 
After first aid, get appropriate in-plant, paramedic:, or c:ommunJtymedlc:a1 support. :-. .
 
PhysJdan's Note: Evaluate chronic exposure with II CBC, peripheral smear, and rwculocyte count for signs ofmyelotoxicity. Follow up any
 
early indicators of leukemia with a bone marrow biopsy. Urinary phenol conjugates may be used for biological monitoring of recent exposure.
 
Acute management is primarily supportive for CNS depression.
 

:::R~n9.A:ft!:~iSjU!UIe.tJ.igilMi~lQi$.PQ§iJIII~ggqf~ii&il~:~:~1i~~t~~~t~~~it;I~~~1~1~:~:::::@1%1~1f~~:i~~f~~~::M~:j:i1tt~::::iM:i:l:!~!iiI!~!:::::Mj:~~1:~~~::jlj::~m::1::~:1!!:::!l~lIl 
SpilVLeak: Design and practice a be1lZUU! spill control and counlerme.aswe plan (SCCP). Notify safety personnel, evacuate all uimecessary
 
persormel, eliminate all heat and ignition sources, and provide adequate ventilatio~ Cleanup personnel should protect against vapor inhalation, eye
 
contact, and skin absorption. Absorb as much benzene as possible with an inert, noncombustible material. For large spills, dike far ahead ofspill
 
and contain liquid. Use nor.sparl-.ing tools to place waste liquid or absorbent into closable containers for disposal Keep waste out of conrmed
 
spaces such as sewers, watersheds, and waterways because of explosion danger. Follow applicable OSHA regulations (29 CFR 1910.120).
 
Disposai: Contact your supplier or a licensed cOntractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
 
EPA Designations
 
Listed as a RCRA Hazardous Was~ (40 CFR 26133), Hazardous Waste No. U019 .' •
 
Listed as a CERCLA Hazardous Substance· (40 CFR 302.4). Reportable Quantity (RQ): 1000 Ib (454 kg) [. per Clean Water Act, Sec. 307 (a),
 

311 (bX4), 112; and per RCRA. Sec. 3001]
 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
 

t
~·~ 

.~:;- ~ ....
ted as SARA Toxic Chemical (40 CFR 372.65) . 

~HA Designations : _'f.I~ •• 
Listed as an Air Contaminant (29 CFR 1910.1000, Tables Z-I-A and Z-2) 

Goggles: Wear protective eyeglasse.s or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and. ifneces

sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an
 
SCBA. Warning! Air-purifying respirators do 1101 protect workers in oxygen-de[lCienl atmospheres.
 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact
 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations at least below the OSHA PEls
 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.l103

)
 

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb. IUld all lenses concentrate, irritants. Remove this
 
material from your shoes and equipment Launder contaminated clothing before wearing. .
 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,' .
 
smokinll:, usinll: the toilet, or applvin2 cosmetics. . . .
 

~f$~qii~~f.i§einBi&iiml.mt!Jt«9m_ti'Jm.'···::.:·:;_'.Ii'jj~*:«f$1.~••i@ 
Storage Requirements: Store in tightly closed containers in a cool, dry, well-ventilated area away from all heat and ignition sources and
 
incompatible materials. CtllIIion! Benzene 'Vapor mayform explosive mixtures in air. To prevent static sparks, elecaically ground and bond all
 
containers and equipment used in shipping, receiving, or transferring operations in production and storage areas. When opening or closing .
 
benzene containers, use nonsparking tools. Keep tire extinguishers readny available. ..... ~:. . .
 
Engine~ring Controls: Because OSHA specifically regulates benzene (29 CFR 1910.1028), educate workers about its potential hazards and •.
 
dangers. Minimize all possible exposures to carcinogens. If{lOSsible, substitute less toxic solvents for benzene;-use this material wilh extreme
 
caution and only if absolu~ly essentiaL Avoid vapor inhalation and skin and eye contact Use only with adequate veDlilation and appropriate "
 
personal protective gear. Institute a respiratory protection program that includes regular training, maintenance. iDspectioU;'and evaluat:ioJL :...: ';;\~
 
Designate regulated areas ofbenzene use (see leg~ in the box below) lIDdlabeI benzene-containers with.~D~GacoN.T~~:~~:
 
CANCERHAZARD." ". . :... "', . ~ - ..." ~ ..::.~:.~~;:.;~ .._<;._ .. -: ..:~-:-:. ~:-~J~j~... :~~. -:~-.·-':""~.~·~~-;~.'~'i-:i~ ;~·:4~~.~.·~·:-:.~·...""'~';';";
 
OtherPrecautlons:ProvidepreplacementandperiodicmedicalexaminatioDs·wilhemphasisOll:ahist.oryofblooddi.seaseorprey!Qusexpo~.;.::;
 

. ~.",~=~~.,::: '''.{ Transpor1atJon Data (49 CF..R172.101,.l02)..• '~~, :.' ...,::j; 0i,';<;i~.d~i:·.:-:":_~~~\i,~: ·,;i.~ ..J;~~»~:.~:.o:~~;<jJ~~: . 
DOT ShIpping Name:~(~~~~! ~IMO,ShlpplngN~~:S~~;Mt'..;~.~ ~¥~~DANG~I.i@~tP ®;¥j
DOT Hazard Class: FIamrnableIiquid.... .- IMO Hazard CIass::3.2 ' ... c.·~~:-=.::·.~.·;:· ~,::;.:': --.:':!"E' ,., BENZENlr'....... "'.»J~~!?" '-r~~~
 

m No.: UN!1147" ::._ ':~""-:- · ..,;);l~~,n)'.i~~ ~ ..~ .~~ ID No.:. UN!114 -.:i-;'T::~ ,~;) ~.1~ _.~#:~ :r~.:::-:~~~tr '::: ~~~G';.:' .;~
"'-- ! LabeI:FlanUDableliquid .... " ~~1j:'- ." ; ;~.,IMO LabeI:FlammabIe,~d:,,~ :J~"J'I('':'~~ ,'.,,,, ,...... AUlHORIZlIDPERSONNEL.ONLY:"":''Oi 
,..,.1' Packaging Exceptions: 173.118! "•.'v!•.; .' .Il\1DG Packa~Dg.~~Dp. IT! ~=:_>.:: ~;·.'1,,~:.~':-;7~· '''--RESPIRATORREQUlRED-'-~': ,;lP:' ;
DOT Packaging Requirements: 173.119.· ." :".~: '1'2 .' :">~:;~,." h·';.-. '::-• ..: .:~~ ~ ....-.;}k{.,-'l"'_ :Ai'",," .,.,;r·c; .•.- ... 

• _ _ •. r- ~~ '-~'• .,... • -; .1 

MSDS ColkctiMa ReferaK'eS: 1,2, 12, 26, 73; 84-94, 100, 101, 103, 109, 124, 126,127, 13~ 134,136, 138, 139,143....·: •.-.,' , ":""rft_ ~ ~:"'U: ,'.; J.t.,.,u:1;;cl> 
Prepared by: MJ Allisou,.BS; Industrial Hygiene Review: OJ WiLsoo.- CIH;. MedicalReYkw:.MI UpfaJ.MD,MPH;.EdJted by:JR Stwut, MS _".,.. .• ,~~...' _.• _..4 

~Cl990byo.m.a.~~N>r--"-_"'_· ;'''._'I.~~io~Oo<I.~.''''''llIIdobWIyol~~Ii;w1bD~'~, 
.... ~ ... patt!ouo<',~.A1tboooab.-....ble """"boo boallUzD ita 1bD~almc:bialor-ooa, CloDiomPoliliolliD&Cap<nDaI",,~DO ...,..;...__...,..._ 'On.-- md__ 

DO ~ibiJiry.. co me ~ or niclbility of 1IldJ: ir:J[crm.diao for .pplAtiaa to Ibo ~. D:.::aded ~ cr for ,ow:oees 01 ib ue. 
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Me<iJ,c,al Co~dltlo~ Aggravated by Long-Te~ Exposure~Alcoholism,and CNS, kidney, skin,orJiver disease._~arget Organs: CNS, liver, ",,""';'--:C
 
kidney;'skiJLPrlmary Entry ~outes: ~tion,'skin contact/absorption•.!-cute EffectS: Yaj)oi iJihalation causes'respiratory tract irritation,',ratigue, •~
 
weakness: 'confusion,; dizziness; headache,- dilated pup~-wateringeyes, nervonsilesS;' insomnia; Paiasthesii and vertigo progressing to narcotic coma~~'
 
Death may result froni cardiac anest due to ventricular fibrillation with cateeholamines loss. Liquid.splashed in the eye causes conjunctival irritation,'
 
transient corne3I d8rnage and -posSible bci:inS;Prolonged skin Contact leads to drying aDd fissUred deiinatitis. Ingestion caus.es GI tract irritation and, ~;::
 
SV"l1Jtoms associated with inhalation. ChronIc'Effects: Symptoms include mucous membrane irritation, headache, vertigo, na\lSe3.y appetite loss and ,j
 
~ol intolerance. Repeated heavy-exposure may result in encephalopathies (cerebellar ataXia and cognitive dysfunction), li~er enlargement; and ::: ','::'
 
KMney dystrophy (wastingaway). Symptoms usually appear at workdays end, worsen atweeks end and decrease or disappear over the weekend. "':<.:
 
FIRST AID: Eyes: Do not allow victimto rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously.with flooding ':,'."
 
amounts of water until transpOrted to-an 'emergencYmemcal facility. Consult an ophthalmologist'iinmediately."Skln: QuicJ:ly remove concaniinated ':";
 
clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. Inhalation: Remove exi>osed person to"C,
 
fresh air and support breathing as Deeded. Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a pOison control
 
center and unless otherwise advised, have that cOllScious and alert person drink 1 to 2 glasses of water to dilute.·Do .not induce vomitiitg beciuse of '
 
danger of aspiration into the lungs. Gastric lavage may be indicated if large amounts are swallowed; potential toxicity needs to be weighed against
 
aspiration risk when deciding for or against gastric lavage. Note to Physicians: Monitor cardiac function. If indicated, use epinephrine and other
 
cateeholamines carefully, because of the possibiliry of a lowered myocardial threshold to the arrhythmogenic effects of such substances. Obtain CBC,
 
electrolytes, and urinalysis. Monitor arterial blood gases. If roluene has > 0.02% (200 ppm) benzene, evaluate for potential benzene toxicity. BEr:
 
hippuric acid in urine, sample at shift end (2.5 gig creatinine); Toluene in venous blood, sample at shift end (1.0 mgIL).
 

SpilllLeak: Notify safety personnel isolate and venulate area. deny entry, and stay upwind. Cleanup personnel protect against inhalation and skin/eye
 
contact. Use water spray ro cool and disperse vapors but it may not prevent ignition in closed spaces. Cellosolve, hycar absorbent materials, and· i'
 

fluorocarbon water can also be used for vapor suppression/containment. Take up small spill with earth, sand, vermiculite, or other absorbent,
 
noncombustible material. Dike far ahead of large spills for later reclamation or disposal. For water spills, (10 ppm or greater) apply activated carbon at
 
lOX the spilled amount and remove trapped material with soction hoses or use mechanical dredges/lifts to remove immobilized masses of pollutants
 
and precipitates. Toluene can undergo fluidized bed incineration at 842 to 1796 'F (450 to 980 'C), rotary kiln incineration at 1508 to 2912 'F (820 to
 
1600 'C), or liquid injection incineration at 1202 to 2912 'F (650 to 1600 'c). Follow applicable OSHA regulations (29 CFR 1910.120). Ecotoxlcity
 
Values: Blue gill, LCso = 17 mg/lJ24 hr; shrimp (Crangonfracis coron), LCso = 4.3 pprn/96 hI; fathead minnow (PimephaJes promelas), LC~o =36.2
 
mg/L/96 hr. Environmental Degradation: If released to land, to'luene evaporates and undergoes microbial degradation. In water, toluene volatilizes
 
and biodegrades with a half-life of days to several weeks. In air, toluene degrades by reaction with photochemically produced hydroxyl radicals.
 
Dlspos2J: Treat contaminated water by gravity separation of solids, followed by skimming of surface. Pass through dual media filtration and carbon
 
absorption units (carbon ratio 1 kg to 10 kg soluble material). Return waste water from backwash ro gravity separator. Contact your supplier or a
 
licensed contractor for detailed recommendations. Follow applicable Federal. state, and local regulations.
 
EPA Designations OSHA Designations
 
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U220 listed as an Air Contaminant.(29 CFR 1910.1000, Table Z-I-A)
 
SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed .- •
 
Listed as a CERCLA Hazardous Substance· (40 CFR 302.4): FInal Reportable Quantity (RQ), 1000 Ib (454 kg)
 

[* per RCRA, Sec. 3001; CWA, Sec. 311 (b)(4); CWA. Sec. 307 (a)]
 
i as a SARA Toxic Chemical (40 CFR 372.65): Not listed
 

Goggles: Wear protective eyeglasses with shatter-resistant glass and side-shields or chemical safety goggles, per OSHA eye- and face-protection
 
regulations (29 CFR 1910.133). Because contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional
 
advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHAINIOSH

approved respirator. For < 100 ppm, use any chemical cartridge respirator with appropriate organic vapor cartridges. any supplied-air respirator
 
(SAR), or SCBA. For.< 200 ppm, use any SAR operated in continuous-flow mode, any SAR or SCBA with a full facepiece, or any air-purifying
 
respirator with a full facepiece having a chin-style, front or back mounted organic vapor canister. For emergency or nonroutine operations (cleaning
 
spills, reactor vessels, or storage rinks), wear an SCBA. Warning! Air-purifying respiraJors do notprotect workers in oxygen-deficient aJ11UJspheres.
 
If respirators are used, OSHA requires a written respiratory protection program that includes at least: medical certification, training, fit-testing.
 
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Other: Wear chemically protective
 
gloves. boots, aprons, and gauntlets ro prevent skin contact. Polyvinyl alcohol with a breakthrough time of>-8 hr, Teflon and Viton are recom

mended as suitable materials for PPE. Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below
 
the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its
 
source.<'03)Sarety Stations: Make available in the work: area ernet'gency eyewash stations, safety/quick-drench showers, and washing facilities.
 
Contaminated Equipment: Separate contaminated work clothes from stt=t clothes and launder before reuse. Remove toluene from your shoes and
 
clean PPE. Comments: Never eat, drink, or smoke in work area.L Practice good personal hygiene after lJEing this material especially before eating,
 
drinking, smoking. using the toilet; or applying cosmetics. '
 

:;::Sec~Q~#?N.$p~¢i@,i!T~~Jj~O#$::~:q::g9iJ:i.fu~.~MI:W!fg::::m:::~::::~:;:ig:#vr@~:~!~:::~@~:l:@:::::M:!~I::~::::i::!I@IW:t::~:M&~t::\;M!!:t:t:::::irtIt:t::J:::::r:::::::i:tt::!m:::{i-,}::r::::{:Jft:;::
 
Storage Requirements: Prevent physical damage to containers. Store in a cool. dry, well-ventilated area away from ignition sources and incom

patibles. Outside or detached storage is preferred. If srored-inside, use a standard flammable liquids wareho~ room, or cabinet. To prevent static
 
sparts, electrically groond and bond all equipment used with toluene;. Do not use open lights in toluene BmlS.lnstall Class I, Group D electrical .
 
equipment. Check that toluene is free of or contains < 1% benzene before use. Engineering Controls:.To reduce potential health hazards, use..··, -'
 
sufficient dilution or local exha:Lst ventilation to control airbornecontaminants and to maintainconcenirations at the lowestpractical level: AdminiS· .
 
tratlve COntrols:'AdoPtcontrols fei' confiried"spaces (29 CFR.1910.l46).if.entering ,ueas oflinkDoWil roloene.levels (holes;.wells; storage.tanks)..i:;2;;"f;;::~'; .
 
CbiJsida prepl8ceme'ntand Periodic medial exams:ofeXpOsed viorki%S di8ieiDphasize the CNs;.liVer;'kith1ei~3nd. Skii'LIilClride heinOeytometric-:;:~:~;:.
 
andthromboeyte.''Countin ca.ses-wheie beriieine i$ i:contaJDiJlantof..tolli~MOnitDrairat regolaiiDterViUs to CnSUrC effeCtive ventilation;.;~'}.~'t.~::~f{0
 

.t~ 5~'M~Scl~:{' :~~r~p.'~'(1i.e!k~.~& ",- -= .··~-~.£_·~~~;,:7;~~~0~~
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MaterlalName: CADMIUM\,:" iO ..·.. ..,-;. 

D~~;[;~:r~~y~Sin'electroPlating other metals; in dentistry; in alloys; in nickel-cadmium 
batteries; and in reactor control rods. 

Other Designations: Cd; CAS No. 744Q-43-9 HMIS 
H 3 R 1 

Manufacturer: Contact your supplier or distribu((Jr. Consult the latest edition of the Chemicalweek F 1 I 4 
R 0Buyers' Guide (Genium ref. 73) for a list of suppliers. PPG* 'S 1
 
*See sect. 8 K 4 (Dust)
 

8~uptEAS No. 7440-43-9, ca 100% 
ACGllI TLVs, 1988-89 

8-HrlWA: 0.1 mglm' (Cd Fume) TLV-lWA: 0.05 mglm' (Cadmium Dusts and Salts, as Cd) 
Ceiling: 0.3 mglm' (Cd Fume) TLV-Ceiling: 0.05 mglIn' (Cadmium Oxide Fume, as Cd) 
8-HrlWA: 0.2 mgJm' (Cd Dust) TLV-lWA: 0.05 mglm' (Cadmium Oxide Production) 
Ceiling: 0.6 mglm' (Cd Dust) Toxicity Data** 
ACGIH NIC,* 1988-89 Human, Inhalation, Let.o: 39 mglm' (20 Minutes) 
TLV-lWA: 0.01 mglm' (Cadmium and Compounds, as Cd) 
ACGIH A2, Suspected Human Carcinogen 

*Notice of Intended Changes, Genium reference 116, p. 39.
 
**See NIOSH, RTECS (EU9800000), for additional data referring to reproductive,tumorigenic, and mutagenic effects.
 

Bolling Point: 1413'F (J67"C) Molecular Weight: 112 Grams/Mole
 
Melting Point: 61O'F (321'C) Solubility In Water (%): Insoluble
 
Vapor Pressure: 0.095 Torr at 61O'F (321'C) Specific Gravity (H20 =1): 8.642
 

Appearance and Odor: A soft, blue white, malleable, lustrous metal that can be cut easily with a knife; odorless.
 
Comments: Cadmium has a significant vapor pressure of 0.000021 torr (corresponding to 0.12 mglm') at 31S'F (IS7·C). Heating this metal
 
without using correct engineering controls andlor personal protective equipment can result in overexposure.
 

::SECTIONI:4$1WIREtWA'ND:tEXPEOSIONIfDATA¥,:::::f:.:,{\?:·t/t'.}.'"ttt',',(ftt:.??tI "::::it:::::/.:-::i,::/':':::f:':'}',':"=:::,:,·,·t":)'}::):i/i,••,",'''::
 
Flash Point and Method* I Autoignition Temperature* . I LEL* I VEL*
 
ExtlDgulshing Media: .Cadmium metal burns readily in air if it is heated. As with most metals, the reactivity/dust-cloud-explosion hazard
 
increases as the cadmium metal becomes more fmely divided. In fact, finely divided, powdered cadmium metal can be pyrophoric (it bums
 
spontaneously in air without any source of ignition). Carbon dioxide, dry chemical, or sand are recommended extinguishing agents for
 
cadmium fireS. Unusual Fire or ExplosIon Hazards: Cadmium dust can explode during a flIC. Massive cadmium metal does not present
 
this potential explosion hazard; however, certain work operations ~uch as grinding, welding. or'cutting, can produce dust made of fmely
 
divided cadmium particles. Warning: Do not create a dust cloud of cadmium particles, especially during cutting, grinding, or welding
 
operations. SpecIal Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the
 
plessuce-demand or positive-pressure mode. '
 

iSECTION{'5£;REACTIVlT,Y}tDATAt::·:ti::i:,.t}:t:tt~r'.i::::':\:#tr:ft'rt:,ti&it?",t\::::(",.:I/';itt/ii{\i:,·:::':::r:",:!'ti/r:' h?"i'::i}t(t{{<;•......••.:" ..::"/)":.'.:, "",.:'. 
StabilltylPolymerlzatlon: Cadmium is stable in closed containeI3 during routine operations. Hazardous polymerization cannot occur. 
CbemJcallncompatibilltles:- Cadmium reacts dangerously with ammonium nitrate, hydrazoic acid, tellurium, and zinc (Genium ref. 84). 
Conditions to Avoid: A~id all exposure to sources of ignition and to incompatible chemicals. Hazardous Produ~ts of DecomposI
tion: When heated, which is likely: during fIreS and work operations such as welding and machining, cadmium metal can decompose into 
cadmium metal fiu;ne and cadmium oxide fume.' -. .-" ' 

';'SE€TIONJ6WHE'AL~H1fHAZARDtaNFORMATION#:,fih%1}:f:'f:'.'{:;":/{::HilWit:ti::::/ii'!Nitff:tf:;.::/}:ittif#tft: rr{"(:::@/'::{)::· 

. '."- Cal'clnogenldty:The.-ACGllI classifies cadmium and its compounds as suspected human carcinogens (group A2); the IARC lists. them~.. ..,~, .'.:li-" 
.~.'-',-=~~~' -:as probable hUmancaicinogens (group 28); and·theNrP clasSifies them as anticiPated human carcinogens (group b). Summary oL~':f..:··:.'; '-~1

;,' ;;,;:i .'~ks::Hea;ting C;idiDiWii'meWprOduces intensely iriitatiilg cadmiummetal fume. The acute effects of its excessive inhalation, which. - .'~':. ~,;~, 
'..; ~~'::,-:' include se,,:~_~heobionchitiSrpDCumonitis,.an~P~aIY edema. areJife_threatCJ:!!ng and are usually delay~f~~ several.hours; thei! ;r~.~ -t:'-:. 
': '~<;:::. .mortaIi1y,tate.is-about20%:NOlifatal pneumOllili.s h~~Ied-.from.exposurc: to O.5,toi~ mglm';!l fa,tality has ~ reported for fh;,eh0llrs~.' ;;~~-~ 
·~:;.::i~, 'exjx)SU:re ai:9ing(~rmd.fciilL hoiii'$ expOSuIeat.40 toS<ringlJi:ll:,There isnowliniing discomfort or iinmediate iIIitation from e~surC'to:"::~, g 
,','0''.;,,:-,: :~:~i!~~!~~~~~~~=~~~:e~~~7:s~fj~~;~~~i~~~~%~Jf&Wf~ \ii.~ 
, 'chills,: aDd fever chills·;.and fever. .Medical COnditionS Aggravated biJ.oJig-Term EXposure:. None reported. Target Organs:' Skin"eyes; ::.:i·t-~ 
'-:.; i'~~lrespiratOrY system.-kidnCyS;:'aiKi: bloOd..Prlmary ED~: Inhalation,.slcin contact. Acute Effects: 'see SummarY of Risks; above: Chronic".f. ".... ,.. 

,,;<, j::i';~ EirectS.~I:Dng:tenDl'cliiO~c~ fuhillatiori. Ofcadmium d,Ust;.salts,. or fume Causes chIO'nic'ciuiniiimi poisoning characterizedby a:distinctive, "}::. t& 
~;}:'.~~': ~=c::=~th~::wi;~,~ut~:~::~I~,m.jUrY;:aCCompanied bY.°the Urinary'excretion of a protem ~.~, amOI~CUla{W~ighl· ..}~ir 

AszT c.<mm<n:i.Il ..., Of rq>n>d_ wilbout !be poblisbcr's pamissiOll is prohibited 

http:h?"i'::i}t(t{{<;�......��
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lets, to prevent prolonged or repeated skin contact with this material. Ventilation: Install and operate general and local maximum explosion
proof ventilation systems powerful enough to maintain airborne levels of cadmium below the OSHA PEL cited in section 2. Local exhaust 
'cntilation is preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its source. Consult the 

'Ill ~test edition of Genium reference 103 for detailed recommnedations. Safety Stations: Make emergency eyewash stations, safety/quick
drench showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses •
may absorb irritants, and aU lenses concentrate them. Do not wear contact lenses in any work area. Remove contaminated clothing and
 
launder it before wearing it again; clean this material from your shoes and equipment Do not wear work clothes home. Comments: Practice
 
good personal hygiene; always wash thoroughly after usiog this material and before eating, drinking, smoking, using the toilet, or applying
 
cosmetics. Keep it off your clothing and equipment Avoid transferring it from your hands to your mouth while eating, drinking, or smoking.
 
Do not eat, drink,' or smoke in any work area. Do not inhale cadmium fume. Do not expose individuals with lung, liver, lcidney, and blood
 
ailments to cadmium until such exposure is approved by a physician.
 

'.'$ECTIQN:9.{:S£.ECIAJj::RRECA.UTIQNStANn.COl\1ME~TSf\::t:=::::!ii:=:::::::t;':::i:'f:,{!:;::-:;;i:;;}!:::Irt!:::{·.i·.::·· ···.·i ••·'············ 

Storage/Segregation: Store cadmium in closed containers in a cool, dry, well-ventilated area away-from sources of ignition and strong
 
oxidizers. Protect containers from physical damage. Avoid storage situations where corrosion can occur. Keep powdered cadmium in
 
closed containers; prevent the airborne dispersion of powdered cadmium. Engineering Controls: Make sure all engineering systems
 
(proouction, transportation) are of maximum explosion-proof design. Ground and bood all containers, pipelines, etc., used in shipping.
 
transferring, reacting, producing, and sampling operations to prevent static sparks. Other Precautions: The toxic effects of cadmium are
 
influenced by the presence or absence of other elements such as zioc and selenium. If these materials are preseot in the workplace, careful
 
evaluation of any exposure to cadmium is required to understand any contributing factors.
 

Hazardous Materials Table (49 CFR 172.101): Not Listed
 
Optional Hazardous Materials Table (49 CFR 172.102)
 

ill No. UN2570
 

tSEGmIONf6WUEAbTHt:HAZARDtlNFORMATIONHfcohfHltii:.::i:::::ti:::J.:::l:::i:.:fRt:lti:I::::tt;:t~::rr:'t:f:ti:.:::I:.:::t'ti'@':tf%lM@WMNi 
of 20,000 to 30,000. This protein is itself a sign of early but'reversible chronic poisoning. (Possible chromosomal aberrations and decreased 
birth weight among babies of women exposed to cadmium have been noted.) Danger: Continued overexposure from inhalation causes irre
versible renal tubular damage. Cancer. anemia, eosinophilia, anosmia, chronic rhinitis, yellowed teeth. and bone changes have been reported. 
Bone pain in the ribs, backbone, and Jemuf is common; disorders of calcium metabolism develop; and kidney stones and pulmonary fibrosis 

"IIilI ave been described. FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thorough.ly with flooding amounts 
of running water for at least 15 minutes. Skin. Rinse the affected area with flooding amounts of water, then wash it with soap and water. . 
Inhalation. Remove the exposed person to fresh air; restore and/or support his or her breathing as needed. Have qualified medical personnel 
administer oxygen as required. Ingestion. If a physician is not readily available, give the exposed person 2 to 3 glasses of water to drink and 
induce vomiting. A physician may administer a gastric lavage followed by saline catharsis. Comments: A comprehensive medical program 
is advised for those who work with cadmium or its compounds. TIlis should include chest X rays and forced-vital-capacity tests. Get med
ical help (in plant, paramedic, community) for aU exposures. Seek prompt medical assistance for furthex; treatment, observation, and 
support after first aid. Note to Physician: Chelation therapy may be useful in treatment; calcium disodium edetate and pencillamine are rec
omm<:nded. Dimercaprol (HAL) is not recommended because of reported renal toxicity of the cadmium-BAL complex. 

··SECTIONi/7~}':SPILmf::::LEAK~::::::ANDir·DISPOSAD\PROCED .<:},':V :i):·'·'······URES):::.:':::!:}),)::):'::::}:'::' .• 
Spill/Leak: Notify safety personnel, evacuate uncecessary personnel, eliminate all sources of ignition immediately, and provide adequate 
ventilation. Cleanup procedures must not create dusty conditions. Pick up the spilled material using vacuuming, mopping, or wet-sweeping 
techniques. Cleanup personnel need protection against inhalation of dust and fume (see sect 8). Waste Disposal: Contact your supplier or a 
licensed contractor for detailed recommendations. Follow Federal, state, and local regulations. Concentrated solutions of cadmium waste can 
be precipitated with lime and collected by f1ltration. Effluent should be treated as needed to reduce the concentration of the cadmium to a 
level that is within regulatory compliance limits. 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000 Subpart Z).
 
EPA Designations (40 CFR 302.4)
 
RCRA Hazardous Waste, No. DOO6 (40 CFR 261.24 [Characteristic of EP toxicity»
 
CERCLA Hazardous Substance, Reportable Quantity: 1 lb (0.454 kg), per the Clean Water Act (CWA), § 307 (a).
 

iSECTION:::8t/iSPECIAh/:PROTECTION.lNF'ORMATION,\,:::"',,i::": ":' :I?{ ".;.:'.. :: .. ",;, ':: 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of a cadmium solution is possible, wear a full face 
shield. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NlOSH-approved respirator per Genium 
reference 88 for the maximum-use concentrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 
1910.134). For emergency or nonroutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air
purifying respirators will not protect workers in oxygen-<ieficient atmospheres. Other: Wear impervious gloves, boots, aprons, and gaunt
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Buyer's Guide (Genium ref. 73) for a list of suppliers. 

'-." 
'. ;~. '. . 

"~ ; ..::.., ..: '-'-. 

Description (OriglnlUSes): Prod~ced by el~trolysis of calcium chloride. Used in alloys of aluminum, copper, -, 
and lead. 

Material Name: "CALCIUM METAL ._.~-, 

·o~-
Boiling Point: 2703"P (1484"C) 
Water Solubility: Reacts Violently with Water· 
Specific Gravity (H.o = 1): 1.5 

·Soluble in water forming the hydroxide; soluble in acids forming salts. 

.... - ..\... .~ ".-' .....,.,... 
. ~.,'". :.:t,-,"_7:;.

HMIS 
Other Designations: Calcicat; Calcium; Ca; NIOSH RTECS No. EV8040000; CAS No. 7440-70-2 H 1 

P 1 R 2Manufacturer/Supplier: Contact your supplier or distributor. Consult the latest edition of the Chemk:alweeJc 

100 Element Calcium: No Exposure Limits 
Established 

@llit::::·:tt::t%i:{{{{:= :·:t'@I@@EXP(jSUREmrtdJIN1ITS:::::I.t 
Calcium Metal, CAS No. 7440-70-2 

Calcium plus water yields calcium hydroxide, Ca(OH)2' having the 
CAS No. 1305-62-0 and the NIOSH KI'ECS No. EW2800000 with the 
following data: 
ACGIH TLV, 1987-88 
TLV-TWA:5 mglm' 

Artificial Isotopes: 45 Ca and 47 Ca pose 
a radiation hazard; they emit gamma 
radiation. 

Melting Point: l542"F (839"C)
 
Molecular Weight: 40.08 GramslMole "
 
pH: Water Solution Alkaline (pH >7)
 

Appearance and Odor: Silver-white, crystalline, lustrous metal; tarnishes to blue-gray-white on exposure to air. Odorless. 

Comments: Calcium metal is soluble in alcohol, ammonia. and dilute acids. 

t{SE€TIONf?4W:::::FIRElhtNDi) EXPLOSION)::DATiV/tt/:::(::ff:::'{ki}.f::::'::::'{.'\?f::r:::)}{'.{Et""},w'" 
Flash Point and Method . Autoignition Temperature Flammability Limits in Air Not Not 

Flammable Solid Not Applicable Not Applicable Applicable Applicable 

Extinguishing Media: Do not use water, foam, or halogenated hydrocarbons such as Halon~ or carbon tetrachloride to extinguish fires 
involvmg calCIum metal. Carbon dioxide and dIy chemical are ineffective. Use only graphite powder, soda ash, powdered sodium chloride, or 
an appropriate metal-fire-extinguishing drv powi:ler such as Met-L-X·. For lll!&e fues, withdraw from the area and let the rIfe burn (see , 
Gemum ref. 85). - Unusual Fi~loslon Hazards: Calc;um metal is a flammable solid. It is extremely dangerous when welt ke~it 
dry. This matenal forms calcium hydrOxide and hyc!rogen gas (explosion hazard) when wet It may form toXIc fumes of calcium OXIde. 'This 
substance can also develop explosive pressures in closed containers. It reacts with wet extinguishirig agents (wate!i.alcohol, halc:>gens, and 
possibly carbon dioxide). Its contact with a1kaIi hydroxides or carbonates may result in detonation. Special .l'Ire-rIghting- Procedures: 
Wear a self-contained breathing apparatus (SCBA) with a full facepiece operat¢ in the pressure-demand or~sitive-pressureInode. Fire· " 
fig!lters should move containers fiOm the fiR: area if this can be done without risk. Do not use water or foam! Use drYj)Owders only. Fire _ 
fighters should wear full protective gear. This kind of fire may produce irritating or poisonous gases. Comments: Fmcly divided calcium 
metal particles may ignite spontaneously in air or oxygen at room temperature. Fires may reignIte after they have been extinguished. Runoff 
of waste material mto a sewer or drain may create an additional rlI'C or explosion hazard.: , . 

R 2 I NA 
PPG* S 3 
*See sect 8 K 0 
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Calcium meel is Dot listed as a carcinogen by the NTP, IARC, or OSHA. _. _ . 
Summary of RIsks: This IDaterlal is harmful or fatal if swallowed; inhaled as a mist (calcium hydroxide), dust, or fume; -or absorbed ..
 
through the skin or mucous membranes. Solid calcium metal will cause skin and eye burns because it reacts with moisture to form -.,
 
corrosive calcium hydroxide. Fumes from burning calcium metal (calcium oxide) are highly irritating to skin, yyes, and mucous
 
membranes,-including the upper respiratory tract.· Medical Conditions Aggravated by Long-Term E.~osure: None reported.
 
Target Organs: Eyes, skin. mucous membranes (upper respiratory tract). Primary Entry: Inhalation, ingestion, skin and eye.·._ '
 •contact. Acute Effects: Corrosive and irritating to body tissue. May cause skin burns and corneal damage. Inhalation of dust or fume
 
may cause respiratory irritation, cough, difficulty in breathing (dyspnea), and chemical pneumonitis. Chronic Effects: Prolonged
 
inhalation of dust or fume may cause severe mucous membrane irritation, chemical pneumonitis. _
 
FIRST AID: Eye Contact. Flush eyes, including under the eyelids, promptly and gently with plenty of running water for 15
 
minutes. If burns are present seek medical help immediately. Skin Contact. Remove calcium metal-contaminated material immedi

ately with a dry cloth. Wash with large amounts of water until all of the chemical is removed. In case of chemical bum, treat as indicated.
 
Inhalatjon. Remove victim to fresh air; restore andlor support his breathing ~s needed. Keep him warm and at rest. Ingestion. If
 
swallowed, and victim is conscious, give him large amounts of water to dilute the alkali. Do not induce vomiting. A gastric lavage can be
 
used by trained staff. Never give anything by mouth to someone who is unconscious.
 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further' treatment, observation, and support after first ald. 

{i:SEGTION:::awrspmlWftLEAKHtWNDttDISPOSAJJ:tJPROCEOURES:::=fIi::}:::':;?-:,,::?}:.:':::'··: ,.................................•;' •• :::../'
 
.Spill/Leak: Do not touch spilled calcium metal. Wear protective apparel. Do not smoke or place flame or ignition sources near a spill
 
area. Do not allow water to touch spilled material or to get inside containers. ' Use a cover (plastic sheet) to prevent water or rain from
 
dissolving spilled material or to prevent its spreading. Isolate hazard area and keep nonessential personnel away from spill or leak site.
 
Shovel small dry spills into a dry container and cover it tightly. Move containers away from spill to a safe area. Take up small spills with
 
,sand or an absorbent material and contain it as described above. Dike tl-te flow of large calcium metal and water spills with soil, sandbags,
 
or concrete. Keep the waste from entering drains or open sewers. Wear fully protective gear.
 
Waste Disposal: You may dilute residual spilled material with water jets. Contact your supplier or a licensed contractor for detailed
 
recommendations. Follow Federal. state, and local regulations.
 

OSHA Designations
 
Air Contaminant (20 CFR 1910.1000 Subpart Z): Not Listed
 
EPA Designations (40 CFR 302.4)
 
RCRA Hazardous Waste, No. 0003 (Reactivity)
 
CERCLA Hazardous Substance: Not Listed
 

:::':SECTION:ifSr:::/SPEGIAttJPROTECTION\iINFORMATIONJ,/ :}/':'{':::'-:I,,:::, :Git: ••':,:: ..._.::.:.:·;:::i:·,·,···
 
'-- Goggles: Follow the eye- and face-protection guidelines of 29 CFR 1910.133. Wear chemical splash-proof and dust-resistant safety
 

goggles andlor a faceshield (8" minimum) with approved safety glasses to prevent eye and face contact with calcium metal.
 
Gloves: Wear appropriate, heavy-duty, chemical-resistant gloves. Respirator: Where uncomfortable or nuisance levels of calcium
 •
metal dust exist, a dust/mist respirator can be used. Where high levels of calcium metal dust or fume or calcium hydroxide, calcium oxide,
 
or hydrogen may exist (as in a fue situation or spill), use only an SCBA with a full facepiece operated in the pressure-demand or positive

pressure mode.
 
Special Considerations: Wear protective clothing; a rubber apron may be appropriate for the particular work situation.
 
Ventilation: Work with this material only under a chemical fume hood with localized ventilation or where general dilution ventilation is
 
adequate.
 
Safety Stations: Make eyewash stations, washing facilities, and safety showers available in areas of use and handling because calcium
 
metal is corrosive to eyes and body tissue.
 
Contaminated Equipment: Contact lenses pose a special hazard; soft len.;es may absorb irritants, and all lenses concentrate them.
 
Particles may cJing to contact lens surfaces, causing corneal injury.
 

:ftsE€Tl:(lN:::r9H{Sp~eL¥Btrp~E:GAlYFIONS:{lANn:tr:€'OMMENTsmI'::tfl:fH:t::t::?::::::r:ttH'Nt:r::ftlfl::trti/tWiili/ 
Storage Segregation: Store calcium metal away from sources of heat, ignition (sparks and open flame), water, combustible material,
 
acids. halogens, alcohols, and other liquid chemicals. Store it away from oxidizers.
 
Special Hamling/Storage: Protect containers against physical damage. Store this material in airtight containers under an inert
 
atmosphere such as nitrogen or argon or under liquid hydrocarbons (naphtha, kerosene. or coal oil). Never store it under halogenated
 
hydrocarbons such as Freon-. Avoid high temperatures. An isolated, well-ventiJated, fIre-resistant building is recommended for large

quantity storage. Do not store material near automatic water sprinklers or where water-or steam is present. Provide enough heat in the '
 
storage area to keep material sufficiently dry; Comments: Calcium metal is air sensitive. Keep it in tightly closed containers at all times
 
when not in use. Remove only the amount of calcium metal from its storage container that is imme<!iately necessary. Use a metal container
 
with a tightly fitting lid or well-stoppered glass bottles fer storage and transport. Scrupulously avoid water contamination of storage tanks,
 

~'~~~ti~n~g:fallI(: e~W_ l~oi~i:,,··':::'-~,:·->- ::.:-i~'~::~;~~'_?-:;~'--"-' :~":-u:_"·)~:. ".,._ .;:'-- ,~~~:'-l~: ::'. 
DOT Hazard Class:. Flammable Solid :.,. ~-::.'- ", DOT Shipping Name:. Calcium Metal. DOT ill No~ UNI401 -_:' _"0' 

DOT Label:: Flammable- Solid; Dangerous.when- Wet' IMO Label: Dangerous, When Wet, :-. c" IMO Class: 4.3·:< :::~:~; 
':~1':',~dditionall?9TRequirements:_ Keep' Cold and DIy.;. Segregation is the same as for flammable solids labeled Dangerous WhenWet.;1;~~-~' :: ?+. 
~.( ::~=!!~~~~==Ji'~~:~~f~~e:::~'~c~;~ ::';:'1~<'~1~~ ;_:~,.,~:s;,-::.~:
 
':.- ,:t: ~,': 1I1'U'CiCCiSSllWy jlU1i:basa'~ reSpollSibi1ity.lbc:rdolC, although IelISODable.care, ;~"_: I_"----------"'----'--'-----.::-+T'T------'-'----'----I

:_:i ~: hasbeeialatellin~~OIIofsuchiDformalioa:.Gc:aiumPublisbiDgC?rp::.::-i; IndusL'~'_H_ ygiene/S.afety, ',,' ¥W._
".:-~, , .. ;.u alt:DdsDo~DlilU:aDOn::pn:selltaliolSlIIIdllSSlJlDellDOrCSpOllsibility_ ....'r-;7_T'------:---'-------1--~-·.I_-----"---_....:...-.,.,.-_rhtl'5F . ~.. 
::':~- ,-,' as~lbeaccmacy,or~ofmchiDfonnadOl1(orapplialiOl1Io·-,.:~-,',;~Medical Review -~ u.. /1/Y/.1. .~ : ....-;'r<. .. ,'.' purcbasa'aintcDdedJllUPOSCSor(orcoasequcnCcso(ilsuse:,." .. ",: ./ -".. _ '. 
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Material Name: COBALT METAUPOWDER ,- ··~·-:.:~:~-·:~;~~:~.t~~~;it..~<.,·· 
.• ....-;;2",. ".:.;. .. . -.... .~;~--:."~ ~ • .,"' .---: .~ --; _. - -

Description (OrlglnlUses): Usedin alloys and in nucl~weapons.··~~;".-\';~ - '.' 
. . ... , - . :-. 

Other Designations: Co;'NIOSH RTECS No. GF8750000; CAS No. 7440-48-4' HMlS Not Found 

H I 
Manufacturer: Contact your supplier or distributor. Consult the latest editioc of the Chemica/week 
Buyers' Guide (Genium ref. 73) for a list of suppliers. FIR 1 

R 1 I 4 
Comments: The hazards of working with cobalt meta1Jpowder are associated with cutting, grinding, PPG* S 1 
weldin~, etc., that produce dust, fumes, powders, and gases. *See sect 8 K
/:SECTIO N:,:2iHNG REDIENTSiANDiHAZARDS;;:}t;(} ;)t;%~;tti:\t;Jt;:)tEXPOS URKLIMITS:;:;ri:::':'::: 

Ca 100 IDLH* Level: 20 mglm]Cobalt Meta1JPowder, CAS No. 7440-48-4 

OSHA PEL 
8-Hr TWA: 0.1 mglm] 

ACGIH TLVs, 1987-88 
TLV-TWA: 0.05 mglm] 
TLV-SfEL: 0.1 mglm] 

All the exposure limits above are defmed for cobalt metal, dust, and fume 
Toxicity Data··as Co. 

Rat, Oral, LDt.o: 1500 mgJk:g*Immediately dangerous to life and health.
 
··See NIOSH, RTECS, for additional data with references to tumorigenic effects.
 

Water Solubility (%): Insoluble
 

Melting Point: 2719"F (1493"C)
 
Boiling Point: Ca 5792"F (32oo"C) 

Molecular Weight: 59 Grams/Mole
 

Specific Gravity (H
2
0 = 1): 8.92
 

Appearance aDd Odor: A gray, hard, magneti~, ductile, and somewhat malleable metal or black: powder; odorless. 

::SReT!0 N/4t(FIREt:AND:EXPHOSION:mA;TAJ};t:::()~trJ;t~rt;:\)t~::~}Jfrtt;::;:;:;r:::::I:t, :tl:OWER<? I>/UPPRR... 
Flash Point and Method Autoignition Temperature Flammability Limits in Air
 

• • % by Volume -,
 * • 
Extinguishing Media: *00 not use water. Recommended extinguishing agents include dry sand, dry dolomite, dry graphite powder, or 
sodium chloride. Solid cobalt does not bum; however, its dust can bum and it may form explosive mixtl1r'"..s with air. 
Unusual Fire or Explosion Hazards: Cobalt dust particles suspc:nded in the air can explode. Ifa cobalt dust cloud does form, immedi
ately eliminate all possible sources of ignition such as sparks. open flame, etc., and take appropriate precautions (e.g., spray the affected area 
with a water mist or fog). Pyrophoric cobalt, which appears as a black powder, burns brilliantly when exposed to air. Working with this 
material Can produce heat and sparks, which can ignite flammable materials and vapors in the workplace. , 
Special FIre-fighting Procedures: Wear a self-<:ontained breathing apparatus (SCBA) with a full facepiece operated in the pressure
demand or positive-pressure mode. 

tsE€mIO,N@sNR E~ACmI:VI:TYlD'ATA?:t~::;W;ftti;;tHM#ti%t#t*%WAft:M,q:;~;;:;;,;;:q:::WAtttttt~:J;::~:;;;;t::::t:\::;t4'tt;f:':}:::::::::~~@t:\:)::::t:;;:t:::;:;:: 

Cobalt metalJpowder is stable in closed containen ~ room temperaturc~erno~s!Orageand h2D~g con~itions. It does .not un~o .. 

~~~;,~~i~~i'i.j1~ja~~~{i:

CondlUons to Avoid:.. PreventCODtactW1t!tmcomp~lible.chenncaIs;.Powderedcobalt1Smorereactivethan.the~lid~tal;do_not.allo~.~.',,, 
the powder to acetmiiuateOr fomi a poieiltiillyeXplosive dUstcloud~·f·:::-.::~:':£:J§J,~~~i::.~·i/-,";~-.::'cS7;:;'::::.,":,.:·~:t-·.".~;~';.::::::;i;~4·:~" ' ... 
, ::', ': .~~;'::~::;, :~<7S: .,.';. " ;~?~:~~~.~,j:~, ,'" :.':~;:;.s. . ~, ~:. ~~8;':53.~~'ff;fi;:. :;'~:.,.,:",-'" ~'. :·,,'--::v'f.,:;<~~~ .<:~.~ :'<j~;!?!..,: 

Hazardous Products 01 Decomposition:~OnlY p~wd~red cob~t.c,an·burn; v~ous oxid~ ,of Cobalt?J3Y be produced~uring f~s;:~t~ 
. '.~;:;.:::;. ...._..::.... _. ~~ ~_..:"::' -:.: ......;..~,: :......:..:.. ..:_.. ;.:.~-: :.. :~_.::;..::. - '~:.;._. _'_-~_'_~~:'''_-:-.~;:_ .~~:.-.~~:i.." .. -. 4-. ·';_.":t..~r~: ~'7":-J:. ~ .~"";•. ~: ...-..• 

, ,,' ,--: ...., : :_~;••:.,:.. ,""l;"':, ~~ -::_-
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_. ·-No"·82~,COBALTMETAUPOWDER· :·4/88 ".'-.,
 
.......... :(t:.... ::::)..... :)t~tJ:.....:::::i-@W.... ·l::~b:J..... ....(t....::::::i~:.{). :-'''.
r{~S~E~e~T~IO~N~:~:c6~ilH~E~A""L:'::T=H:-'::::H=A~Z~A-:-' ''::'''R'::'''D~q-N:"'''F~O~R~M~A-'' "~T""IO:-'N·c:~{f .....t%"""'"':r::::....tH~rr;..... :::%..... i:t::-:)(-:ft-fr--tt.... tt"""'"'(¥:::::::::......
".:rCobalt metal/powder is not listedasa carcinogen by the NTP, IARC; or OSHA.." :.:..:., '::;::~~'.. :;,;.~: ::~.~:':?~.:', ';~'::'-:~N.'~'" :,;'.:.~" 5::"<:;'
 

'. Summary of Risks: Inhalation of cobalt dust can cause pulmonary symptoms such as wheezing, 'irritation of the upper Iesi:>irci.tOrY.,'
 
.,.tract (URl), and hypersensitivity reactions (asthma). Skin contact with powdered cobalt may cause dermatitis,' especially in the. creases
 
, of the elbows, knees, ankles, and neck. .Contact with eyes may cause conjunctivitis. Ingestion may produce a hot sensation along with ~ ':
 

vomiting, diarrhea, and nausea. ';.Medlcal Conditions Aggravated by Long-Term Exposure: Disorders of the skin'and the ',~._
 
.URT may be worsened by exposure to cobalt; administer preplacement and periodic medical exams empha.siziIig these functions~' .:;; ,::}.~
 
- Target Orga'riiit ReSpiratory SYstem, Skin, ~ladder, kidneys', and eyes~ . Primary Entry: Skin contact, ~alation. :,'~ ,':;=:-:~ ·'c· ."-::.::
 

Acute Effects: Contactdermatitis and breathing difficulties. . Chronic Effects: Allergic asthma, restricted pUlmonary functions, ."
 
and interstitial fibrosis may be caused by long-term occupational exposure to cobalt or its compounds. ". ",.,~,
 
FIRST AID C • , ..-;:' • ~
 

Eyes: Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 15 minutes.
 
Skin: Immediately wash the affected area with soap and water. '
 
Inhalation: Remove the exposed person to fresh air; restore and/or support his or her breathing as needed.
 
Ingestion: Never give anything by mouth to someone who is unconscil)us or convulsing. If cobalt salts are ingested, give 1 to 2
 
glasses of water and induce vomiting.
 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
 
medical assistance for further_!~~~ment,observation, jlDd support after first aid.
 

>-SECTION7/SPILV/DEAK~.:ANn:·D '.' .'.'.i':':': .C C"··::C:'::':::::·.: :..IS POSAH PR 0 CED URES ..'{\:"c :
 
Spill/Leak: Notify safety personnel, evacuate all nonessential personnel, remove all sources of heat and ignition, and provide adequate
 
ventilation. Cleanup personnel need protection against contact with and inhalation of dust (see sect 8). Prevent skin contact Scoop up
 
spilled cobalt into suitable containers for disposal. CarefUlly sweep or vacuum up small spills or residues without creating dust
 
Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Consider recycling. Follow Federal,
 

·state, and local regulations.
 
OSHA Designations
 
Air Contaminant (29 CFR 1910.1000 SubpartZ, for cobalt metal, dust, and fume)
 
EPA Designations (40 CF'R 302.4;
 
RCRA Hazardous Waste: Not listed
 
CERCLA Hazardous Substance: Not Listed
 

tiSECTIO NS/S PECIAV:PR OTECTI 0 N<IN FO R NT AT IO 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow the eye- and face-protection guidelines in
 
29 CFR 1910.133. Respirator: Wear a NIOSH-approved respirator per the NIOSH Pockel Guide to Chemical Hazards for the
 
maximum-use concentrations and/or the exposure limits cited in section 2. Follow the respirator guidelines in 29 CFR 1910.134. For
 
emergency or nonroutine use (e.g.. cleaning reactor vessels or storage taw), wear anSCBA with a full facepiece operated in the pressure
 •.demand or positive-pressure mode. Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres. 

.Other: Wear impervious gloves; boots; aprons; and clean, impervious body-covering clothing to prevent any possibility of skin contact
 
Barrier creams may be useful to limit the effects of skin contact VentlIa tion: Install and operate general and local ventilation systems
 
powerful enough to maintain airborne levels of cobalt metal, dust, or fume below the OSHA PEL standard cited in section 2.
 
Safety Stations: Make eyewash stations, washing facilities, and safety showers available in use and handling areas.
 
Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them.
 
Particles can adhere to contact lenses and cause corneal damage. Do not wear contact lenses in any work area.
 
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Avoid transferring it from your hands to
 
your mouth while eating, drinking, or smoking. Do nol eat, drink, or smoke in any work area. DOnot inhale dust or create dusty wQrking
 
conditions.
 

trsECmlbN:',~nSPECTA=IJmREeAUTIONSi'A NDCO MM ~l"l ± 
Storage/Segregation: Store cobalt metaVpowder iu a cooi, dry, well-ventilated area in closed containers away from oxidizing agents,
 
incompatible chemicals (see sect 5), and sources of heat or ignition. .
 

Special HandlIng/Storage: .Practice good housekeeping techniques that minimize accumulation of dust; cleaning procedures should
 
not create dusty conditions.
 



H 2 
F 1 
R I 
PPO* 
*Sec. 8 

Chromium metaVpowder, ca 100% 
OSHA PEL ACGllI TLV, 1988-89* NIOSH REL, 1987f ToxicIty Data:j: 
8-hrTWA: 1 mglmJ . TLV-TWA: O.5mg1mJ 8-hr TWA (for chromium metal Rat, implant, TDr..o: 1200 j.lg/kg body weight 

and insoluble salts): 1 mg Cr/mJ administered intermittently over six weeks 

*This TLV is applicable to Cr-2 and Cr-) compounds. For water soluble and water-insoluble Cr+', the 8-hr TWA is 0.05 mg Cr 04Jrn). Certain water-insoluble Cr-'
 
compounds (zinc chromate, calcium chromate, lead chromate, barium chromate, strontium chromate, and sintered chromium trioxide) are designated as Ala (hum~n
 

carcicogen).
 
I The MOSH REL (1D-hr 1WA) for carcinogen Cr+'compounds is 1 pglnr. for noncarcinogenic Cr+' compounds (including chromic acid), the RELs (IO-hr TWAs}
 
are 25 !JgImJ and 50!JgIm' (IS-min ceiling). The noncarcinogenic compounds include mono- and dichromates of hydrogen, cesium, sodium, lithium, potassium,
 
rubidium, ammonia, and Cr-' (chromic acid anhydride). Any and all Cr+' materials excluded from the noncarcinogenic group above are carcinogenic Cr-' co:n
pounds. .
 
:t See NIOSH, KTECS (GB4200000), for additional data with references to IUmorigenic effects.
 

c BollIng Point: 4788 "F (2642 "C) Atomic Weight: 51.996 glmol 
Melting PoInt: 3452 "F (19OO"C) Speciflc Gravity (lip = 1 at 39 "F (4 "C»: 72 at 68 "F (20 "C) 
Vapor Pressure: 1 mm Hg at 2941 "F (1616 "C) Water Solubility: Insoluble 
Vapor Density (Air = 1): 1.79 

Appearanc~ and Odor: Steel-gray, lustrous metal; no odor. 

··$.~£!j.9~::~i::t!flt~::!pq:;~!pI9.$mgTR~m::!~:::~~!:::::.:::;:::::·@:·C::::·:::·~::::III:tI:@:!:::~:~::I~I:::It:::::··:;!::·!:.:!:!:~:!~@:::::I~:!:!::·::I::::I::::::i:':J!:ff:II:{':;}::;:::::} ,:.:: .:::.;:••• :{{; .•.•..:.;:/•••••••.•••.. 
Flash PoInt: Nonercported !AutolgnltiOn Temperature: Cloud, 1076 "F (580 'C); dust ILEL: Dust cloud explosion, jUEL: None repOlted 

laver, 752 "F (400 "0 I 0230071ftJ I 
ExtinguishIng Media: Use dry chemical or~and. 

Unusual Fire or Explosion Hazards: Particle size and dispersion in air determine reactivity. Chromium powder explodes spontaneously in air, 
while chromium dust suspended in CO2 is ignitable and explosive when heated. 
Special Fire-fighting Procedures: Wear a self-contain~ breathing apparatu.s (SCBA) with a full facepiece operated in the pressure-demand?r 
positive-pressure mode. 

*One hundred perceDt. ofdust goes through a 74-J.uu sieve. A 140-mI spark can ignite a dust cloud. 

:i.~~Uqij:~sttR§f.!ii:ty::!~##::j:!:i:::!~jl1~;~:~rf:~i:~::ji~~:::i::~~:)l:~~~li:~:::~~~:~·~:::·::~:::[~::::::::;:::·:::::::~:::::.:~~:::t::::j:::::::::~:i~::!i!~l:::::::::::I!::;:i:::~i:::~:::::;:~:i:i~::!~:::i:;;~:t!;!::::i:!!::::::i!:::::~l;::~::·::::!;:;;I::::::::~::~::.:::;:::t:::~:i:::}:::i.i:.:::;·:::!::::J::r.i::: .. ·;· •.:•. ::-:(: 
StabllltylPolymerlzatlon: Chromium is stable.when properly haDdJ.ed and stored.. Hu.ardow: pol)'me:ization cannet occur. 
ChemfcalIncompatlbmtJes: ChromiumIeads readily with diluter not nitric; acids to fonn chro~salts•.lt is soluble in acids (not nitric) and . 
strong aIkalis-ItSPowdcris in~tible.withstrongo~gagents; including highO;concentrati~ Evaporation ofmercury (Hg) from Cr 
amalgam leavespyropharic chromiWIL. Finely dividedCr'attains incandesCence withnitrogen oxide;potassium chIorab; and'sulfur dioxide. ' 
Molten lithiUDiatJ8tCseve:ely attacbCr. FusCd .~~ n.itr:ate be~w 2.00 ~C ~ts exploSiVely aDd may ignite or react violenUy with .' - ... 

~~'i_f~]!'~~:~~:~~~/:
:...: 
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Copper, ca 100% 

1989 OSHA PEls 
8-hrTWA: 1 mgJrriJ* 
8-hr TWA: 0.1 mg/m't 

1989-90 ACGrn TLVs 
TLY-TWA: 1 mg/m3. 
TLY-TWA: 0.2mg/m3t 

1988 NIOSH REL 
None established 

1985-86 ToxIcity Data; 
Human. oral. TD

Lo
: 120 p.g/kg affects the gastrointestinal tract 

(nausea or vomiting) 
Rat. oral, TD

Lo
: 1210 p.g/kg (35 weeks prior to mating) affects 

fertility (pre- and post-implantation mortality) 

• Copper dusts and mi3ls, as Cu. 
t Copper fume.*Sec NIooR, KrECS (GLS32S000), for addiJional reproductive, tumorigenic, and toxicity data. 

Boiling Point: 4703 of (2595 0c) Molecular Weight: 63546 
Melting Point: 1981 "F (1083 0c) Density/Specific Gravity: 8.94 
Yapor Pressure: 1 mm Hg at 2962 of (1628 0c) Water Solubility: Insoluble 

Appearance aDd Odor. Solid., various shapes, odorless, red/brown~lored metal or powder. Copper is ductile, tough. and easily worked. It is 
very resistant to corrosion. but readily attacked by alkalies. 

~§mtqfii:~.tl9:#!mI§!RW§19.1J1!_W.JJ..'fIJlti~iif.&.'J.$.i:g1j!tIt.!M¥ij1~1f.~~1?$.lmS1I~!f.illllt.w.ltlUI1: 
Flash Point: None reported AutoignItIon Temperature: None reported LEL: None reported UEL: None reported 

ExtInguishing Media: Use extinguishing media appropriate to the surro\D1ding fire since copper does Dot bum. Fmely divided copper bums in 
air, and in extreme cases ignites spontaneously. 
Unusual FIre or ExplosJoD Hazards: Liquid copper explodes on contael with water. HighconcentratioDS of fme copper particles in the air may 
present an explosion hazard.· 
Special Flre-fightiDg Procedu~Since fue may produce toxic fumes, wear a self-<:ontained breathing apparatus (SCBA) with a full facepiece 
operated in the pressure-demand or positive-pr-essure mode and a fully encapsulating suit. 

.-~ ... 



~~r:oom:=;~~~ W0.~C: m:d.;?~,~~~~~~~..:t:~~:~...as. ~ ~a;~~:~~~~~~~:~~:r~~orig~~,~~~::~g~c Cff.CC%: 
Summary or Risks: Copper is a necessary hUIllin nutrient, excessive intake levels of which the kidneys riOIiriany eliminate. In individuals with . 
kidney disease or, rarely,Wilson's disease (abnormal retention and storage of copper in the body that damages the liver~ kidneys, brain. blOod, : . 
Nmes, and endocrine glands). copper levels may accumulate. Significant industrial exposure ro ~occurs inainly through inhalation of fwnes 

. g welding, smelting, or refining operations; or through exposure ro copper dusts and mists during mining, extracting, refining, or manufactur
processes. Copper partic.l~may irritate, disco}or, and damage eyes. Exposure to co~ salts in~app~cationSis ~tentiaUr toxic. Copper 

dusts, fumes, and salts may Imtate the upper respuatory tract. Long-term exposure may Imtate the skin and discolor the skin or hair." - -. ~ 
Medical Conditions Aggravated by Long-Term Exposure: Individuals with impaired pulinonary or renal fimctionshould avoid exposure. c:-;. 

~:~~a:;=:~~sre:~~;:- liv~,.~~~~:. ";':;; ·:~., ..~~L~i~,~;(.;tt::{;:"'t;~~::~:~~·;~ ~7:'~;~" 0_.:-' ~~ _ . .::--: # 

Acute Effects: Inhalation of copper fumes may give rise ro metal fume fever (after an-incubation period ofabout 5 hr). an allergic reaction with
 
flu-like symproms-high temperature, metallic tasre. nausea., coughing. general weakness, muscle aches, and ~tion.These symptoms usually
 
disappear within 24 hr. Direct contact with copper causes skin and Oess often) eye irritation, and itching of the linings of the nose, mouth. and res

piratory tract. Exposure to copper dust may cause a greenish-black skin discoloration. Copper ingestion causes nausea, vomiting, abdominal Pain.
 
and diarrhea. Ingestion of1arge doses may cause sromach and intestine ulceration. jaundice, and kidney and liver damage.
 
Chronic Effects: Continued exposure to copper may cause mild dermatitis and degeneration of the mucous membranes. Repeated or prolonged
 
exposure ro copper dusts and mists can discolor skin and hair and irritate the skin. Repeated inhalation can cause chronic respirarory disease.
 
Individuals with Wilson's disease (1 in 200,000 individuals) are more susceptIble to chronic copper poisoning. Ifundetected and untreated., this
 
progressive condition is evmtually fatal. . .
 
FIRST AID
 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water lDltil transported to an emergency medical
 
facility. Consult a physician inunediately.
 
Skin: Quickly remove contaminated clothing. Rinse with flooding ImO\U1ts of water for at least 15 min. For reddened or blistered skin. consult a
 
physician. Wash affected area with soap and water.
 
Inhalation: Remove exposed person to fresh air and support breathing with artificial respiration.
 
Ingestion: Never give anything by mouth ro an unconscious or convulsing person. If ingested, have that conscious person drink I to 2 glasses of
 
water, then induce vomiting.
 
After first ald, get appropriate In-plant, paramedic, or community medIcal support.
 
Physician's Note: A blood COlDlt shows leucocytosis if an individual has metal fume fever. Consider chellation with penicillamine or BAL
 
(British Anti-Lewisite or dimercaprol) for chronic intoxication.
 

~1!B~n§nl2tt~$piIJl~1iIly.iUJ.@~Ii§.p§§@l~~grm;gqiji~w.&'f~tt.@::mwl!~~*1~111Iifitl$~if:~I~t11.8~~~~@!ii~~~~~@~1:~~]~~1~~m~l::iim1~I~I~~1: 
SpllllLeak: Notify safety personnel., remove all heat and ignition sources. and provide adequate ventilation. Avoid creating dusty conditions.
 
Cleanup personnel should protect against vapor inhalation and skin and eye contact. Oeanup methods such as vacuwning (with the appropriate
 
filter) or wet mopping minimizes dust dispersion. Absorb liquid containing copper with vcrmiculire. dry sand. or other inert materials. Place in ap

propriate containers for disposal. Follow applicable OSHA regulations (29 CFR 1910.120).
 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal.,·stare. and local regulations•
 
[:'"1) A Designations
 

\o.......,.tA Hazardous Waste (40 CFR 26133): Not listed
 
-miedas aCERCLA Hazardous Substance· (40 CFR 302.4), Reportable Quantity (RQ): 5000 lb (2270 kg) [. per Oean Water Act, 307(a)]
 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
 
Listed as a SARA Toxic Chemical (40 CFR 372.65)
 
OSHA Designations
 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)
 

~~i:I!§Dt~:: "<:":'~': ':.':::':.' ;:~qgtl!: l:~~ll:~:[I~;llmi 
Goggles: Wear protective eyeglasses or chemical safety goggles. per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and. ifneces
sary, wear a NIOSH-approved r~ator. Some recommendations follow. For copper dust and mists greater than 50 myJm', wear a high-efficiency 
particulate respirator, a supplied-1Ul' respirator, or an SCBA, all with a full facepiece. For copper dust and-mists greater than 2000 myJm', wear a 
supplied-air respirator equipped either with a full facepiece operated in pressure-demand or positive-pressure mode or with a hood in continuous- . 
flow mode. For copper fumes over 100 mgJrn', wear either a powered air-purifying respirator with a high-efficiency filter, or.a supplied-air 
respirator equipped either with a full facepiece opa--ated in Fsure-demand or positive-JJ(essure mode or with a hood in continuous-flow mode. 
War-rUng! Air-purifying rupiralors do not protect worlrus UJ o:cygen-deflCienl Qtmospheres.· . 
Other: Wear impervious gloves. boots, aprons, and gauntlets ro prevent prolonged or repeated skin conract. Eye and face protection is required
 
when grinding, welding. cutting. or remelting. Protect skin from molten metal and radiant heat when melting scrap. Machine turnings may also
 
present a laceration hazaId. When handling oil-contam.inat.ed copper, wear robber gloves ro prevent skin contact. .
 
VentlJatloo: Provide general and local explosion-proof ventilation systems ro maintain airborne concentrations below OSHA PELs and ACGrn
 
TLVs (Sec. 2). Local exhaust ventilation is prefened since it IXevents contaminant dispezsion into the work area by controlling it at its source.(llD)
 
Safety Stations: Make.available in the work area emergency eyewash stations. safety/quick-dre:nch showcn. and washing facilities.
 
Cootamlnated Equipment: Never wear contae:t leases in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
 
material from your shoes and equipment. Launder contaminated clothing before wearing. '. _. ".: - ., . • .
 
COllll;Deot5:;Neve:ceat; drink. m ~ke in ~kare8S_ Practice good penona1 hygiene. after-using this material. especially before eating, drinking,; .
 
smo~.~ the toiler.or applymg. ~ellCS,~::~:~:·~'''~':;;::1 :;~:;~ t ..·, ~;",. "?~~::"\'":;:i';"::::;:'~{-;-:':'.'~]'.~~"':.~:; ~ .; . ::. _,; _.~ ..". :. ''-'';';."~ '" ;:. :'~:.:.::',":~ 

§'" .:~ ..::" :;~.' ; '..PJ.,f..... :.~., ·llmjt:.'··:~::·:·".':::.::'. . . .: ·dr4'\.:~f%;.~:~~~:. :"~~'1 
StorageReqolrements:Srore-copperio.tightlyc1osedcontaincrsinacool..dry...w~ventilatrdllrelLAvoidexposure.toairand.moisture..::,,,c: ..':,.; 

=:WeeriDg~I!~~~.and.furue:~~.~.~=~==:~~~~~~th~}.~~:~::=
 
good~~~~~~~OZ:::~;:beIOwtheprimlYf~=:~~n:tl:e1sio.theair~:;.~
 

'rPrecaoUoos:Provideplacementmd·pC:riOdiCexamioationsthatemph.asii:etheskm;~ey~~dreSpiralO!Ysystem.Prevent.exposing;,!.~/,. 

~=;O:~~~~)~li:~·~:~~~~~~¥~f~4f~~ii~~~t~:8~~~LE;t~{~~t;t:~f;t3.~r-~~:~~."-::~.i.fJ}j" 
MSDS Colkdio.I Rd'eraaas:26.38.73.84.88. 89; l00~ 101, 103; 109; 124; 126. 121. 132; 133.134; 136..138; 139: 143.. 144,~.'",.;:;*; -,. .:--' ~~,-., , '''-,..: ~~"i'"i}'..l'::.' 
Prepared by: MJADisoa, BS; IDdllSbiai. Hygiene Review: OJ Wilson. CIH; Medical Review: W Silvennan. MD; Edited by: JR Stuart, MS .'~. ; . ;::.:~~.; 1. 
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-~ _. -- Ethylbenzen~(C~c;HS>~p~on:perived.byh~g benzene.~ethy}ene~inPres~ce o!~uminum·chloride .with : R .":: 1: '":' NFPA I 
:..' :"~ subsequent distiDanon. by fracti0!lanon directly ~~ the rrnxed xylene stream In petroleum refining. or dehydrogenatlon : I. 3 : <®> 

of naph~nes.Used as a so~ent. an antiknock ~gent in gasoline; and as.an intermediate ~ production ofsynthetic rubber. S 2* :~. 2 0 I 

styrene. cellulose acetate, diethylbenzene. acetophenone. ethyl anthraqumone. propyl oxide. and et-methylbenzol alcohol.., K .4 .' - I 
Other Designations: CAS No. 100-41-4. ethyIbenzoI;EB. phenylethane. NCI-C56393•••~~ ::::- ." .' . • Skin . . ! 
Manuracturer: Contact your supplier or distributor. Consult latest Ch.emiaJl Week.Buy~s· Guide.[TJ) f<?r a suppliers list.' absorpnon ~~t I 

" " : . ".-" . ,".. F 3 I 
. . '. R· 0 I 

Cautions: Ethylbenzene is a skin and mucous membrane irritant considered the most irrilating of the benzene series. Inhalation PPE - Sec. 8 i 
causes acute and chronic central nervous system (CNS) effects. It is highly flammable and forms explosive mixtures with air. t Gronic . 

effects 

~:§~t!2.ti~:;~;!IE!t~:::~p<,:ltl.}.JP'!gs.iQ*·.P~t#,!f!\::::I'~!:'@::,:,·fi!:i·!:::::::!::i,:::,!:m:::;:::::iti):j'::{:)l:{{}:,{:';:!::':::::::::':::%Bit/ ·::'::·(:.:':::\,),.::.::/;::,'r:·'::::;:::·;·H!{:\!}f:··........:::::,{:}:L \(/ .
 
Flash Point: 64 OF (18°C) CC IAutoignition Temperature: 810 OF (432.°C) I LEL: 1.0% v/v IUEL: 6.7% v/v 

Extinguishing Media: Class 1B Flammable liquid. For small fItes. use dry chemical. carbon dioxide. or •alcohol-resistant' foam. For large fIres, use 
fog or 'alOlhol-resistant' foam. Use water only ifother agents are unavailable; EB floats on water and may travel to an ignition source and spread 
fire. Unusual Fire or Explosion Hazards: Burning rate =5.8 mm/min. Vapors may travel to an ignition source and flash back. Container may 
explode in heat of fire. EB poses a vapor explosion hazard indoors, outdoors, and in sewers. Special Fire-fighting Procedures: Because fire may 
produce toxic thermal decomposition products. wear a self-contained brearhing apparatus (SCBA) with a full facepiece operated in pressure-demand 
or positive-pressure mode. Cool container sides with water until well after fIre is ouL Stay away from ends of tanks. For massive fire in cargo area, 
use. monitor nozzles or umnanned hose holders; if impossible. withdraw from area and let fire bum. Withdraw immediately ifyou hear rising sound 

.from venting safety device or notice any tank discoloration due to fife. Do not release runoff from fire control methods ~ sewers or waterways. 
-~. ~. 
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airway disease)..Target Organs: Ey~·respiratoiy~systein~-·s1cin. eNS. blood. Primary Entry Routes: Inhalation. skin and eye Contact. Acute -_~ ..~~ -".-~~"':':

Effects: Vapor inhalation of 200 ppm caused transient eye irritation; 1000 ppm caused eye irritation with profuse watering (tolerance developed ,

rapidly); 2000 ppm caused severe and immediate eye iIritation and watering, nasal iIritation, chest constriction, and vertigo; 5000 ppm was . - ,' .
 
. ,Ierable and caused eye and nose irritation.' Jnhalation ofhigh concentrations may cause narcosis, cramps, and death due to respiratory paralysis.~
 
~ exposed to pme ethylbenzene for. 10 to 15 inin absorbed 22 to 33 mg/crrilfhr. Immersion of hand in solutions of 112 & 156 mg/L for 1 hr .' .
 

absorbed 118 &215.7 J.1g/crn2fhr, respectively. Chronic Effects: Repeated skin contact may cause dryness, scaling, and fissuring. Workers 

chronically exposed to > 100 ppm comi>lainedof fatiguC;·sleepiness. headache, and mild irritation of the eyes and respiratory tract. Repeated vapor
 •
inhalation may result in blood ~!sorders. particularly.leukopenia (abnormally low level of white blood cells) and lymphocytosis. .. .
 
FIRST AID .•...'. "<~";;:::': -;:=(" ..'Y:-:::~~:::1·.0...~':>: ;.~"".~ ::-:-~ ~~~"':~;:", -,:< .: .... '.. . .
 

Eyes: Do lIbt allow victim to rob or keep eyes tightly shut: Gently lift eyelids and flush immediately and continuously with flooding amounts of
 
water until transported to an emergency medical facility~ Consult a physician immediately. Skin: Quickly remove ~ntaminatedclothing. Rinse
 
with flooding amounts of water for at least 15min. Wash exposed area with soap and water. For reddened or blistered skin. consult a physician.
 
Inhalation: Remove exposed peISOn to fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or
 
convulsing person. Contact a poison control center and unless otherwise advised, have that conscious and alert person drink 1 to 2 glasses of water
 
to dilute. Do lIbt induce vomiting! Aspiration of even a small amount of EB in vomitus can cause severe damage since its low viscosity and surface
 
tension will cause it to spread ova a large area of the lung tissue.
 
After fIrst aid, get appropriate In-plant, paramedIc, or community medical support.
 
Note to PhysIcians: BEl = mandelic acid in urine (15 gig of creatinine), sample at end of shift at workweeks end. Since this test is not specific.
 
test for EB in expired air for confirmation. __'_'. . 

Sediolf:?tt.::{$pnl;:Eeak;:::aij'(l:pi~·pO§aI.·'P:roce(JUI'¢S·::i:;:;:i:'~tti::::'i::::::-:::\:'::i:ii:;i;\::::Uiit'i'::::it::~:,:,::::i::\:·}i\:Y> ',.. .';::/\}:>'•• \ 

SpilllLeak: Notify safety personneL Isolate and ventilate area, deny entry and stay upwind. Shut off all ignition sources. Cleanup personnel should
 
protect against vapor inhalation and skin/eye contact. Take up small spills with earth, sand, vermiculite, or other absorbent, noncombustible mate·
 
rial and place in suitable container. Dike far ahead of large spill for later reclamation or disposal. Report any release>1000 lb. Follow applicable
 
OSHA regulations (29 CFR 1910.120). Environmental Transport: If released to soil. EB partially evaporates into the atmosphae, with a half-life
 
of hrs to wks, and some leaches into groundwater, especially in soil with low organic carbon content. Biodegradation occurs with a half-life of 2
 
days. Some EB may absorb to sediment or bioconcentrate in fISh. Evidence points to slow biodegradation in groundwater. In air, it reacts with
 
photochemically produced hydroxyl radicals with a half-life of hrs to 2 days. Additional amounts may be removed by rain. Ecotoxicity Values:
 
Shrimp (MysUkJpsis bahia), LCso = 87.6 mg/L/96 hr; sheepshead minnow (Cyprinodon variegatus) LCso =275 mg/L/96 hr; fathead minnow
 
(P.imephales promelas) LCso =42.3 mg/L/96 hr in hard water & 485 mg/l196 hr in softwater. Disposal: A candidate for rotary kiln incineration at
 
1508 to 2912"F (820 to 1600'C), liquid injection incineration at 1202 to 2912'F (650 to 1600"0, and fluidized bed incineration at 842 to 1796"F
 
(450 to 980'C). Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal. state, and local regulations.
 

EPA DesIgnations OSHA Designations
 
Listed as a RCRA Hazardous Waste (40 CFR 261.21): No. DOOl. Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-I-A)
 
Listed as a SARA Toxic Chemical (40 CFR 372.65)
 
, A Extremely HazardOUS Substance (40 CFR 355), TPQ: Not listed
 
~ as a CERCl.A HazardousSubstance* (40 CFR 302.4): Final Reportable Quantity (RQ). 1000 Ib (454 kg) [* per CWA, Sec. 311 (b)(4) &
 

CWA, Sec. 3CJ7 (a)] •
Sectj<?q:.~p::§p¢cj*!:Jtrqt¢cti§#..:.Q~ta\(,,:::,\::::::{::·;':/t-:::.,::::::: '. .. '.. '."':" ... ....,>;•..•••:. ............•• .~':..... ............>
 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because
 
contact lens use in industry is controversial. establish your own policy. Respirator: Seek professional advice prior to selection and use. Follow
 
OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH·approved respirator. For < 1000 ppm, use a powered
 
air.purifying respirator with an appropriate organic vapor cartridge, a supplied-air respirator (SAR), SCBA. or chemical cartridge respirator with
 
appropriate organic vapor cartridge. For < 2000 ppm; use a SAR or SCBA with a full facepiece. For emagency or nonroutine opaations (cleaning
 
spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient aJmo

spheru. Ifrespirators are used, OSHA requires a respiratory protection program that includes at least: medical certification, training, fit-testing,
 
periodic envirorunentaI monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Other: Wear chemically protective
 
gloves, boots, aprons, and gauntlets made of Viton or polyvinylchloride to prevent skin contact. Ventilation: Provide general and local exhaust
 
ventilation systems to maintain airborne concentrations below the OSHA PEls (Sec. 2). Local exhaust ventilation is preferred because it prevents
 
contaminant dispersion intu the work area by controlling it at its source,<103) Safety Stations: Make available in the work area emergency
 
eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes from
 
street clothes and launder before reuse. Remove this material from your shoes and clean PPE. Comments: Never eat, drink. or smoke in work
 
areas. Practice good personal hygiene ma using this material. especially before eating, drinking, smoking, using the toilet, or applying cosmetics.
 

;:§~~!qfi:i;2;~?:1§pf&jD;!T!!.§Yn§ij§:i~q::~pmm~P;~:@::::1:::::I!;I;:i;;ii::;i::iiicf11::::::;::::;Iil'::=:::::!:i:::i':H'!:tt::::::j:Il:::t:::::::::;:::::i:'f!:::!I::j:::j:::::::iiji::~:~:::i:f::!::::::::ii::l::i:i:::il:::i:!;f:::::ij:i::if::Iit:f::::I:::~iIi'::ii::I:i:::fi::: 
Storage Requirements: Store in a cool, dry, well-ventilated area away from ignition sources and oxidizers. Outside or detatched storage is
 
preferred. If inside, store in a standard flammable liquids cabinet. Containers should have flame-arrester or pressure-vacuum venting. To prevent
 
static sp~ electrically ground and bond all equipment used with ethylbenzene. Install Class 1. Group D electrical equipment. Engineering, . .
 
Controls:To reduce potential health hazards,; use sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain...
 
levels as low as.possible; Purge and ventilate reaction vesSels before workeIs are allowed to enter for: maintenance or cleanup_.Adminfstratlve. ~'4.. • _.__ '. .
 

C~ntrols:. Consider preplacement and periodic medical'exams o[eXposed.worken that emphasize the CNS..skin,. blood..and respiratory system'/C"" - z....·•
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MATERIAL NAME: MAGNESIUM MEfAL (RIBBONSfTIJRNINGS) ";-- ,: '::.:. .:"'c,	 '~', . 
DESCRIPTION (OriginlUses): fupared by electrolysis of a mixture of ~esia andInereuric oxide. Used	 1 " 
in alloys of light metals. in pyrotechnics, flashbulbs and flares; as a Grignard reagent; for recovery of titanium. 0iW-. 2 
OTHER DESIGNATIONS: Mg; NIOSH RTECS #OM2100000; CAS #7439-95-4 
TRADE NAMESNENDORS: MAGNESIUM MEfAL, Reade Manufacturing Co. HMIS 
MANQFACI1JRERlSupPUER: Available from several suppliers, including: ' H 1 
Reade Manufacturing Co., Ridgeway Blvd.. Lakehurst, NJ 08733; Telephone: (201) 657-6451 F 3 R 1 
COMMENfS: Combustible magnesium metal in the form. of fme powder, thin sheets, and R 3 I 1 
tumings is easily ignited and bums with intense heat Powders form explosive mixtures in air PPE. S 1 
that can be ignited. by a spark.. • See sect 8 K 4 

f::'SEGTION:~:2mINGRlIDIENTS:#\NDUIAZARDstr:~:::~:::~:~:n:::r::::::r::~lft::r:I~~~tr{:fffrfr@::HAZARD?DATA::f::::?\::;?;':~;; 
Magnesium Metal, CAS #7439-95-4, NIOSH KIECS #OM2100000 Hazard and Toxicity Data 100 

TLV:lO mgtm3 as 
Magnesium Oxide·~agnesium Oxide (Fumes), CAS #1309-48-4; 

TLV: Magnesium Metal: None NIOSH KIECS #OM3850000 Established 

Toxic Dose for Magnesium Oxide 
Human, ~aIation, TCLa: 
400 mglm ([oxic Effects: 
Unspecified in Source) • Current1987-88 ACGlliTLV Hamster, Intratracheal, TDr..o: 
480 mglkg (30 Weeks. Intermittent 

Comments: Primarily hazardous as a combustible metal. Toxic Effects: Equivocal 
~ Tumorigenic Agent) 

Boiling Point ..• 2025·F (l107"C) Specific Gravity ..• 1.740 
Vapor Pressure ..• 1 Torr at 1150"F (621·C) Melting Point ..• 1300"F (649"C) 
Water Solubility .•• Insoluble Percent Volatile by Volume ... Not Found 
Vapor Density ... Negligible Molecular Weight ... 24.31 Grams/Mole 
Evaporation Rate ..• Negligible pH ... Water Solution Alkaline (pH>7) 

Appearance and odor. Silvery while metal. Odorless. 

Comments: Solvent solubility: mineral acids. concentrated hydrofluoric acid ammonium salts. 

:::::SEcrION?4t{FIREtAND:'EXPLOSIONDAT:Att:~;:~fni::::::trttt;ffIrtrr·::::t:rrrr:~trt::.:;;trI:LOWER,}UPPER 
Flash Point and Method I Autoignition Temperature , I Flanunability Limits in Air Not Not .' 

Combustible I Not Found I Not Found Found Found 
EXTINGWSHING MEDIA: Use G-l~ graphite powder, Met-L-X~powder, pawdem1 talc, dry graphite. pawdem1 sodium chloride, soda ash, or 
ocher suitable powdcn. WARNING: Do not use foam. carbOlltetlachloride, cuboo dioxide, or water to extinguish magnesium f1reS, because 
dangerous readiOllS will occur (see sect. 5). UNUSUAL BRElEXPLOSION HAZARDS:' Magnesium may ruct with moiSlUIe or acids to evolve 
hydrogen gas (H:).whic:h is a highly dangerous tire orexplosion hazaId. Itwill ruct violentlywi!h oxidizing materials. SPECIAL FIRE
FIGHTING PRdtEnURES· During machining, magnesium Cues may resuJt from use ofdull cuttiDg tools ormaking light (thin) rots at high 
speed.. Magnesium tumings and borings sbouJd be colleded fiequeDtly duringworlciDg bows. StIR !hem in clean. dry, me!3I-covered 
c:ontliners labeled "MagnesiumOnly:' m figblerssbould proteet theireyes and slcin from flying putic:les. In order to pn:venteye injury, 
do not loot diIectIy at magnesium fu= Wear protective brealhing apparatus. In the case 0(massive magnesium fues, proteci nearby
fac:ilities and let the fIR: bum. ' -~ . " . ''':: 0 

'0 ' 
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·it'SEGTl(jNi'6gHEA£T}r~:HAzAJUjf.tNFO~M:ATIOMttttftHt:t{::tfftHt'Nf%'@tW}ttf:'t,:tftjtt::tf'!mj'j'ttjt'tr~'jt'j:t{. 
Magnesium is not listed as a carcinogen by the NTP, !ARC, or OSHA. . '. 

;.SUMMARY OF RISKS:' Magnesium metal does not have well-characterized toxicity. Magnesium particles imbedded in the 
skin can produce sores that resist healing and an accumulation ofgas under the skin and gaseous blebs (small blisters)• 

. Inhalation of magnesium fumes may ca~ metal fume fever. Magnesium oxide (MgO) fumes can irritate the nose and throat. 
. Magnesium oxide has a1LV of 10 mglm', while the 1LV for magnesium metal is unavailable. TARGET ORGANS: Upper 
-. respiratory tract and lungs:skin. eyes. and central nervous system. PRIMARY ENTRY: Inhalation or oral ingestion of._ . . . 
. magnesium salts. M:!lIE EFFECTS: Magnesium fumes in oxide form can irritate the eyes, nose and throat and cause metal 

fume fever with febrile conditions, cou~ a feeling ofpressure on the chest, and leukocytosis (an increase in the number of '. 
leukocytes circulating in the blood). Spills of molten magnesium can cause skin bums. CHRONIC EFFECTS: None reported. 
MEDICAL CONDmONS AGGRAVATED BY LONG-TERM ExposURE: Intoxication may be caused by oral administration of 
magnesium salts to someone with kidney disease.. . '. 
FIRST AID: EYE CONTACT: Immediately flush eyes, including under the eyelids, gently but thoroughly for at least 15 
minutes. Get medical help.* SKIN CONTACT: Wash thoroughly after handling magnesium. Get medical help.* 
INHALATION: Remove victim to fresh air; restore and/or support his breathing as needed. Avoid prolonged or repeated 
exposure to magnesium. Ifvictim is not breathing, give him artificial respiration. Get medical help.* INGESUON: Rinse 
victim's mouth with water, give him 2 or 3 glasses of water to drink. Do not induce vomiting. Never give anything by 
mouth to someone who is unconscious or convulsing. Magnesium metal has a low oral toxicity. Get medical help.* 
* GET MEDICAL ASSISTANCE = IN PLANT, PARAMEDIC, COMMUNITY. Seek prompt medical assistance for further 

treatment, observation, and support after first aid. 

trBECTIONntsPlLmrUEAKWANDfDISPOS:A:LlPROCEDURES::;:::,?"j;:::;:;:,j{,:::j:t"::f:/'{{:f?':f#,tt'j·:j;::,:},\}·,":)?{'/·:\ 
SPIlliLEAK: Remove any sources of ignition from a magnesium spill. Do not use water in cleanup or get spilled material 
wet. Use nonsparlcing tools. Place waste in clean, dry, metal containers and remove them to clean, dry storage. 
WASTE DISPOSAL: Magnesium scrap is usually reclaimed for economic value. Small amounts may be disposed of in 
landfills. Follow Federal, state, and local regulations. 
EPA Hazardous Waste Number (40 CFR26121, Ignitability): DOOI 
Both magnesium metal and magnesium oxide are reported in the 1980 EPA TSCA Inventory. 
Aquatic Toxicity Rating: TI..m96: Over 1000 ppm for magnesium oxide. 
Magnesium is not designated as a hazardous substance by the EPA (40 CFR 116.4). 
EPA Reportable Quantity (40 CFR 117.3): Not Listed 

GOGGLES: Wear dust-resistant goggles or face shields to prevent eye contact with magnesium. GLOVES: Wear impervious 
gloves to prevent prolonged contact with skin. RESPIRATOR: Where high dust levels prevail, use a NIOSH-approved dust 
mask. VENTILATION: Where dusty conditions prevail, provide dry, explosion-proof ventilation. Eliminate all possible 
sources of ignition/explosion. 
SAFEIT STATIONS: Eyewash stations, washing facilities, and safety showers should be available in areas of use and 
handling. 
CONTAMINATED EOUIPMENT: Contact lenses pose a special hazard; soft lenses may absorb irritants, and all lenses 
concentrate them. Particles may cling to contact lens surfaces and cause corneal injury. 
COMMENTS: Practice good personal hygiene. Keep materials off your clothes and equipmenl Avoid transferring materials 
from hands to mouth while eating, drinking. or smoking. 
In all cases prevent contact with fire sources or possible chemical mixing, because this metal is highly 
reactive (see secl5).. 

:ttSE€TIONI9J'SPECIAEiiPREGAUfIONSiAND,COMMENTSIttt:;:'@tj:,j:ft,'::::jf:·jjt'iffft":')::",:':f::::,/ttttt 
A I'IUN: Store magnesium in tightly closed containers in a cool, dry, well-ventilated area away from fire 



HMIS 
H 3 
F 2 
R 1 
PPG· 

-"~oS, • Sec. 8 

NIOSH REL, 1987 
Ceiling limit: 5 mglm3(manganese and 

compounds, as Mn) 
Toxicity Data-
Human, inhalation, TCx..o: 2300 Ilglm3 

ACGmTLVs, 1988-89 
TLV-lWA: 5 mglm3(dust and compounds) 
TLV-lWA: 1 mglm3 (fume) 
STEL: 3 mglm' (fume) 

,::§~t!9tl~g:;ji:i::m'grgm~~~~~g;;:Q£§!oot!9fi;qt~~jJ.rgiR~ffii.§::M::::::t:j:::~j:::::HW::j:::ij~i~t:::j:j~:::~Ifl~:}.j;:jjt:::,::::rr:tI:~::t;;::~::jttt:~;:;:::~:ji::j::;::tIj::t:i:;:tt:::@::::~:;::;::::::::::I,:j:}:f 
---- ....

Manganese. ca 100% 

OSHA PEL 
Ceiling limit: 5 mglIn' (manganese compounds. 

asMn) 

.. See NIOSH, KTECS (009275000), for additional data With references to mutagenic and tumorigenic effects. 

:::§~~~9pb~;r:gpy~imtP~~:~j::I:::::Ij:::m::::::lti:l:j:::::::::::::j:::'::::::~::};:~j::t::i:::{:::;::::H;:t:M!i:t:::::i\'Iitt::Jl:l&ij!iIIrf®;!Mm:tf::§jlr::~:::::jmmm::@;:~:;r::::r::{::f:~:m'::{IIti:::::t::t::::::M:?:,,'>:')::? 
Bolling Point: 3803 'F (2095 "C) Atomic Weight: 54.94 
Melting Point: 23oo"F (126O"C) Specific Gravity ~O = 1 at39"F (4 "C»: 7.20 
Vapor Pressure: 1 mm Hg at 2358 "F (1292 "C) Water SolublUty: Impure Mn decomposes slowly 

Appearance and Odor: Reddish-grey or silvery powder or metal No odor. 

.. Othersoim:es (Genium refL 7, 89,and 126) give 3807"F (2rYn 'c), 3564"F (1962 "C), and 3452"F (1900"C) boiling points, respectively. 

::,~~t.~9gj::~#:Eirg~~::g*PJQ$ro.J:(:;P~~i:::::;\:I:::::~I{:::}~:::t@'::::::}j:::I~!~Et::i!:i::::l::::::::fl::::t::::::t}::jM'!m:':I::;:~JA:@jffg::~:::f::It'i:r':I::!i:t::J~:::::::,:m::t:w:::?\:,;}'i:::j"::f!::::::::::t:::;:::::?::!:::n::: 
Flash Point: None report.od Autolgnltloo Temperature: • LEL:  UEL: None reported 

ExtIngulsbfDg Media: Use dry chemical extinguishing agent designed for metal fIreS. 
Unusual Fire or &ploslon Hazards: Manganese dustor powder is flainmable and moderately explosive when exposed to flame or heated in 
carbon dioxide. Mixtures of manganese dust and aluminum dust may explode in air. Ammonium nitrate and manganese may explode when 
heated. Flammable hydrogen gas is generated under certain conditions (Sec. 5). ' 
Special Flre-flgbtIDg Proceduns:WeM a self-contained brealhing apparatus (SCBA) with a full facepiece operated in the pressiJ.re-demand or 
positivc-pressuremodc.,;,,_: <~~ ':~~"'>' _',-;,~,-:; 

.. MaDganese metallpowder'caa presaIl a dust explosion hazard IIDdu favoring conditioDa of particlo size and aUbome dust dispemoD. The minimum explosive' 
concentratiOD ~Mailo.l2SOVft'. with. mjnim"" igDitioa taDper2blreof842 7(450"0. Oxygen c:oncemralions of less than 15er. prevent ignition., 
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~::~o~;~~gI~~~J:~:~\~meters.th~meters, hydrometers. and pyrometers; in mercury ~o0 . 
arc lamps producing ultraviolet rays; in switches and fluorescent lamps; as a catalyst in oxidations of organic -
compounds; in alloys; in explosives; and for extracting gold and silver from ore. . 
Other Designations: Colloidal Mercury; Metallic Mercury; Quicksilver; Hg; Hydrargyrum; Genium 
CAS No. 7439-97-6 HMIS 
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweelc H 3 R 1 
Buyers' Guide (Genium ref. 73) for a list of suppliers. ~ g I 4 
Comments: Inorganic and organic mercury compounds are highly toxic, as is pure mercury. PPG. S 1 

WSEewJllNWZJ.lINrJREnlENms.~ANmWHKWARDSKlm@§M 
Mercury, CAS No. 7439-97-6 

·Mercury can be absorbed through intact skin, which contributes to
 
overall exposure.
 
"See NIOSH, RIEeS (OV4550000), for additional data with referen:es to
 
reproductive, mutagenic, and tumorigenic effects.
 

mWO/&Wil 
Ca 100 

·See sect 8 K 0 

WJmlma!IXl<<)S:01tblI~lElMl1tSll~Mmtl 
OSHA PEL
 

Ceiling: 1 mg per 10m'
 

ACGm TLV (Skin·), 1987-88
 
TLV-lWA: 0.05 mglm'as Hg (Mercury
 
Vapor)
 

Toxicity Data··
 
Rabbit, Inhal~tion, LeLA: 29 mglm'
 
(30 HIs)
 

1$.J$.ewlQr:9;:M:a~:~~~nEHM5.l.m»':E~~~tl1~l.I$W:f:::t~@1*~m~M~mtli:Mit~:~j@ftt~~WtWttt#rjjN!#l~l¥¥M:@:I:t{r@¥~:~~~:~~::::::n:::~:~:::l:n:~::~:::t::~:r:~:~tl~~l~ti~~MMlftt 
Boiling Point: 673°P (357°C)	 Water Solubillty (%): Insoluble 
Specific Gravity (H

1
0 = 1): 13546 at 68°P (20°C)	 Molecular Weight: 201 Grams/Mole 

Vapor Pressure: 0.0018 Torr at 77°P (25°C)	 Melting Point: -37.93"P (-38.85"C) 

Appearance and Odor: A silver, heavy liquid; odorless. Danger: Mercury vapor has no warning proper'Jes. 

Flash Point and Method Autoignition Temperature Flammability Limits in Air 

• • % by Volume * • 
Extinguishing Media: ·Mercury does not burn. Use extinguishing agents that will put out the surrounding fire. 

, 

Unusual Fire 01" Explosion Hazards: When exposed to the high temperatures that occur during a fire, mercury can vaporize to form 
extremely toxic fumes. .,. . 

Special Fire-fighting Procedures: Wear a.self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure
demand or positive-pressure mode. 

~~ _~i~:I;~~~~z~~~;:::~;r~::~~';:;:&:i1~~;:
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-No:i6 ':MERCURY':::'8/88~I~, -,. .:-':.' ,:,.' ----- "~,_" .. ,..:., ,. ; -:;"~:'" ii:K,~'~j~/:
 

< ~.': ¥SE:eml()NnKWIl~*IM'ltEt@HtMZ:At.Qlltg~tEtiRMAdmN::iHIWIfIii::1:::iWW1¥IttfI@Wt::ii:iII:itWifiWIi@f:i:il@'filfffffHttWMNM ..i:i-::L~ 
Mercury is not listed as a carcinogen by tile NrP, !ARC, or OSHA. . . .	 ~ '. _ ~..:_~~~~,~* 

Summary of Risks:' Mercury is very toxic due to its liquid and fat solubility, lack of charge, and membrane permeability. It is a ':=; ~,._ "i" 
slowly cumulative poison that concentrates in the brain, kidneys, and liver. It is very hazardous when spilled or heated. Mercury and its .... 
vapor are rapidly absorbed by the membranes lining the respiratory tract, the gastrointestinal (GI) tract, and the skin. Mercury is a' . 
teratogen (causes physical defects in embryos)., Medical Conditions Aggravated by Long-Term Exposure: Preexisting ..... 

. 'III ~	 problems of the target organs can be worsened. Provide preplacement and periodic medical exams emphasizing the target organs... 
Target Organs: Skin, eyes, respiratory system. central nervous system (CNS), kidneys. Primary Entry: Skin absorption/ •
contact, inhalation. Acute Effects: Erosion of the respiratory/GI tracts, nausea. vomiting, bloody diarrhea. shock. headache, . 
metallic taste. Inhalation of high concentrations for short periods can cause pneumonitis, chest pain, dyspnea. coughing, stomatitis, 
gingivitis, and salivation. Chronic Effects: Tremors, emotional problems,loss ofconcentration, depression, drowsiness, fatigue, 
insomnia. loss of memory, kidney problems, eye lesions, vision disturbances, sore mouth and throat, problems with the sense of taste or 
smell, nosebleeds, nasal inflammation, loss of weight or appetite, poor hand-eye coordination, awkwardn«ss, and unsteadiness, as well as 
dermatitis. FIRST AID: Eyes. Immediately flush eyes, inclUding under the eyelids, gently but thoroughly with plenty of running 
water for at least 15 minutes. Skin. Immediately wash the affected area with soap and water because of the increased exposure from 
skin absorption. Inhalation. Remove exposed person to fresh air; restore and/or support his or her breathing as needed. Have 
medical personnel administer oxygen to treat the chemical pneumonitis that may develop. Ingestion. Never give anything by mouth 
to someone who is unconscious or convulsing. Note to physician: If indicated by degree of ingestion, saline cathartics and charcoal 
should be used. Chelation therapy with d-penicillamine may also be indicated. 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after first ald. Treatment of chronic mercury 
poisoning requires expert medical care. At the first signs, Immediately remove the exposed person from further 
exposure and have him or her examined and treated by a physician trained In occupational mercury poisoning. 

:~f~~S:E:@mlfjNMi~~SRIJj1ii:tIDEA!KRANDJUISROsiAtIDtRR:nCEDERES:~I~:::::lW:;:i:::!:;!:!~l~f~j§:f::i:!i:Iif:::n:nf:!@'::!W:::!I:*t!~t:::t::::i:::::r:':tIt 
Spill/Leak: Notify safety personnel, restrict access to the spill area to necessary personnel, and provide adequate ventilation. Clean up 
spills promptly. Specialized equipment and/or techniques may be required to safely deal with large mercury spills; if large quantities of 
mercury are used in the workplace, detailed, prior spill-management planning is recommended. Collect spilled mercury by using a suction 
pump and an aspirator bottle with a long capillary tube. For fmely divided mercury in inaccessible cracks, comers, etc., treatment with 
calcium polysuUide and excess sulfur is recommended to convert the mercury globules into mercury suUide. Vacuum cleaners may be used 
if they are equipped with specially designed mercury-absorbent exhaust mters. Collect the mercury into tightly sealed containers for later 
di~posal or reClamation. Cleanup personnel must use the recommended personal protective equipment (see sect. 8). 
Waste Disposal: Consider reclamation, recycling, or destruction rather than disposal in a landfill. Do not pour mercury down a drain. 
Mercury is very harmful to the environment. Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, 
state, and local regulations. 
OSHADesignatioDS	 EPA DesIgnations (40 CFR 302.4) 

. RCRA Hazardous Waste No. UISIAir Contaminant (29 CFR 19010.1000 Subpart Z)
 
CERCLA Hazardous Substance, Reportable Quantity: 1 Ib (0.454 kg)*
 

*Per the Clean Water Act, § 407 (a); Clean Air Act, § 112; and Resource Conservation and Recovery Act, § 3001.... •
Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of mercury may occur, wear a full face shield 
or splash guard. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Use a NlOSH-approved respirator per theN/OSH PockeJ Guide to Chemil:al Hazards for the maximum-use concentrations 
and/or the e~sure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). Other: Wear impervious gloves, 
boots, aprons:gauntlets, etc., to prevent any contact with mercury and the skin. 
Ven tUa tlon: Install and operate general and local ventilation systems powerful enough to continuously maintain airborne levels of 
mercury below the OSHA PEL standard cited in section 2. 
Safety Stations: Malee emergency eyewash stations, washing facilities, and salety/quick-drench showers available in work areas. 
Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb iIri~ts and all lenses concentrate them. Do 
not wear contact lenses in any work area. Remove contaminated clothing and launder it before wearing it again; clean mercury from shoes 
and equipment. Separate work and street clothes; store work clothes in special lockers and always shower before changing to street clothes. 
Comments: Practice good personal hygiene; always w.ash thoroughly alter using this material. Keep it off of your clothing and 
eqllipment. Avoid tnlnsfening it from your handS to your mouth while eating. drinking, or smoking. Do not eat, drink. or smoke in any 
work area. 

Storage/Segregation: Store mercury in a coot. dry. well-ventilated area in tightly closed unbreakable polyethylene containers. Protect 
these containers from physical damage. . 
Special HandUnglStorage: Construct storage areas to have smooth. hard. nonporous floors with no cracks orspaces so that spilled 
mercury globules do not form in inaccessible areas-. 
Comments: Mercuzy evaporates slowly. but if it is spilkd it can form many tiny globules that evaporate much faster than a single pooL 
of itwill. In an unventilated area, significant ccnicentration of mercury vapor can develop from this enhanced c·...aporation effect.This, 

.- ~ poisonous. vapor is particularly hazardoUS' if~ed:o!era long period.of.time; so spills ot".~leases ofm~;~uiIe-very~eticulou.r=. 
...•. <:0- . cleaning procedurcs.:~f"~?~;~' ...-_~>::.:'''~ .. :.:" .-~:= ~a •• ~~:e~7-:~.:.:~t~~ -.~.~{~:.::.-.;:..~.~:~/_:~~~::~~~.~~ ;.~~.- .-~ "~~~ ..PJ:I'.~~'l~~~~:;:,~~,,_~ .. ;.. :..:..:...~ ..r :~~~~~.._?:~~~.. _.~ .-: 
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Schenectady, NY 12303-1836 USA ";"':.".,: :.. . ...~ r: ssued: April 1 . 
.... ... <o ' -(518)377-8855'· '-, "' ..'.7'.~'~ENIU"~UBUSHING CORP. 

tSE(lTIONd1HMAmER'lAIlaDEN11IFle:ATION@Mj%tj@MmMl~MM1~rtWmmttttlMHtttI1H:j::rttttf:t:It::j::)):::J/:j:::::\:::t2S: 

::t:::;:I::7~~1:=:~~ Used to -~ufacmre-ollier'sel~~ro~u~;'~~~in ;~~hY and xerography M': 
and as a catalyst and pigment. '" '. . .. ~,.-:;....- "<Y' 

HMIS Not Found 
Other Designations: Elemental Selenium; Selenium Base; Selenium Dust; Selenium Metal; 
Selenium Metal Powder; Se; NIOSH RTECS No. VS7700000; CAS No. 7782-49-2 H 3 

P 0 R 1 
Manufacturer: CODtact your supplier or distributor. Consult the latest edition of the ChemicaIweeJc R 1 I 4 
Bu.yers· Gu.ide (Genium ref. 73) for a list of suppliers. PPG· S 2
 

Comments: See Genium Industrial MSDS 152 (Selenium Dioxide'- ' ·See sect. 8 K 0
 
:fSEGHHoNt2tnNGREDIE'NTstANDtHWZ:NRD$ftttt ::::;:~Lo/(t::~tt:: ttit?:/,EXPOSURE:EIMITS:j:::}ff:i:::: 
Selenium, CAS No. 7782-49-2 

·Immediately dangerous to life and health
 
"This exposure limit is dermed for selenium compounds as Se.
 
···See NIOSH, RTECS, for additional data with references to reproductiv.e,
 
mutagenic, and tumorigenic effects.
 

ca 100 IOU!. Level: 100 mglm' 

OSHA PEL" 
8-Hr TWA: 0.2 mglm' 

ACGIH TLV,·· 1987-88 
TLV-TWA: 0.2 mglm' 

ToxIcity Data··· 
Rat. Oral, LD~: 6700 mglkg 
Rat. Inhalation, LD : 33 mglkg (8 HIs)

IA

BoIlIng Point: ca 1263"F (684"C) Specific Gravity (H1 0 =1): Bolli amorphous and 

Water SolublIlty: Insoluble crystalline forms have specific gravities between 4 and 5. 
Molecular Weight: 79 Grams/Mole Melting Point: ca 644"P (340"C) 

Appearance and Odor: A dark red to bluish black amorphous solid or dark red, grey, or black crystals appearing in two distinct forms, or 
allotropes, because of differences in crystalline structures; odorless. 

Flash Point and Method Autoignition Temperature Flammability Limits in Air
 
•
 • % by Volume • • 

Extinguishing Media: *Selenium does not bum. Use agents such as dry chemical, "alrohol" foam. or carbon dioxide that will extinguish 
the surrounding rue. 

Unusual Fire or Explosion Hazards: None. 

Special Fire-rIghting Procedures: Wear a self-conlained breathing apparatus (SCBA) with a full facepiece operated in the pressure
demand or positive-pressure mode. 

~ - . 5"· .~- .CopJriIbl C J988 0milIm PlIbilsbiDc Corpcndca. - . 
A1>y <amIla<iol_ 0< rq>rodllCtioo wilbou.lbe pub!isba', penmssion is probibiled. 



~. ';':'. . 

..• ":1." 

·{'·SEomIO.Nt69HRADTH:"HAZAJRDilNFO·R.M'A1U·ONiIifft',fItirfI:HIt:::::r:ttttt.:t:rI::ttrt::{t"?@@f#f,tj'::::@IitI::::::::::;:::t: 
Selenium is not listed as a carcinogen by the NTP, IARC, or OSHA. -.c:,:C> .. 

· Summary of Risks: Direct exposure to selenium or inhalation of its dust causes severe irritation of the .skin, eyes, and the upper 
respiratory tract (URl).'Caution: Some symptoms of exposure to selenium.(e.g., chemical pneumonia) may be delayed for several 
hours. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: URT, skin, eyes. 

!_ Primary Entry: Inhalation, skin contact. . : Acute Effects: Skin and eye burns, contact dermatitis. intense irritation of the URT,
 
. -- and headache. Cases with flulike symptoms resembling metal-fume fever within 24 hours of exposure have been reported. ..' .<.
 

".""t.:...
Chronic Effects: Odor of garlic on breath; fatigue; irritability; URT irritation; pallor; gastrointestinal distress; metallic taste; and an 

· allergic eye reaction with red, somelimes puffy, eyelids. . 
FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water. 
Skin. Immediately wash the affected area with plenty of running water. Any worker who develops arash or contact dermatitis must get· 
medical attention and prevent any further contact with selenium metal or its compounds (e.g., selenium dioxide; see Genium Industrial 

·MSDS 152). Inhalation. Remove exposed person to fresh air; restore and/or support his or her breathing as needed. Prompt 
administration of oxygen gas (0) by trained medical personnel may aid recovery. Ingestion. Give exposed person several glasses of 
water to dilute material Do not mduce vomiting. Never give anything by mouth to someone who is unconscious or convulsing. 

Treat each exposure to selenium as an emergency! GET MEDICAL HELP (IN PLANT, PARAMEDIC, 
COMMUNITY) FOR ALL EXPOSURES. Seek prompt medical assistance for fUl:ther treatment, observation, and 
support after first ald. If chelation therapy to remove the metalllc selenium Is indicated. calcium dlsodium edetate 
(CaNa2-EDTA) Is the chelating agent of choice; do not use dimercaprol. Burns may require treatment with 10% 
sodium thiosulfate cream•. 

::I::SEGmION::'7bSPILIW:L-EAKS:ANDtDISPOSAEkPR.OCEDURES::::::tit?t,:lfi:J:ttttt:"}}:f::{tt:t{:::::t::t·"f ..... 
SplII/Leak: Notify safety personnel, evacuate all nonessential personnel, provide adequate ventilation, and do not add any water to the 
spill or leak area. Cleanup personnel need protection against contact with and inhalation of dust (see sect. 8). Scoop up spilled selenium 
into suitable containers for disposal Carefully sweep or vacuum up small spills or residues without creating dust. . 
Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations for disposal. Follow Federal, state, and 

.local regulations.
 
OSHA Designations
 
Air Contaminant (29 CFR 1910.1000SubpanZ)
 
EPA Designations (40 CFR 302.4)
 
RCRA Hazardous Waste: Listed without a Number
 
CERCLA Hazardous Substance, Reportable Quantity: 1 lb (0.454 kg)
 

.):::sECTIONBS'E::SPEGIAli:HROTE"@TIONdNFO.RMATIO N}'t':':':\':':',:::::r:?:',:f:::::;-:\,:.:.::t:::/f):{:{::\\? "->:,,,.,:,:x·.. .,., 
Goggles: .Always wear protective eyeglasses or chemical safety goggles. Follow the eye- and face-protection guidelines' in .
 
29 CFR 1910.133. Respirator: Use a NIOSH-approved respirator per the NJOSH Pocket Guide to ChemU:al Hazards for. the
 

.,..." maximum-use concentrations and/or the exposure limits cited in section 2. Follow the respirator guidelines in 29 CFR 1910.134. For
 
emergency or nonroutine use (e.g., cleaning reactor vessels or storage tanks) wear an SCBA with a full facepiece operated in the pressure •demand or positive-pressure mode. Warning: Air-purifying respiraters will not protect workers in oxygen-deficient atmospheres.·
 
Other: Wear im~iousgloves; boots; aprons; and clean, impervious. body-rovering clothing to prevent any possibility of skin contact.
 
VentilatLon: Install and operate general and local maximumexplosion-proofventilation systems powerful enough to maintain airborne
 
levels of selenjum below the OSHA PEL standard cited in section 2. Safety Stations: Make eyewash stations, washing facilities, and
 
safety showers available in areas of use and handling. Make the 10% sodium thiosulfate solution or cream and the CaN"'z~EDT A chelating
 
agent formula (sect. 6) readily available to a trained safety specialist. Contaminated Equipment: Contact lenses pose a special hazard;
 
soft lenses may absorb irritants, and all lenses concentrate them. Particles can adhere to contact lenses and cause corneal damage. Do not
 
wear contact lenses in any work: area.
 
Comments: Practice good per-.>Onal hygiene; always wash thoroughly after using this material. -Avoid transferring it from your hands to
 
your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in any work area.
 

:t~tsE:Gtra:O-NHlttslfEtn'A:rJrPREl)'1\ttlmIO:NSt'ANDiC()MMENmst:~~:tt~:t:t:::@m':':'fft:,:::tf~}J:::':"ttt,@tt{{{ttilt/',,',{{} 
Storage/Segregation: Store selenium in a cool, dry, well-ventilated area in tightly closed containers away from oxidizing agents, 
organic materials, water, metals, and incompatible chemicals (see sect. 5). Special Handling/Storage: Prevent moisttue or water 
contamination in any storage facility. Consider installing an automatic monitoring system to detect selenium contamination; storage under 
an inert gas (e.g., a nitrogen blanket) may be warranted depending on the work environment. Engineering Controls: Use selenium in 
closed engineering systems because of its significant health and physical hazards (see sects. 4, 5, and 6). All engineering systems. 
(production, transportation, etc.) should be of maximum explosion-proof design (i.e.. they must be nonsparking, electrically grounded 
and bonded. etc.). Comments: Pedormall work with selenium with a sustained, conscientious effort to prevent accidental contact with 

water•. Do not create a dusty working environment. Develop a sustained. conscientious program of working guidelines prior to any 
accidcntalexposure.;:·:':":::;;:.~;.:.:., ..::;.;:;.:... _'.' _-i<.~'_::-;;,_ . . ., .>". :.-';'.;.. .;;,

';w~: · ..TransportatloD.Data."(49' CFR·172.101-%): ..~,,~~:-_ - ~--: .-. ... <:.::": ~; ",-_. - _.;~ ~'. ~ . . ~·~·~:~:~i!~. ~ ..~ .:.;:. 
.. DOT Shipping. Name:~'SeleniumMetal Powder -::.:-_. DOT Label: PoiSon'·· IMO Label: St. Andrew's Cross-(X)~ . . .. 

If!~~~~~~~~~~i~T~~~·~~~i;,;~~~':~~¥:;~[,~r ..•~ ji/1
 
~ :;'~, .. 1u<IgInemsastotbelUitlbilityo(~OlIIIIItiollh.mafarpurchaser's Prep'ared byPJIgoe;BS ." ..J.:; ~.'..,. ' .. __ . "'J.:.;:~ ~.:. y'.. ~;~t~:.purposes us

__ ~"'Il";..,..,l;:"{ -uypun:haser'sn:spoasibility.Thezdon:,aIIIulughrcasoaablecarehos- . ~.. • )- .~.' . : .~' . 

.~:. ... beeu lWn in lb>:~ollof such iDto~-. GcIlium PublishiDg ~~'. Industrial Hygiene Revie~ DJ Wilson..CIH :.-;:;'" ::- .. -:; ..~;.: 
. .::,';~~_D01nmlllli~~.=ool~~OIlS_-..assumesli_~~bility ,.. .•.. . '.;~' ,.. -,·-.'N'~·;:·~~::.~."rF.:~./:-..•• .. ..~~·.~.·.~.·,· .. 

• ;;".:.~~~..•toWG"ccuJaC)"or~1 ............Qrm3!ioo.arapp "",:,,00•.• ~ .., ....-:--:.. MedicalR . ···.·.MJH·aidi· ·'MD·· ..... ·i.C~:. ..' -'.• __ •
 
.. c·",,", purchaser'sinlalded purposes.arfor COIlSequeDcrs ofils usc. :.,.. ·10 eVleW., es.: . --~:<k~::. ,

: ;~'.'. CopyriPtOI988CcalamPllbIlobias~ ". ";.'. ;,,~//t·~F0.: 
Any C<><IIIIlUCialuse ortq:>'OllDcti<n witlJoa' lbc I"'bIislJa'l pamiJsial is p'0hibi.to<l. .. 
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--> ".. _. HMIS 
H:1 
F:O 
R:O 

~-M-"(y 
MANUPAcruRERlSuppUER: Available from many suppliers. PPE* Not Found 

·See sect 8
 
COMMENTS: Photography products account for 30% of industrial consumption. Additional
 
uses include electrical conductors, coins. silverware, and jewelIy.
 

trSE(]llOI'i{~~:ZfINGREDIENmS?ANDJBAZARDSH:tW;rWM@M;~@illf&~l~tt~~@@:tf@~fHAZARn:~::DA1IN:Jttttt:::::: 

Silver, Ag 99+ 1WA 0.1 mglm3* 

1WAO.01 mglm3** 

• Current (1985-86) ACGllI TI..V for silver dust and fume. IRat, Implant, TO: 2570 mglkg 

.* Current (1985-86) ACGIH TI..V for soluble silver compounds and OSHA , 
exposure limit 

Boiling Point._ 3833.6"F (2112"C) Specific Gravity (H20 = 1) ._ 10.5
 
Vapor Pressure _. NotFound Melting Point... 1763.4"F (961.9"C)
 
Water Solubility ..• Insoluble Percent Volatile by Volume ... Not Found
 
Vapor Density (Air:o 1) ••• Not Found Molecular Weight ..• 107.87
 
Evaporation Rate ••• Not Found 

Appeal1lijcc and odor: Ductile and malleable lustrous white metal. 

:fSEG'ifIONf4!tEIRE1ANn:::EXPEOSION\DATAttii~f;~Mtl:@~~~;iiM~ffJ~:~:~~~~~~tt:t@:@ttt@tt::'::r mOWER'. t~:l1PPER(· 

Autoignition Temp. Flammability Limits In Air- Not 

Not Found Not Found 
Not 

ApplicableApplicable 

EXTINGWSIUNG MEDIA: Use proper extinguisher for SUIIOUDding fire. 

UNUSUAL FIRFlEXPLOSJON HAZARDS: None. 

SPECIALFIRE-FIGfWNGPROCEPURFS: None.. . , 

• 0"" :.' __ ' • 
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Silver is not considered a carcinogen by the NfP,IARC, orOSHA~· >::. .~.' ..;. .'" " 

. SUMMARY OF RISKS: Silver has no kDownphysiological function in inan and will accumulate in most tissu~: Chronic .. ' 
. accumulation (threshold in excess of 1gram) in the body can result in argyria, a PennaOent condition associated with 
widespread bluish p'igmentation of the skin and conjunctiva. TARGET ORGANS: Generally, where contact occurs: PRIMARY 
'.EmRY: Inhalation, long-term handling (causes particles to become embedded in skin), or abSorPtion thrOugh sweat glands.. '. 
ACUTE EFFECTS'are associated with soluble silver compounds that may be caustic. causing local irritations or destruction of 
tissue, depending upon strength of solution. CHRONIC EFFECTS: Argyria may be a local or general effect, depending uP'!n . 
previous exposure. FIRST AID: EYE CONTACT: Flush with water for 15 minutes. Get medical attention.· SKIN 
CONTACT: Wash skin with soap and water. Argyria from long-term exposure is permanent and cannot be washed away. 
INHALATION: Remove victim to fresh air. INGESTION: Dilute with water. Get medical attention.• 

• GEf MEDICAL ASSISTANCE =In plant, paramedic, community. Get medical help for further treatment, observation, and 
support after fIrst aid, if indicated. 

COMMENTS: The original 0.01 mglm3 TLV was established to prevent a lifetime body accumulation exceeding 1 gram, 
where argyria would become evident. Evaluation of 25 years of data has shown 0.01 mglm3 to be too conservative; therefore, 
the ACGlH raised the TLV to 0.1 mglm3• . . . 

SPfUJLEAK: Notify safety personnel; prevent enlI)' into sewerS or surface waters. Wear respirator where a dusting hazard is 
anticipated. 

WAsrE DISPOSAL: Reclaim or sell waste to a commercial reclaimer. 

trSECTION::8KSPECIAIJkPROTECTION;::.INFORMATIONt~:::I~~::ftft:t::tm~tff}rJ¥If}::t::t~.t::::t::::I:: ••:~r~~:If\itI~:~~::::f:::::~::::::: 
GOGGLES are not required unless metal is in the molten state. 
GLOVES: Repealed handling may discolor the skin because of skin rubbing against the metal. Cotton gloves will prevent 
this cosmetic effect. 
RESPIRATOR is required where metal dust or fumes are generated with inadequate exhaust ventilation. Air samples should be 
collected to quantify the exposure levels. 
VENTILATION is required where air exposures exceed the TLV-TWA'S. 
OTIIER: Reclamation ofsilver from photogJllphic or X-ray fl1m. may involve cyanide compounds. Proper precautions must be 
taken when working with cyanide compounds. See Genium MSDS #13, Potassium Cyanide, for further information. 

:r::::SEGTIONt·9$iSPECIAL)PRECAurIONS)AND1GONIMENmS::::H~.:~.Hl@Hmt:t;·:~:t~:.::~:~Mt~:l~::t{Jt::::=:~m:@{J:{::·:~:IfIf}::::::::::::{~: 

STORAGE SEGREGATION: Silver is usually stored in loclccd cabinets or safes to prevent theft. 

ENGINEERING CONTROLS: Exhaust ventilation where TLV-lWA is exceeded. 

EPA Hazardous Substance Designation: 40 CFR 260 

", " 
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1991·92 ACGIH TLVs 1985-86 Toxicity Datat 
TWk 350 ppm (1910 m~) Human, oral. 'fDu,: 670 mg/kg produced diarrhea. nausea. and 
STEL: 450 ppm (2460 m~) vomiting . 

Human, inhalalion, LCt..,: 27 g/ffiJ/lO min; toxic effects not yet 
1990 DFG (Germany) MAKs reviewed
TWA: 200 ppm (1080 m~) Man, eye: 450 ppm/8 hr produced irritalion 
Half-life: 2 hr to shift length Rat, inhalation, TCLo: 2100 ppm/24 hr for 14 days prior ro
Peak Exposure Limit: 1000 ppml30 maling and from 1 to 20 days of pregnancy produced specific min (average value)/2 per shift developmental abnorrnalities of the musculoskelalal system 

• Methyl ch10r0fonn usually c:onr.ains inlubiton (3 to 8%) to prevent corrosion of aIumirlllm and some other metals. Typical inhibitors a~ nitromethane, butylene
 
oxide, S«ODdaty batyl alcohols, ketones, and glycol diesters.
 
t See NICSH, KTECS (KJ297S000). for additional irritation, mutation. reproduaive, and toxicity dala.
 

i!:§~!~9.ff.;9S!:~t,g~Y~!§!!J!?~t.a.:~'::[fi":':,::?::i:,'::/{:!V:t:[j/j,'!f,:::t'o:}.:":.-.. ::. ::::'::":}::':i:,::j::{[::::.I::::':~::~::::::;:::\j:::;'::::t:::=:::::;::::::.:':':::.:_.::ti?:::>[\:[!ii::==::I:t:':'t::i::,;::!::.:;.:;:~!:::::;t[I;}:r:::.::[::::::::·:!~:J:t![j}i!i{jtl::r::!;':!'\::· 
BoDing Point: 165 OF (75 0c) Molecular WeIght: 133.42 .'
 
Freezing Point: -22 OF (-30 'c) Demlty: 13376 at 68139.8 OF (20/4 0c)
 
Vapor Pressure: 100 mm Hg at 68 OF (20 0q Water SolubDlty: Insoluble
 
Vapor Density (air =1): 4..55 Other SolubDities: Soluble in acetone. alcohol. erher. benzene.
 
Corroslvity: Readily corrodes aluminum and its alloys carbon tetrachloride, and carbon disulfide
 
Refraction Index: 1.43765 at 69.8 OF (21 0q % In Saturated AIr: 16.7% at 77 OF (25 °C)
 
Viscosity: 0.858 cP at 68 OF (20 0q Relative Evaporation Rate (butyl acetate =1): 12.8
 
Appearance and Odor: Colorless liquid wirh a sweetish, chlorofonn-like odor. 1be odor threshold is 44 ppm. 

::§.~!!9!t~if~::["['t:~:~~ij(:l.t§*P~Q$i9.n; Da t#::~;!;::~:::::::rf::;?t::::::::frr}:rf~I!:itt:i:::t:~I:M:@:::t.::::{,·:::::jt·:::'}!!!tt~:i}:}':![:;::f::::'!:::~:,:I:::~;!:!ttm::::,m~::';~:[:::::~::Jiii::'!::':[:::::!::::!:!:::I~,jj:!:!:i'i~f:':t:~!!'~~!:~}::!!:~i;~;;}{ 
Flash Point: None (in conventional CC tests) IAutolgnftion Temperature: 932 OF (500 0c) ILEL: 7% v/v IUEL: 16% v/v 
Extingu~h.lDg Media: Noncombustible /Uiuid whose vapor bums in the presence of excess oxygen or a strong ignition source. For small fires" use 
dry chemical orcarbon dioxide (CO2), For large fires use fog or regular foam. If lhese materials are unavailable, a water spray may be used but be
 
aware that water reacts slowly wirh methyl chlorofonn to release hydrochloric acid.
 
Unusual Fire or Explosion Hazards: Vapors are heavier than air and may travel ro a strong ignition source and flash back. Air/vapor mixllIres may
 
expIoc!e when heated. Container may explode in beat of fire. Exposure ro open flames or arc welding can produce hydrogen chloride and phosgene.
 
Special Fire-fighting Procedures: TCE's boming rate is 2.9 mm/min. Since fire may produce roxie rhennal decomposition products, wear ~ self

contained breathing apparatus (SCBA) wirh a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters' proteelive
 

. clothing provides limited protection. Wear clothing specifically recommended by the manufac~ for use in fires involving methyl chloroform. 
Apply cooling water ro container sides unlil after fire is extinguished. Slay away from ends of tanks. Isolate area for Itl mile if fire involves tank. 
truck. or rail. car. Be aware of runoff from fire control methods. Do DOt release ro sewers or waterways. .. 

mailto:Dat#::~;!;::~:::::::rf::;?t::::::::frr}:rf~I!:itt:i:::t:~I:M:@:::t.::::{,�:::::jt�:::'}!!!tt~:i}:}':![:;::f::::'!:::~:,:I:::~;!:!ttm::::,m~::';~:[:::::~::Jiii::'!::':[:::::!::::!:!:::I~,jj:!:!:i'i~f:':t:~!!'~~!:~}::!!:~i








. .., .. ~ .... '.. Genium Publishin Cor. oration·. Material SajetyData Sheets CoLLection: .' 

.., ,.Vinyl Chlorl~e <<;HJCI) Description: Derived from ethylenedichloride and alcoholic potassiwn, by reaction of acetylene '.' R 2 "'. l\'FPA 

". ~ .. ~ and h!drogen C~?ride (as gas or liquids), ~~ by oXyChlorinatic:'~Where.';~yl~ereacts."'jth ~>:~.'OChlO?·c. acict ~ ~~ygen. :::_~~ I 4.' 4 ~.,~..
.. f-:" .	 Inhibitors soch as butyl catechol, hydroqumone; or phenol are 8dded to prevent polymenza.tlOn" Used m the plaslJ.cs mdusIry ._ .S 4 ., 2 2 

for the prodoctionof polyvinyl chloride resins: in organic synthesis'and formerly as a ~frigerai:.t, extraction solvent, and .=. K' .. ':'!. _.. - .' 
propellant (banned in 1974 because of its carcioogenicactivity).;~;':'·· .>~: c.>;::~_:' ~F·5:'~~":'::':T::- ~:'., .. '':"'. .." . H!vfIS 
Other DesIgnations: CAS No. 75-01-4, chloroethylene, chloroethene; ethylene monochloride; Trovidur, VC, VCM. ;;. H 3* 
Manufacturer: Contact your supplier or distributor:.Consult latest Chemiazl WeeJcBuyers' GuUJef13) for a suppliers lisL F .4 

Cautions: Vinyl chloride is a confmned human carcinogen. Vapor inhalation leads to central nervous system (CNS) R 2 
depression. The liquid can cause frostbite. It is a flammable gas at room lemperamre and polymerizes on exposure to air or f~ -~ec. & 
sunlight. Avoid exposure to VC through engineering controls and wearing PPE rornc e eelS 

." Secti9.ni2:=::tfugr.¢clierits)i·!jd,o::Qccupafional:EXposure·:Lifuits:::::I::::J:i;::;:.::tt!J/{{i,:::«::.::·t%::::t'{:::(){::{Y::::::::;':.).:;:.:., :.:':=::::::.:::):)::' '.' 

Vinyl Chloride, ca 98 to 99%. Impurities inciude water, acetaldehyde, hydrogen chloride, hydrogen peroxide, methyl chloride, butane, 
1,3-butadiene, chlorophene, diacetylene; vinyl acetylene, and propine. 

1991 OSHA PELs -'--1992-93 ACGIH TLV 1985-86 Toxicity Datat 
8-hr TWA: 1 ppm TWA; 5 ppm (13 mg/m3) Man, inhalation, Tc;..,: Intermittent exposure to 200 ppm for 14 yr 
Ceiling: 5 ppm; OSHA-X TLV-Al caused liver tumors. 

Man, inhalation, TCLo: 30 mg/m3/5 yr caused spermatogenesis. 
1990 NIOSH REL 1990 DFG (Germany) TRK* Human, inhalation, TC: Continuous exposure to 300 mg/m3 for an 
NIOSH-X undetermined number of weeks caused blood tumors. Existing Installations: 3 ppm 

MAK-Al Rat, oral, LDso: 500 mg/kg; toxic effects not yet reviewed 

• lRK (technical exposure limit) is used in place of MAK when a material is a carcinogen. Unlike an MAK below which no adverse effects are c:;o;pected, the 1RK
 
is a limit set below which adverse effects may still occur. This is based on the theory that 1 molecule of a carcinogenic substance may still produce a tumor. The
 
lRK is Sel to allow for an acceptable risk (for example; I tumor in 1 million persons may be an acceptable risk).
 
t See NIOSHo £(fECS (KU9625000), for additional mutation, reproductive, tumorigenic. and toxicity data.
 

.".:.' .'" ...•. ..... - -.-:·Sectioii3~:;PhYsicalData; .. .::.; .....	 . " ,".: ":.:::.-:

Boiling Point: 7 OF (-13.9 0C) Water Solubility: Slightly ~oluble; 0.1 % at 77 "F (25 "C)
 
Freezing Point: -245 OF (-159.7 "C) Other Solubilities: alcohol, benzene; carbOn retrachloride;ether, hydrocarbon and oils.
 

o
 
· Molecular Weight: 625 Vapor Pressure: 2530 mm Hg at 68 'F (20 "C), 400 mm Hg at -18.4 "F (-28 aC)
 
Specific Gravity: 0.9106 at 68 'F (20"C) Critical Temperature: 304.7 "F (1515 'C)
 
IoniZ:ltion Potential: 9.99 eV CritIcal Pressure: 56.8 arm
 
Refraction Index: 1370 at 20 "CID Viscosity: 0.01072 cP at 68 'F (20 'C), gas; 0.28 cP at -4 "F (-20°C), liquid
 
Surface Tension: 23.1 dyne/cm at -4 OF (-20"C) Appearance and Odor. A gas at room temperature. Usually found as a compres5ed/
 
Odor Threshold: 2000 to 5000 ppm· cooled liquid. The colorless liquid forms a vapor with a pleasant ethereal odor.
 
Vapor Density (Air = 1): 2.155 

·The actual vapor concentration that can be detected by humans has not been adequately detennined and varies from one individual to another, from impurities, 
and probably from exposure duration. The odor threshold is not an accurate warning of exposure. 
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Flash Point: -I08.4"F (-78 "C) OC IAutoignition Temperature: 882 OF (472 "C) ILEL: 3.6% v/v I UEL: 33% v/v 

Extinguishing Media: For small flIes, use dry chemical or carbon dioxide. For large fires, use water spray, fog, or regular foam. Unusual Fire 
or Explosion Hazards: Large flIes can be practically inextinguishable. Vapors may travel 10 an.ignition source and flash back. VC may 
polymerize in cylinders or tank cars and explode in heat of file. Vapors pose an explosion hazard indoors. outdoors, and in sewers. VC decom
poses in file to hydrogen chloride; carbon monoxide, carbon dioxide, and phosgene. Burning rate = 43 mm/min. Special Fire-fighting Proce
dures: Because flIC may produce toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a full facepiece 
operated in pressure-demand or positive-pressure mode. Stop gas leak if possible. Let tank. tank: caro or tank truck bum unless leak can be 
stopped. For massive flIC in cargo area. use monitor nozzles or unmanned hose holders; if this is impossible; withdraw from area and let fire bum. 
Withdraw immediately if you hear a rising sound from venting safety device or notice any tank discoloration due to file. Do not release runoff 
from file control methods to sewers or Waletways. " ...•. 'J,'-.: ' 
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StabilitylPolymerizatlon: Long term exposure to air may result in formation of peroxides which initiates explosive polymerization of the chloride. 
VC can polymerize on exposure to light or in presence of a cala1yst.. ~hemkalIncompadblUtles: Vc;. can explode on contact with oxide of ,.; .. 
nitrogen, may liberate hydrogen chloride on exposure to Jtrong alkalies. and is incompatible with copper" oxidizers, aluminum, and peroxides. In.. 

t:~ .~:=~. :::. ":' the presence of moisturcc.-.YC attacks iron andsteel...Conditlons to AYold~ExPosure to sUnli&hr,.;8ir~heat. andirictlmpatibleS~ Hazardotis,;.i:~:=-,-;·~. 
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IthalPPearstallhadt hmedtabS°kin~m bs ,~~~~is nec~ before mifanlir o~dV.C·s tofixicedeffectskinoccbur; sbomebed~inYI chloride ilsdebexhaledllunIc~nged.bbult mlha°stthis mhetabol~zedhib~ ~:' 
c oroace eye. a orpnon may occur qUI IS con III on s ut a scr amount wou sma . tIS POSSI e t e p eno III ltor· .. 
may be ab~bed,as~ell. The compressed liquid.can cause frostbite. Vapors are severelyirritating to the eyes. Chronic exposure can cause cancer and a ..
 
triad ofsyndromes known as vinyl chloride disease. Medical CondltiorlS Aggravated by Long.Term Expos.ure~Liver, ca;rdiac, pulmonary, and ;._ .....~
 

'C" 'ective tissue disorders. Target Organs: Liver, CNS, respiratory and lymphatic systems, bone. and connective tisSue.ofthe skin. Primary Entry,':';;
 
.~: Inhalation, skin/eye contact. Acute Effects: CNS effects include fatigue. headache. vertigo, ataxia.. euphoria.. visulli disturbances, dulling of '~. ~.
 
aUM"tOry cues, numbness and tingling in the extremities, narcosis, unconsciousness,' and death due to respiratory failure. Respiratory problems include" "'. ;
 
dyspnea. asthma. and pneumonoconiosis. Chronic Effects: Repeated exposure has lead to liver cancer; confmned because of the otherwise rarity of its
 •
type (angiosarcoma). Tumors in other organs have occurred in the polyvinyl chloride industry but agents.other than VC may be responsible; authoritieS
 
are still debating this issue. A triad ofother effects are associated with VC exposure. Acro.osteolysis is associated with hand cleaning of polymerization
 
vessels and characterized by dissolution of bone in the hands, especially when associated with resorption. Raynaud's Phenomenon is a vascular disorder
 
marked by recunent spasm ofdee capillaries and especially those of the flllgers and toes on exposure to cold. This is usually accompanied by pain and in
 
severe cases may progress to local gangrene. Sclerodermatous skin changes (affecting the dorsal hands and distal forearms) are seen and described as a
 
slowly progressive disease marked by deposition of fibrous connective tissue in the skin. The skin becomes thickened and raised nodules appear.
 
Arthralgias (pain in one or more joints) and blood changes with decreased platelet number and capillary abnormalities may also occur.
 
FIRST AID Eyes: Do not allow victim to rubor keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding
 
amounts of water until transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminated clothing.
 
Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a physician.
 
For frostbite, immerse affected area in 1m.6 OF (42°C) water until completely rewarmed. Do flOt use dry heat. Inhalation: Remove exposed person to
 
fresh air and support breathing as needed; Ingestion: Unlikely! VC is a gas above 7 OF (-14°C). Note to Physicians: Endotracheal intubation may be
 
required if significant CNS or respiratory depression occur. Diagnostic test: thiodiglycolic acid in urine (normally < 2 mg/g creatinine).
 

Spill/Leak: Notify safety personnel. isolate and ventilate area. deny entry, and stay upwind. Ifpossible without risk. stop gas flow. Shut off ignition
 
sources. Report any release> lIb. Follow applicable OSHA regulations (29 CFR 1910.120). Environmental Transport: VC reacts with hydroxyl
 

, radicals in the trophosphere with a half-life of 1.2 days. The half-life = a few hr in photochemical smog. Reaction products in the air include chloro
acetaldehyde. hydrogen chloride. chloroethylene, epoxide, formaldehyde. formyl chloride, formic acid. and carbon monoxide. In soil. VC rapidly volatil
izes. What does not evaporate will be highly mobile and may leach into groundwater. In water, VC is not expected to hydrolyze. bioconcentrate. or 
absorb to sedimenL It will rapidly volatilize with an estimated half-life of 0.805 hr for evaporation from a river 1 meter deep with a current of 3 meter/sec 
and a wind velocity of3 meter/sec. In waters containing photoSensitizers such'as humic acid, photodegraclation will be rapid. Soil AbsorptionlMobility: 
From an estimated solubility of 2:700 ppm. a Koc of 56 is established for VC which indicates high soil mobility and potential to leach into groundwater. 
Disposal: Dilute any waste compressed liquid to a 1% solution and remo'!e phenol inhibitor as sodium. Pour onto vermiculite. sodium bicarbonat.:. or a 
sand & soda ash mixture (90/10). Add slaked lime if fluoride is present. Mix in paper boxes, place in incinerator, cover with scrap wood and paper. and 

..-ignite with excelsior train. Another method is to dissolve waste in a flammable solvent and spray in incinerator flIet>ox equipped with an afterburner and 
•alkali sCT\Ibber. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state. and local regulations. 
'EPA Designations OSHA Designations 

. Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U043 Listed as an Air Contaminant (29 CFR 1910.1000. Table Z-l-A) 
S~ Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed 
l.1~ as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as a CERCLA Hazardous Substance· (40 CFR 302.4): Final Reportable Quantity (RQ), lib (0.454 kg) [. per CWA, Sec. 307 (a); CAA. Sec. •112.. & RCRA, Sec. 3001] 

Goggles: Wear protective eyeglasses or chemical safety goggles. per OSHA eye· and face-protection regulations (29 CFR 1910.133). Because contact 
lens use in industry is rontroversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA 
(29 CFR 1910.134) and, ifnecessary, wear a MSHA/NIOSH.approved respirator. According to NIOSH(l48), for any detectable concentration use a SCBA 
or supplied-air respirator with a full facepiece operated in pressure-demand or other positive pressure mode. See 29 CFR 1910.1017 for detailed OSHA 
respirator recommendations. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air
purifying respirators do flOt protect wOT~rs in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory protection 
program that includes at least: medical certification, training, fit-testing, periodic envi.:onmental monitoring; maintenance. inspection, cleaning, and 
convenient, sanitary storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets made of Viton or chlorinated polyethylene to 
prevent skin contacL Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL's (Sec. 
2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source.CIO) Safety Stations: 
Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate 
work clothes from street clothes, launder before reuse and clean PPE. Comments: Never eat, drink, or smoke in work areas. Practice good personal 
hygiene after using this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics. 
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Storage Requirements: Store in a cool. dry, well-ventilated area in clearly labeled containers. Outside or detached storage is preferred. Large amounts
 
shou,Id be stored in steel containers under pressure. Keep separate from incompatibles (Sec. 5). Venting, under pressure should be safety relief. At atm,
 
venbng s..hould be pressure vacuum. RegUlarly monitor inhibitor levels. To avoid static sparks, electrically ground and bond all equipment used with Vc.
 
Avoid open flames. spark formation and electric discharges around Vc.· Engineering Controls: To reduce potential health hazards. use sufficient ,
 
dilution or local exhaust ventilation to control airborne contaminants and to maintain concentrations at the lowest practica1leveL Install Class I, Group D
 
e}ectrical equipirienL 'Admlnlst~tJveControls: Inform VC exposed personnel of hazards associated with its use. Preplacement and periodic mediCal "7" ':"',,:,:t..
 
cx~. of workers.~sedabove.. the acti.~n level is ~~tory under OSHA 29 c;FR (1910.!Om. Monitor for liver ~cer; sclerod~~'pneu~oniti~'.: .;.:....-::
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Zinc: MetaJlPowder Description: A metallic element extracted from ores which'are first roasted to form zinc oxide and .." R 1 NFPA 
then: 1) the zinc oxide is leached from the roasted material with sulfuric acid to form a zinc sulfate solution which is . _. I 1 1'~'
electrolyzed in cells to dePosit zinc on cathodes and 2) the zinc oxide is reduced with carbon in retorts (distilling vessels) . SIc 0 1 
to yield distilled and condensed zinc. Used as ingredient in alloys such as brass, bronze, 'and die-casting alloys; galvanizing K 1 . _ . 
sheet iron; for electrical apparatus, especially castings, building materials, dry cell batteries, automotiv~ equipment, 
household utensils, railroad car linings; as a fungicide; in nutrition (essential growth element); as reagent in analytical HMIS 
chemistry; in bleaching bone glue, manufacturing sodium hydrosulfite, and insulin zinc salts. H 0 
Other Designations: Blue powder; spelter; granular zinc; jasad; merrillite; pasco; 20; CAS No. 744~6-{). F 1 

R 1Manufacturer: Contact your supplier or distributor. Consult the latest Chemica/week Buyers' Guide (Genium ref. 73) 
PPG*for a suppliers list. *Sec. 8 
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Zinc metal/powder, ca 99% 

OSHA PEL ACGlli TLV,1989-90 NIOSH REL,1987 Toxicity Datat 
None established· None established· None established* Human, inhalation, Tc;.,: 124 mglmJ/50 min, 

pulmonary system effects 

• The current OSHA standard and ACGlli (1989-1990) TWA for zinc oxide (ZnO) fumes is 5 mg/~. The ACGlli TWA for zinc oxide dust is 10 mgl~, providing
 
that total contains DO asbestos and is <190 crystalline silica. NIOSHhas recommended a la-hrTWA of5 mg/~and a ceiling level of 15 mgI~ (tS-min sample)
 
for zinc oxide fwne. The 11.V-TWA level was set to prevent metal fume fever.
 
t See NIOSH, RTECS (ZG8600000), for additionat data with references to irritative effects.
 

o 
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Boiling Point: 907 "F (1663 "C) Atomic Weight: 6537 glmol 
Melting Point: 419 "F (787 "C) Specific: Gravity ~O = 1 at 39'F (4 'C»: 7.13 at 77 "F (25"C) 
Vapor Pressure: 1 mm Hg at 909 "F (487"C) Water SolUbility: Insoluble 
BrineU Hardness: 31 Index of ExplosiblUty, Zn Powder «0.1 weak, >10 severe): 0.1 

Appearanc:e and Odor: Bluish-white lustrous metal, also fmely divided forms. 
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Flash Point: None reported IAutolgnition Temperature: Cloud, 1256 "F (680 "C);* dust layer,ILEL: Dust cloud explosion,IUEL: None reported 

860 "F (460"C);* powder, 650 ml· I 050zJftJ I 

Extinguishing Media: Use special dry chemical or clean dry sand. Never use COz. Using a direct stream of water may scatter the fue or disperse
 
dust, creating a potentially explosive mixture ifexposed to heat or ignition sourr.es. A water spray may be used to cool fIre-exposed containers
 
and disperse vapors. '
 
Unusual Fb:e or Explosion Hazards: Flammable hydrogen gas is liberated by reaction with alkali hydroxides (sodium, potassium, and calcium
 
hydroxides), acids, or even water (when material is in dust form) and is an explo~ion hazard in a confined space. In a rue, zinc may melt,
 
vaporize, and bum to form Zno fumes (Sec. 2). .
 
Special Flre-f1ghting Proc:e~ures: For major fIreS, or if large quantities of this material are involved, fire fighters should wear appropriate
 
protective clothing and respiratory protection. Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure

demand or positive-pressure mode.
 

• Zinc dust refeB to the product of zinc vapor coDdensatioo, and zinc powder to the product of molteD zinc atomizatiOD f;Zinc Dust and Zinc Puwder: Their 
Productiott. Pro~rtw, turd Applicalions, B.C. Hafford, W.E. Pepper, aad T.D. Uoyd, 1982). Dust. 10090 thru 74-J.1m sieve; a 0.96-1 sparlc: can ignite a cloud. The 
ignitioD temperatlR in CO2 is 896 "F (480 "C). The reaetiOD temperature in a nitrogeD annosPiem is 1112 "F (600 "C). 

StabilltylPolymerlzatloD:~ isstable in dry air at roomtempc:raturc; Moist zinc dust can react exothermica1ly:.and ignite spontaneously in air. " 
H~uSpol~~ot?CCui7 ~::~~:~'~~J':5~.;.·:~t;:::i;:C':''1;}:-::·;f~:: '.:·;~\C~·-:.1~,~.~ -c:l';~-::;~ ,:C.,;"' •. ':~_';:-~~::':,-,::!:4.::;~~:;-':... ··,·:t'-.··· ~!"~•."'. 

ChemicallDc:ompatlbllltles:'.Zincdustis an explosion hazaId!)Vhen reacted with acids~chlorates, oxidizing agents (sulfurand oxygen), haloge- . .~~e::'~~' 
nated hy~-:'JiidI.3Zine~iioilitiatejiydtj)xYlaririiie;;,~nrum nitriil;.barium dioxUfe;=barlurit nitr3te;.cadmium;-perf~rmica~~;·~}:.:7~. ' tc;'{'c<!',:\~ 

,  marigmeSecMOride;:'!iiiricacld:etbyfacetOacet3teiuid:~~faicoIiol,).i:llUriurit7CMbOn diSuifide;le3d iizide;. magDesium an"ct.banum . 
-.:.••• .".. "4... • _ •• -.- - •••• • ..... -- ..\',.:'...... If' ..... of "'i-~ -' .. -': •.. ~.' . ~.... .... '" .. 

nitrate and banum dioxide;'Selenium: sodium Peroxide,: potassiumnitra~ and water: Inhl1lIlanS;. a toxic effect results froin inhaling 124 mgtm3 of 
.•'1 
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Hazardous ProduetsofDeromposltlon:.Thc:nm.U oxid3ti~eQecOinpOsition -ofiinc~ari'produce highly toxic .fumes. Above ,999 "F (537"C) -: .'c,· '_ 

~~rized ~~ b~s,,!n ili-~~a b!~-~~. fl~ii~p~~~~;~~.d~:um~i:i::·~~{;C':~t-:':~:, .:~.::. ,.":/~2 
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Carcinogenicity: Neither the NTP, !ARC, nor OSHA lists zinc as a carcinogen.:> :: .;'~'~-":"Ji;';'~;;:~j:;~+'~1~;~:?,~~.",.'::'./;~;:&~:0}'.:\~~~~:;":{f~~git 
Summary or Risks: Zinc is relatively nontoxic, but when combined with other materials sUch as oxygen or.miDeral acids, the·resulting·CO.m::ii<'::.: 
pounds can .have toxic effects. It is not readily absorbed through the skin, gastrointestinal(GI tract)~ or lungs:'Although most inorgai::Lic.zine-~cOn:i-'2 
pounds are 'potential causes ofgastroenteric initation. a high-level dose is relatively nontoxic when ingested..Zinc isc6nsideredessentialtolife~:,?s • 

....J.estion 'of soluble salts may cause nausea and vomiting, sluggishness, and light-headedness, Inhaiatiori i;>f zinc fumes noimaIIy generated.byl:~~~ _'.' . 
r-uc and extreme heat may cause metalfume fever. which is accompanied by throat drynesS and irritation,'cou&hIDg;\veakness, dyspn~~:imd'~'!:~~~ . ':,'."'
 
generalized aching that generally passes within 24 hr. These symptoms usually begin 3 to 10 hr after expoSUre aDd resolve.,within 24 to 48 hdn-'; .
 
halation of zinc dust may cause mild irritation to the upper respiratory tract. Prolonged skin contact with zinc may Cause a mild:'drying dermatitis.
 
Medical ConditIons Aggravated by Long-Term Exposure: Since metallic zinc particulates can beconsidered a niusance dust, 'repeated ~-:,~::.~:"::
 
inhalation of zinc dust could lead to respiratory complications. .'~:=.' ..'- •• - ;' . . .~_ f·~:;.' -; . . . 

Target Organs: Respiratory system. ,. . .. "~ ..
 
Primary Entry: Inhalation. ingestion. ,i
 
Acute Effects: Metal fume fever is an acute, self-limiting condition, without recognized complications, aftereffects, or chronic fonm. Symptoms
 
appear several hours after exposure. Removal from exposure normally alleviates symptoms with DO residual or chronic effects. A degree of
 
tolerance may result from continued exposure, but is quickly lost after a day or two of nonexposure.
 
Chronic Effects: Zinc and zinc pOWder have little history of causing chronic effects.
 
FIRST AID
 
Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min.
 
Sldn: After rinsing affected area with flooding amounts of water, wash it with soap and water.
 
Inhalation: Remove exposed person to fresh air and support breathing as needed.
 
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested. have that conscious person drink 1 to 2 glasses of
 
water, then induce repeated vomiting until vomit is clear. Physician's Note: Calcium disodium edetate (CaN~-EDTA) has been used medically
 
to increase the rate of zinc removal from the body; however. this usually results from chronic fume exposure or exposure to zinc salts, not to zinc
 
metal powders.
 
After first ald, get appropriate hi-plant. paramedic, or community medIcal attention and support. 

&~stiQJ;1<l~~~t~pill}J;'¢~i:~I:l:~Pisp()~,}-lr.ocedtiJ:es.\, •• ::,: .•..•.•.::., ... ···········:::'..;<::}([::::·':.... r:...,: .. \:i,~;:.:;r::;.:?::;:(..·:.:/·:r;,:t.~:::.:~ :rt;.:}::~J.It}}:·::::::::::: 
SpilVLeak: Notify safety personnel of powder spills. Eliminate all heat and ignition sources. Cleanup personnel should protect against dust
 
inhalation and eye contact. Use nonsparking tools for cleanup. Sweep or otherwise place the spilled material in an appropriate, pressure-vented.
 
dry-metal container (with lid) for lat,er disposal. Container should be pressure vented. Avoid creatlng airborne dust conditions.
 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
 
OSHA Designations
 
Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed
 
EPA DesignatIons
 
'~A Hazardous Waste (40 CFR 261.33): Not listed .
 
~ as a CERCLA Hazardous Substance· (40 CFR 302.4), Reportable Quantity (RQ): 1000 lb (454 kg) [. per Clean Water Act, Sec. 307(a)]
 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
 •
Zinc (fume or dust) is listed as SARA Toxic Chemical (40 CFR 372.65) 

$¢£U§!!~:,~l~~~.~§p¢£~~!·l~t§.l~tiQ~::J?#~::~:::::M::;\I~::~;;;:;·:f:,;:;.t:tt::::rt,:'=::ii~?::i,}.;t~i;/':::~::I:;:r.:::::i'::~:::.:.::;MI::'i:::::;":::::}:Ii:%i.;t;:::.'.If~;:::;;~:::J;;::~:t:I%.}.:i:tr;;:);::·::':.:::::""}:'{:{;:·.';tL.:: 
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CrK 1910.133).
 
RespIrator: For ziIic oxide dust or fume concentrations up to 50 mglm] and 250 mg(m]. use, respectively, a fume (high-efficiency particulate)
 
respirator or an air-supplied or self-contained respiraror with a full facepiece. Follow OSHA respirator regulations (29 CFR 1910.134). For emer

gency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA.
 
Warning: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.
 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact.
 
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below established TLV s-TWAs
 
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by eliminating it at its source (Genium
 
ref. 103).
 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-dreilch showers, and washing facilities.
 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Launder
 
contaminated clothing before wearing. Remove this material from your shoes and equipment. Wash thoroughly before changing to street clothes.
 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
 
smoking, using the toilet, or applying cosmetics.
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Storage Requirements: Store in covered metal containers in a dIy. well-ventilated,low fire risk area. Protect containers from physical damage.,. 
Nev~r3torewithacids,halogenated hydrocarbons, or strong alkalis. . ::'-:'- . ~. ~ . .. :' :.;. .'>' _" ..,_~;' ...,i:::~;:w~;.:;>;' 
Engineering Controls:" Avoid breathing dust or fumes. Use good housekeeping and cle'aning techniques to minimiu'-'aiIbOrne paiiictiIateiandY;;': '.~: ~o~., 
prevent dust accumulation. Provide suitable training in personal hygiene and in the cause and effect ofmetal funic fever. Prevent exposureof>~;:P.e :.' . 

~~~~;;~~:4~:E~~~f~~!1i1_
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, Iron (fe) Description: Occurs naturally as the second most abundant metal (-5%) in the earth's crust Its commercial : Genium _.' 
. _,_ form usually contains some carbon. phosphorus, silica. sulfur, and manganese. It has four naturally occurring isotopes: 54,' '<@>3,,~-,-,-2 .. 
-'.' 56,57 and 58, and six artificial ones: 52, 53,55,59, 60, and 61. Iron is purified by smelting ore with limestone and coke in . 2 3 2 1 

blast furnaces (purity 91 to 92 %), or by continuous direct reduction of iron ore with limestone heated to 1699 OF (926°C), _ ._ 
melted at 3499 OF (1926 'C), and then reduced to iron at 2998 'F (1648 'C) with powdered coal (purity 99%). The powder 
form is obtained by treating ore or scrap metal with hydrochloric acid to give ferrous chloride solution, then filtrating, Powder Solid 
vacuum crystallizing, dehydrating, and reducing it at 1472 OF (800 0C) to metallic iron (briquettes or pOWder); or by R 1 HMIS 
thermal decomposition of iron carbonyl. Solid iron is used to alloy with carbon, manganese, chromium, nickel, and other I 2 H 2 
elements to form steel Its radioisotopes (S3Fe and "lIfe) are used in biological tracer studies. The pOWder form is used in S 1 F 2 
metallurgy products, magnets, high-frequency cores, and auto parts; and as a catalyst in ammonia synthesis. K 1 R 1 
Other Designations: CAS No. 7439-89-6, Ancor En 80/150,~ Armco iron,~ carbonyl iron, Loha,~ Suy B-2.~ PPG+ 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Blryers' GuidePJ> for a suppliers list • Sec, 8 

Cautions: Iron is moderately toxic' by ingestion and inhalation of iron dusts and powder. The powder form is pyrophoric (ignites spontaneously 
upon exposure to air and other substances). 

i!i~Ri£qQfi~g¥:~iimitmEliim:mi~£g9.Jiupn~H~P9§:~~tt~i:&!iWf§ii~;::~i:~i:~t!~!!i!~!~!!!::i:~!~m~~~l!:!iiii::::!ii!!::!!~:iiiiiii!i!:!~~i.~l:i.ii~i~i:~::I::~!ii:!~~:i~i!I!!i!~i!Ii!i!i~~i:~!:~i~i:i!~:::;i:ii::~~:::i!i:!!:::!i:I:i:l!:~;i!:!~::iI!:i:::::::::i:::i:::::!i; 
Iron, ca 91 to 99% 

1990 OSHA PEL 1990-91 ACGllITLV 1990 NIOSH REL 1985-86 Toxicity Datat 
8-hr TWA: 10 mglm3+ TWA: 5 mglml + 5 mglml + Rabbit, intraperitoneal, LDt.o: 20 mglkg; no toxic effect noted 

• As iron oxide fumes.
 
t See NIOSH, RTECS (N04S6SS00), for additional toxicity data.
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c Boiling Point: 4982 OF (2750 0C) Molecular Weight: 55,847 
Melting Point: 2795 'F (1535 0C) Density/Specific Gravity: 7.86 at 68 OF (20°C) 
Vapor Pressure: 1 mm Hg at 3248 OF (1787 0C) Water Solubility: Insoluble 
Electrical Resistivity: 9.711Jilicm at 68 OF (20°C) 

Appearance and Odor: Pure, solid iron is a silvery-white or gray, soft, ductile, maUeable (can be rolled; hammered, or bent), slightly magnetic 
(becoming more so as it is alloyed; for example, steel) metal. It is available as ingots, wire, sheets, O'r powder. The powder form is black-gray. 

::L,;~1(2!f1;;::;!i!il!;:::;:;i!t~]!I~L;!e!g,~~U~,~,:!,m~mIIt.~I~!!~w.~~M~i:i~i::~~iI!!;!lii!~MI!g;!!~!I:!~)~i:~::i~i:t.i@i1~~J!Iii.tWJf:~!tl!iHil~i!i1fl!:;~1:::~:M!!iIfi!rjj~!!~~lii.tj~:I~iIi~~~~!Wfjll!~!!fiti:1i~):!if)i@It.! 
Flash Point: None reported. Antoignition Temperature: None reported· LEL: None reported UEL: None reported
 
Extinguishing Media: For small rJre, use water spray, carbon dioxide (C0

2
), or regular foam. For large fireS, use water spray or regular foam.
 

Apply cooling water spray to frres-exposed container sides until fire is well out If possible with-tlO risk, remove containers from area.
 
Unusual Fire or Explosion Hazards: Since fmely divided iron powder is pyrophoric and ignites upon exposure to air at normal temperatures,
 
fireS and dust explosions can occur in ducts or separators used to remove the dust during grinding and polishing operations.
 
Special Fire-fighting Procedures: SInce fu-e may produce !oxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece
 
operated in pressure-demand or positive-pressure mode. Fight fire from as far a distance as possible. Be aware of runoff from fire control
 
methods. Do not release to sewers or waterways. .
 

•Although no flash point or aU1oignition temperature is reported, remember that the powder form is pyrophoric and ~n ignite spontaneously in air at room 
tem 
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SpilllLeak: Notify safety personnel. Isolate hazard area, deny elllry, and stay upwind. Shut off all ignition sourceS-DO flares, smoking, or flames
 
in hazard area. Avoid dust generation by cleaning smalI spills with a damp mop. Since finely divided iron powder is explosive, take special care
 
during cleanup. For large spills, flush material with a stream of water and dike for later disposal. Follow applicable OSHA regulations (29 CFR
 
1910.120).. .
 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federa~ state, and local regulations.
 
EPA Designations .
 
RCRA Hazardous Waste (40 CFR 261.33): Not listed
 
CERCLA Hazardous Substance (40 CFR 302.4): Not listed
 

"'A Extremely Hazardous Substance (40 CFR 355): Not listed 
'_-'-1'- Toxic Chemical (40 CFR 372.65): Not listed 

OSHA Designations 
Listed (as iron oxide fumes) as an Air Contaminant (29 CFR 1910.1000, Table Z-l-A) 
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Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Since
 
contaetlens use in mdustry is controversial, establish your own policy. .
 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if
 
necessary, wear a NIOSH-approved respirator. .
 
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent any skin contact
 
Ventilation: Provide general and local exhaust ventilation systeIIU to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local
 
exhaust ventilation is preferred since it prevents contaminant dispel"Sion into the work area by controlling·it at its source.(to])
 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
 
Contaminated Equipment: Remove this material from your shoes and equipment Launder contaminated clothing before wearing.
 
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating. drin.lQng,
 
smoking, using the toilet, or applying cosmetics.
 

f:§g§1:!y.JiitfK~lJL<:&mnliin§~inl~.mmiD.iiIi~~ml:~~ti:~t1~[m;:i~~~1ljf \~~:~I~m~~IMi[~!i~im:@~mf!~i;:i:i;~f~~~~::i~~ij:~~~M: 
Storage Requirements: Avoid physical damage to containers. Store in a cool, dIy, well-ventilated area away from flammable gases or liquids, .'.
 
oxidizing materials, or orgllDic peroxides (Sec. 5). . . . ' . .:. _. '.
 
Engineering Controls: Avoid dust inhalation. Institute a respiratory protection program that includes regular. training, maintenance, inspection,.~ ..
 
and evaluation: R~y service the ducting at grinding and polishing machines and fInishing belts to maintain efficiency of exhaustven~atio~.:'
 
andprevent exploSIOn. Remote ~trol operatil?ns of machinery is advisable when at all possible":'?-'=",?:;~:~i~;:;.;..•. c: '.'. .. .' ';:;:' -or '~T ;'::.';':.: .::~~ .. :
 

.. ". 
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.~ : Lead (inorganic) (Pb) Description: Exists widely throughout the world in a number of ores. Its main commercial source.: R ' 0:- Genlum 
is galena (lead sulphide). Lead mineral is separated from erode ores by blast-furnace smelting, drossing, or electrolytic ~'." I '.' 4 .' . ~ 
refining. Lead is used mostly in manufactunng storage baneri.es. Other uses are in manufacturing tetraethyllead and both '. S 1 . 
organic and inorganic lead compounds in ceramics, plastics. and electronic devices; in producing ammunition. solder, .~. :~ ....K 0 . 3 0 
cable covering, sheet lead, and other metal products (brass. pipes, caulking); in metallurgy; in weights and as ballast; as a . 

. chemical intermediate for lead alkyls and pigments; as a constuction material for the tank linings, piping. and equipment HMIS 
used to handle the corrosive gases and liquids used in sulfuric acid manufacturing, pelrolewn refining, halogenation. suI- H 3 
fonation, extraction. and condensation; and for x-ray and atomic radiation protection. . F . 1 
Other Designations: CAS No. 7439-92-1.1ead oxide; lead salts, inorganic; meullic lead; plumbum. R 0 
Manufacturer: Contact your supplier or distributor. Consult the la!tstChemicalweekBllJeTs' GuidP for a suppliers list. PPG*

' 
Cautions: Inorganic Lead is a polent systemic poison. Organic lead (for'example. tetraethyllead) has severe, but different, health effects. *Sec. 8 
Occupational lead poisoning is due to inhalation of dust and fwnes. Major affected organ systems are the nervous, blood, and reproductive 
systems, and kidneys. Health impainnem or disease may result from a severe acute short- or long-term exposure. 
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Lead (inorganic) fwnes and dusts, as Pb, ca 100% 

1989 OSHA PELs (Lead, Inor- 1989-90 ACGllI TLV (Lead, 1985-86 Toxicity Datat . 
ganle compounds) inorganic, fumes and dUsts) Human.. inhalation. T<;"': 10 ~g/m' affects gastrointestinal tract 
8-hrTWA; 50 ~g/m' TLV-TWA; 150 ~g/m' and liver 
Action Level TWA*: 30 ~g/m' Human.. oral. TDtA: 450 rnglkg ingested over 6 yr affects 

peripheral and central nervous systems 
29 CFR 1910.1025 Lead Standard 1988 NIOSH REL Rat, oraI. TDtA: 790 mg/kg affects multigeneration reproduction 
Blood Lead Level: 40 ~g/100 g 100hrTWA; <100 ~g/m' 

*Action level .ppli~ 10 employee exposure without regard 10 respintor use. 
t See NIOSH, /(feeS (0F7S2.S000), for additional mutative, reproductive, and toxicity data. 
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Boiling Point: 3164"F (1740"C) Molecular Weight: 207.W .
 
Melting Point: 6213 OF (327.4 "C) Specific Gravity (20 ·Cl4 "C): 1134
 
Vapor Pressure: 1.77 mm Hg at 1832 "F (1000"C) Water SolubJUty: Relatively insoluble in hot or cold wate~
 
Viscosity: 3.2 cp at 6213 'F (327.4 0C)
'.~ Appearance and Odor: Bluish-white. silv~, gray, very soCt metal. 

• Lead dissolves more easily at • low pH. 

Flash Point: None reported Autolgultion Temperature: None reported LEL: None reported UEL: None reported 

ExtInguiShing Media: Use dry chemical. carbon dioxide. water spray, or foam 10 extinguish fire.
 
Unusual Fire or Explosion Haiards: Flammable and modera1ely explosive in the fOOD of dust when exposed to heat or flame.
 
Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since rae may produce toxic fumes, wear a self-contained breathing
 
apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode and full protective equipment. Be aware of
 
runoff from fire conlrol methods. Do not release to sewers or walelWays. .
 

~~~~!!ii.~~ ·~~~il~t!xllfi ·~~~~[~~fil~~~~~~~~~~I~[~~l~~1~~~~j*~fID~~~rnll!~ 
StabUltylPolymerizatJoD: Lead is stable at room temperlbIn: in closed containers under normal storage and handling conditions. It tarnishes on
 
exposure 10 air. Hazardous polymerization ClIDIlOt occur. ..
 
Chemical Incompatibilities: Mixtures ofhydrogen peroxide + trioxane explode on contact with lead. Lead is incompatible with sodium azide,
 
zirconium, disodium acetylide, and oxidants. A violCDl reaction on ignition may occur with concenrrated hydrogen peroxide, chlorine trifluoride,
 
sodium acetylide (with powdered lead). ammonium nilrale (below 200 "C with powdered lead). Lead is attacked by pure water and weak organic
 
acids in the presence of oxygen. Lead is resistant to tap water, hydrofluoric acid. brine, and solvents.
 
CondldoDS to Avoid: Rubber gloves containing lead may ignilt in nitric acid.- ,- .
 
Hazardous Products or Decomposition: Thermal oxidative decomposition of lead em produce highly toxic fumes of lead..
 

======"""""=======~~~S&!t.imr····~~··: .: .~~ ·······:~liatJl. ~.":~ "O.a. : . .' :. ·:~.@%f£41~w~~*i*W[f~W~lWtlW7:lf&~tl~~i 
Carcinogenicity: Although the NfP and. OSHA do not list lead as a cmcinogen, the IARC lists it as probably carcinogenic to humans. but having_ 
(usually) no human evidcace. However; the litcratDn: reports inStances oflead-induc:ed~lasms,;bolhbenign and malignant; of the kidney and~' 
other organs in lahoratoiy rodents.;: EXcessive exposure to lead has resulted in neurologil:.clisordas in infan~ Experimental studies show lead has.:: 
reproductive and teratogenic effects in laboratory animals. Humanmale and.female reproductiY.e effects are also documen~~:,'';:~'';';;:i:-~ 
Summary 01 RIsks:. Lead isa pob:Dt, systemic poison that affect avariety'oforgm ~ including the nerVous system.kidrieys.-Ieproducti!~.; 

U 
. ..

. 
.~ system. blood fmmation, and gastrointestinal (GI) systeDLThe JJiost importantway lead~ the. body is through' inhalation. but it can also be¥;;~ .-. 

~..:..""::: ,:-. ..-.~.~ ;:.". .~gested whenleaddustoiunwashCd~ OODtam.inatC~~occig~¥~ofirig~ le&l:'-~_~Dghl~~ou~~ti~ ~. 
mtolhebody.Adultsmayabsorbonly~,~;lS%.ofmgestedlead;~hildratmayabsorbamuch;.Jarget:fraCtion;;.On~mthe,bOdy;Ieade.ntersth~JIiI\t . 
bloodstieam iind circulates to:viirious argw:L=adCOncenlrabiiiaidremains in bOnerormmyyem-~'I'heaiiioWtt oflClid.tliebo<lf.Srm-es;l~~~: .. 
increases as exposure CODJinues., With possibly cumulative effects;. Depending 011 thedOse:entering the bodY;:leadc:aabe~.:1vithi:ri~yerB:I~~ 
days or affect health after numyyears:.: Vcry high dosescanc:amebrain damage (encephalOpathy).,5;:(-:~;.:;-,~iit~~~:;::::';~,'t.~~7;t(~t;~~'"ff~f!:-r~. 
~edkal Conditions Aggrava~ bl ~re: Lead~ayaggrayarc nervous ~.d.isordcrs_(e.g:';epilepsy; neuropathies),ki~ey~:;.c:{ 
high blood pressure (hypertenslon). inf~ty. and anenua._Le.ad-::~&Dall1a .and.Jts.~_ff~on b~ ~~e_can,,~~ll!~ c~dio,v~~;:. 

.. -.. ....", ~::~.~-"'; .. :!;~;:~~?;\~~·:.~··i;:;~/i~~;-hI~};~m~2~::;,~~~~;:;~l~·-~:~:.Jf;~;i~~~~~i~~)j~~£~~~~~~~~;~:· 
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Target Organs: Blood, central and ~ph~al nervous systems, kidneys, and gastrointestiml (GI) tract.' .", , .. '.': ." ';"-,~<"'~::-:;.~;,;:;~e .::~ :... 

~:~=~o:eu~~~ ~:~fl~ could cause ~te en~~~y~th'~,'~:Z:d~~~ H~wev~,~ho~~~~~j·<~>· 
e:JTlOsures of this magnitude are rare. Reversible kidney damage can occur from acute exposure, as well as anemia. ~'.:- .. '... ; ... c. "',~ ..... . 

mlc Effects: Symptoms ofchronic long-tenn overexposure include appetite loss, nausea, metallic taste in the mouth. lead line ou gingival ..
 
~) tissue. constipabOn, anxiety, anemia. pallor of the face and the eye grounds. excessive tiredness. weakness. insortmia. headache. nervous ir

ntability. fine tremors, nmnbness, muscle and joint Pain. and colic accompanied by severe abdominal pain. Paralysis of wrist and. less often. 

ankle extensor muscles may occur after years of increased lead absorption. Kidney disease may also result from chronic overexposure. but few. if
 
any. symptoms appear until severe kidney damage has occurred. Reproductive damage is characterized by decreased sex drive. unpotence. and .'
 
sterility in men; and deaeased fertility, abnonnal menstrual cycles, and miscaIriages in women. Unborn children may suffer neurologic damage'·
 
or developmental problems due to excessive lead exposure in pregnant women. Lead poisoning's severest result is encephalopathy manifested by .
 
severe headache. convulsions, coma, deliriwn, and possibly death.
 
FIRST AID i'
 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water lDltil transported to an emergency medical
 
facility. Consult a physician immediately.
 
SkJn: Quickly remove contaminated clothing. Rinse with flooding amcunts of water for at least 15 min. Consult a physician if any health
 
complaints develop. .
 
Inhalation: Remove exposed person to fresh air and su~ br~ as needed. Consult a physician.
 
IngestloD: Never give anythin~ by mouth to an unconscIOUS or convulsing person. If large amounts of lead were ingested, induce vomiting with
 
Ipecac syrup. Consult a physiCIan immediately.
 
After first aid, get appropriate lD-plaDt, paramedJc, or commuDlty medJcal support.
 
PhysicIan's Note: For diagnosis, obtain blood pressure, blood lead level (PbB), zinc \X0toporphyrin (ZPP), complete blood COWlt for microcytic
 
anemia and basophilic stippling, urinalysis. and blood urea nitrogen (BUN) of creatimne. Examine peripheral motor neuropathy. pallor, and
 
gingival lead line. Use Ca-EDTA to treat poison, but never chelate prophylactically. Consult an occupational physician or toxicologist.
 

~tmf.i§niM!~t~R!milrAWf~:mf.J)::lm§p~l~:gr.&yt~~:~~~ii,il~£{rM~::~i,i,if~lf .···.·:l:~iiffjl.~~~:MM~~i~iiii~i:~~~~l~iii~iiii~~i:~~~ii~:i:i:i::~i:~~~~~~~~i:!:~:]~ii~:~I~~r,tii:fli~:iii::~::~~~~i:~i[i~~i~~: 
Spill/Leak: Notify safety personnel and evacuate all WUlecessary personnel immediately. Cleanup personnel should protect against inhalation of
 
dusts or fwne and contact with skin or eyes. Avoid creating dusty ronditions. Water sprays may be used in large quantities to prevent the fonna

tion of dust. CleanUp methods such as v8CUwning (with an appropriate filter) or wet moppin~ minimizes dust dispersion. Scoop the spilled
 
material into closed containers for ~sal or reclamation. Follow applicable OSHA regulabons (29 CFR 1910.120). .
 
Disposal: Contact your supplier or a hcensed contractor for detailed recommendations. Follow applicable Federal. Slate. and local regulations.
 
EPA Designations
 
Listed as a RCRA Hazardous Waste (40 CFR 26133. Appendix II-EPToxicit'/Test ~edures)
 
Listed as a CERCLA Hazardous Substance· (40 CFR 302.4), Reportable Quanllty (RQ): lIb (0.454 kg) [::0 per Clean Water Act. Sec.307(a)]
 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
 
Listed as a SARA Toxic Chemical (40 CFR 372.65) .
 
OSHA Designations ' .
 
Listed as an Air Contaminlint (29 CFR 1910.1000. Table Z-1-A).
 

L;iit\1a;'fis.pgtFi.~i~gr;Q.t~U§§;~}1:4Y¥.~i![~lII~~w~miii,i,[iiiIII!rj,i!~mi,¥.fif:~~i~~i~li,~~t¥iJ¥~~t*~!ti~i~ll~rj~l~~~~i~i~l~itil:*~liim~m~~~i~:[ii,i,ii:i~~i~i~ii~:~::t;i[~~tl~~i~[~i~1~;~:::;;ii:t~i~:~~i~i~i~~¥'~ii@m~~i@[~~mi:! 
Goggles: Wear protective eyeglasses or chemical safety goggles. per OSHA eye- and face-protection regulations (29 CFR 1910.133).
 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and. if neces
 •
sary. wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels. or storage tanks), wear an
 
SCBA. Warning! Air-plITifying respiralOrs do nol protect worlcers in oxygm-de[lCknt atmospheres.
 
Other: Wear impervious gloves. boots. aprons. and glWIltlets to prevent skin contact. Protective clothing made of man-made fibers and lacking
 
tum-ups. pleats, or pockets retain less dust from lead.
 
VeDWatloo: Provide general and local ventilation systems to maintain airborne concentrations below the OSHA PELs (Sec. 2). Local exhaust
 
ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.(I03) .
 
Salety Stations: Make available in the work area emergency eyewash Slations, safety/quick-drench showers, and washing facilities.
 
CoDtamlnated Equipment: Never wear contact lenses in the worle area: soft lenses may absorb. and all lenses concentrate, irritants. Remove this
 
material from your shoes and equipment. Launder contaminated clothing before wearing.
 
CommeDts: Never eat, drink. or smoke in work areas. Practice good personal hygiene after using this material. especially washing hands before
 
eating, drinking, smoking, using the toilet. or applying cosmetics.
 

Sto~e Requirements: Store in tightly closed containers in a cool. dry, well-ventilated area away from all incompanole materials. direct .
 
sunlight. and heat and igJlition sources. .
 
EDgineerlng Controls: Educate worker about lead's hazards. Follow and infonn employees of the lead standard (29 CFR 1910.1025). Avoid in

halation of lead dust and fumes and ingestion of lead. Use only with appropriate personal potective gear and adequate ventilation. Institute a·
 
respiratory protection FgraJD that includes regular training, mainteIw1ce. inspection. and evaluation. Avoid creating dusty conditions. Segregate
 
and laundei conllmJina tedclothing_ Take precautions to protect llWIldry personnel. Practice good personal hypene and housekeeping procedures.
 
For a variety of reasons. the lead concc:ntration in worlaoont air may not correlate with the blood lead levels m individuals. .
 
Other PreCautfoas: Provide prep1acemc:nt and periodic medical examinations which emphasize blood, nervous system. gastrointestinal tract, and

kidzl.e>'s. including a complde blood count and minalysis. Receive a complete history including previous surgeries and hospita1ization.allergies.
 
smoking history. alcohol consumption, ~ drug int.aU, and ~onaland no~ationallead exposure. Maintain records for
 
~sun'eiD.aoce.; airborne exposure monitoring, employee complainfS-, and physician's wntten opinions for at least 40 years or duration of
 
employmCDl plus 20~MeasuremCDl ofblood lead level (PbB) and zinc protopoIphyrin (ZPP) are useful indicators of your body's lead ...... '. . ..
 
~leYeL~ WOIkcrPbBa atorbe!ow~ JoLg/lOO g of whoI.e blOod. To minimize adverse~tivehea1thef!ects to parents and~: -~"': 
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MSDS ColLrli_ Rd'ermces:26,38. 73~ 84, 85. 88. 89.90.100.101.103.109.124.126, 132, 133.134.136. 138.139.142, 143 .0 .'.'-. .' ':.',;;':..j{: ".;,.'. 

Prepared by:MJ ADisori. BS:1DdusbiaJ Hygiene Review: DI.Wilsm. CIH; Medial Review: MJ Upfal, MD. MPH; Edited by: JR Stuart, MS • : .'.": o· •.' 4 :;':;:.~,~f· 
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Nickel (Nl) Desc:rlptiOD: Found in ores in combination with sulphur, oxygen,lIDbmony, arsenic, ard/or '_' R 0 _ NFPA ..... Genlum 
silica.1!teOrford{~su~mdel~trolysis).a:ndtheM~(nickdcarbonyl)~are~~to•. -"I 3 ><®>'.".:~.)"'-~'.. '-- - " 
refine rockeL Used m electroplatin~ castmg operallons for machine parts, mmufactunng 8C1d-resutmg and S 2 4 -" .- 1 
magnetic alloys and tapes. synthesIZing aaylic esters; in sur~cal and dental prostheses, coinage, catalytic ,K 1 2 0 ' - - 2 0 
gastrif'lCalion ofcoal, paint pigments, Ni-Cd batteries, ceranucs and glass; and as a catalyst in hydrogenation -
of fats and oils. _ i 
Other Designations: CAS No. 744()...()2-O, Raney alloy, Raney nickel.. catalyst metal 
Man~rac~rer: Contact your supplier or distnbutor. Consult the latest Chemicalweek Buyers' GuUJ.#3) for a HMI

H 
S2 HMIS 

supp~~ - H2 
F 4 F 1 

Cautions: Nickel is an eye, skin, and respiratory tract irritant. Chronic inhaJaJion ofnicJcel dllSt orftunes may cause R 0 R 0 
cancer ofthe lungs and nasal passages. Nidel powder (Raney nickel) is a dangerousfve Jurzard. PPGt PPGt 

t Soc. 8 

• Raney nickel is prepared by leaching (with 25% c.mstic soda solution) almninum fran an alloy ol5O% aluminum and 50% nickel It is used as a catalyst for 
hydrogenation. lUney nickel, a silvery gray IDC:U1 powdeT, ia a dangerow tiM risk mel igniIeI spontaneously in air (Sec. 4). Nickel caWysu cause many industrial 
accidents. 

1985-86 Toxicity Data· 
Dog. intravenous, LD1A: 10 mg/kg 
Guinea pig, oral, LD1A: 5 mg/kg 
Rat, implant, TD

1A
: 250 mg/kg 

1988 NIOSH REL 
0.015mg/m3 

1989·90 ACGIH TLV 
TLV-TWA: 1 mg/m3 

:~~1IQ.nte.l~lPgrimmtiig~~~Jijgfli.9imt¥EJ.~~;Bimim*r~tgft1jl~~lf~~~!t.!~1Bil1~m~f@j~j~~~~~:r~~t@ttttl~t:j:j~:f,Mf!{iim~~i~~I~~~:j~l~jj~:~:t~: 
Nickel, ca 100% 

1989 OSHA PEL 
8-hrTWA: 1 mg/m3 

• See NIOSH, KTECS (QRS950000). for additional mUlative, reproductive, tumorigenic, and toxicity data. 

:~~jm§l!!9Igfffii:@Jj!II.!~1%§~ri®f:tI1Tlffl~~:~I~j~jj!~H~~lfW@~~t~iltll[iI1~~~f!ff.trrl.~~IltM[ffim~@j:@m@:~:::~~@im~:~~~fi~i[f:~~~~j~jji:jj~:~I~tt~t~Mtl~~)~~~~~:~:Ii~~~~i~M~f:il~;jl: 
Boiling Point: 4946 'F (2730 0c) . Atomic Weight: 58.71 
Melting Point: 2651 OF (1455 0c) Density: 8.90 at 25 'c 
Vapor Pressure: 1 nun 813290 OF (1810 °C) Water SolublUty: Insoluble 

Appearance and Odor: A silvery-white, hard, malleable and ductile metal. 

iL;::;@l!g!!k:;IKqIII!«~~ilblJ!!mgiflijlilim!filI~~l~~~I!tt~¥.!.~1~{~~!li%iltM~J.~~[l~~~1H~~ftl~~1f.fll*l~ml~m:l~Ij~~ili~~;~@;~l~~H:[{@~i!~iml~~im.i@i: 
Flash Point: None reported AutolgnltJon Temperature: None reported LEL: None reported UEL: None reported 
Extingulsblng Media: Smother with suitable dry powder or use large amol.U1ts of water. 
Unusual Fire or Explosion Hazards: Nickel is combustible as dust or powder. Raney nickel ignites spontaneously in air. Nickel carbonyl 
(MSDS Collection, No. 226), a highly toxic substance, may form I.U1der fire conditions. 
SpeclaI FIre-rJghting Procedures: Isolate hazard area IIDd deny enlry. Since nickel dust or powder is toxic if inhaled, wear a self-conlained 
breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode and full protective equipment. Be 
aware ofnmoff from fire control methods. Do not release to sewers or waterways. 



No. 723 Nickel Metal 8190 
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Carcinogenicity: The !ARC and NTP classify nickel as, respectively, a human carcinogen (Group 1) and an anticipated human carcinogen.
 
Summary of Risks: Nickel dust or fmne is a respiratory irritant that with chronic exposure may cause nasal or lung cancer in humanS. The
 
average latency period for the induction of these cancers appears to be about 25 yr (within a4- to 51-yr range). Experimental studies show nickel
 
also has neoplastigenic, tumorigenic, and teratogenic effects in laboratory animals. Hypersensitivity to nickel is common and can cause conjuncti

·-··:s, allergic contact dcnnatitis, and asthma. The allergic contact dermatitis ("nickel-itch," a pink papular erythema with pustulation and ulcera

) usually clears within one week, but sensitization is permanent -' 
~dlcal Conditions Aggravated by Long-Term Exposure: Chronic pulmonary. upper respiratory tract, and slciIrdisorders. Carcinoma of the
 
paranasal sinuses, larynx. and lung may also develop.
 
Target Organs: Nasal cavities; lungs. skin.
 
Primary Entry Routes: Inhalation, dermal contact, and ingestion.
 
Acute Effects: Exposure to nickel fumes can cause upper respiratory tract irritation (with nonproductive cough, rapid breathing, dyspnea, chest
 
tightness), metal fume fever (chills, fever. flu-like symptoms). asthma, inflammation of the lungs (noninfectious pneumonia), eye (conjunctiva)
 
irritation. nausea, vomiting. and abdominal pain. Dennal contact causes "nickel itch." Ingesting large doses causes nausea, vomiting, and diarrhea.
 
Chronic Effects: Prolonged or repeated contact can cause nickel sensitization. Symptoms of sensitization include nickel dermatitis with eczema

tous skin and lichenification (hardened and leathery skin). Chronic inhalation exposure can cause chronic pulmonary irritation, chronic thickening
 
of the mucous membranes of the nose, nasal sinusitis. anosmia (loss or impairment of the sense of smell), and perforation of the nasal seprum.
 
Chronic exposure to dust and fumes may cause carcinoma of paranasal sinuses, larynx, and lung.
 
FIRST AID
 
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical
 
facility. Consult a physician immediately.
 
Skin: Quicldy remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a
 
physician. Wash affected area with soap and water.
 
Inhalation: Remove exposed person to fresh air and suppon breathing as needed.
 
Ingestion: Since oral toxicity for elemental nickel is low, inducing vomiting is seldom necessary. In cases of severe vomiting or diarrhea, treat for
 
fluid replacement
 
After first aid, get appropriate in-plant, paramedic, or community medical support
 
Physician's Note: Chronic exposure to nickel dust may cause eosinophilic pneumonitis (Loeffler's syndrome) which responds well to systemic
 
CClrtico-steroids. There are cases of host rejection of nickel-containing prostheses after development of nickel sensitivity.
 

:::s:~Pm!j~!j~~~RmitU~j1.9::~n!g::iI1~n~r~:g~r~j~:::j~!j!!!~!::~:~M!:::~I:::!:~!liI::!~i:::jil1:!I!::II:~:::!:::::~:!:~:::::I:;:I::j::lt!:::!:j::::(!!i:::lj::iII:I:I::::i~::~:::!;:!::::f:t!:I:::fI:I~;!:t~::II:Il:I:::l:::!~~:~~:!l::j:::::II:~:::~ 
Spill/Leak: Notify safety personnel, evacuate all unnecessary personnel. remove all heat and ignition sources, and provide maximum explosion

proof ventilation. Cleanup personal should protect against vapor inhalation and dermal contact. Avoid dust generation. Using nonsparking tools,
 
carefully scoop spilled material into appropriate containers for reclamation or disposal. After completing material pickup, wash spill site. Do not
 
release to sewers or waterways. Follow applicable OSHA regulations (29 CFR 1910.120).
 
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
 
EPA Designations .
 
RCRA Hazardous Waste (40 CFR 261.33): Not listed
 
Listed as a CERCLA Hazardous Substance· (40 CFR 302.4), Reportable Quantity (RQ): lib (0.454 kg) [. per Clean Water Act, Sec.307(a)]
 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
 

d as a SARA Toxic Chemical (40 CFR 372.65)
 
'-tIA Designations
 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1·A)
 •
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Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
 
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces

sary, wear a NIOSH-lIpproved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks). wear an
 
SCBA. Warning! Air-purifying respiraJors do not protect workers in oxygOl-deflCienr almOspheres. .
 
Other: Wear impervious gloves, boots, aprons. and gauntlets to prevent skin contacL
 
VenWatlon: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL, ACGrn
 
TLV, and mOSH REL (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it
 
at its source.c'03)
 
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick~ench showers, and washing facilities.
 
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb. and all lenses concentrate, irritants. Remove this
 
material from your shoes and equipment Launder contaminared clothing· before wearing.
 
Comments: Never eat.. drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before earing, drinking,
 
smoking. using the toilet, or applying cosmetics.
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Storage Requirements: Store in tighl.ly closed containers in a cool, dry, well-ventilated area away from incompatible materials (Sec. 2). Protect
 
against physical damage. Store Raney nickel under inert gas or water in tightly closed containers away from heat or ignition sources, acids,
 
caustics. and oxidizing materials.
 
Engineering Controls: Minimize all possible exposures to potential carcinogens. Avoid vapor inhalation and dermal contacL Use only with
 
appropriate personal protective gear. Instiwte a respiratory protection program that includes regular training. maintenance, inspection, and
 
evaluation. Practice good personal hygiene and housekeeping procedures.
 

: Other Precautions: Provide preplacement and periodic medical examinations that emphasize the skin, nasal cavities, and lungs, including a 14" x 
1r chest roentgenogrzm and urine nickel deternlinations. 

Transportation Data (49 CFR In.l02)
 
IMO SbJpping Name: Nickel catalyst, wetted with not less than 40% water or other suitable liquid, by weight, finely divided, activared, or spent
 
IMO Hazard Class: 4.2 
IP "".: UN1378 
~bel: Spontaneously combustible 
IMDG Packaging Group: II •MSDS ColJectilHt References: 26,38,73, S4, 85, 88, 89, 90,100,101,103,109,124,126,132, 133,134, 136, 138, 139, 140, 142, 143 
Prepared by: MJ Allison, BS; Industrial Hygiene Review: OJ Wilsal, CIH; Medial Review: MJ Hardies, MD; Edited by: JR Stuart, MS 

~ 0 1990 by G:zUam Plahliabiaa Corpontica.Iu>y ~ _ .. ~__ Ibo l"'bliaID'. pamia"';' pn>Ilib~~ u'" lbc oWtab~iIyof iDl""""""" be",,,, foo-lbc p""cbucr'. purpooeo 
.... ~ lbc pordouco'• .-iblily. Altbooaah ~ ""'" has boa> ...... io lbc ~ 0( Reb iDlormotioa. G=imD Plablishinc Capc..riao exlcXlda 00 ..unm.". _ 00 "'l"""'outiocl, and__ 

00 .-ibliry u'" lbc ~ .. _biIi1y at ..eb iDlamatioo fa< .pp1Utioo '" lbc purchaacr" izlla>cIcd purpoac a fOO" ~ 0( ia .... 
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APPENDIX A-4: ACCIDENTIINCIDENT (NEAR MISS) REPORT FORM
 

,.
 
Employee's Name: D.0.8. _
 

,Address: D.O.H. ~-

_____________________ 55# _ 
Job Title:, Supervisor's Name:, _ 
Office Location: _ 

Location at Time of Incldent: _ 
DatejTime of Incldent, _ 
Project Name:, _ 

Project Number:, Project Mgr., _ 

========================================================= 
Describe clearly how the accident occurred: _ 

Was incident: PhysicaJ, Chemical, _ 

Parts of body affected Exposure: Dermal, _ 
right _'_ left __ Inhalation, _ 

Ingestion. _ 

Witnesses: 1),__~--------------_2)----------
Conditions/acts contributing to this Incldent. _ 

========================================================= 
Managers must completB this section: 
Explain specifically the corrective action you have taken to prevent a recurrence:, _ 

Did injured go to doctor:, Where:, _ 

------------------When:'------------
Did Injured go to hospitaJ: Where:, _ 
__________________When: _ 

========================================================= 
Signatures: 

Employee Reporting Manager Health & Safety Representative 

Date Date Date 

Accidents must be reported immediately; this form must be completed, signed and returned to the 
Health and Safety Representative within 24 hours. The Health and Safety Representative will 
forward a copy to Corporate Health and Safety. 

Revised 5f.l2 
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--Project Name: 

Project Number: 

Contaminants: 

Date Time 

Ionization 
Detector 
Reading 

FlO PIO 

Explosimeter 
Reading 

%LEL %02 

Radiation 
Monitor 
Reading 

mR/hr 

Location Purpose Initials 



Project Name: 

Project Number: 

Contaminants: 

Ionization Explosimeter Radiation 
Detector Reading Monitor 

Date Time Reading Reading 

rnRjhr 

Location Purpose Initials 

FlO PIO %LEL %02 



Project Name: 

Project Number: 

Contaminants: 

Ionization Explosimeter Radiation 
Detector Reading Monitor 

Date Time Reading Reading 

rnR/hr 

Location Purpose Initials 

FlO PIO %LEL %02 



-Project Name: 

Project Number: 

Contaminants: 

Date Time 

Ionization 
Detector 
Reading 

Explosimeter 
Reading 

Radiation 
Monitor 
Reading 

mR/hr 

Location Purpose Initials 

FlO PIO %LEL %02 
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CONFINED SPACE ENTRY PERMIT 
..=" 
5~'4.
~--j 

....;,.. 

Oient: Job location: 

Addrns: Dig safe I: 

Job #: o Fire permit 
Description ofwor1<:, """"7" _ 

Permit is valid .from:.__~ 

Day Date Time 

Hazards
 o Toxlc::, _
 o e..veme Cold 

[JCO"= _ o High heal area 

[JAamm: __ o Uve electrical circuits 

[JContlned space o Oralns/sumlls 

[J Tank lestinq o Asbestos 

DOri/ling o ~Oil eXC4V11tion 

AM 
...:..P~M TO: 

Day 

o SaM blutln9 

o Hotsy/hydro _sh 

[Jl1Q/ltness joints undel' press....e 

oUndergrOUt>dJoYertIead utilities 

[JTank excavation 

AM 
.:..P.:.::.M 

Date Time 

OWe\dInq & CtIttInq 

OWclclIn'l unde, prnsure 

OWcldln'l on vessel 0' endosed seace 

oTrend1inq 

[JUQl'l!rOnq 

Personal Safety 

o Air- rIMe resp. 

[JESC&lle bottle 

[JSCBA 

o Air ourtty;nq reseiralor 

o Fully .nc&D5wted suit 

[]Aame retardant ~ 
OAcid suit w/hOOd 

o Face sNeld. 

o Proleeli". ceveraUs 

DRain 'lear 

o Hard hat 

o Rubller gIo~ 
o RlIl:lller boots 

o Slan<ItIy Pel'Son 

[JFint aid suellMes 

o Satety snower/I!"(! wasn 

Fire Safety 

OAla,m bc>c in area Owater nose ~ 
o Fife I'lose laid out DAres keen Wd 

o I.oc.al ftte dellt. lei. • 

Isolate Equipment 

o SIOll transten oPost work signs 

[JOlsccntleet & bl&l'lk OE><dvsion ar.. 

n Taq & lOCkOut o 

OAIr blo_ 

OGO'lgln 

o Eat preteetlon 

OSJUn cream 

o Non-spalltWlg lOots 

o Esc:&Cle ladder 

oEYacu.don pl&l'l 

o Proeerty snored trench 

o EQUio. grounded & bOnded 

o Non-soarldn'l leOls 

OE>q)lOsion llI'oot e~pment 
o ElIminate lonitlon sources 

8ectrical Safety 

Ol.odtout circuits 

o Non me\oll laCld.,s 

o Ground 'al.lll Internmters 

o Prollerty slolled excavallon 

OCommunicationS 

oHamessiliteline 

OAcid preot liteline 

o Emer'lency let. ..·s 

HospiW _ 

POllce _ 

[] Fife blanket 

OC0 2 extin<;lUisher 

DOry pOWder ~Sher 
o Smoking area dnionaled 

OPull fUses 

oE-::uicment ;rOurw:JflO 

o 
Pe~onnel in Space/Area Time In Time Out Time In Time Qut 

I>Jr Monitoring Type of meter. _ Date last calibrated: _ 

Location Time %LE.L %02 Rema~s 
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Community Air Monitoring Plan 

Real time air monitoring for volatile compounds and particulate levels at the perimeter of ~he exclusion zone shall 
be conducted in accordance with the New York State Department of Environmental Conservation (NYSDEC). 
The following procedures shall be adhered to. 

A. Air Monitoring Instruments 

Aame Ionization Detector (FlO)
 
Frequency : Two hour Intervals
 
locations : Downwind from perimeter of exclusion zone
 

Real Time Aerosol Monitor (MINIRAM)
 
Frequency: Continuous monitoring
 
location : Downwind from exclusion zone
 

B. Action Levels 

Volatile organic compounds
 
>5ppm above backgrOUnd : Halt operations and monitor untU
 

readings are acceptable
 

Particulate (measured downwind)
 
>150 pg/m3 (over 15 minutes) : Measure upwind levels
 

If downwind level > 100 pg/m3 of the upwind levels: Halt operations and correct. 

~ Vapor Emission Response Plan 

If the ambient air concentrations of organic vapors exceeds 5 ppm above backgroUnd at the perimeter of the 

Exclusion. Zone, drUling/~?8vatlon activities wUI be halted and monitoring continued. If the organic vapor level 

decreases below 5 ppm above background, drUling/excavation activities can resume but more frequent Intervals 

of monitoring, as directed by the District Health and Safety Specialist, must be conducted. If the organic vapor 

levels are greater than 5 ppm over background but less than 25 ppm over background at the perimeter of the 

exclusion zone, drilling/excavation activities can resume provided: 

•	 the organic vapor level 200 feet downwind of the exclusion Zone or half the distance to the nearest 

residential or commercial structure, whichever Is less, Is below 5 ppm over background; and 

•	 more frequent Intervals of monitoring, as directed by the Safety OffIcer, are conducted. 

If the organic vapor level Is above 25 ppm at the perimeter of the Exclusion Zone activities must be shutdown. 

When work shutdown occurs, downwind air monitoring as directed by the Safety OffIcer wUI be Implemented to 

ensure that vapor emission does not Impact the nearest residential or commercial structure at levels exceeding 

those specified In the Major Vapor Emission section. 

DP~IGROUNDWATER
:DLI] TECHNOLOGY 



Major Vapor Emission 

If any organic vapor levels greater than 5 ppm over background are identified 200 feet downwind from the Site 

..... or half the distance to the nearest residential or commercial property, whichever is less, all work activities must 

be halted. 

If, following the cessation of the work activities, or as the result of an emergency, organic vapor levels persist 

above 5 ppm above background 200 feet downwind or half the distance to the nearest residential or commercial 

property from the Exclusion Zone, then the air quality must be monitored within 20 feet of the perimeter of the 

nearest residential or commercial structure (20 foot zone). 

If either of the following criteria are exceeded In the 20 Foot Zone, then the Major Vapor Emission Response 

Plan shall automatically be Implemented: 

•	 Organic vapor levels approaching 5 ppm above background for a period of more than 30 minutes. 

•	 Organic vapor levels greater than 10 ppm above background for any time period. 

Major Vapor Emission Response Plan 

Upon activation, the following activities wUI be undertaken: 

__ 1.	 The local police authorities wUllmmedlately be contacted by the safety OffIcer by dialing 911 and 
advised of the situation. 

2.	 Frequent air monitoring wil be conducted at 30 minute int9fV8ls within the 20 Foot Zone. If two 
successive readings below action levels are measured, air monitoring may be halted or modified by the 
Safety Officer. 

3.	 All Emergency contacts wil go Into effect as appropriate. 
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EXCAVATIONjTRENCHING 

Purpose 

The intent of these requirements is to help reduce the risk of injury to all person's working in or 
around trenching and excavation operations. These requirements are in accordance with OSHA 
Subpart P 29 CFR 1926.65 - .653. 

Definitions 

According to the OSHA construction safety and health standards, 29 CFR 1926, the following is 
defined: 

Trench:	 A narrow excavation in which the depth is greater than the width, although 
the width is not greater than 15 feet 

Excavation:	 Any mechanically made cavity or depression in the earth's surface. This can 
include excavations for anything from cellars to highways. 

General Requirements 

OSHA requires that, in all excavations, employees exposed to danger from moving ground shall be - 
protected by a shoring system, sloping of the ground, or some other equivalent means. 

In addition, OSHA requires that all trenches over 5 feet deep in either hard and compact or soft and 
unstable soil be sloped, shored, sheeted, braces or otherwise supported and that trenches less than 
5 feet in depth also be effectively protected when hazardous ground movement may be expected. 

One method of ensuring the safety and health or workers in a trench or excavation is to slope the 
sides of the cut to the "angle of repose," the greatest angle above the horizontal plane at which a 
material will lie without sliding. The angle of repose varies with different kinds of soil, and must be 
determined on each individual project When an excavation has water conditions, silty material or 
loose boulders, or when it Is being dug in areas where erosion, deep frost, or slide planes are 
apparent, the angle of repose must be flattened. 

Specific Requirements 

a.	 Prior to excavation, all utility companies should be contacted and 
. underground utilities located to reduce accidental damage to gas, 

sewer, electric, telephone lines, etc. In areas where available, the 
utility "DIG-SAFE" hot line, located in front of the local telephone 
book, should be contacted. 

b.	 To reduce the risk of collapse, all trenches more than 5 feet deep,
 
and those less than 5 feet deep in unstable soil, should be provided
 
with adequate shoring or the trench should be sloped back to the
 
angle of repose.
 

c.	 To reduce the risk of injury from materials falling into excavations,
 
all excavated soils or other materials should be stored 2 feet or
 
more from the edge of the excavation.
 



d. To reduce the risk of trips/falls, trenches more than 4.feet deep 
should have ladders or steps located so as to require no more than 
25 feet of lateral base and extend a minimum of 36 inches above.' 
the landing and secured against movement. 

e. To reduce the risk of collapse from adverse weather conditions, 
diversion ditches, dikes, or other suitable means should be used to 
prevent surface water from entering an excavation or trench. 

f. To help prevent unauthorized traffic and personnel from entering 
trenching and excavation sites, cones with 6 foot flags, barricades 
and flagging tape should be used to cordon off the Immediate area. 
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IMMEDIATE OSHA INSPECTION STEPS
 

•	 Identify the Inspector. 

(a)	 Ask to see credentials. 

(b)	 Write down the relevant information, including the inspector's name, agency 
affiliation, address, telephone number and the statutory authority under 
which the inspection is being conducted. 

(c)	 If inspection occurs at a project site, indicate that documentation of medical 
monitoring and for 40 hour training certification is needed should the 
inspector want to venture into the actual work area. 

•	 Notify the Regional Health and Safety and the Project Manager immediately. 

•	 Take notes on: 

(a) What is said 
(b) What is seen 
(c) Who spoke to whom 
(d) Any sample of copies taken 
(e) Any corrective actions done in the inspector's presence 
(f) Any activity, including where, when, who, and what 
(g) Any other occurrence, even if minor 

•	 When in doubt on any question, do not bluff an answer. Ask the inspector to put 
the question in writing. Never lie or fabricate an answer. 

•	 If inspection occurs on site, carefully review the Site Safety Plan with the Inspector 
if asked to do so. 

+	 If inspection occurs at an office, have accident reports, OSHA 200 logs ready at 
all times for inspection. Always make sure the OSHA poster is visible. 

+	 .Determine the scope of the inspection: Ask the OSHA inspector what areas of the 
company activity are of interest and the reason for the inspection. Discover what 
haS'· triggered the inspection. If complaints initiated the inspection, find out 
specifically what they were. 
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· « (

,.' ,,' 

The Occupational Safety and Health Act of 1970 
provides job safety and health protection for workers by 

.... -. Employers In States operating-OSHA'"approvecfState'Plansshould-- .-.- _. 

promoting safe and healthful working conditions 
throughout the Nation. Provisions of the Act include 
the following: 

If upon Inspection OSHA believes an employer has violated the obtain and post the State's equivalent poster. 
Act, a citation alleging such violations will be Issued to the employer. 
Each citation will specify a time period within which the alleged 
violation must be corrected. Under provisions of Title 29,Code of Federal Regulations, 

The OSHA citation must be prominently displayed at or near the Part 1903.2(a)(1) employers must post this notice 
place of alleged violation for three days, or until It Is corrected, (or facsimile) In a conspicuous place where notices 
whichever is later, to warn employees of dangers that may exist there. to employees are customarily posted. 

More Information 
Additional Information and copies 

of the Act, specific OSHA safety an" 
health standards, and other applicable 
regulations may be obtained from 
your employer or from the nearest 
OSHA Reglonal Office In the 
following locations: 

Atlanta, GA 
Boston, MA 
Chicago,lL 
Dallas, TX 
Denver, CO 
Kansas City, MO 
New York, NY 
Philadelphia. PA 
San Francisco, CA 
Seattle,WA 

(404) 347-3573 
(617) 565·7164 
(312) 353-2220 
(214) 767-4731 
(303) 844-3061 
(816) 426·5861 
(212) 337-2378 
(215) 596-1201 
(415) 744-6670 
(206) 553-5930 

.' 

Washington, DC 
1992 (Reprinted) 
OSHA 2203 

~~ 
Lynn Martin, Secretary of Labor 

u.s. Department of Labor 
Occupational Safety and Health Administration 

ThIs Information wiD be made available to sensory Impaired Individuals upon request
Voice phone: (202) 219-8615; TOO ITllissagB I8fBna1 pOOre: 1-8Xl-326-2577 

.~ J.s.GPn: 1!l'l?-314.??n 

To report suspected fire hazards, Imminent danger safety and health hazards In • 
the workplace, or other lob safety and health emergencies, such as toxic waste In the 
workplace, call OSHA's 24-hour 6otllne: 1-800-321-0SHA.· 
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Maps 

Note: A detailed fold-out map to John T. Mather Hospital will be provided with the' field edition of the HASP. 
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ELECTRICAL SAFETY 

General 

Electrical equipment in the field poses a significant safety hazard. This is especially true in environments 
that may contain flammable vapors. For this reason, all electrical equipment and power cables in and 
around wells or structures that are suspected of containing chemical contamination, must be intrinsically 
safe. Some environments will require explosion-proof equipment instead of intrinsically safe equipment. 

Explosion-proof equipment shall be used according to the requirements of the National Fire Protection 
Association (NFPA) National Standard Electrical Code. The Code should be referred to before each 
installation is attempted because each one will need to be evaluated on an individual basis to determine if 
explosion-proof equipment needs to be installed. The Code specifies minimum safe distances for each 
chemical contaminant, listed with each Class, Division and Grol,lp. If receptacle outlets or other electrical 
hook-ups are installed within the confines of this minimum safe distance. then explosion-proof equipment 
is mandatory. All installations must be inspected by a licensed ele~trical inspector before power is supplied 
to any equipment. 

If the electrical installation is provided by the client, please advise the client of these requirements. If the 
client does not install the GFCI breakers or receptacle outlets in accordance WITh the requirements of this 
policy, we will be forced to hire someone and charge the client for the retrofit. 

All power must be turned off at the main switch and the appropriate lock-outs and tag-outs shall be put in 
.place before any repair work is done on the installation or system. 

Electrical Extension Cords 

All electrical cords used on any site shall be the three-pronged grounded variety. The integrity of the cord 
and exterior covering shall be inspected and maintained at all times. Any cord which has cuts or frayed 
area~ in the outer covering shall be discarded and replaced. The use of three-to-two prong adapters shall 
be prohibITed at all times irregardless of reason. Disabling the grounding prong by cutting it off or removing 
it from the male receptacle end shall be prohibited at all times. 

Ground Fault Circuit Interrupters 

The GFCI is a fast-acting circuit breaker which senses small imbalances in the circuit caused by current 
leakage to ground, and within a fraction of a second, shuts off the electrical power. The GFCI will not 
protect the employee from line-to-line contact hazards (such as a person holding two "hot" wires. or a hot 
and neutral wire. in each hand. The GFCI will provide protection from the most common form of electrical 
shock hazard - the ground fault. It also provides protection against fires. overheating, and the destruction 
.of insulation on wires subject to power-to-ground conditions. 

GFCl's can be used successfully to reduce electrical hazards on constructi9n SITes. Tripping (interruption 
of current flow) is sometim"es caused by wet connectors and tools. The exposure of connectors and tools 
to excessive moisture shall be limited by using watertight or sealable connectors. Providing more GFCl's, 
or shorter circuits can prevent tripping caused by the cumulative leakage from seve.!:?I" too~s. or by leakage 
from extremely long circuits or cable runs. 
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CONTINGENCY PLANS 

I. CONTINGENCY PLAN FOR EVACUATION 

Although very unlikely, it is possible that a site emergency could necessitate evacuating all personnel 
from the site. If such a situation develops, the Site Safety Officer, or designated representative will 
notify the Project Supervisor, or vice versa, of the event and appropriate signal will be given for site 
evacuation. The above officers shall ensure that the evacuation is carried out in a calm, controlled 
fashion. 

All personnel shall exit the site and shall congregate in an area designated by the Project Supervisor 
and/or Site Safety Officer. The route of evacuation will be dependent on wind direction, severity and 
type of incident, etc. 

The Project supervisor and/or Site Safety Officer shall ensure that all personnel are accounted for. If 
someone is missing the Site Safety Officer will alert emergency personnel. This may be done by 
contacting the local Police Department. Advise them of the situation and request and expedient 
response by Emergency Services personnel. 

Contact the Project Manager, Health & Safety Manager and/or District Manager as soon as possible 
after attending to the evacuation. 

II. CONTINGENCY PLAN FOR MEDICAL EMERGENCY 

The following procedures should be instituted immediately in the event of a medical emergency 
involving illness or injury to one of Groundwater Technology's employees while on-site. 

The site should be shut-down and immediately secured. The area in which the injUry or illness 
occurred should be considered off-limited until the cause of the illness or injury is known. 

In the event of a non-trauma related illness or injury, instantaneous real-time air monitoring with 
flame or photoionization detectors should be acquired to ascertain if the illness or injury was caused 
by potential exposure to hazardous materials. Monitoring should be done both upwind and 
downwind of the incident site. 

Assess the victim's condition for the nature of injury or illness. Pay close attention to the level of 
consciousness and any cardiac or respiratory involvement. 

If the victim appears to be critically injured (Le. unconsciousness, cardiac or respiratory 
abnormalities, stroke, seizures, etc.), support the victim'$ vital functions. Administer CPR if needed. 
Notify Police, Fire Department and EMS Units immediately. 

The victim should be decontaminated as soon as possible after removal from the contaminated 
environment. This should be done in non-contaminated area well away from the source of the 
problem. 

If the victim appears to be critically injured, they should be transported to the nearest Emergency 
Room by an EMS Unit staffed with qualified p.ersonnel. 



If the victim's condition appear to be non-critical, and is anything more severe than minor cuts or 
bruises, they should be transported to the nearest hospital. Under no circumstances should the 
victim be transported to the hospital in anything other than an EMS Unit staffed by qualified 
personnel. 

If the victim has sustained extremely minor injuries or a minor illness, it will be up to the discretion of 
the Site Safety Officer whether or not the victim should be treated on-site, and, may continue to 
work. If the Site Safety Officer determines that the victim may not continue to work, the victim 
should be decontaminated, relieved of duty for the day and returned to the office, if during normal 
working hours. An occupational physician from the current medical surveillance contractor, or the 
victim's family physician should be contacted. 

Contact the Project Manager, Health & Safety Manager or District Manager as soon as possible after 
attending the needs of the victim. The Incident should be documented both in the project file and 
on the Groundwater Technology AccidentjlncidentjNear-Miss. 

111. CONTINGENCY PLAN FOR CONTAMINATION EMERGENCY 

The following procedures should be instituted immediately in the event of contamination to one of 
the Groundwater Technology's employees by Hazardous Materials. 

If Emergency Rescue is needed to remove the victim"from the contaminated area, notify, Police, Fire 
Department and EMS Units immediately. Advise them of the situation and request an expedient 
response by Emergency Services Personnel. 

Absolutely no Emergency Rescue is to be attempted without having a trained back-up present. 

If the victim is able to move under their own power, escort them to a non-contaminated area as 
soon as possible. 

The site should be shut-down immediately secured. The area in which the contamination occurred 
should be considered off-limits until the arrival of trained personnel who are properly eqUipped with 
the appropriate personal protective equipment and monitoring instrumentation. 

Assess the victim's condition for the nature of injury or contamination. The victim should be 
considered symptomatic if they exhibit any evidence of abnormal symptoms. Pay close attention to 
the level of consciousness and any cardiac or respiratory involvement. Use special care to insure 
that you do not become contaminated as well. If any abnormal symptoms are present, notify Police, 
Fire Department and EMS units immediately. 

Attempted to Identify the exact type of material involved. Use extreme caution if the danger of being 
contaminated exists. 

The victim should be decontaminated as soon as possible after removal from the contaminated 
environment. This should be done in non-contaminated area well away from the source of the 
problem. Extreme care should be used to avoid cross-contamination. The victim should be washed 
by water spray or safety shower. Contaminated protective clothing should be removed after 
washing. 

The victim should not be transported until decontamination is performed to the degree that medical 
personnel will not be s'ubjected to cross-contamination. 

If the victim appears to be critically injured (i.e. unconsciousness, cardiac or respiratory 
abnormalities, seizures, etc.), support the victim's vital functions. Administer CPR if needed. 



If the victim appears to be symptomatic, they should be transported to the nearest Emergency 
R,oom by an EMS unit staffed with qualified personnel. 

If the victim appears to be asymptomatic, the victim should be decontaminated, relieved of duty for 
the day and returned to the office, if during normal working hours. An occupational physician from 
the current medical surveillance contractor should be contacted. 

Contact the Project Manager, Health & Safety Manger and/or District Manager as soon as possible 
after attending to the needs of the victim. The incidents should be documented both in the project 
file and on the Groundwater Technology AccidentjlncidentjNear-Miss Report Form. 

IV. CONTINGENCY PLAN FOR FIRE EMERGENCY 

The following procedures should be instituted immediately in the event of a fire on-site. 

The site should be shut-down and immediately secured. The area in which the fire occurred should 
be considered off-limits until the cause can be determined. All non-essential site personnel should 
be evacuated from the site to a safe, secure area. Notify the Fire Department immediately. 

This may be done by contacting the local Fire Department. Advise them of the situation and the 
identify of any hazardous material involved. 

The four classes of fire along with their constituents are as follows: 

Class A: Wood; cloth, paper, rUbber, many plastics. ordinary combustible materials. 

Class B: Rammable liquids, gases and greases. 

Class C: Energized electrical eqUipment. 

Class D: Combustible metals such as magnesium, titanium, sodium, potassium. 

Sr:nall fires on-site may be actively attached for control and extinguishment. Extreme care should be 
taken while in this operation. 

The designated Site Fire Safety Officer, or his representative, will be responsible for all fire fighting 
activities on the site. 

All approaches to the fire should be done from the upwind side if possible. Distance from the 
employee to the fire should be close enough to ensure proper attach of the extinguishing material, 
but far enough away to ensure that the employee is safe. The proper extinguisher should be utilized 
for the Class(s) of fire present on the site. 

If possible, the fuel source should be cut off or separated from the fire. Care must be taken when 
performing operations involving the shut-off values and manifolds, if present. 



Examples of proper extinguishing agents are as follows: 

Class A- Water 
Water with 1% AFFF Foam rNet Water) 
Water with 6% AFFF or F1uoroprotein Foam 
ABC Dry Chemical 
Halon 1211 

Class B ABC Dry Chemical 
Purple K 
Halon 1211 
Carbon Dioxide 
Water with 6% AFFF Foam 

Class C ABC Dry Chemical 
Halon 1211 
Carbon Dioxide 

Class D- Metal-X Dry Powder 

No attempt should be made against large fires. These should be handled by the Fire Department. 

Contact the Project Manager, Health &Safety Manager and/or District Manager as soon as possible. 
The incident should be documented both in the project file and on the Groundwater Technology 
Accident/lncidentjNear-Miss Report Form. 

v. CONTINGENCY PLAN FOR SPILL OR AIR RELEASE 

The following procedures should ne instituted IMMEDIATELY in the event of a spill or air release of a
 
hazardous material on-site.
 

The site should be shut-down and immediately secured. The area in which the spill or release
 
occurred should be considered off-limits until.the cause can be determined and site safety can be
 
evaluated. All non-essential site personnel should be evacuated from the site to a safe, secure area.
 

The spilled or released product should be immediately identified and appropriate measures,such as
 
dikes or birms, should be instituted to halt and contain the flow. If the spill extends into waterways,
 
the National Response Center should be notified immediately. Spill booms should be put in place in
 
an attempt to prevent downstream contamination.
 

Real-time air monitoring with ionization and combustible has indicators should be started.
 
Monitoring should be done both upWind and downwind of the spill site or release point. An
 
evaluation of upgrades in personnel protective equipment should be made based upon the results of
 
the air monitoring.
 

If the material is unknown, Level B protection is mandatory. Samples of the material should be
 
acquired to facilitate identification of the material.
 

If the results of the monitoring show that the levels of contaminants exceed IDLH values, the site
 
should be immediately evacuated and the appropriate Federal, State, County and local regulatory
 
authorities and emergency response personnel should be notified.
 



Notify the Police and Fire Departments IMMEDIATELY if contaminants are found to have migrated 
off-site into populated areas, a large spill or flammable products is involved, or, the material is 
considered acutely toxic or exceeding published lOLH values. 

- - -,

The procedures as listed above shouiCJ be instituted if there is a discovery of an acutely toxic 
material in must larger quantities than expected. In this case, all employees on the site should be 
cleared to a safe area and briefed. 

The spill or release should be reported to the appropriate Federal, State, County and local regulatory 
authorities per the reporting standards of those regulatory agencies. 

Contact the Project Manager, Safety Director, and/or District Manager as soon as possible. The 
incident should be documented both in the project file and on the Groundwater Technology 
Accident/lncident/Near-Miss Report Form. 
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1.0 INTRODUCTION 

This Citizen Participation Plan (CPP)1 describes a program of pUblic involvement activities that will be 

conducted by Agfa Division of Miles Inc. (Agfa) in conjunction with the New York State Department of 

Environmental Conservation (NYSDEC) during the Remedial Investigation and Feasibility Study (RI/FS) 

at the Peerless Photo Products Inactive Hazardous Waste Site in Shoreham, New York. The program of 

public involvement activities in this CPP has been prepared in accordance with 6NYCRR Part 375.7. The 

purpose of this CPP is to: 1)ensure that the public is. provided with accurate. timely, and understandable 

information; and 2)establish avenues through which the public can voice concerns, ask questions, and 

provide information regarding the site and the remedial program. 

Agfa and NYSDEC are committed to a citizen participation program as a part of their responsibilities for the 

inactive hazardous waste site remedial program at this site. Citizen participation will promote public 

understanding of the responsibilities. planning activities. and remedial activities associated with the site. It 

will provide an opportunity for both Agfa and NYSDEC to learn from the public information that will enable 

them to develop a comprehensive remedial program that is protective of both public health and the 

environment. 

This CPP should be regarded as a working document. Its program of community relations activities is 

flexible and may be changed over the course of the RljFS to accommodate community interests as well 

as new information generated by the technical studies. 

Questions regarding the site may be directed to the site contact person below: 

Site Public Contact 

Paul Maus 

Project Director 

Groundwater Technology, Inc.
 
101-1 Colin Drive
 

Holbrook, New York 11741
 
516-472-4000
 

Words in bold print are defined in the glossary in Section VIII.	 .~j GROUNDWATER
..! TECHNOLOGY 
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2.0 SITE BACKGROUND 

Based on the results of previous environmental investigations (Phase I and Phase II) NYSDEC has 

determined that the Peerless Photo Products Site is an Inactive Hazardous Waste Disposal Site, Class 2 (No. 

1-52-031). This classification requires the performance of a RifFS to determine the nature and extent of 

contamination, assess its potential impact on humans and the environment, and devise methods for site 

cleanup as necessary. 

The RifFS will be performed by Agfa under a NYSDEC Order on Consent (W10428-89-o7). Agfa has 

contracted with Groundwater Technology, Inc., a large nationwide environmental consulting firm, to carry 

out the RifFS. NYSDEC has approval authority over all of the work conducted during the RifFS. 

2.1 Site Location and Description 

The site is located in Shoreham in the town of Brookhaven, Suffolk County, New York (see Figure 2-1 for 

the Site Location Map). The site is bordered to the south by Route 25A (also known as the Port Jefterson

Riverhead Road), to the west by Randall Road, to the north by residences and the Long Island Lighting 

Company (ULCO) right-of-way, and to the east by residences. 

The site is located in a predominantly residential area. Retail establishments are located to the east and 

west along Route 25A. Immediately to the north, the site is bordered and overlapped by a L1LCO right-of

way and transmission lines. To the south of the site across Route 25A a mixed use residence and dog 

kennel has been operated. The Suffolk County Water Authority's (SCWA's), formerly Shorewood Water 

Supply Company, Briarcliff Road public supply well field, is located 600 feet to the northwest of the site. 

To date there has been no impact on the Briarcliff Road supply well field from the site. This assessment is 

based on several years of water quality data collected at the public supply well. 

At present there are seven structures on the 16.2 acre site, inclUding the main plant structure on the 

northeast corner of the site, Building #13 on the south side of the site, the administration (Building #17) and 

wastewater treatment (Building #14) buildings located on the southwest corner of the site, a gatehouse at 

the entrance on the west side of the site, and two small storage sheds on the southwest corner of the main 

plant structure. Parking lots are located adjacent to the administration building and 

PF"I
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roadways lead to the various bUildings. The former wastewater treatment plant recharge basins are located 

along the northern side of the site beneath ULCO's power lines. Figure 2-2 shows significant site features. 

The site is completely encircled by a six foot high chain linked fence and is guarded twenty-four hours per 

day, 365 days a year. The perimeter of the fence area is inspected daily. Periodically ULCO inspects the 

fence for continuity, as grounding of the fence is critical because of its proximity to the ULCO power lines 

along the north side of the site. 

2.2 Site History 

In 1901, Nikola Tesla purchased the site from James D. Warden who was the manager and director of 

Suffolk County Land Company. Mr. Tesla's purchase of the site was financed by J. Pierpont Morgan. This 

early account of the site history is based on the book entitled "Tesla: Man Out of Time", written by Margaret 

Cheney 1981, Prentice-Hall, Inc. 

The site was first developed after it was purchased by Mr. Tesla. Mr. Tesla constructed a building in 1903 

which served as a residence and a laboratory. This building is part of Building #1 located in the main plant 

structure. In addition, he constructed a radio tower which was demolished between 1917 and 1918. The 

foundation of the former radio tower, herein referred to as Tesla Tower Base, is located in the southeast 

corner of the site. 

The Tesla tower was demolished reportedly because of the fear that German submarines and surface raiders 

would use the facility. According to one report, demolition consisted of collapsing the structure into the hole 

formed by the octagonal shaped masonry foundation walls which had supported the structure. However, 

another report indicates that the tower was hauled off site for scrap in 1920. The top of the foundation walls 

are still evident and extend approximately two feet above grade. Prior to Peerless Photo Products, Inc's. 

purchase of the property, the hole formed by the foundation walls was used for disposal of unknown 

materials. Review of file data and interviews with former employees indicate that disposal may have stopped 

as early as 1960 or as late as 1973. At present, the area within the foundation walls is level and vegetated 

with grass and large trees. 

Peerless Photo Products, Inc. operated at the site from 1939 until 1969. Primary operations included 

production of photographic emulsions used in the manufacture of photographic film and emulsion coating 

of photographic paper. From 1939 until 1979, Peerless Photo Products, Inc. disposed of 

4 
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untreated process water into an 800 foot long, 25 foot wide recharge basin along the north side of the 

property and referred to herein as the "North Recharge Basin". The North Recharge Basin was formerly a 

depression in which was located a Long Island Railroad track. 

In 1979 the wastewater treatment plant was installed and a New York State Pollution Discharge Elimination 

System (SPDES) permit was obtained from NYSDEC to discharge treated effluent into the North Recharge 

Basin. Between 1979 and 1988, Peerless Photo Products, Inc. treated and discharged 15,000 to 20,000 

gallons per day of treated process water and 200,000 gallons per day of non-contact cooling water into the 

North Recharge Basin. 

Between 1979 and 1985, analyses of the effluent indicated violations of SPDES permit limitations for these 

constituents. Process modifications after 1985 resulted in less frequent and minor excursions. On July 31, 

1987, the wastewater treatment plant was closed and discharges to the North Recharge Basins from the 

waste water treatment plant ceased. From 1987 to December 31, 1991, only non contact cooling water was 

discharged into the basins at a maximum rate of 5,000 gallons per day. At present the North Recharge 

Basin only receives storm water run off from roof and parking lot areas. 

·In 1979 as part of the wastewater treatment plant construction, soil from the bottom of the North Recharge 

Basin was excavated to a depth of four feet, and was stored for approximately one year on the northwest 

side Qf the site. In 1980 this soil was disposed of in a secure landfill operated by CECOS in Niagara Falls, 

New York. In 1981, Peerless Photo Products, Inc. was subject to a Consent Order to upgrade the 

wastewater treatment plant. As part of this improvement, an additional 250 cubic yards of soil were again 

excavated from the North Recharge Basin and stockpiled for approximately one year on a plastic liner on 

the northwest side of the site near where the previous soil pile (1979) had been. The SCDHS analyzed soil 

samples from this stockpile and determined that the soil was non-hazardous and Peerless Photo Products, 

Inc. subsequently disposed of the soil in the town of Brookhaven Landfill. The locations of two soil storage 

areas are shown in Figure 2-2 and are referred to as the "East and West Soil Storage areas". 

In the aerial photograph from 1962, east of the main plant structure approximately 12 objects. somewhat 

neatly arranged, are discernable. The area is referred to as the Northeast area. 

Several construction-related spills occurred in 1981 during the upgrading of the wastewater treatment plant. 

In July 1981 a spill of an unknown quantity of slUdge containing silver and cadmium occurred on the south 

side of the wastewater treatment plant. This slUdge was scraped off and stockpiled again on the northwest· 

side of the site in the same area that the soil from the North Recharge Basin was stored. This, sludge was 
.. ~J, GROUNDWATER 
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determined to contain elevated concentrations of metals by the Suffolk County Department of Health
 

Services (SCDHS) and was disposed of in a permitted landfill in Pennsylvania.
 

On July 23, 1981 the influent line to the wastewater treatment plant ruptured during construction to upgrade
 

the wastewater treatment plant. The rupture occurred under what is now the north end of the treatment
 

plant (BUilding #14) and resulted in a spill of 3,000 gallons of the influent to the plant. The water flowed
 

onto the parking lot surface and into a nearby storm drain (storm drain DW-9, Figure 2-2). Approximately
 

330 gallons of the spill was recovered from storm drain DW-9 and returned to the wastewater treatment
 

plant. The remainder of the spill was absorbed by surface soils and/or evaporated. Soils below and
 

adjacent to the rupture in the influent pipe were excavated, analyzed and removed to an appropriate solid
 

waste disposal facility. This work was supervised by the SCDHS.
 

. In June 1981, a 5 gallon spill of "rusty" water from an empty drum (iron content - 13 ppm) occurred adjacent 

to the truck loading ramp next to Building #14 (Figure 2-2). Soils excavated from the site were analyzed 

and hauled away for proper disposal under SCDHS supervision. 

In June 1981, an inspection of the site by SCDHS revealed that there were three separate areas being used
 

for storage of 55 gallon drums without provisions for spill control. These locations are designated as DS-A
 

through DS-C (Figure 2-2). Only site DS-A is currently accessible. BUildings have been erected in areas
 

DS-B .and DS-C. Drum storage facilities were installed at the site as requested by the SCDHS.
 

In February 1984, a 1,000 gallon spill of influent occurred at the primary wastewater pump station (Figure
 

2-2). Soil samples were collected and analyzed under the supervision of the SCDHS.
 

Until 1987, process water and cooling water for plant operations were drawn from two On-site supply wells,
 

S-65293 and S-56126 (Figure 2-2), which were screened in the water table aqUifer, and from the Briarcliff
 

well field which also supplied water for the surrounding community.
 

Sanitary waste disposal was provided on site by 14 sanitary leaching pools. The locations of the sanitary
 

septic pools, designated by the letters SW, are shown on Figure 2-2. Sanitary pools SW-9 and SW-10
 

connected to buildings # 13 and # 17, respectively, were used for disposal of sanitary waste. Sanitary
 

pools SW-9 and SW-10 were connected to a bathroom and a former laboratory sink within the Waste Water
 

Treatment Plant. One of these pools was sampled by the SCDHS and found to contain toluene. The
 

historical use of cesspools SW-1 through SW-8 and SW-11, surrounding the main plant structure, potentially
 

;!:J~~~~i GROUNDWATER 
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received process waste waters. The historic usage of the cesspools is not well documented, although it is 

speculated they primarily received septic waste. 

Storm water runoff at the site is controlled by twenty five storm water drywells located throughout the site, 

these drywells discharge directly into the underlying soils. Most of the drywells are located in the parking 

lot. Several of these storm drains, DW-1 through DW-8, are located in close proximity to the main plant 

structure and have piping connected to the interior of the main plant structure. 

2.3 Previous Studies and Investigations 

.There have been several investigations and data gathering events at the site. The three major investigations 

include: a Phase I Preliminary Investigation conducted on behalf of NYSDEC by Woodward-Clyde 

Consultants, Inc. in 1983, a Phase II Investigation conducted by ERM-Northeast on behalf of Agfa between 

1986 and 1988 and an underground storage tank removal programconducted by Groundwater Technology 

on behalf of Agfa in 1990. In addition, various miscellaneous investigations and data gathering events have 

occurred Including an investigation of groundwater conducted for Agfa by Malcolm Pirnie, Inc. in 1980, a 

survey of all significant features including areas of potential environmental concern in 1992, and a survey 

of all sanitary pools and storm water drywells in 1992. The following is a brief description of each of these 

investigations and data gathering events. 

2.3.1 NYSDEC Phase I Preliminary Investigation 

A Phase I Preliminary Investigation of the site was conducted in August 1983 by Woodward-Clyde 

Consultants, Inc. for the NYSDEC. The Phase I Preliminary Investigation included the collection and review 

of data, preparation and documentation of a draft Hazard Ranking System (HRS), development of a site

specific site Work Plan for Phase II Investigation, development of a Phase II Site Investigation cost estimate, 

identification of known responsible parties, and preparation of a summary report. Based upon the available 

data, the HRS score was calculated as 37.57, which is above the 28.5 threshold level for inclusion on the 

National Priority List (NPL). However, because there is no record of hazardous wastes ever haVing been 

disposed at the site, the site was not included on the NPL. Therefore, the NYSDEC designated the site a 

New York State Inactive Hazardous Waste Site and assigned the site identification number 1-52-031. 
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2.3.2 Phase II Investigation 

A Phase II Investigation was conducted by ERM-Northeast on behalf of Agfa. The purpose of the Phase II 

Investigation was to address data requirements identified by the NYSDEC during their Phase I Preliminary 

Investigation. The investigation included reviewing of files. sampling of 31 soil borings. installation and 

sampling of three monitoring wells and collection of water samples from two on-site production wells and 

the Briarcliff Road well field supply wells. In summary, the data yielded the following conclusions: 

•	 Soil in four areas of the site contained cadmium, chromium, lead, silver and mercury in 
concentrations above the average concentrations typical of soils in the eastern United States. These 
four areas included the Northern Recharge Basin, West Soil Storage area, Emulsions Building Sump 
and Tesla tower base. 

•	 Groundwater at the site occurs approximately 120 feet below grade under water table conditions. 
The water table drawdown caused by the production wells is not known. 

•	 Groundwater flow on site is to the north-northeast, but flow may shift directions downgradient of the 
site. Sufficient data does not exist to permit establishing downgradient groundwater flow direction. 

•	 Water samples from the Briarcliff Road Well field have not exceeded NYSDOH drinking water 
guidelines since installation. 

•	 The groundwater quality data indicates a possible oft site upgradient source of groundwater 
contamination. 

2.3.3 Underground Storage Tank Program 

An underground storage tank (UST) testing, removal and abandonment program was completed by 

Groundwater Technology at the site in 1990 under the direction of the NYSDEC and SCDHS. The program 

included the removal of eight USTs and abandoning one UST in place. The one UST was abandoned in 

place due to the close proximity to the main plant structure and the risk of foundation damage should this 

tank was removed. 

Endpoint samples were collected from the bottom of the tank excavations in accordance with the draft 

Quality Assurance Project Plan (QAPP) subsequently provided to the NYSDEC as part of the first draft 

submission of this Work Plan, dated December 16, 1991. The endpoint samples were collected after the 

tanks were removed, except for the two 20,000 gallon UST which were sampled through holes cut in the 

bottoms of the USTs. 
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The samples were analyzed by York Laboratories of Monroe, Connecticut. All samples were analyzed 

according to the parameters agreed upon by the NYSDEC utilizing CLP procedures. 

The analytical results revealed concentrations of tentatively identified semi-volatile compounds and total 

petroleum hydrocarbons (fPH) in endpoint samples from UST locations 6, 7, and 9. The NYSDEC's Oil Spill 

Unit in a letter dated October 16, 1992 has requested the collection of soil samples beneath the former UST 

locations 6, 7, and 9. In the October 16, 1992 letter the NYSDEC also stated that no additional investigatory 

or remedial work is required at the UST locations 1, 2, 3, 4, 5, and 8. 

2.3.4 Miscellaneous Studies 

In December 1980, Malcolm Pirnie, Inc. conducted an investigation of the groundwater quality at and 

downgradient of the site. The findings of this investigation were presented in the report entitled 

"Groundwater Evaluation, Peerless Photo Products, Inc. Shoreham, New York", dated December 1980. 

Water samples were collected from Agfa and Briarcliff Road well field supply wells and analyzed for ammonia 

nitrogen, nitrate nitrogen, MBAS, chloride, sulfate, iron, manganese, copper, zinc, sodium, pH, specific 

conductance, cadmium, coliform, trichloroethylene, tetrachloroethylene, chloroform, trichloroethane, 

trichloro-trifluoroethane, bromodichloromethane, bromoform, carbontetrachloride, chlorodibromomethane 

and total trihalomethanes. The results indicate water quality did not exceed applicable drinking water 

standards, with the exception of iron and pH, which are indicative of background groundwater quality. The 

high iron values were attributed to corrosion of the well casing, or the sampling line. The modeling study 

conducted by Malcolm Pirnie suggested that there should be a one hundred-fold reduction in solute 

concentration between the North Recharge Basin and the Briarcliff Road wells. It was concluded that there 

would be no drinking water standards violated with this dilution factor. 

Site inspections conducted by Agfa, NYSDEC and SCDHS in 1992 identified areas of potential environmental 

concern. In general, the areas identified included sanitary septic pools, storm water drywells, sumps in the 

main plant building, the water meter room pit, former drum location in the northwest corner of the property, 

and an aerial photography anomaly in the northeast corner of the property. Based on these inspections, 

a NYS-Iicensed professional land surveyor mapped the locations of all storm drains, sanitary pools, sumps, 

and pit within the main plant structure and prepared an accurate survey of the site which has been used as 

a basis for the figures presented in this Work Plan. 

In addition, all available engineering drawings of the structures have been reviewed to identify piping and 

areas of potential environmental concern. The engineering drawings did not yield any useful information. 

r~J~=J~J: GROUNDWATER 
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In 1992, all storm drains and sanitary pools were identified, opened, visually inspected for presence of 

liquids, depth, diameter, construction and interconnecting piping. Based on this inspection, a Work Plan 

for removing materials from selected sanitary pools and drywells, sampling. and subsequent closure was 

prepared for submittal to the SCDHS and NYSDEC. The Work Plan entitled 'Work Plan For Closure of Class 

V Injection Wells", dated February, 1993, will be submitted to the SCDHS and NYSDEC for their approval 

immediately following the submittal of the RI/FS Work Plan. 

2.4 Community Interest 

Public involvement in the site does not appear to historically have been high. One possible reason for this 

is that the site does not appear to affect the nearby public water supply. Some increase in the level of 

public interest is expected as the RI/FS progresses. 

Il~~~~~! GROUNDWATER 
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3.0 PROJECT DESCRIPTION 

3.1 RifFS Objectives 

The purpose of this RifFS is to determine existing on-site soil contamination, to investigate possible oft-site 

impacts of contamination and to evaluate the need for appropriate on and oft-site remedial responses. 

Major project objectives include: 

•	 Confirmation of the existence and determination of the extent of on-site sources of 

contamination with specific attention to the north recharge basin, west soil storage 

area, east soil storage area, drum storage, storm drain, two cesspools adjacent to 

the main building, and the Tesla tower base. 

•	 Upgradient groundwater quality to determine the impact of potential upgradient 

sources not associated with the site. 

•	 Groundwater quality associated with potential source areas, Le., North recharge 

basins, Tesla tower base. 

•	 Downgradient groundwater quality. 

•	 Groundwater flow patterns on-site and downgradient with respect to the pUblic supply 

wells. 

•	 Identification of all the applicable or relevant and appropriate requirements (ARARs) with 

respect to the site contaminants, location, and potential remedial activities. 

•	 Performance of a public health risk assessment to address the potential impact resulting from 

on-site soils and groundwater contamination. 

•	 Determination of the extent of remediation required. 

•	 Selection of an appropriate remedy. 

~I GROUNDWATER 
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3.2	 Key Decision Points in the RifFS Process 

The ultimate goal of the remedial process is to protect human health and the environment. The RI/FS 

process contributes to this goal by determining the type and extent of contamination at the site, evaluating 

its potential threat to human health and the environment, and then, if necessary, developing methods to 

control or treat the contamination. The RifFS process ends with a decision by NYSDEC, called a Record 

of Decision (ROD), which selects a remedial program for the site. 

The RIfFS work will generate the information necessary for NYSDEC to complete a ROD. A Risk 

Assessment, which will be conducted as part of the RI, will determine whether the site poses any significant 

threat to human health or the environment. The FS will then evaluate alternatives for control or treatment 

of the contamination and propose a cleanup plan for the site. The cleanup alternatives for the site will be 

evaluated based on the following nine criteria: 1)overall protection of human health and the environment; 

2)compliance with applicable or relevant and appropriate requirements (ARARs); 3)long-term effectiveness 

and permanence; 4)reduction of toxicity, mobility, or volume of contaminants; 5)short-term effectiveness; 

6)implementability; 7)cost; 8)State acceptance; and 9)community acceptance. NYSDEC will then make the 

final decision and document that decision in the ROD. 

3.3	 RI/FS Program for the Site 

The principal components of the RifFS for the Peerless Photo Products site are the following: 

RI	 Soil Sampling - Soil borings will be made at 21 locations both on and off the site. 

Depths of the borings will range from 0 to 110 feet. Soil samples from these borings 

and from the monitoring wells described below will be analyzed for a variety of metals, 

volatile organic compounds (VOCs), pesticides, PCBs, and base/neutral and acid 

extractable semi-volatile organic compounds (BNAs or SVOCs). 

Groundwater Sampling - Six monitoring wells will be installed at locations both on 

and off of the site. Most of the wells will be installed in clusters of three with each 

well drawing groundwater from a different depth. One round of groundwater 

samples will be taken from both the new and existing wells. The samples will be 

analyzed for metals, VOCs, and BNAs. 

Risk Assessment - The risk assessment will include the following phases: 1)a 

review of soil and groundwater sampling data and the selection of chemicals of 

concern; 2)a hazard assessment for the chemicals of concern to determine 

whether they could pose a health risk based on known biological a~~~h~iemoUNDWATER 
:i,~,LJ:J: TECHNOLOGY 
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information; 3)an evaluation of the existing and potential pathways by which 

humans could come in contact with the chemicals if no cleanup action is taken at 

the site; 4)identification of human populations and plants or animals which may 

contact the chemicals with a special emphasis on sensitive populations such as 

children or the elderly and on endangered plant and animal species; 5)calculation 

of the concentrations of chemicals that may exist at the points of contact; 

6)estimation of the amount of each chemical of concern that a human might 

receive from the site; and 7)a quantitative estimate of the human health risk and an 

estimate of the environmental risk posed by the site. 

FS	 Development of Cleanup Objectives - Based on the data in the AI, 

cleanup objectives for the site will be set for each contaminant in each 

environmental media (i.e. ·soil or -groundwater) to levels low enough to 

protect human health and the environment. 

Development of Remedial Action Alternatives - A variety of cleanup methods will 

be identified as potential alternatives for achieving the site cleanup objectives. The 

cost of using these methods to clean up the site will be estimated. 

Treatability Investigations - Studies will be undertaken as necessary to determine 

whether specific treatment alternatives would be effective on the contaminants at 

this site. 

Evaluation of Alternatives and the Recommendation of a Cleanup Method - All 

of the alternatives will be compared to the nine criteria preViously mentioned in this 

section. The one alternative which achieves the protection of human health and the 

environment, meets all AAAAs, and achieves the best balance among the other 

seven criteria will be recommended to NYSDEC as the cleanup remedy for the site. 

In addition, the AlfFS process will also attempt to identify all of the Potentially Responsible Parties (PRPs) 

that may have contributed to the contamination at the site. 

3.4	 Project Schedule 

A diagram of the project schedule is provided on the following page. 

'.j~~~~~' GROUNDWATER 
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Table 3-1 

DRAFT FINAL PHASE 1 RifFS PROJECT SCHEDULE
 
Peerless Photo Products (Site 10 #: 1-52-031)
 

Shoreham, New York
 

:::::.;. 

Duratn 

(Days)II
 
20
 

212
 

73
 

Mobilization 10
 

:::5
 

2
 

15
 

18
 

5
 

75
 

25
 

25
 

Note1: FS Tasks will be completed pending NYS DEC approval of RI Report
 

Note 2: Date/durations are approximate
 

Note 3: Assumes that off-site property access has been granted
 

te 4: Dates will be finalized following 1st pUblic meeting 

~ep 0: 09124/93 
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4.0 INTERESTED/AFFECTED MEMBERS OF THE PUBLIC (CONTACT LIST) 

The following is an initial list of contacts for the site. This list will be updated throughout the RifFS process 

to ensure that it includes all interested persons. 

Town of Brookhaven Officials 

Town Hall 

3233 Rt.112 

Medford, NY 11763 

Rosemary Weisner
 

Public Information Officer
 

516-451-6260
 

John Lamura 

Supervisor 

516-451-6666 

Carol Swick, Commissioner
 

Department of Planning, Environment, and Development
 

516-451-6200
 

John Pavacic, Environmental Planner
 

Division of Environmental Protection
 

516-451-6455
 

John Girandola
 

Division of Planning
 

516-451-6400
 

Richard Friscia, Acting Commissioner
 

Department of Public Safety
 

516-451-6291
 

Robert Reutzel, Commissioner
 

Department of Community Development
 

516-451-6600
 

L~IJ~i GROUNDWATER 
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County Officials 

Robert Gaffney 

Suffolk County Executive 

H. Lee Dennison Building 

Hauppauge, N.Y. 11788 

516-853-4000 

Michael Caracciolo 

County Legislator 

P.O. Box 1030 

Aquebogue, N. Y. 11931 

State Officials 

Joseph Sawicki Jr.
 

State Assembly Person, District 1
 

107 Roanoke Ave.
 

Riverhead, N.Y. 11901
 

National Officials 

U.S. Congressman 

George Hochbrueckner 

3771 Nesconset Highway, Suite 213 

Centereach, NY 11720 

Kenneth P. laValle 

325 Middle Country Road 

Selden, N.Y. 11784 

Local Newspapers 

North Shore Record 

208 Rt. 112 

Port Jefferson Station, NY 11776 

Attn: Catherine Schmoller 

CPP 
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Suffolk Times 

P.O. Box 1500 

Mattituck, NY 11952 

Attn: Jeff Miller 

News Review 

P.O. Box 1500 

Mattituck, NY 11952 

Attn: Sue Miller 

The Village Times 

185 Rt. 25A 

Setauket, NY 11733 

Attn: Leah S. Dunaief 

Suffolk Life 

P.O. Box 167 

Riverhead, NY 11901-0102 

Yankee Trader 

1 Glemere Lane 

Coram, NY 11727 

Attn: Caroline Thorenz 

Citizens Groups 

Affiliated Brookhaven Civic Organizations 

P.O. Box 190 

Stony Point, NY 11790 

Sarah Meyland, Executive Director 

Citizens Campaign for the Environment 

518 Broadway 

Massapequa, NY 11758 

John R. Testut 

Shoreridge Hills, Inc. 

Box 456 

Shoreham, NY 11786 

Long Island Citizen's Advisory Committee on Hazardous Waste (L1CAC) 
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Water Supply Company 

Michael LoGrande, Chairman 

Suffolk County Water Authority 

4060 Sunrise Highway 

Oakdale, NY 11769 

Phone: 516-589-5200 

School Districts 

Shoreham Wading River School District 

Attn: Edward Weiss 

Rt. 25A 

Shoreham, NY 11786 

Miller Avenue School 

Attn: Jack Schwartz 

Miller Avenue 

Shoreham, NY 11786 

Local Residents 

[The site contact list includes residents in the area of the site and any other persons who contact 

NYSDEC regarding environmental matters at the site. These names are not given in the published 

version of this document so as to protect the privacy.of those on the list. Persons who sign-in at 

public meetings or otherwise request that their name placed on the list will be included in the 

future.] 
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5.0	 NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

(NYSDEC) CONTACTS 

NYSDEC Project Manager 

Girish V. Desai 

Environmental Engineer 

New York State Department of Environmental Conservation 

SUNY Building 40 

Stony Brook, NY 11790-2356 

Phone: 516444-0240 ext. 386 

NYSDEC Citizen Participation Specialist 

Joshua Epstein 

Citizen Participation Specialist 

New York State Department of Environmental Conservation 

Building 40 - SUNY, 

Stony Brook, NY 11790-2356 

Phone: 516444-0230 

NYSDEC Enforcement 

David S. Rubinton 

Division of Environmental Enforcement 

202 Mamroneck Avenue, 3rd Floor 

White Plains, NY 10601 

Phone: 914-761-3575 

NYSDEC Inactive Hazardous Waste Program Information Number: 800-342-9296 

New York State Department of Health 

Don Miles 

New York State Department of Health, 

Bureau of Environmental Exposure Investigation, 

2 University Place, Albany, NY 12203 

Phone: 518-458-6305 

[][J~ GROUNDWATER 
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Nina Knapp, 

New York State Department of Health, 

Bureau of Toxic Substance Assessment, 

Room 240, 2 University Place, 

Albany, NY 12203 

Phone: 1-800-458-1158 or 518-458-6405 

r~TD~]I:==iOO GROUNDWATER 
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6.0	 DOCUMENT REPOSITORIES 

The following locations will serve as repositories for documents related to remedial activities at the site. 

Documents in the repositories are available for public review and copying. There may be a charge for 

copies made at the document repositories. To ensure that the interested public is aware of project 

documents that are available for their review, fact sheets mailed to the site contact list will include a 

description of significant documents that have been placed in the repositories. 

Local Library
 

Shoreham-Wading River Public Library
 

Rt.25A
 

Shoreham, NY 11786
 

516-929-4488
 

Contact:Reference Desk
 

Elaine Brecka, Director (contact for public meetings)
 

Hours:	 10 a.m. - 9 p.m. Monday - Friday
 

10 a.m. - 5 p.m. Saturday
 

1 p.m. - 5 p.m. Sunday
 

Meeting Rooms/Capacities: 125, 110, and approx. 25 persons 

NYSDEC Office
 

SUNY Stony Brook
 

Bldg. 40
 

Stony Brook, N.Y. 11790
 

Hours:	 8:30 a.m. - 4:45 p.m. Monday - Friday 
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Documents that will be included in the repositories as they become available include: 

Phase I & II Reports
 

Order On Consent
 

Final RI/FS Work Plan
 

Community Participation Plan
 

Quality Assurance/Quality Control Plans
 

Site Health & Safety Plan
 

RI Report (including Risk Assessment)
 

FS Report
 

Responsiveness Summary
 

ROD
 

All fact sheets. public notices. newsletters. etc.
 

At this time, the placement of one copy of each document in each repository is expected to be adequate 

to meet the public's needs. 

C~J~I!c··_:~J~j GROUNDWATER 
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7.0 SPECIFIC CITIZEN PARTICIPATION 

ELEMENT OF THE RI/FS 

ACTIVITIES FOR EACH MAJOR 

This section describes the citizen participation activities that will be carried out at each RI fFS technical 

milestone. These activities satisfy the requirements of 6NYCRR Part 375.7. All citizen participation materials 

will be approved by NYSDEC prior to their release to the public. 

7.1 Activities to be Performed Following RifFS Work Plan Approval 

Designate Site Public Contact: The public contact person for the site will be the Groundwater Technology, 

Inc. project director, Paul Maus. 

Establish Local Document Repository: A local repository will be established at the location described in 

Section VI. The final RifFS Work Plan, Order on Consent, Citizen Participation Plan, Phase I Report, and 

Phase II Report will be placed in the repository at this time. Other site related documents, including all 

citizen participation documents, will be placed in the repository as they become available over the course 

of the project. 

Fact Sheet Announcing Start of RifFS Work: The fact sheet will: 1)briefly describe the site, its history, 

and the findings of previous environmental studies; 2)discuss the objectives of the RifFS; 3)provide an 

overview of the RifFS program; 4)discuss health and safety concerns related to site conditions and 

investigation activities such as drilling and eqUipment decontamination; 5)announce the local document 

repository location and hours; 6)identify the NYSDEC contad personfs; and 7)announce the date, time, and 

location of the pUblic meeting. This fact sheet will also solicit additional names of interested residents for 

the site contact list, as will the other fact sheets described in this CPP. The fact sheet will be mailed to the 

site contact list, which includes local media, at least 2 weeks in advance of the public meeting. 

Public Meeting: A public meeting will be held to: 1)describe the site, its history, and the findings of 

previous environmental studies; 2)discuss the objectives of the RifFS; 3)provide an overview of the RifFS 

program and describe RI fFS activities that will take place in the neighborhoods outside of the Agfa property; 

4)discuss health and safety concerns related to site conditions and investigation activities such as drilling 

and eqUipment decontamination; 5)announce the local document repository location and hours; 6)give the 

community an opportunity to meet the NYSDEC contact personfs; 7)present the quali~~{i;R6~TER 
.. :r-T 1TECHNOLOGY 
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consultant, Groundwater Technology, Inc., and explain NYSDEC's oversight role; and 8)respond to questions 

raised by the pUblic. If significant public concerns are raised and a written response is warranted, a brief 

meeting/responsiveness summary will be written and placed in the site document repositories. The meeting 

will be held in the Shoreham-Wading River Public Library, which is located on Rt.25A approXimately 1 mile 

east of the site. 

7.2 Following RI Report Completion 

Placement of RI Report in Local Document Repository. 

Fact Sheet: A fact sheet will be prepared to: 1)briefly describe the site; 2)discuss the objectives of the 

RI/FS; 3)summarize work completed in the RI; 4)summarize the findings of the RI; 5)provide a schedule for 

the remainder of RI/FS program; 6)identify the location of the local document repository and its hours; 

5)identify the NYSDEC contact person/s; and 7)request that any members of the public who believe that 

a public meeting is needed at this time contact NYSDEC. A public meeting or availability session may be 

held at this stage if pUblic interest warrants such an activity. The fact sheet will be mailed to the site contact 

list, which includes local media. 

7.3 Following Final Draft RI/FS Report Completion 

Placement of Final Draft RI/FS Report (stamped "DRAFT") in Local Document Repository. 

Public Notice: A legal notice announcing the availability of the Final Draft RI/FS Report will be pUblished 

in a local newspaper of general circulation prior to the public meeting and comment period described below. 

This notice will: 1)provide a brief analysis of the proposed cleanup method/s; 2)summarize NYSDEC's 

reaso,ns for selecting the proposed program over the other alternatives considered; 3)describe the 

construction and operational requirements of the proposed program; 4)announce the public meeting and 

comment period; and 5)identify the name and address of the person to whom the public should address 

comments. 

Fact Sheet: A fact sheet will be prepared that will: 1)briefly describe the site; 2)provide an overview of work 

completed in the RI/FS; 3)summarize the findings of the RI/FS; 4)provide a brief analysis of the proposed 

remedial program; 5)summarize NYSDEC's reasons for selecting the proposed program over the other 

alternatives considered; 6)announce date, time, and place of the public meeting; 7)announce the 30-day 

public comment period for written comments; 8)request comments from the pUbliC]! p~ifent to the 
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finalization of the RI/FS; 9)identify the location of the local document repository and its hours; and 

10)identify the NYSDEC contact person/so The fact sheet will be mailed to the site contact list, which 

includes local media, at least two weeks prior to the pUblic meeting and the start of the pUblic comment 

period described below. 

Public Comment Period: A30-day pUblic comment period will be held during which written comments will 

be accepted by NYSDEC. 

Public Meeting: A pUblic meeting will be held to: 1)discuss the Final Draft RI/FS Report; 2)discuss briefly 

the remedial alternatives considered; 3)describe in detail the recommended alternative and how this 

alternative achieves the site cleanup objectives; 4)present a schedule for future work; 5)explain the process 

for public comment and NYSDEC's decision; and 6)receive public comments. A transcript of the meeting 

will be prepared and placed in the site document repositories. The meeting will be held in the Shoreham

Wading River Public Library. 

7.4 Following Selection of a Remedy (ROD) 

Public Notice/Responsiveness Summary: A legal notice will be published in a local newspaper of general 

circulation. This notice will: 1)provide a brief analysis of the remedial program selected for implementation; 

2)discuss any significant changes from the proposed remedial program; and 3)provide a response to 

significant pUblic comments, criticisms, and new data. If the remedial program selected differs significantly 

from the proposed remedial program, this notice will also provide an explanation of the significant 

differences and the reasons such changes were made. This notice will be mailed to the site contact list. 

If a large number of significant pUblic comments are received during the pUblic comment period, the version 

of this document that is mailed to the contact list may be expanded to proVide more detailed responses to 

the public's concerns. 
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8.0 GLOSSARY OF KEY TERMS 

NOTE: The first eight definitions represent major elements of the remedial process. They are presented in 

the order in which they occur, rather than in alphabetical order, to provide a context to aid in their definition. 

* * * * * * * * * 

Site Placed on Registry of Inactive Hazardous Waste Sites - Each inactive site known or suspected or 

containing hazardous waste must be included in the Registry. Therefore, all sites which state or county 

environmental or public health agencies identify as known or suspected to have received hazardous waste 

should be listed in the Registry as they are identified. Whenever possible, the NYSDEC carries out an initial 

evaluation at the site before listing. 

Phase I Site Investigation - Preliminary characterizations of hazardous substances present at a site; 

estimates pathways by which pollutants might be migrating away from the original site of disposal; identifies 

population or resources which might be affected by pollutants from a site; observes how the disposal area 

was used or operated; and gathers information regarding who might be responsible for wastes at a site. 

Involves a search of records from all agencies known to be involved with a site, interviews with site owners, 

empleyees and local residents to gather pertinent information about a site. Information gathered is 

summarized in a Phase I report. After a Phase I investigation, DEC may choose to initiate an emergency 

response; to nominate the site for National Priorities List; or, where additional information is needed to 

determine site significance, to conduct further (Phase II) investigation. 

Phase II Site Investigation - Ordered by DEC when additional information is still needed after completion 

of Phase I to properly classify the site. A Phase II investigation is not sufficiently detailed to determine the 

full extend of the contamination, to evaluate remedial alternatives, or to prepare a conceptual design for 

construction. Information gathered is summarized in a Phase II report and is used to arrive at a final hazard 

ranking score and to classify the site. 

Remedial Investigation (RI) - A process to determine the nature and extent of contamination by collecting 

data and analyzing the site. It included sampling and monitoring, as necessary, and includes the gathering 

of sufficient information to determine the necessity for, and proposed extent of, a remedial program for the 

site. 
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Feasibility Study (FS) - A process for developing, evaluating and selecting remedial actions, using data 

gathered during the remedial investigation to: define the objectives of the remedial program for the site and 

broadly deVelop remedial action alternatives; perform an initial screening of these alternatives; and perform 

a detailed analysis of a limited number of alternatives which rernain after the initial screening stage. 

Remedial Design - Once a remedial action has been selected, technical draWings and specifications for 

remedial construction at a site are developed, as specified in the final RI/FS report. Design documents are 

used to bid and construct the chosen remedial actions. Remedial design is prepared by consulting 

engineers with experience in inactive hazardous waste disposal site remedial actions. 

Construction - Construction rnay be as straightforward as excavation of contaminated soU with disposal at 

a permitted hazardous waste facility. On the other hand, it may involve drum sampling and identification, 

complete encapSUlation, leachate collection, storage and treatment, groundwater management, or other 

technologies. Construction costs may vary from several thousand dollars to many millions of dollars, 

depending on the size of the site, the soil, groundwater and other conditions, and the nature of the wastes. 

, '--'	 Monitoring/Maintenance - Denotes post-closure activities to insure continued effectiveness of the remedial 

actions. Typical monitoring/maintenance activities include quarterly inspection by an engineering technician; 

measurement of level of water in monitoring wells; or collection of ground water and surface water samples 

and analysis for factors showing the condition of water, presence of toxic substances, or other indicators 

of possible pollution from the site. Monitoring/maintenance may be required indefinitely at many sites. 

********* 

. 6NYCRR Part 375.7 - State regulations establishing citizen participation reqUirements for inactive hazardous 

waste disposal sites. 

Applicable, Relevant, and Appropriate ReqUirements (ARARS) - Applicable requirements are those 

standards, criteria, or limitations created under federal or state environmental law that specifically address 

a contaminant, remedial action, location, or other circumstance at an Inactive hazardous waste site. 

Relevant and appropriate reqUirements are those standards, criteria, or limitations created under federal or 

state environmental law that, while not "applicable" to a specific substance or situation at a site, address 

problems or situations sufficiently similar to those encountered at the site that they are well suited for use 

at a particular site. 
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Availability Session - Scheduled gathering of the NYSDEC staff and the public in a setting less formal than 

a public meeting. Encourages ·one-to-one" discussions in which the public meets with NYSDEC staff on 

an individual or small group basis to discuss particUlar questions or concerns. 

Citizen Participation - A process to inform and involve the interested/affected public in the decision-making 

process dUring identification, assessment and remediation of inactive hazardous waste sites. This process 

helps to assure that the best decisions are made from environmental, human health, economic, social and 

political perspectives. 

Citizen Participation Plan - A document that describes the site-specific citizen participation activities that 

will take place to complement the "technical" (remedial) activities. It also· provides site background and 

rationale for the selected citizen participation program for the site. A plan may be updated or altered as 

public interest or the technical aspects of the program change. 

Citizen Participation Specialist - A NYSDEC staff member within the Office of Public Affairs who provides 

gUidance, evaluation and assistance to help the Project Manager carry out his/her site-specific Citizen 

Participation program. 

Contact Ust - Names, addresses and/or telephone numbers of individuals, groups, organizations and media 

interested and/or affected by a particular hazardous waste site. Interest in the site, stage of remediation 

and other factors guide how comprehensive the list becomes. Used to assist the NYSDEC and to inform 

and involve the interested/affected public. 

Delisting - Removal of a site from the state Registry based on study which shows the site does not contain 

hazardous wastes. 

Document Repository - Typically a regional DEC office and/or public building, such as a library, near a 

partiCUlar site, at which documents related to remedial and citizen participation activities at the site are 

available for public review. Provides access to documents at times and a location convenient to the public. 

Downgradient - A term used to describe an area of relatively lower groundwater elevation. Groundwater 

flows from upgradient to downgradient areas. 
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Fact Sheet - A written discussion of a site's remedial process, or some part of it, prepared by the NYSDEC 

for the public in easily understandable language. May be prepared for the "general" public or a particular 

segment. Uses may include, for example: discussion of an element of the remedial program, opportunities 

for public involvement, availability of a report or other information, or announcement of a public meeting. 

May be mailed to aU or part of the interested pUblic, distributed at meetings and availability sessions or sent 

on an "as requested" basis. 

Groundwater - Water found beneath the earth's surface that fills pores between materials such as sand, soil, 

and gravel and also may fill cracks in bedrock. Groundwater is the source of drinking water on Long Island. 

.Hazard Ranking System - The United States Environmental Protection Agency uses a hazard ranking 

system (HRS) to assign numerical scores to each inactive hazardous waste site. The scores express the 

relative risk or danger from the site. 

National Priorities Ust (NPL) - The U.S Environmental Protection Agency's list of the top priority hazardous 

waste sites that are eligible to receive federal funds for investigation and cleanup under the Federal 

Superfund program. EPA is required to update the NPL list at least once a year. 

Order on Consent - A legal and enforceable negotiated agreement between the NYSDEC and responsible 

parties where responsible parties agree to undertake investigation and cleanup or pay for the costs of 

investigation and cleanup work at a site. The order includes a description of the remedial actions to be 

undertaken at the site and a schedule for implementation. 

Potentially Responsible Parties - Individuals, companies (e.g. site owners, operators, transporters or 

generators of hazardous waste) potentially responsible for or contributing to the contamination problems 

at a hazardous waste site. 

Potentially Responsible Party Lead Site - An inactive hazardous waste site at which those potentially 

legally liable for the site have accepted responsibility for investigating problems at the site, and for 

developing and implementing the site's remedial program. The Peerless Photo Products, Inc. site is a PRP 

lead site. PRP's include: those who owned the site during the time wastes were placed, current owners, 

past and present operators of the site, and those who generated the wastes placed at the site. Remedial 

programs developed and implemented by PRP's generally result form an enforcement action taken by the 

State and the costs of the remedial program are generally borne by the PRP. 
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Project Manager· A NYSDEC staff member within the Division of Hazardous Waste Remediation (usually 

an engineer, geologist or hydrogeologist) responsible for the day-to-day administration of activities, and 

ultimate disposition of, one or more hazardous waste sites. The Project Manager works with the Office of 

Public Affairs as well as fiscal and legal staff to accomplish site-related goals and objectives. 

Public Meeting - A scheduled gathering of the NYSDEC staff and the public to give and receive information, 

ask questions and discuss concerns. May take one of the following forms: large-group meeting called by 

the NYSDEC; participation by the NYSDEC at a meeting sponsored by another organization such as a town 

board or Department of Health; working group or workshop; tour of the hazardous waste site. 

Public Notice - A written or verbal informational technique for telling people about an important part of a 

site's remedial program coming up soon (example: announcement that the report for the RifFS is pUblicly, 

available; a public meeting has been schedUled). The public notice may be formal and meet legal 

requirements (for example: what it must say, such as announcing beginning of a public comment period; 

where, when and how it is published). 

Publish - For purposes of 6NYCRR Part 375.7, at a minimum requires publication of a legal notice in a local 

newspaper of general circulation. Another kind of public notice may be more informal and may not be 

legally reqUired (examples: paid newspaper advertisement; telephone calls to key citizen leaders; targeted 

mailings). 

Responsiveness Summary - A formal or informal written or verbal summary and response by the NYSDEC 

to public questions and comments. Prepared dUring or after important elements in a site's remedial 

program. The responsiveness summary may list and respond to each question, or summarize and respond 

to questions in categories. 

Site Classification - The NYSDEC assigns sites to classifications established by state law, as follows: 

o Classification 1 - A site causing or presenting an imminent danger of causing irreversible or 

irreparable damage to the public health ofenvironment--immediate action required. 

o Classification 2 - A site posing a significant threat to the public health or environment--action 

required. The Peerless Photo Products, Inc. site is a Class 2 site. 

o Classification 2a - A temporary classification for a site known or suspected to contain hazardous 

waste.	 Most likely the site will require a Phase I and Phase II investigation_to obtain more 
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information. Based on the results, the site then would be reclassified or removed from the state 

Registry if found not to contain hazardous waste. 

o Classification 3 - A site which has hazardous waste confirmed, but not a significant threat to the 

public health or environment-action may be deferred. 

o Classification 4 - A site which has been proper1y closed-requires continued management. 

o Oassification 5 - A site which has been proper1y closed, with no evidence of present or potential 

adverse impact-no further action required. 

Standards, Criteria or Guidelines (SCGs) - See ARARs 

State-Lead Site - An inactive .hazardous waste sit at which the NYSDEC has responsibility for investigating 

problems at the site and for developing and implementing the site's remedial program. The NYSDEC uses 

money available from the State Superfund and the Environmental Quality Bond Act of 1986 to pay for these 

activities. The NYSDEC has direct control and responsibility for the remedial program. 

Upgradient - A term used to describe an area of relatively higher groundwater elevation. Groundwater flows 

from upgradient to downgradient areas. 
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