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2 0 2 1  
OPERABLE UNIT 4 TREATABILITY WORK PLAN 

(LABORATORY “SCREENING) 

1.0 PROJECT DESCRIPTION 

The Feed Materials Production Center (FMPC) is a contractor- 
operated federal facility for the production of pure uranium for 
the U.S. Department of Energy (DOE). The FMPC is located on 1050 
acres in a rural area approximately 20 miles northwest of downtown 
Cincinnati, Ohio. On July 18, 1986 a Federal Facilities Compliance 
Agreement (FFCA) was jointly signed by the U.S. Environmental 
Protection Agency (EPA) and DOE to ensure that impacts associated 
with past and present activities at the FMPC are thoroughly 
investigated so that appropriate remedial actions can be assessed 
and implemented. A Remedial Investigation/Feasibility Study 
(RI/FS) has been initiated to develop these remedial actions. 

A part of this RI/FS is Operable Unit 4 (OU 4), the K-65 silos 
( S i l o s  1 and 2) and the metal’ oxide silos (Silos 3 and 4). The FS 
for OU 4 is considering remedial actions for the silo structures, 
waste stored in the silos, and the adjoining silo berms. Historic 
analysis of the of the K-65 si los  residues indicate that 
approximately 11,200 kilograms of uranium (0.71 percent U-235) are 
present in the silos. Analytical results of residue samples taken 
in July 1988 indicated the uranium concentration was 1400 parts per 
million (ppm) in Silo 1 and 1800 ppm in Silo 2. In addition, 
approximately 1.6 to 3.7 kilograms of radium were estimated to be 
in the silo residues. 

Data from the 1989 sampling effort conducted by Westinghouse 
Materials Company of Ohio (WMCO) for Silos 1 and 2 indicate that 
the concentration of radium-226 (Ra-226) in Silo 1 ranges from 
89,280 picocuries/gram (pci/g) to 192,600 pci/g; in Silo 2 it 
ranges from 657 to 145,300 pCi/g. Thorium-23 0 (Th-23 0) 
concentrations in Silo 1 range from 10,569 to 43,771 pCi/g and from 
8365 to 40,124 pCi/g in Silo 2. The concentration of lead-210 (Pb- 
210) in Silo 1 ranges from 48,490 to 181,100 pCi/g and from 77.940 
to 399,200 pCi/g in Silo 2. Total uranium concentrations in Silo 
1 range from 1189 to 2753 ppm and from 137 to 3717 ppm in Silo 2. 

- 

This treatability study is a laboratory screening of various 
chemical leaching techniques on residues in the K-65 silos. The 
samples from the 1989 sampling effort will be subjected to this 
screening process in an attempt to determine the responsiveness of 
the silo material to various acid and EDTA leaching schemes. The 
data produced from this laboratory screening will be used to better 
define the scope of the bench-scale treatability study to be 
performed on the samples produced from the current silo resampling 
effort. The most promising leaching methods, as determined by the 
laboratory screening, will be applied to the samples from the 
resampling effort. The bench-scale treatability study will also 
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study leaching kinetics, solids washing, solid/liquid separation, 
and solidification/stabilization. 

2.0 REMEDIAL TECHNOLOGY DESCRIPTION 

The remedial technology consists of a separation of contaminants 
through acid leaching. The waste materials will be added to a 
nitric acid leaching process which will solubilize the lead as well 
as the uranium and radium, the major radioactive constituents of 
the waste. Lead, barium, copper and other metals will also be 
dissolved in the nitric acid mixture. Following this leaching 
stage the nonhazardous solids will enter a solid/liquid separation 
stage and the leachate containing the radioactive and hazardous 
materials will be sent to a precipitation stage. This 
precipitation stage will add sodium phosphate and nitric acid to 
yield a radioactive/hazardous precipitate to be solidified or 
stabilized for disposal. The nonhazardous components produced from 
the initial nitric acid leaching will also be disposed of. 

3.0 TEST OBJECTIVES 

The objective of this laboratory screening is to determine the 
effectiveness of various acid/EDTA leaching solutions in removing 
lead and uranium. The leachates resulting from the application of 
the various acid and EDTA solutions to the samples will be analyzed 
for lead and uranium and will be compared to one another. Those 
methods which yield leachates with the greatest concentrations of 
lead and uranium will be retained for additional treatability 
testing in the bench-scale treatability program. The results will 
also provide a rough guide by which the viability of remedial 
action alternatives 8 and 9 can be preliminarily evaluated. 

4 . 0  EXPERIMENTAL DESIGN AND PROCEDURES 

4.1 PRELIMINARY CHARACTERIZATION 

During geotechnical testing of the K-65 material the samples were 
composited according to physical appearance, moisture content, and 
texture of the material. The material from Silo #1 was cornposited 
into three groups: brown, sandy brown, and light brown, and the 
material from Silo #2 was composited into groups of wet muddy, 
white, and sandy brown. The material weights listed in Table 1 are 
the actual weights of the geotechnical samples collected during the 
1989 sampling effort. The material from each silo will be 
composited to form a single composited sample for each silo on the 
weight percent basis shown in Table 1. 

2 
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For a physical characterization of the K-65 material see 
Certificate of. Analysis, IT Geotechnical Services project number 
482331, dated March 22, 1989. 

TABLE 1: SAMPLE COMPOSITING 

SILO 1 BROWN SANDY BROWN LIGHT BROWN 

2.3 kg 4.7 kg 35 kg 
9.1 kg 
12.0 kg 
4.2 kq 

TOTAL kg 

% w/w 

SILO 2 

27.6 kg 4.7 kg 35 kg 

41.0 7.0 52.0 

WET MUDDY WHITE SANDY BROWN 

12.0 kg 9.4 kg 2.8 kg 
4.0 kg 2.8 kg 
2.8 kg 
2.3 kq 

TOTAL kg 12.0 kg 18.5 kg 5.6 kg 

% w/w 33.2 51.2 15.5 

4.2 METAL EXTRACTIONS 

4.2.1 Acid Extractions -- 

Approximately 1 gram aliquots of each silo composite will be 
weighed in the glove box into HACH COD Digester Vials (rated 
pressure 10 ATM). Room temperature vials will be shaken with 
acid for two hours. Room temperature will be the actual 
temperature inside the glove box and this value will be recorded 
in a standard laboratory notebook. The digestions will be 

in a HACH Micro COD Digester (Appendix 111). The 
to be heated at 100°C will be digested for two hours 
Digester within the glove box. 
in the table below: 

The extraction matrix 

carried out 
extractions 
in the HACH 
is outlined 

3 
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TABLE 2: MINERAL ACID EXTRACTIONS 
~~ ~ 

ACID DOSE 
(weight acid/weight sample) 

RUN NO. NOMINAL CONC. 1:l 2 : l  3:l RT Temp 
w/w 1OO'C 

1. 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

1 60% HN03 
60% HN03 
30% HN03 
30% HN03 
15% HN03 
15% HN03, 
36% HC1 
36% HC1 
18% HC1 
18% HC1 
9% HC1 
9% HC1 
50% HOAc 
50% HOAc 
25% HOAc 
25% HOAc 

3 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

x . .  
17 12.5% HOAc X X X X 
18 12.5% HOAc X X X X 

This test program will comprise 144 discrete samples 

(2 Silos .X 18 Acids X 4 Treatments). 

'Nitric acid. 

kydrochloric acid. 

3Acetic acid. 

4 
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After digestion, the samples will be separated by decanting into 
a 20 ml scintillation vial. Solids will be retained in the COD 
vial until the decision can be made whether to carry them into 
the next phase or not. 
uranium content of the extract. If one of the digestions is 
clearly superior to the others, further treatment of the others 
will be aborted. A superior digestion will be one that extracts 
the greatest amount of lead and uranium. If not processed 
further, solids will be transferred to a 1 pt jar for disposal. 
Liquids will be syringe-filtered ( 0 . 4 5  p )  into 8 ml scintillation 
vials. The filtered samples will be diluted (ca 1:lOOO) into 20 
ml scintillation vials and analyzed for lead (Jungreis, "Spot 
Test Analysis", Appendix IV). The carbon tetrachloride in the 
original procedure has been replaced by l,l,l-trichloroethane. 
Due to WMCOIs safety policy. 
removing the bottom layer with a Pasteur pipet rather than a 
separatory funnel. Samples diluted 1/1000 with D . I .  water will 
then be transferred to a COD vial containing 5 ml of 0.1% 
potassium cyanide, sealed, shaken, and allowed to settle. 
Quantification of the lead will be by HACH DRL-3. The HACH DRL-3 
is a spectrophotometer used to measure the absorbance of the lead 
solution. If necessary, the instrument will be modified to fit 
inside the glove box. It would be preferred, however, if the 
analyses could be performed outside of the glove box. As an 
extra precaution, the COD vials containing cyanide buffer have 
been pre-loaded with reagent so that the maximum amount of 
reagent handled at any one time will be 5 milliliters. Uranium 
analysis will be performed on the organic layer after the lead 
content has been determined. The uranium content will be 
determined as described in Appendix V (Spot Tests in Inorganic 
Analysis, F .  Feigl) . 

This will be based on the lead and 

The solutions will be separated by 

The second set of samples which require a different digestion 
approach will be leached with hydrofluoric/hydrochloric acid 
solutions. 
designed Teflon digestion bombs which are stable up to 250 PSI. 
The bombs will be heated to 100°C in a sand bath within the glove 
box. The matrix for this operation can be .found in Table 3. 

The digestions will be performed in specially 

5 
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TABLE 3:  HF-HCL EXTRACTIONS 

DOSE 
RUN NO. ACID (NOMINAL CONC. ) 1: l  2 : l  3 : l  RT Temp 

100 c 

19 36% HC1 5 . 0 %  HF X X X X 
20  36% HC1 5 . 0 %  HF X X X X 
2 1  18% HC1 2 . 5 %  HF X X X X 
22 18% HC1 2 . 5 %  HF X X X X 
23 9% HC1 1 . 2 5 %  HF X X X X 
24 9% HC1 1 . 2 5 %  HF X X X X 

4 

4 . 2 . 2  EDTA Extractions 

Literature results using EDTA as leachant are contradictory. It 
appears that EDTA might have some benefit as on extractant. 
Because of this, a range finding test using 0 . 2  molar EDTA will 
also be run. 

TABLE 4 :  EDTA EXTRACTIONS 

DOSE (PBW) 
RUN NO. EDTA CONC.) 1: 1 2 : l  3 : l  RT Temp 

100°C 

25 
26 

0.2M 
0.2M 

X X X X 
X X X X 

Samples will be analyzed for lead as before (EDTA samples may 
require pretreatment nitric acid digestion) and for uranium using 
a modified Feigl test (F. Feigl, I'Spot Tests in Inorganic 
Analysis", Appendix V). The glove box will be checked for Radon 
leaks with a sunrey meter by WMCO personnel and also for air 
leaks around door seals and glove seals with SNOOP, soapy water 
and/or ventilation smoke tubes. 

-.- 

Hydrofluoric acid. 4 

6 
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Criteria for success will be magnitude of lead and uranium 
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leached compared to the other processes. 

5.0 EQUIPMENT AND MATERIALS 

See Table 5 for a listing of the equipment to be used during the 
laboratory Screening. 

6.0 SAMPLING AND ANALYSIS 

The sampling and analysis plan for the samples used for this 
laboratory screening is contained in llImplementation Plan for the 
K-65 and Metal oxide Residue Sampling Project at the Feed 
Materials Production Center, Fernald, Ohiot1, Revision 5, December 
1988. 

7.0 DATA MANAGEMENT 

All data will be written into standard laboratory notebooks or on 
to standard formatted data entry sheets. All records management 
and reporting will follow standard QA/QC protocol. Standard 
QA/QC protocol, as it applies to testing within the laboratory, 
will adhere to the following guidelines: 

- 100% verification on all numerical results - all raw 
data entries, transcriptions, and calculations are 
checked and recalculated by the laboratory manager. 

- Data validation through test reasonableness - 
summaries of all test results for individual reports 
are reviewed by the laboratory manager to determine the 
overall reasonableness of data and to determine the 
presence of any data that may be considered outliers. 

- Routine instrument calibration - all instruments, 
gauges, and equipment used in testing is calibrated on 
a routine and timely basis. All instrument calibration 
follows ASTM or manufacturer's guidelines. 

7 
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- Maintenance of all past calibration records - records 
and certification documents of all instruments, gauges, 
and equipment are updated routinely and maintained in 
the laboratory manager's office. 

- Use of trained personnel conducting tests - all 
technicians are trained in the application of standard 
laboratory procedures for analyses as well as the 
quality assurance measures implemented for internal 
quality control checks. 

8.0 DATA ANALYSIS AND INTERPRETATION 

The target metals, lead and uranium, will be evaluated for every 
extraction technique and presented in tabular form. Parameters 
will include acid type and concentration, dose ration (weight 
acid/weight sample), temperature, and percent removals for both 
target metals. 

9.0 HEALTH AND SAFETY 

See ,Appendix I1 for the site specific health and safety and plan. 

10.0 RESIDUALS MANAGEMENT 

The laboratory screening will generate four basic waste streams. 
Stream #1 will consist o f  approximately 208 grams of radioactive 
waste residue (K-65 material) resulting from the acid/EDTA 
leaching process. These residues will be sent to IT 
Corporation's Radiological Sciences Laboratory in Oak Ridge, 
Tennessee for analysis and then will be shipped to WMCO f o r  
disposal. 

Waste stream #2 will be the residue leachate, approximately 9 
liters of high lead RCRA waste. 
gallon carboy containers in a secondary containment system. 
Waste stream # 3  will be approximately 2 liters of aqueous cyanide 
waste generated from the addition of a KCN buffer to the leachate 

This waste will be stored in 5 

a 11 
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for the lead analysis. The final waste stream, waste stream # 4 ,  
will be approximately 1 liter of U-226 RCRA waste generated from 
the lead analysis. All of m e  waste materials will be disposed 
of by WMCO. 

11.0 REPORTS 

An interim draft report will be issued following the completion 
of the laboratory screening which will document the results of 
the extraction procedures. This report will identify those 
extraction solutions which yielded the best results and will 
recommend whether those procedures be further tested in the 
bench-scale treatability program. To verify the success of the 
recommended extraction solutions it will be necessary to have the 
residues and leachates analyzed for radium and thorium at ITIS 
Radiological Sciences Laboratory to determine the contaminant 
removal effectiveness. When the results of these analyses are 
available they will be incorporated in the interim draft report 
and a final report on the laboratory screening will be issued. 

12.0 SCHEDULE 

The laboratory screening will commence 5 days following approval 
of this work plan and will take approximately 2 weeks. The draft 
interim report of the results of the screening w i l l  be issued 2 
weeks following completion of the screening. The results from 
the detailed analysis of the most promising samples by IT'S 
Radiological Sciences Lab will be available approximately three 
months after receipt. The final report incorporating the 
analytical results into the draft interim report will be issued 2 
weeks later. The duration of this project will be 16 weeks. 

_&_ 

13.0 MANAGEMENT AND STAFFING 

See Figure 1 for project organization. 

9 
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TABLE 5 
EOUIPMENT AND MATERIALS 

ITEM 

1 

1 

2 -. 

1 

DESCRIPTION 

HACH MODEL 41700/41800 

INTERNATIONAL CLINIC 
CENTRIFUGE 

LAB INDUSTRIES PIPETTOR 

COOLER BOX REAGENT CHEMICALS 

HACH DIGITAL PH METER 

HACH COD DIGESTERS 
MODEL 45600-00 

RACAL RESPIRATOR SYSTEM 
WITH 6 BATTERY PACKS AND 
144 HEPA CARTRIDGES (P-3) 

TEK-MAR LABORATORY 
VIBRATING SHAKER 

2027 
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1 LabManager 1 

Ken Sadler (IT) 

Project Engineer 

I John Razor (IT) I I Andy AveI (DOE) 

lTechnIca1 Director I-------] Project Director 

Jack Craig (DOE) 
Project Manager 1 OU4 

Dave Harmer (IT) 
Project Manager 

OU4 

- - - - - - - 

Joe Pacelll (IT) 

Project Engineer 

Management and Staffing 
Figure 1 
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SPECIAL RADIOLOGICAL SAFETY REQUIREMENTS FOR 
VENDORS 

DIAN PATRICK (6088) RADIOLOGICAL ENGINEERING 

1. ~ l l  areas where the vendors will be working shall have current 
radiation surveys performed, including an initial air monitoring 
survey performed prior to start of work. Continuous air monitoring 
shall be done where the vendors will be working based on initial 
survey and judgement of Radiation Safety. 

2. If respiratory protection is required, the workers will 
complete and pass FMPC Respiratory Training, 

3. Vendors working in Controlled Areas shall be issued dosimetry 
in accordance with IRS&T Safety Procedure OSH-P-32-001. Protective 
clothing, furnished by FMPC, will be required in Radiological 
Areas. 

4. "Monitored visitorsi1 who will only be observinq will be 
escorted by a FMPC trained Occupational Radiation Worker and will 
not be required to complete and pass FMPC Radiation Worker 
Training. tlMonitored Visitor1s81 effective dose equivalent shall 
not exceed a limiting value of 100 millirem per year from internal 
irradiation p l u s  the effective dose equivalent from any external 
irradiation. 

5. YJendors who will be workinq in Radiation Areas- shall be 
classified as "Non-Employee Radiation Workers" and shall comply 
-#-ir?. recyuirsnents as specified in DOE Order 5480.11 dated 12-21-88 
and IRS&T Safety Procedure OSH-P-32-001. They will be required to 
complece ana pass FMPC Radiation Worker Training and Criticality 
Training to have unescorted access to Radiologically-Controlled 
Areas. 

6. Vendors shall be required to providensamples f o r  the Bioassay 
Program berore being issued dosimetry, when requested by Radiation 
Safety or Medical, and when dosimetry is terminated. 

-. 

G&.\iJE 

7 # .  T3e "Non-Employee Zadiation Workers" shall have a baseline 
whole body count before working in Radiation Areas. A termination 
whole body count shall be required at the end of the project. 

a. A l l  individuals and materials that have been in a 
Radiologically Controlled Area shall be monitored (frisked) f o r  
contamination when exiting the Controlled Area. Hand and Foot 
Monitors shall be use where required. 

9. Vendors shall comply with all FMPC Radiation Control Procedures 16  
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and DOE Radiological requirements. 

i o .  
records of their radiation exposure history. 

Individuals who have previous radiation exposure shall provide 

11. 
18 years of age or older. 

Individuals who w i l l  be entering Radiological Areas shall be 

12. Vendors needing access to the K-65 Area must notify 
Radiological Engineering prior to entry. 
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1.0 TASKS TO BE PERTORHED 

previously collected samples of the K-65 Silo contents will 
be prepared and analyzed in search of effective treatment 
methods. Preparations will be perfomed in a HEPA filtered 
glove-box located in a foreman's office of the Pilot Plant 
Maintenance Building. 

Dates of Field Work: 
or treated as time permits during 1990. 
W i l l  Site Activities: 

These samples will be analyzed 

- no Disturb Surface Soil g= Sample Surface Water 
- no Disturb Subsurface Soil Sample Lagoons 
- no Use Heavy Equipment E Use Boat 
- no Enter Confined Space yes Involve Radioactivity 
ves Disturb Containerized Matter no Involve Trenches 

R65TS June 5 ,  1990 
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2 . ~ 0  K-65 and PILOT PLANT BACKGROUND INFORMATION 

The R-65 silos contain waste from the Manhattan Project, 
the World War 11 program that produced the first atomic 
b o m s .  For this work, a uranium-rich ore called 
pitc5blende was imported from the Belgian Congo. 
pitznblende was treated with nitric acid to dissolve the 
uranium away from the ore. The remaining residues were 
nixed with water and pumped into the silos, where the 
solids settled. The liquids at the surface were pumped 
back out of the silos into a treatment facility. 
reaarns in the silos now is about 9700 tons of residual 
solids. The residues in the silos emit radiation. The 
radioactivity levels of the residues are higher than 
ordinary tailings from uranium mining and milling. Like 
other uranium ore tailings, these residues produce radon 
gas, although in considerably larger quantities, 

The Pilot Plant is located in the southwest corner of the 
process area. 
variety of activities. 
section (foreman's office) of the plant that has been 
previously surveyed and cleared for work in standard 
process clothing. 

What 

The Pilot Plant has been used for a wide 
These tests will be performed in a 

KCSTS J-8 5 ,  1990 
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3 . 0  TASK SPECIFIC EAZARD ASSESSMENT 
The following hazard assessment is based on historical 
infcrmation and defined task activities. The field team 
routinely reassesses the hazards before starting work to 
insure that conditions have not changed. All newly 
identified hazards will be addressed with the IT health and 
safety department to determine .the degree of hazard and if 
any ckanges to the safety plan are needed. 

3.1 Phvsical Hazard S 

/ 

Noise 
Heat Stress 
Radiological Hazards 
. Th-228 and daughters . Th-230 and daughters . Ra-226 and daughters 

3.2 Chemical Hazards 

Contaminant EEL Action Level 

Hydrochloric Acid Sppm Ceil 2. Sppm 
Hydroflouric Acid 3PPm 1. Sppm 

Acetic Acid loPPm 5PPm 

Nitric Acid 2PPm 1PPm 

l,l,l,trichloroethane 350ppm 175ppm . 

L i6ppm - I ,- 

Potassium Cyanide 5mg/m3 2.5mq/n3 
Sodium Carbonate 2mg/m3 * lmg/m3 
Sodium Sulfide 2mg/m3 * lmg/m3 
F l y  ash 2mg/m3 lmg/m3 
Dolczlrte Agri. line 2mq/m3* lmg/m3 
Cement/Sodium silicate 2mg/m3* lmg/m3 

* Alkaline Dust PEL 

3.3 Patential Routes of Exuosure 
The identified site contaminants are either solids or 
gaseous in nature and the majority of the reagents to 
be used are liquids. The routes of entry into the body 
are inhalation, absorption and ingestion in their order 
of importance. Direct contact with the corrosives may 
result in destruction of skin tissue and absorption of 
other contaminants if in solution. 
Containment within the glove-box will reduce the 
probability of an exposure greater than the action 
level. 
processing present the greatest opportunity for worker 
exposure. 

Handling of samples or reagents before or after 

K65TS June 5 ,  1990 
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4 0 MONITORING 

4.1 Goals 

Air monitoring will be performed to insure that 
contaminant concentrations in the breathing zone do not 
exceed the concentrations specified by established 
exposure levels. The action levels include an 
additional safety factor of two to account for 
potential inaccuracies associated with the use of field 
measurements. 

IT Corporation policy requires engineering controls or 
the use of PPE(Persona1 Protective Equipment) to limit 
onsite exposures to the action limits values. 
Exposures to chemicals should be kept as low as 
possible since there is insufficient data to predict 
the combined effects of most chemical mixtures. 

4 . 2  Monitorincy Euubment and Freauencv of Monitorinq 
s b o r n e  A '  Radioactive Contaminant Mon itorigq 
(Internal Radiation Hazard) 

Breathing zone samples will be collected on workers 
during the preparation/treatment operations. Filters 
will be counted on a scaler and processed through a 
muilti-channel analyzer for identification of the 
isotopes. Conservative resuspension assumptions are 
then made to arrive at an action level for using 
respiratory protection. 

4 . 3  Zxternal l?adiati.cn Hazard Monitorinq 

A health physics technician from IT Corporation will 
monitor all locations prior to start of work and will 
continuously monitor exposures in all areas which 
exceed the 2 mR/hr action limit. Measures such as 
increasing shielding, increasing distance or reduciiig 
exposure time will be taken to minimize exposures. 

K6STS JUn8 5 ,  1990 
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4.0 MONITORING (continued) 

4.4 Act ion  Limits 

The following table provides types, scheduling, and actions for air 
aonitoring. 

I n s t r m e n t / c h e a .  Need Intervai timrt 
Alpha Probe Y Pre-Job & 500 cpm' 

.Ammonia Y Continuous Odor Detection 
Intennittents 

3eta/Gamma Probe Y 

Zxternal radiation Y 

Pre-Job & sooo cpm' 
Intermittent 
Pre-Job >2 mR/hr 

A c t i o n  
APR' 

APR 

Stop 

TLD Badqe X Continuous 
3reaching zone Y Continuous 
samples 
Self-reading Y Continuous . 
.dosimeters 

1 Above background. 
2 Full-face air purifying respirators w i t h  organic vapor, 

acid gas, fume cartridges. Disposable protective clothing, 
such as Tyvek coveralls and a step-off decontamination will 
also be required at any time APR are used. 
At intervals of 30 minutes or less in the breathing zone. 3 
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5 . 0  TASX SPECIFIC PERSONAL PROTECTIVE EQUIPMENT 

~ 1 1  employees at the Fernald site will wear at least Level 
D procection. 
w i l l  year the following personal protective equipment. 

All employees in the task eXClUSlOn area 

PPE 
3 T F &  
APR 

NEED 
Y 

JUSTIFTICATION 
Potential f o r  
contaminant release 

Cartridges - Y 
Combination OV,AG, 
HEPA 

Hearing Protection N 

Hard Hat Y 

Latex Boots Y 

Gloves Y 

Inner Gloves (Surgical) Y 

Leather-Palm Gloves N 

Nitrile Gloves Y 

?lain T;rvek Y 

?E TrJek N 

Y Process Coverall 

?VC Gloves N 

SAR N 

Safety Glasses Y 

Safety Goggles N 

Y Safety Shoes 

Saranex Tyvek 

X65TS June 5 ,  1990 
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Minimum Requirement 
(When Outside) 

Potential Skin Hazard 

Potential Skin Hazard 

Potential Skin Hazard 

F o r  treatment 
operations 

Minimum Requirement: 

At any time full-face 
APR not i n  use 

Optional 

Minimum Requirement 

Potential Skin Hazard 
25 
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6 . 0  SITE ACCESS 

6.1 Access 

0 
2027 

I 

Access to the Feed Materials Production Facility is 
limited by Westinghouse Security. 
and visitors must register and be issued a pass to 
enter the DOE property. 

All site personnel 

6.2 Bioassav SamDles 

A sample of urine is required to be submitted 
assay prior to each work period and at the end of the 
ten day work period. 

for 

6.2 Medical Monitorinq 

In accordance with 29 CFR 1910.120 OSHA requirements, 
all IT Corporation and subcontractor field personnel 
are required to participate in a medical monitoring 
program which includes: 

A baseline medical examination 
Annual medical examination 

Exit medical examination 
WMCO respirator physical 

Medical examinations may be required after 
potential exposures. 

6.4 Trainincr Reauirernents 

All IT and IT subcontractor personnel assigned t o  the 
site tasks will, as a minimum, zeet 3SFA trainkq 
requirements including: 

. 

40-hour OSHA training 
8-hour annual refresher training 
8-hour supervisory training (for supervisors) 
24-hour supervised field experience 
Review of site specific hazards and procedures 
(tailgate meetings) 
WMCO radiation safety training 
WMCO respiratory training and fit test 
MSDS available from the p r o j e c t  healtk and safety. 

6.5 Contamination Zones 

The Exclusion Zone is the zone of high potential 
hazard due to physical or chemical dangers. Access 
to the Exclusion Zone is restricted to employees who 
are required to enter in order to perform their job  

functions. 26 
I 

KLSTS June 5 ,  1 3 9 0  
I 

I 
I 

7 



2027 

6.0 SITE ACCESS (continued) 

6.5 contamin ation Zones Icontbuedl 

A minimum radius of twenty (20) feet from the qlove- 
box or the room boundaries will be considered to be 
the Exclusion Zone. 
airborne hazards are detected. 
w i l l  be marked with signs and barricades or other 
easily recognizable devices. 
use of respiratory protection are included in the 
exclusion zone. 

m' informal contamination reduction zone w i l l  be 
placed j u s t  outside the Exclusion zone. 
and disposable outer clothing will be removed in 
this area. 

The zone may be expanded if 
The Exclusion Zone 

All areas requiring the 

\ 

Respirators 

.. 

K65TS June 5 ,  1990 
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EXPOSURE SYHPTOMS 

Acute exposure to solvents and corrosives may produce 
dizziness or irritation, respectively. Exposure to low 
levels of radioactivity do not produce acute exposure 
symptoms. Exposure to radioactivity will be detected 
during the frisking procedures of decontamination and 
through the use of self-reading pocket dosimeters and 
thernoluminescence dosimetry. Such exposures may cause 
delayed effects such as cancer. Since biological effects 
from radiation exposures are cumulative, exposures are to 
be kept as l o w  as reasonably achievable (ALARA). 

7.1 First A i d  f o r  Exuosures 

No treatment anticipated for the predicted 
contaminants and concentrations. 
Plans and Heat Stress sections. 

See the Contingency 

K65TS June 5 ,  1990 
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8 . 0  SITE ENTRY PROCEDURES 

x Each site crew will make radio contact With WMCO - 
CONTROL daily to establish; radio contact, location, 
start time and stop time. 

treatability testing utilizing a glove-bag operation. 

May limit allowable work time. 

- u Procure radiation work permit from WMCO for 

Identifies degree of radiological hazard. 

May specify minimum PPE requirements. 

- x Perform tailgate meeting to familiarize team with 
site specific hazards. Chemicals used to prepare the 
samples will be discussed with special details for 
handling procedures. 
detailed. Identify exclusion zone and break area. 
Discuss alternate communications signals (if 
applicable) . 
calibrate instruments and log calibrations. 
Visually scan the site for signs of contamination. 
Perform respirator check out and fit test prior to 
use. 

The daily work plan will be 

- x - x - x 
- X Use buddy system. 

Teams of at least two individuals will be used f o r  
all activities within an exclusion zone. 
members will monitor each other for signs of heat 
stroke or other distress and will render aid. 

Team 

!lote: The IT Site'Safety Officer and any member of the IT 
fieid Zeam have the authority to stop work when imminent or 
ser'zxs safetti hazards or canditions exist. Restart of work will 
be alicvea snly after the hazard or condition has been abated or 
redacgc :s a level deemed accepcable by the SSO ( o r  his 
desicxzcsd representative) and Project Manager. If there is a 
quescizn abouc what is acceptable, the work should be 
aiscoczlnued and the matter discussed with the IT Site Safety 
Officer. 

K6STS June 5 ,  1990 
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9 . 0  SITE EXITIXG PROCEDURE 

9.1 Contamination Deteccion 

~ 1 1  site personnel are required to decontaminate 
themselves and then confin the effectiveness of the 
decontamination. The effectiveness will be 
determined by frisking with a hand held radiation 
monitor. 

The monitor must be heid within 1/2 inch of the 
surface and moved at a rate of approximately 1" per 
second for effective radiation monitoring. If ~ 

frisking count exceeds DETECTABLE, additional 
decontamination is required. This decontamination 
w i l l  be conducted by scrubbing with soap and water. 

In the event that contamination can not be removed to 
below the action levels (100 cpm beta/gamma or 
detectable alpha radiation, above background), notify 
the project health and safety. 

9.2 Decontamination 

Decontamination reduces contaminant concentrations to 
acceptable levels, but does not generally remove it 
totally. T r y  to avoid contamination where possible 
by making minimum contact with the contaminant. 

Personnel: 
equipment, wash hands, face and any other exposed 
skin. Detergent and water snould be used t o  scrub 
skin surraces which have contacted potentially 
contaminated wastes. 

Dry removal of disposable protective 

The effectiveness of decontamination must be 
confirmed by frisking or the use of hand and foot 
monitors. 

Monitoring Equipment: Any exposed areas of the 
monitoring equipment surface will be wiped with a 
damp paper towel/cfoth to remove contamination. 
Wiping with cloth dampened with detergent solution 
may be necessary to remove greasy maserials. 

Heavy Equipment: 
decontamination at the equipment pad for non- 
production area environmental work. 
wipe tests will be performed to confim the 

Heavy equipment generally requires 

Frisking and/or 

. effectiveness of decontamination. 

11 K65TS JUn8 5 ,  1990 
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10.0 OPERATIONALLY DERIVED WASTES 

onerationally derived wastes are wastes generated in the 
perromance of onsite activities. These Wastes include, 
but are not limited to: 

Disposable PPE such as Tyvek coveralls, gloves, 
booties. 
Disposable decontamination supplies such as muslin wipes 
and HEPA vacuum bags. 

Protective clothing will be placed in plastic bags, placed 
in a 8-25 box or metal drum for disposal as compactible, 
potentially contaminated waste through WMCO. 

operationally derived wastes are the property of the client 
and are to be left onsite unless otherwise specified in the 
written contract. 

The client will be responsible f o r  proper transport, 
ship3en.t: or disposal unless otherwise specified in the 
written contract. 

K65TS June 5 ,  1990 12 
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SYNONYM OR CROSSREFERENCE - 

MATERIAL SAFETY DATA SH Em 

-cAsNo:--- - - -  . -  - 

€ P A  NO: 

CHEMICAL NAME 1 FORMULA 

HF (in mor) 

5 c . c 
r 

VAPOR OENSlrY (AIRS1) 
a7 

PERCENT VOLATILE 3Y VOLUME (%) I 100 
1 

WATER SOLUBILITY 1 YPQRATION RATE 
Cornam = 1) U n k n m  

I I 1 -- w+a -8sMno - FIRE OCTlNGUlSHlNG 
MEDIA 
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STABlUrY 1 UNSTABLE I 1 CONOITIONS TO AVO10 

HAZAR 00 US 0 ECC MPOS I TI 0 N PRO 0 UCTS 

OISPOSAL 

. .  . 

VENT1 U T I  ON LOCAL ~ c u o r r r l o r f  SPEC I AL 
&mttaomplmaumutmof 
rlwmmd. 
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11.0 CONTINGEXCY P W S  

WMCO Has an e s t a b l i s h e d  Emergency Response Plan and t h i s  
o r g a n i z a t i o n  w i l l  be u t i l i z e d  f o r  any emergency o t h e r  t h a n  
minor i n j u r i e s .  
i n j u r i e s ,  f i g h t  s i g n i f i c a n t  fires o r  c o n t r o l  chemical  
s p i l l s .  

I T  personnel w i l l  n o t  a t t e m p t  t o  t r e a t  

11.1 I n i u r i e s  

I n  t h e  e v e n t  o f  i n j u r i e s ,  s i t e  p e r s o n n e l  w i l l  try to 
reduce o r  e l i m i n a t e  t h e  consequences when p o s s i b l e .  
The p r o c e s s  of determining what is  a p p r o p r i a t e  t o  do 
r e q u i r e s  t h a t  each s i t u a t i o n  b e  e v a l u a t e d  on a c a s e  by 
case basis.  
atmosphere i n  a c o n f i n e d  s p a c e  w i t h o u t  proper 
r e s p i r a t o r y  equipment even i f  a person has c o l l a p s e d .  

Workers a r e  n o t  t o  e n t e r  an unknown 

A l l  i n j u r i e s  w i t h i n  t h e  p r o c e s s  a r e a  w i l l  b e  assumed t o  
i n v o l v e  r a d i o a c t i v e  contamination u n t i l  proven 
o t h e r w i s e  by WMCO. 
contamination w i l l  b e  e v a l u a t e d  a f t e r  c o n s i d e r i n g  t h e  
hazards a s s o c i a t e d  w i t h  t h e  c o n t a m i n a t i o n .  

I n j u r i e s  c o m p l i c a t e d  by c h e m i c a l  

If it is safe f o r  t h e  worker t o  a t t e m p t  r e s c u e ,  it 
s h o u l d  b e  done w i t h o u t  d e l a y  t o  minimize t h e  v i c t i m ' s  
i n j u r i e s .  

11.1.1 Minor I n i u r i e s  

Minor i n j u r i e s  ( s p r a i n s ,  s t r a i n s ,  and c u t s )  a r e  
e x p e c t e d  t o  be c o n t r o l l e d  b y  o n s i t e  personnel  
u s i n g  standard firs= a i d  p r a c t i c e s .  
WILL BE TREATED BY WMCO MEDICAL AND REPORTED TO IT 
PROJECT HEALTH AND SAFETY. 

X U  I N J U R I E S  

1 1 . 1 . 2  S e r i o u s  I n i u r i e s  Radio CONTROL 

The WMCO Medical  Department m a i n t a i n s  an emergency 
l i f e  squad crew ana ambulance on a l l  shifts, seven 
days a week. 
immediately o f  any s e r i o u s  i n j u r y .  
w i l l  u s e  standard f i r s t  a i d  procedures t o  
s t a b i l i z e  t h e  i n j u r y  pending a r r i v a l  of WMCO 
response personnel.  

T h i s  crew w i l l  be  n o t i f i e d  
The I T  crew 

CPR should be a d m i n i s t e r e d  o n l y  by persons 
c u r r e n t l y  c e r t i f i e d  i n  CPR. P r i o r  to p e r f o r a i n g  
CPR, t h e  r e s c u e r  should c o n s i d e r  what caused t h e  
victim t o  c o l l a p s e .  
mouth can endanger the r e s c u e r .  

Chemicals  around t h e  nose and 

K65TS June 5 ,  '1990 
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11.0 CONTINGENCY PLANS (continued) 

11.1.3 Chemical Sulashes 

Eves 
Move the victia to an uncontaminated area, 
the victims eyes open and flush eyes for 15 
minutes with water (or isotonic saline). 
-Notify control. 
*Tell the Control the name of the chemicals, 
known. Tell them what was done to treat the 
patient (s) . 
*Tell how many patients to expect. 

skin 
Move the victim to an uncontaminated location. 
Remove contaminated clothing and wash the affected 
skin areas. 
notify Medical. 

Hold 

if 

Flush the skin for 15-30 minutes and 

11.1.: General Procedures f o r  Iniuries 

Injuries of persons contaminated with acutely 
toxic chemicals will be treated so as to minimize 
the hazard to both the rescuer and the victim. 
the rescuer can not safely attempt rescue, he/she 
should not attempt it. 

If 

. 

. 

The victim should be moved into an 
uncontaminated area and given a, preliminary 
decontamination, 
Preliminary decontamination generally 
consists of flushing with water t~ dilute and 
remove most of the chemical. It a l s o  
includes removal of contaminated clothing. 
As soon as the chemical hazard has been 
reduced, to an acceptable level, the rescuer 
should stabilize the victh. 
More thorough decontamination can be 
performed at a later time. 
Care should be taken to minimize the spread 
of contaminant through run'off. 
Notify the ambulance dispatcher of the 
chemical involvement. 
Extent of injuries. 
What treatment has been performed (including 
decontamination) 
Number of victims. 
Your location. 
Telephone number. 

X65TS June 5 ,  1990 
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11.0 CONTINGEXCY PL&Z?S (continued) 
. 

. 

you HANG UP LAST. 
to be calm and ask f o r  the appropriate 
information in the order that it appears on 
his/her form. 
facility may be complex and require 
additional information such as Cross streets 
or an escort from the entrance to the site. 
If you call the hospital, notify the 
emergency room of the chemical involvement so 
that they can prepare for the arrival. 

The dispatcher is trained 

In some instances, the 

. -  

11.2 Chemical/Radiolornicai R eleases 
Radio CONTROL 

If a release in the form of a spill, leak or vapor 
cloud is observed, IT personnel will withdraw at least 
300 feet upwind and immediately radio control. 
If possible, the following information should be 
included in the notification: 

cause of release if known 
8 Location of release . Time of release . chemical identify 

Quantity involved 

If materials are leaving the area as a vapor/gas 
If there is fire involvement 
The number of known exposures or injuries (if any) 

. If there is radioactive involvement 

Additional infomation nay be requesced such a s :  
What has been/is being done to minimize the 
hazard. 
Degree of hazard to responders based on your 
knowledge of the contaminants. 

K6fTS Jupe 5 ,  1990 
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11.3 Emerqencv TeleDh one Numbers 
Ambulance: Radio to Control 
LOCAL A E I B W C E :  911 
Hospital: Radio to Control 
Fire: Radio to Control 

Work Home 
Bill Kwoka, X I  HCS (WMD): (615) 483-1274 
Alvin Luttrell, V . P .  (WMD) : (615)483-1274 
Harry Windecker: (513) 738-3100 
Ray Meyer, Site Manager: (513)738-3100 
Randall, Odell, SHSO: (513)738-3100 
Joe Poliziani, H . P . ,  PHSO: (513)738-3100 
Bob Galbraith, (513)738-3100 
Wm. Hertel, Field PM (IT) : (513)738-3100 
Susan Birner, Personnel: (505) 883-0959 

Oba Vincent (513) 738-6937 
Leo Singleton, WMCO: (513)738-8908 

G r e g  McAnarny, H&S (Corp.  ) : (505) 883-0959 

Dick Kasparek, WMCO: (513)738-6899 
Mark Turner, H.P.: (513) 738-6899 
Utility Engineer (WMCO): ................... 

Radiation Safety (WMCO) : (513)738-6889 

EMERGENCY RESPONSE ( 513 ) 7 38-6511 
Industrial Hygiene: (513) 738-6207 

Fire and Safety (WMCO): (513)738-6235 

Radia ---- 
(615) 482-2885 

(513) 860-4284 

(si3)868-iis8 810 

(615) 966-4490 
(513) 771-2525 

(513) 829-5579 822 

(812) 934-2840 817 
.- - 

(505) 293-0794 
(513) 779-6210 - - 

824 
. . . . . . . . . . . . . . . . 2 0 2  

ox CONTROL 
357 
355 
303 

HOSPITALS 

The nearest nedical facility is the WMCO infirmary. It 1s the 
prixary choice for onsite injuries. First aid station and 
anbulance serrice is available at the FMPC infirmary. 
c=ntact CONTROL. 
vnic;? incixaes an ambulance and LW trained personnel.The kXC0 
ambulance w i l l  transport the injured workers to the nearest 
hospital if necessary. 

If WMCO ambulances are unavailable for any reason, Control w i l l  
call for a community ambulance. Confirn that an ambulance has 
been called. 

Radio 
WMCO maintains an emergency response capability 

If radio ccntact can not be made with WMCO, call 911 f o r  an 
ambulance. 
15-20 minutes. 
infirnary using available vehicles. 

Estimated response time for community ambulance is 
Minor injuries should be transported to the WMCO 

40 
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12.0 CONFINED SPACE ENTRY 

No C m f i n e d  Space E n t r y  is Permitted. 

K6STS June 5 ,  1990 
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13.0 PERSONAL PROTECTIVE EQUIP= 

This discussion of personal protective equipment is generic in 
nature. 
Specific Personal Protective Equipment Section.. 

Specific site requirements are presented in the Task 

13.1 Level-B 

Hardhat (optional) 
Face Shield (optional) 
self contained- breathing apparatus (Air line or 
bottled air) 
Disposable coveralls: Saranex, Tyvek or equivalent 
Inner gloves: Latex or PVC 
Outer gloves: (chemical resistant): Nitrile, butyl 
etc. 
Chemical resistant boots 
Latex booties (optional) 
Level-8 PPE is to be worn in any of the following 
environments: 

Atmospheres containing chemicals having poor 
warning properties. 
Unknown atmospheres 

0 IDLH atmospheres 
Air concentrations exceeding 3X exposure 
standard 

0 Contaminants do not pose significant threat 
of exposure through skin absorption. 

1 3 . ;  Level-C 

Szrdhat (optional) 
Fzce Shield (opticnal) 
Air purifying respirator cartridges (organic vapors, 
acid gas, pesticides, radionuclides, particulates) 
Disposable coveralls: Saranex, T p e k  or equivalent 
Inner gloves: Latex or PVC 
Outer chemical resistant: Nitrile, butyl etc. 
Chemical resistant boots 
Outer Disposable booties:latex 
Level-C is intended to be used where: 

Contaminants have good warning properties 
Cartridges are approved for use with the 
contaminant 

25% 
Oxygen concentrations are between 19.5 and 

. Toxic contaminant concentrations are not I D L K  
Concentrations are known and. continuously 
monitored 

0 Contaminant concentrations do not exceed 3X 
exposure 

X65TS C u e  5, 1990. 
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1 3  , 0 PERSONAL PROTECTIVE EQUIPXENT (continued) 

Cartridges will be changed: 

. Daily. 
If color indicator shows that the cartridge 
is spent. 
If breakthrough is' detected. 

13.3 Le vel-D 

Hardhat (optional) 
Eye protection: safety qlass.es or. go-gqles 
Coveralls 

--.. 

Work boots 
Work gloves 

Level D PPE is basically a work uniforn and provides 
no protection against chemicals. 
for sites where there is no risk from contaminants 
which can enter the breathing zone. 
nonvolatile chemicals can adhere to particulates and 
be resuspended in the air, Level D is generally not 
permitted on contaminated sites, 
to work in areas where there is no risk of 
contamination such as upgradient installation of 
I1Eackgroundi1 monitoring wells. 
clothes. 

Level D is intended 

Since most 

Level D can be used 

Level D is n o t  street 
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14.0 CALIBRATION OF SITE ENTRY EQUIPMENT 

It  is the designated Site Safety Officer's duty to check 
the log book(s) before site entry to verify that the site 
entry equipment was calibrated. 
infomation is not present, t h e  SSO should notify the team 
leader who is ultimately responsible for the overall 
operation. 
the items corrected. 

If the following 

The team leader is then responsible for getting 

14.1 Radiation Meter 

semi-annual calibration by manufacturer or NBS 
traceable standard. 
Daily field function check using check source or gas 
mantle bags. 
Record: 

Date 
Time 
Radiation source 

Results: Note that the readings should be stable. 
If the results start to change while testing under 
the same conditions, notify the IT Health and Safety 
Department. 
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16.0 HEAT STRESS 

202'7 

Heating of the body occurs from three sources: 
1. 
2 .  

3 .  

Radiant heating from heat sources or sunlight. 
convective heating from contact with a warmer object 
or liquid. 
Metabolic heating caused by activity. 

Cooling occurs through three mechanisms: 
1. Respiration: The air we exhale is warm. As the bo 

overheats, the respirations become more rapid. 
2. Radiation: Heat is released at the surface of the 

skin, A s  the body overheats, the superficial blood 
vessels dilate and allows more heat to be lost. 

3. Evaporation: Perspiration is released to the skin 
surface and evaporates. 
evaporative cooling. 

The skin is cooled by 

Personal protective equipment reduces the body's ability to shed 
excess heat through radiation and evaporation. Personal 
protective equipment (for chemicals) can also act like a 
greenhouse and collect radiant heat. 

These facts mean that heat stress can be a serious problem to 
hazardous waste site workers. 
intended to familiarize personnel with the symptoms of heat 
stress. 

The following discussion is 

Heat stress is a progressive condition. 
slight elevation of body temperature. 
generally near 98.6 F. Working in high temperatures nay elevate 
the tenperature to 100-101 F. By the time that the body 
temperacure reaches 101 F, the worker generally has a headache. 
This is not a serious condition ana can be treated through 
increased resc periods and cool fluid intake. 
not be allowed to work until the body temperature has been 
reduced to below 99F. 

Its mildest forn is a 
Normal body temperature is 

The worker should 
- 

If work continues when the first symptoms occur, the person may 
develop Heat Cramps. 
exposure to heat. 
much higher than the itnormalti environment. 
heavily, often drinking large quantities of water. 
sweating csntinues, salts are lost by the body bringing about 
painful muscle cramps. 

HeaK Cramps are brought about by long 
The outside temperature does not have to be 

The person perspires 
A s  the 

Treatment: 
reported to the WMCO medical department for subsequent treatment. 
The worker should be given rest, cool fluids, and removed from 
work for at least the remainder of the day. The person is likely 
to have an increased susceptibility to heat for the next few 
days. 

Any heat related emergency will be immediately 

45 
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16.0 HEAT STRESS (continued) 

Heat Exhaustion 

Heath exhaustion symptoms include a near normal body temperature 
and profuse sweacing. The temperature may reach 103 F. 
Treatment of Heat Exhaustion 

Remove the person from field work. 
cool area such as an air conditioned car or shaded area. Provide 
cool liquids to drink. Avoid beverages which contain caffeine or 
alcohol. Do not allow the victim to go back to work for at least 
one or two days. 

Have the person rest in a 

Heat Stroke 

Heat stroke is a life threatening condition. The person's body 
temperature regulating mechanism fail and his body can not rid 
itself of excess heat. Heat stroke symptoms include high body 
temperatures and HOT DRY SKIN. Most cases of heat stroke are 
reported on hot humid days. 

HEAT STROKE VICTIMS MUST BE TRANSPORTED TO A HOSPITAL FOR 
IMMEDIATE TREATMENT. 
himself, since cases are on record where the victims condition 
worsens, he lapses into unconsciousness and dies. Heat stroke 
victims are not to return to field work without the physician's 
consent. 

The individual must not be allowed to drive 

PREVENTION OF HEAT STRESS 

Beccne acclizacized to heat for several days whenever possible. 
Work I n  =,".e czoler c o r t i s n s  of the day. 
evenizc kours are cooler. 

Early morning hours ana 

Take frequent breaks and consume at least one pint of cool fluid 
every hour. 
diluted drinks. 
concenrated salt, electrolyte, or juices can make you more 
suspeccable to heat stress. 

Replenish electrolytes through the consumption of 
The body loses more water than electrolytes. 

. .  

KdSTS June S I  1990 
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1 6 . 0  HEAT STRESS (continued) 

Monitoring: 

Heat Stress 
exceed 80 F 

Body Temp.: 
Pulse Rate: 

Body Temp: 
Pulse Rate: 

Body Temp: 
Pulse Rate: 

Monitoring should de performed whenever temperatures 
and respiratory protection is required. 

less than 99: 
< 110 bpm 

>99-100.3 F 
< 110 bpm 

> 100.4 F or 
> 110 bpm 

Continue Work 

Reduce rate of work or take 
more frequent breaks. Consume 
more cool fluids. 

Remove from work until temp. 
reduced to 99 F or less and 
pulse rate reduced to 110 bpm 
or less. 

If the body temperature exceeds 100.4, or the pulse rate exceeds 
110 bpm at rest, the person must not continue to work. These 
procedures have been found to prevent most heat related 
illnesses. Occasionally, high heat conditions combined with poor 
eating, sleeping and drinking habits has resulted in heat stroke 
occurring in less than 20 minutes. 

Heat stress monitoring must be performed at least once per hour 
for documentation, but may have to be increased under severe 
circ:3stznces. 

K65T3 June 5 ,  1990 
4 7  
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T a b l e  3 Signs and Spmptoma o f  Heat Stress 

Heat rash may result from continuous exposure to heat or 
humid air. 

Heat cramps are caused by heavy sweating with inadequate 
electrolyte replacement. 

signs and symptoms include: - muscle spasms - pain in the hands, feet, and abdomen 
Heat exhaustion occurs from increased stress on Various 
body organs including-hadequate blood circulation due to 
cardiovascular insufficiency or dehydration. Signs and 
sympcoms include: - pale, cool, moist skin 
- heavy sweating - dizziness - nausea - fainting 
Heat stroke is the most serious form o f  heat stress. 
Temperature regulation fails and the body temperature rises 
to critical levels. Immediate action must be taken to cool 
and body before serious injury and death occur. 
ineaical help must be obtained. Signs and symptoms include: 
- red, hot, usually dry skin - lack c f / o r  reduced perspiration - dizziness and confusion - str=nq, rapid pulse - c=za 

Competent 

.. 

K6ST8 June 5 ,  1990 
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17.0 APPROVAL AND COXPLIANCE STAT- 

This site Specific Safety plan was produced for the use of 
IT employees and IT subcontractors. It was intended for 
the Feed Materials Production Center, Fernald, Ohio. 

The undersigned persons have read and understood the 
attached site specific safety plan and agree to follow its 
provisions: 

Name (lettered) Signature Date 

TEAM LEADER 

DESIGNATED SITE SAFETY OFFICER 

The.following individuals are not obligated, b y  contract, to 
follow IT safety policies, b u t  have read and understood the 
safety plan: 

Compliance with the provisions of this plan may be audited 
through announced or unannounced site visits. 
docuaent all field actions/changes. 
performed: 

Be sure that you 
Site visits may be 

- By IT Corporation 
- By Client 

- By OSHA 

K65TS June 5 ,  1990 
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. 
TABLE I11 

Concentrations of Reagents in COD Digestions 

Fiqurr 2: 3licro COD Set-up 

The oxiaation proccaurc IS I I ~  ioilowi: 

I .  Turn on tnc COD reactor to orenett to 150°C. Remove 
:,:e cx from 2 COD Di!estion Reaocnt Vial. ivhiie 
noiainp tne via1 21 i A?.- lnpic .  cxcfuiiy pipet 1.90 mi 
*Jr ,xnoie into me 111. 

Xepiace Me cap mu tignten cautiousiv. Place vial in 
tuooer nose ,mion ana. hoidino bv the cap. inverr i t  

.everai times to mix. CAUTION: THE VIAL )\ILL 
BECOME VERY HOT DURING MIXING. DO 
SOT 3IIX TC'BE S E A R  F.4CE. 

Place the viai in [ne preksted COD mxtor. Heat me 
wi tor two noun. remove and measure me COD cirhcr 
;oionmctncaily or titnmernciilv. When acccrmtntnn 
the COD coionmemcailv. it mav be possible to shonen 
the oxidauon time. This is discussed in d e a i  later. 

- .  

:. 

5. 

Sdetv N o t a  for the Micro-Oxidation Awedun 

The mtcm method inhercnriy i s  less M o u s  than the ---- --.-..A br?,,<*. 

I. Pipeuing m a  mevurement of  hvaraous retgenrs n3ve 

been etiminatca. 

In case oi  control tallUE. samoie and mixtures cannot 
overneac. The ff%i''COD Reactor is saretv-tuseu to 
\hutdown 31 Idl'C. 

.\nalvsts ao nor nandle rcjcled sampies tor coionmetnc 
determination or aad additionai suifunc atid to tne viais 
when usins a timmctnc proceaure. 

A. . . . . . . . . . 

5 .  

However. as witn anv cncmical anaivsis metnod. inaivsts 
*houid observe ceruin pmauuons wnen using [ne micrdoxi- 
dation proceam: 

I .  Cse oniv the exact volume or sampic called [or in [ne 
procedure. A lareer sampie wiil dilute fne acid concen- 
tration and lower the boilin! pomt,oi the mixture. This 

, wiil incrcuc pressure in the vtal. causing t t  to bunt or 
Je*. The viais have been tested using pure water x 

1 ;.' I ssoc pcmaps 20 to jO times gmter  pressure x a n  
rhe normai fe3ct10n mixture! for seven hours uitnout 
&age. but tney cm not be euarjntet2 7s cressure 
vesseis. 

Fit the ?lexig iss  saretv rnicid O b C f  the resctor uniie- 

heatinp vials. ln the uniikciv event or viai brcurape. 
[his prcctution wail minimize anv resulting n x x a .  

WE.4R SAFETI' GLASSES OR GOGGLES. il'hen 
mixing me !H'O iayers. noid [he viai awav from tne fit: 
dnd boav. .4 prest deal ut' heat IS gencntca. unicn :in 
;rick even oorosiiicate gius. 

.e.& 

. 

1. 

-:. 

Oxidation of Pure Organic Compounds 

Because their conccntT;ItioIIs can be measurea oretiseiv. 
pure oqanic compounas orten are used in COD rcscvcn. Bv 
oxidizing pure compounds. analvsrs can mcasurc tne :xtcnr 
oi  oxidation wnen expcnmenrjl conaitions xc vaned. Their 
use also provides inionnauon about remions of various 
classes or compounas with d ichmat t .  Tsbie IV demon- 
s u a t e s  pucent o i m v q  oi pure compounds when atqcstca 
bv Hach. Jirlra ana Ctncr and SWdard ~WefhWs proce. 
rims. [I is clear tne micro methoas p m e l o n s i s t e n c i y  
highs m v m e s  bcuuse use C l O K d  reaction svrrems 
which retam all volatlc compoun& a d  all voiatile compo- 
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APPENDIX IV 

ANALYTICAL PROCEDURE FOR LEAD 

SPOT TEST ANALYSIS 

ERVIN JUNGREIS 
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Spot Test Analysis 
CLINICAL. ENVIRONMENTAL. FORENSIC. 
AND GEOCHEMICAL APPLICATIONS 

ERWN JUNGREIS 
The Hcbmv Univenity of J u o i r m  

Jenualrm. Israel 

.4 WLEY-INIFRSCIENCE PL'BLICATION 

JOHN WILEY & SONS 
NmYork I Chichater I Brisbane / Toronto 1 Shppom 
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The preparation of a plastic rod takes about S hours. Castolite IS d 
clear. sympy liquid that pours easiy and forms a crystaltlear solid ex- 
tremclv resistant to heat and chemicals. The addition of a hardener and 
cold-setting promoter leads to solidification. 

5.3.1. 
- .__-._ ._-. - . - - - _ _ _ _ _ I  

Rapid Screening for Copper. Lead. and Zinc in SoIb and Rocks 

Many rapid methods have been developed for the estimation of copper. 
lead. and zinc for geochemical prospecting purposes. In most cases the 
total amount of these metals is not determined: rather. varying amounts of 
the metals enter the solution depending on the dissolution procedure. The 
determination of only the readily soluble copper. lead. and zinc is some- 
times of greater diagnostic value for prospccting than are the total values. 

Various extraction modes have been used successfully in geochemical 
prospecting. Samples of hard rock were leached. for example. with dilute 
sulfuric acid or dilute hydrochloric acid (12)  for semiquantitative screen- 
ing for copper. lead. and zinc. Sediments and soils were screened for the 
same metals by panially dissolving the samples in dilute nitnc acid 

In contrast 10 the above-mentioned leaching procedures. the pvrosul- 
hte fusion screening technique dissolves almost totallv the copper. le2d. 
mu zinc in almost a11 naturallv occurring soils and rocks. 

The chromogen for the colonmetnc estimation. of zinc and lead is 
dithizone. Carbon tetrachloride solutions of dithizone form red zinc dithi- 
zonate when shaken with a buffered sample. Dithizone is also used as a 
specific reagent for the determination of lead when the masking agent 
cyanide is used to sequester the interfering ions. Copper is determined on 
the basis of the formation of the complex of monovalent copper with 2.2'- 
biquinoline. 

sample to minus 80 mesh. Scoop a 0. I-g sample into a 16 x I50 mm test 
tube. add by scooping 0.3 g potassium penulfatc powder. mix intimately. 
and heat. Fuse the mixure for about 2 min after the dux melts. After 
cooling. add 3 ml SO% HCI to the tube and place the tube in a hot water 
bath until the melt disintegrates completelv. Crushing with a glass rod 
helps the disintegration process. After removal and cooling. dilute the 
sample to IO mi with deionized water- Take aliquots from the sample for 
the lead. zinc. and copper determinations. 

PROCEDURE FOR THE ESTIMATION OF LEAD. Put a 2-mi aliquot of the 
sampte solution into a IU-ml separation funnel containing 10 mi Id 
buffer soiution. Add conc. ammonia dropwise in the presence of t h y d  

113. 24): 

PROCEDURE FOR PREPARAliON OF THE SAMPLE SOLUTION. Crush the 

54 $2 . .  
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5.3. FIELD TESTS USED IN GEOCHEMICAL EXPI .oRAr lON 121 

blue indicator until the pH range 8.S-9.0 is reached. This point is indi- 
cated by a color change from yellow IO blue. Add 5 mi 0.001% dithizone 
soiution in carbon tetrachlonde and shake the scpardting funnel for - I S  
sec. D a n  the carbon tetnchloride layer into a 3-rnl glass-stoppered 
graduated cylinder containing 10 ml 0.1% potassium cvanide solution. 
Shake the cylinder briedv. Compare the color oi the carbon tetrdchlonde 
layer with those of similarlv prepared standard solutions. 

Lead standards IO. 1 .  2. 3nd 3 WgJ are prepared bv pipetting ahquots 
from a IO-ppm standard lead solution. Calculation of the metal concenua- 
tion is according to the general formula: 

volume of sample solution in ml 
ppm = sample weight taken tor analysis in g 

ja of t m e  element found 
X - .. 

aliquot ot sampie solution in ml 

PREPARATION OF LEAD BUFFER j O L U T i O N .  Put 50 g ammonium citrate. 
10 g potassium cyanide. ana 8 3 hvdroxviamlne nvdrocnionae into a large 
,e?arat~on funnel. Add 800 mi deionized water ana dissoive :he matenais 
5v shaking. Add 2 rnl0.X aqueous thvmol blue indicator: then acid conc. 
mrnonia until the color turns clue ipH 8.5). 

:he sample solution to a 22 x 175 mm test tube containing il ml zinc buffer 
solution. Add 5 mi O.OOl% dithizone solution in carbon tetrachloride. c30 
:he tube. and shake for 30 sec. Compare the color of the carDon tetra- 
Lhlonde laver with those oi simliariv prepared standard zinc solutions tu. 
I .  2. 3. and 4 pg). 

PREPARATION OF Z I N C  BUFFER SOLUTION. Dissolve 125 g sodium 
thiosulfate in -600 ml deionized water in a large separation funnel. Re- 
move heavy metals by extracting with 0.01 % dithizone solution and dis- 
carding the'colored extract. Dissolve 300 g sodium acetate in 400 ml 
deionized water. add 60 ml glacid acetic acid. and remove heavy metals 
as before. Combine these two solutions and dilute to 2 liters. 

PROCEDURE FOR THE ESTlMATlON OF ZlXC.  Transfer a 2-ml aliquot Of 

In the presence of sodium thiosulfate. elements potentially interfering 
with the zinc determination are masked. Only palladium and bivaient tin 
react under simiiar conditions. but palladium is unlikely to occur in signih- 
cant concentrations. and tin occurs almost always in the stannic form. 
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APPENDIX V 

URANIUM ANALYTICAL PROCEDURE 

SPOT TESTS IN INORGANIC ANALYSIS 

F. F'EIGL 
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SPOT TESTS 

INORGANIC AXALYSIS 
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APPE2lDIX VI 

APPLICABLE MSDS * S 
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ATTN: SAFETY O I R  

R E G I O N A L  ACC O U N r  
312 OIRECTORS OR 
K N O X V I L L E  r N  37 
OWAYNE ROOT 

I T  C o i w o a A r r ~ ~  
ECTOR 
I NC 
I V E  
923 

RTECS 4 KJ2975000 

I R R I T A T I O N  DATA 
ETHAhUE, A. 1. 1-TRICHLORO- 
EYE-MAN CSO PPM/BH BJ I M A G  28.2869 71 
SKN-R8T 5 G H / l t D - I  MLD A I H A A Q  19.353. S 8  
SKN-II8T 500 MG/24H MOO 2 8 f P A K  -928.72 
EYE-RET L O O  HG HLO A I H A A P  19.353 58  
EYE-RBT 2 M G / t + H  SEV 

ORL-RAT LDSO: 10300 MG/KG NT IS** PB2S7-185 
IHL-RAT CC50: 18000 P P M / W I  2 6 Z P A K  -928.72 
I P R - R A T  LOS0:SiOO M W X G  N T I S * *  PBZS7-L8S 
ORC-HUS t O S O  : L 1240 NGIKC N T I S * *  98257-185 

2 8 Z P A K  - r28r73  

JUCMA7 8.358166 
T O X I C I T Y  OATA 

. IHL-MAN L C l O Z 2 7  G M / H 3 / L O M  

IHL-MUS L C M : 3 9 1 1  P P W Z H  S A I G B C  13.226.71 
IPR-CIUS LOSO:4700 N G I K G  TXAPA9 13.287.68 
ORL-OOG LOSO: 7 4  0 M C I K G  FMCHAZ - 1 C 2 4 2 . 8 3  
I PR-OOG LDSO: 3100 MGIKG f X A P A 9  10.119.67 
ORL-RBT L O S O : S ~ ~ O  M G I K G  A I H A A P  19.353.  S0 
ORC-CPC t 0 5 0 : 9 4 7 0  HG/KC A I H A A P  19t353r58 

CARCINOGENIC REV1EW:ANIMAL I N O E F I N I T E  f H E H O T  20.515 9 79 
MSHA STANOAR0-AXR:TUA 350 PPM (1900 HG/H3)  DTLVS* 3 r 1 6 1 . 7 1  
OSHA STANOAUO-AXR:TUA 350 PPM FEREAC 39 23540.76 

REVIEUS. STANDAROS. AN0 REGULATIONS 

N I O S H  REL TO ~.~,~-TRICHL~OETHANE-AIR:~L 350 w w i w  CIWWR- 3 4 (  
295 e 85 

€PA GENETIC TOXICOLOGY PROCRAMr JANUARY 1984 
REQORTED I N  €PA TSCA INVENTORY. 1983 
€ P A  TSCA 8 ( A J  PUELICI INARY ASSESSMENT INFORWTI6N. F I N A L  RULE FER 

€PA TSCA ~ E C T I O N  8(E1 STATUS REPORT 8EHQ-0283-0471  S:8EHO-0980°0 

NXOSH CURRWT I N T E t L I G E ? 4 C E  8ULLETIN 27 1978 
.NIOSH M A N U A L  OF A N A L I 7 1 C A L  METHODS 
N C I  CARCINOGENESIS 8XUASSAY ( 6 A V A G E j  t R E S U C I S  IMIEFINITE:n0USE*RA 
N C I  CARCXNQ;ENESIS 8iOASSAY COMPCETE0;RESULTS NEGAT1VE:MOUSE r RA 

NTP CARCIH(X;EN€SIS ShJOIESt TEST COMPt€TED. JUNE 1986 
MEETS C R I T W I A  FUR PROPOSE0 OSHA fiED[CAI. RECOROS RULE FEREAC 479 

47r2b992 82 

€ P A  aEH?-os SCA *2-0457 SBtTION 8(€1 STATUS REPORT 8EHO-0919-0310 

360 €0." SEE: METHOD 1003 

(Nc I T R *  NC1 -CG-TR-3 771 

( N C I T R *  NCI-CG-TR-3 77, 

82 
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ONLY SELECTED REGISTRY OF T O X I C  EFFECTS OF CHEMTCAL SUBSTANCES ( R T E C S )  
OATA IS PRESENTED HERE- SEE ACTUM ENTRY I N  RTECS FOR COMPLETE INFORMATI 
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chemists helping chemists in research & industry 

CAUSES S K I N  I R R I T A T I O N -  
EXPOSURE T O  ANO/OR CONSUMPTION OF ALCOHOL 
M A Y  INCREASE TOXIC EFFECTS. 
PROLONGED EXPOSURE CAN CAUSE: 
NARC01 IC EFF ECT- 

D A W  C 
F I R S T  A I D  

I N  CASE OF CONTACT. IMMEDIATELY F L U S H  EYES Y 
MATER FOR AT 1 E A S T  15 HfNUTES. 
I N  CASE O f  CONTACTI IMMEDIATELY WASH S K I N  W I  
AMOUNTS OF WATER- 
I F  I N H A L E D .  REMOVE TO FRESH A I R -  I F  NOT 8REA 
RESP [RATION. PREFERABCY MOUTH-TO-MOUTH, I F  8 
G I V E  OXYGEN- 
CALL A PHYSICT*u- 
WASH COHTAMIN iiyE6 C t O T H l N G  BEFORE REUSF. 

I 

T 

T 
R 

TH COPIOUS 

H SOAP AN0 

H I N G  G I V E  A 
E A T H I N C  IS 

AMOU 

COP I 
R T I F  
OIFF 

NTS OF 

ou s 
I C I A L  
I C U L  T 9 

MELTING POXNT: -35 C 
8OILING PUINT:  74 C TO 76 C 
S P E C I F I C  GRAVITY: 1-338 

-.-.--- F I R E  A M  E X P L O S I O N  HAZARO O A T A  ---------- 
FLASH POINT: NONE 

E X T I N G U I S H I N G  e D I A  
WATER SPRAY. 

WEAR SELF-CONTAINED EREATHING APPARATUS AND PROTECTIVE CLOTHING T O  
CARBON OIOXIDE,  DRY CHEMICAL POYOER. A L C O H Q  C R  POLYMER F O A M -  

S P E C I A L  F I R E  F I G H T I N G  PROCEDURES 

PREVENT CONTACT WITH S K I N  AN0 EYES- 
EMITS T O X I C  FUMES UNOER FIRE C O N D I T I O N S -  

-UNUSUAL F I R E  A H )  EXPLOSION HAZAROS 

---I------- REACT1 V I  TY O A T A  ----------------- 
I N C O M P A T T E I L  ITIES 

STRONG O X I D I Z I N G  AGENTS 
A 1  UM I NUN 
AN0 I T S  ALLOYS- 
MAGNESIUM 
Z I N C  
STRQNG 8ASES 

QOTASSIUN 
SO01 un 

CARBON MONOXIDE. CARBON OIOXIOE . 

REACTS V I O L E N T L Y  WITH: 

H A Z A R O W S  COMBUSTION OR OECOWPOSI T I O N  PRODUCTS 
T O X I C  FUMES O F %  

HYOROGEN C N O R I O E  GAS 
PHOSGENE GAS 

S P I U  OR LEAK PROCEDCRES ------------- ------e 
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OBSERVE ALL FEDERAL. S T A T E  C LXAL LAWS. 

-0- PRECAUIICNS TO BE T A K E N  I N  HANOLING A N 0  STORAGE ---- 
CHEM r c u  SAFFTY GuccLfs .  
Ruaam c t w s  
0 SHA / M SH A- AP PROVED R E 5 p 1 R A T O R  

MECHANlCAL EXHAUST R€OUf REO, 
AVO1 0 CONTACT AND INHALATION, 

M A S H  IHOR0W;tU.Y AFTER HANOLIN 
I R R I T A N T ,  

STORE' I N  A COOL- DRY PLACE, 

SAFFTY SHOWER A N 0  EYE BATH, 

00 NOT GET I N  EYES. ON S K I N ,  

K€EP TIGHTLY CLOSED- 

0 

ON 
I G o  

CLOTHING, 

---e---- AOOITIONAL PRECLVITIONS AN0 CO.Y!IENfS --------- 
A 0 0 I T I O N A l  1NFtY3MATIQN 

1.1 1-TRICHLOROETHANE H A S  8 E E N  REPORTEO TO R E A C T  VIOLENTLY WITH 
A C E ~ O N E ,  NITRITES, ANO OXYGEN, 
THE A80VE INFORMATION IS BELfEVEO TO 8E C O R R E C T  8 U T  OOES NOT PURPORT 
TO B E  ALL I N C L U S I V F  AN0 SHALL BE USE0 ONLY A S  A G U f O E ,  ALDRICH SHALL 
NOT BE H E L D  LIABLE FOR A N Y  OAHACE RESULTING F R t l M  HANOCING OR F R O M  

S L I P  FOR AOOITIONAL TERMS AND CONDITIONS OF SALE.  
CONTACT U I T H  THE ASOVE PRODUCT- SEE REVERSE S I D E  OF I N V O I C E  OR PACKING 
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3GENCY AND FIRST A I D  PROCEDURES 
C A L L  A PHYL*LCIAN. 
I F  IWGLLOWED. DI! NOT INDUCE VOhfTING; I F  C O N S C I O U S ,  C;IVE WATER. MILK. CIR 
HILK OF r(AGNES1A. 
IF INHALED, R E ~ ~ O V E  1.0 FRESH AIR. I F  No-r BREATHING, G I V E  I x r I F I C I A L  
F:ESPIRATION. I F  BREATHING IS D I F F I C U L T ,  G I V E  OXYGEN.  
IN CASE O F ' C O N T A C T ,  IHHEDIATELY FLUSH EYES OR S K I N  w m i  FLEPTY OF W m f i  FJ 

65 
AT LEdSf 15 HINUTES WHILE KEi.IO\/IHG CONTArtINATED C L O T H I N G  AND SHOES- 
I.IAS-U c t  n t u r r i r :  G C C ~ G C  Q C - I I T C  
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