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I . INTRODUCTION 

This document provides a work plan describing the actions which will be 
taken to address the uranium contaminated groundwater found in borings 
inside and adjacent to Plant 2/3 at the Feed Materials Production Center 
(FMPC). This removal action is a component of an on-going removal action 
at the FMPC addressing perched water containing elevated concentrations 
of hazardous substances. The work plan was prepared to satisfy a 
commitment in the Consent Agreement under CERCLA Section 120 and 106(a) 
(hereafter called the "Consent Agreement") and is consistent with the 
requirements of  29 CFR 1910.120. A Removal Site Evaluation and an Action 
Memorandum have been completed by the Department of Energy (DOE) in 
accordance with the requirements of the National Oil and Hazardous 
Substance Pollution Contingency Plan (NOHSPCP) and pertinent guidances 
pertaining to removal actions. 

I I. BACKGROUND 

1.0 Summary of the Potential Threat 

The Production and Additional Suspect Areas Work Plan of the Feed 
Materials Production Center (FMPC) Remedial .'Investigation and 
Feasibility Study (RI/FS) includes a comprehensive plan to sample 
and characterize the soil and perched water in the upper 20 feet of 
the soil under the FMPC production area. This depth is 
intentionally confined to the space sufficiently above the aquifer 
that exists under the FMPC so that penetration through the cover 
soil does not occur. In addition to systematic borings at 250 foot 
intervals across the entire production site, one phase of the RI/FS 
involves "focused" borings to explore suspect areas of contamination 
under the individual plants. 

Figure 1 shows the borings installed in the vicinity of Plant 2/3 
and the average uranium concentration in perched water in parts per 
billion (ppb) at each boring. Contour interpretations are also 
shown for the 100, 1,000 and 10,000 ppb total uranium levels. The 
DOE has identified the need to perform a recovery action in those 
regions exhibiting total uranium concentrations in perched water in 
excess of 10,000 ppb. Three localized regions of perched waters 
exhibiting concentrations in excess of this level have been 
identified in the vicinity of Plant 2/3 at the FMPC (see figure 1). 

2.0 Related Actions 

A time critical removal action was approved by the DOE, U. S. 
Environmental Protection Agency (USEPA) and Ohio Environmental 
Protection Agency (OEPA) for the pumping and treating of uranium 
contaminated perched water from under FMPC buildings; The first 
action involved pumping water from under Plant 6. This action 
commenced on August 1, 1988 on a temporary basis and a more 
permanent pumping system was placed in operation on November 6, 

1 

3 



1989. 
to remove perched water. . 

This action is a continuation o f  the ongoing removal action 

3.0 Roles of Particioants 

A. The DOE is the lead agency for this removal action and 
will coordinate and execute this removal action. The 
state and local roles have been one of participation in 
the negotiations o f  the Consent Agreement and Technical 
Information Exchanges (TIE). 

B. USEPA and OEPA shall review, comment on the work plan, 
fo l low progress through TIE meetings and the Consent 

. Agreement progress reports. 

C. Advanced Sciences, Inc. (ASI), as a subcontractor to DOE, 
is conducting the RI/FS program activities at the FMPC. 
AS1 will p e r f 9  slug test, install recovery wells and 
trench colleitor i f  the test data determine they are 
necessary. 

0. Westinghouse Materials Company o f  Ohio (WMCO), the 
Maintenance and Operations Contractor at the FMPC, will 
coordinate, manage, implement, monitor and prepare a1 1 
reports associated with the removal action. 

4.0 Prooosed Removal Act i on 

Instal 1 recovery we1 1 (s) and/or trench coll ector( s) to remove 
perched water and pump the water to existing FMQC wastewater 
treatment facilities. This effort will be undertaken to control the 
potential for vertical migration into the Great Miami Aquifer by 
reducing the hydrostatic head of the perched water. 

I I I. SUPPORT ACTIVITIES 

Activities will be undertaken to provide planning, design, and management 
for the removal action. 

1.0 Pro.iect PI anni nq 

Included in this activity will be the preparation of detailed task 
1 istings and del ineation of responsibilities to support the schedule 
given in Attachment 1. Also, a training schedule w i l l  be generated 
to ensure that the personnel involved in the scope of work will be 
trained in accordance with the Occupational Safety and Health 
Administration (OSHA) standards found in 29 CFR 1910.120. 

2.0 Collection System Oesiqn 

A series of slug tests will be conducted in approximately five 
piezometers in the area of each pumping center. The data from the 
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IV. 

slug tests will allow a determination o f  the efficiency of any 
recovery we1 1 design . The slug test data will allow a 
recommendation to be made as to whether a small well, large well , 
or trencn collector should be employed in each Of the three proposed 
pumping centers. 

3.0 Pumoino Svstem Desian 

A design for a submersible pumping system with a liquid level 
control that is capable of removing water from the collection 
systems will be prepared. The pumping system will include 
provisions for the monitoring/metering of pump discharge, automatic 
start/stop control , manual override of automatic control, and a 
sampling port on the discharge line. 

4.0 Manaoement of Pro.iect 

WMCO personnel will m a m g e  the project using FMPC-2201 Topical 
Manual , Project Management Procedures. 

FIELD ACTIONS 

Actions will be taken to investigate the source of perched water, install 
collector systems, and install pumping systems to remove and transfer the 
water to existing facilities for treatment before discharge to the Great 
Miami River. 

1 .o 

2 .0  

3 . 0  

Perched Water Source Detection 

The objective of this activity i s  .to determine the source of 
contaminated water for each o f  the three pumping centers. Possible 
sources include leakage or overflow from the thirteen sumps located 
throughout Plant 213 ,  leakage from gravity lines which discharge to 
the sumps or historical losses through the acid brick floor in the 
plant. This will include actions such as hydrostatic testing, dye 
testing and visual observations. 

Instal 1 Collector Systems 

The object of this activity is to provide collector systems (small 
wells, large wells, or trench collectors) at each of the three 
pumping centers. Based on the results obtained from the slug tests, 
and an evaluation of  the geology of the soils found in the borings, 
the type of collector and/or number of wells required and where the 
systems should be located will be determined. 

Instal 1 Pumoinq Systems 

The objective of this activity i s  to install pumping systems in the 
collector systems. This activity will include operational checks 
o f  the systems as deemed necessary. 
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4 .0  Pumu Contaminated Water 

The ob jec t ive  of this a c t i v i t y  i s  t o  pump the contaminated water .  
This e f f o r t  will be undertaken t o  control  the p o t e n t i a l  f o r  
migrat ion of the contaminat ion by reducing the hydros t a t i c  head o f  
the perched water. The uranium contaminated water will be pumped 
from the new recovery systems i n t o  e x i s t i n g  ad jacent  sumps. 
Ex i s t ing  f a c i l i t i e s  wi l l  t r a n s f e r  the water from the sumps t o  P l a n t  
8 fo r  processing in e x i s t i n g  wastewater t reatment  systems. 

V .  SAMPLING AND ANALYSIS PLAN 

Samples from the pumping ope ra t ion  will be obtained by WMCO personnel 
according t o  FMPC Standard Operat ing Procedure (SOP) and sen t  t o  the FMPC 
Laboratory f o r  ana lys i s  of t o t a l  uranium, t o t a l  thorium, n i t r a t e s  and pH. 
The a n a l y t i c a l  procedures will be i n  accordance w i t h  the Analy t ica l  
Labora to r i e s  Q u a l i t y  Assurance Plan L.C.N. -QAP, October 1987. Samples 
from the pumping operat ions G i l l  be obta ined  weekly f o r  the f i r s t  three 
months and monthly thereafter. 

S p l i t  samples of  the pumped water will be obtained by the WMCO 
Environmental Monitoring Group. Samples will be taken monthly dur ing  the 
f i rs t  q u a r t e r  of the pumping o p e r a t i o n  and qua r t e r ly  t h e r e a f t e r .  The 
sampling will be performed accord ing  t o  the procedures and protocol  
specified in the RI/FS Work Plan. The s p l i t  samples will be s e n t  t o  a 
c e r t i f i e d  independent labora tory  f o r  c o r r e l a t i o n  of the a n a l y s i s  performed 
by the FMPC l abora tory .  The results from the c e r t i f i e d  l a b  w i l l  become 
part of  the Administrative Record File. The WMCO l abora tory  da ta  will be 
used f o r  process  control  information only .  

V I .  HEALTH b SAFETY PLAN 

The work t o  be performed wi l l  be c o n s i s t e n t  w i t h  the Health and Sa fe ty  
Plan prepared f o r  this removal a c t i o n .  A copy of this plan i s  provided 
a s  Attachment 2 of this Work Plan.  The plan i d e n t i f i e s ,  eva lua te s ,  and 
- con t ro l s  a l l  s a f e t y  and h e a l t h  hazards .  I n  addi t ion,  i t  provides  f o r  
emergency response f o r  hazardous ope ra t ions .  The plan is  c o n s i s t e n t  w i t h  
29 CFR 1910.120. 

Safety documentation wi 11 be prepared according t o  FMPC-2116 Topical 
Manual "Implementing FMPC Pol icies and Procedures f o r  System Safe ty  
Analysis ."  FMPC-2116 has been prepared  t o  implement DOE Order 5481.18 
Safety Analysis and Review System and 00E/OR-901 Guidance f o r  Prepara t ion  
of  S a f e t y  Analysis Reports. - 
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VII. QUALITY ASSURANCE PIAN 

The overall quality assurance program at the FMPC is described in the site 
Quality Assurance Plan, FMPC 2139. The Quality Assurance Plan is based 
on the criteria specified i n  ASME NQA-1, Federal EPA Guideline QAMS-005/80 
and DOE Orders 5700.6 and 5400.1. Speci f i c qual i ty assurance requi rements 
w i l l  be incorporated into written and approved procedures and during 
personnel training. The Quai i ty Assurance Department w i  1 1  conduct 
periodic surveillances to verify compliance. 

I X .  ASSUMPTIONS 

1. No new regulatory assessments or permits required. 

2. Removal actions that are time critical are completed in an 
expeditious manner with the NEPA document being satisfied as a 
Categorical Exclusion wi4h a Memo to File. There i s  a requirement 
to prepare a final report and a Community Relations Plan of the 
action taken and to document the removal action in the FMPC 
Admi n i strati ve Record F i 1 e. 

3 .  Samples are presently being analyzed for organic and other chemical 
constituents on the Hazardous Substance List (HSL) . The presence 
o f  significant levels of HSLs has not been addressed in this work 
plan and may therefore impact the system design and attached 
schedul e. 
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1 .O TASKS TO BE PERFORMED 
The work to be performed involves determining the source of the 
contaminated water for each of the three pumping centers near Plant 2/3, 
providing a collector system at each pumping center, providing a pumping 
system for the collector system, and the actual operation of the pumping 
system. 

The contaminant source detection wi 1 1  : 

- no Disturb Surface Soi 1 ycs Sample Surface Water - no Disturb Subsurface Soil - no Sample Lagoons - no Use Heavy Equipment - no Use Boat 
yes Enter Confined Space Involve Radioactivity 
yes Disturb Containerized Matter - no Involve Trenches 

The installation of the collector system will: 

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

The installation of the pumping system will: 

Disturb Surface Soil - no Sample Surface Water 
yes YBS Disturb Subsurface Soil - no Sample Lagoons - no Use Heavy Equipment - no Use Boat - no Enter Confined Space. yes Involve Radioactivity - no Disturb Containerized Matter yes Involve Trenches 

The operation of the system for pumping the contaminated water will: 

- no Disturb Surface Soil yes Sample Surface Water - no Disturb Subsurface Soil - no Sample Lagoons - no Use Heavy Equipment no Use Boat - no Enter Confined Space yes Involve Radioactivity - no Disturb Containerized Matter - no Involve Trenches 
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2.0 SITE HISTORY 

The task will be performed at Plant 2/3 and northwest of the Raffinate 
Area which is located within the FMPC property lines area. At present, the 
Plant 2/3 i s  routinely occupied. The production facility is not actively 
refining uranium at this time. Soils and groundwater near Plant 2/3 and the 
Raffinate Area have the potential to be contaminated with uranium, its 
daughter products and organics (kerosene and tri butyl phosphate). 

Plant 2/3 is commonly referred to as the Refinery at FMPC. Naturally 
occurring uranium and recycled materials are processed by dissolving the 
uranium in nitric acid which produces uranyl nitrate. The uranyl nitrate is 
purified through an extraction process. The resulting solution is decomposed 
into U03 and the nitric acid is recovered. 

The soil data from the Plant 2/3 area indicates an area where uranium is 
being introduced into the environment through surface deposition. The surface 
deposition does not appear to be contributing to the subsurface contamination 
as the uranium concentration decreases significantly below the depth of 1.5 
feet. Virtually the entire Plant 2/3 is underlain with contaminated 
groundwater. 

3.0  TASK SPECIFIC HAZARD ASSESSMENT 

A preliminary review of the tank area (see Figure 1) in Plant 2/3 
indicated the potential hazards identified below. Prior to the initiation of 
the activities, a formal walk-through survey of the conditions in the proposed 
work area in the Plant 2/3 complex will be conducted to ensure that conditions 
are such that a safe working environment can be provided for personnel within 
the defined exclusion area. All identified hazards will be addressed with the 
Industrial, Radiological, Safety and Training (IRS&T) representative(s) to 
determine the degree of hazard and if a'ny additional requirements need to be 
included in the safety plan. 

3.1 Phvsical Hazards 

0 Noise 
0 Overhead Hazards 
0 Underground Uti 1 i ti es 

3.2 Radi at i on Hazards 

The potential radiation hazard are from uranium (depleted to 2% enriched 
in U-235) and short lived decay products. 
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3.3 Chemical Hazards 

Primary 
Contaminant Hazard Limit Action Level 

Nitrogen ?iYxide(') 
Asbestos 
Nitric Acid 

Sodi um Hydroxi de 
Uran i um 
Kerosene 
Tr i butyl I) 'fos phate 
Ammonia 

Calcium Hydroxide 
Sodium Carbonate 

Inhalation 
Inhalation 
Contact SkinlEyes 

Contact Skin/Eyes 
Inhalation/Ingestion 
Contact Skin/Eyes 
Contact Skin/Eyes 
Inhalation 
Contact Skin/Eyes 
Contact Skin/Eyes 
Contact Skin/Eyes 

1 ppm (Note 3) 
0.2 f/cc(Note 4) 0.1 f/cc 
2 ppm (Note 4) 
4 ppm Note 3) 

400 ppm $Notes 4 and 6) 
2.5 mg/M (Note 4 )  

5 mg/M3 (Note 4) 

0.5 ppm 

Note 5 
2 mg/M 1 (cei 1 i ng) 

35 ppm (Note 3 )  10 PPm 

- - -  - - -  

Data Sheets have been provided as attachments to this plan to provide 
additional information on these chemicals. 

(l) NO2 may be produced if residual nitric acid is present in lines or 
sump. 

( 2 )  The Digestion area of the Refinery and the Hot Raffinate building 
are control led areas for asbestos. Speci a1 posted requirements 
apply if entry to these areas is necessary. These requirements 
include personal protective equipment and training. Asbestos hazard 
present if insulated lines or transite is damaged or disturbed 
(special permit required for asbestos work.) 

( 3 )  Based on a 15 minute short term exposure limit. 

( 4 )  Based on 8 hour time weighted average. 

The action level for uranium is 5 x 
the DOE derived air concentration limit o f  2 x 10- 

uCi/mllyhich is based on 
uCi/ml. 

(6 )  Based on petrol eum di st i 1 1  ate. 

(7 )  Formerly used lines and equipment to be checked and secured prior to 
initiation o f  work in their vicinity. 
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4 .0  MONITORING 

4.1 Goals 

During the contaminant source detection task, air monitoring will be 
performed as determined to be necessary at the time of issuance of the 
work permit(s) to ensure that exposure levels do not exceed established 
exposure 1 imi ts. 

4.2 Monitorins EauiDment and Freauencv of Moni torinq 

4.2.1 Airborne Radioactivity 

During the contaminant source detection and installation of the pumping 
and collector system tasks, air samples will be taken in the general 
area of the work inside Plant 2/3 daily while work is in progress. 
Local or breathing zone samples will be taken in the vicinity of 
possible leaks of fluid systems as they are air-pressurized for 
hydrostatic testing. Radioactive surface contamination shall be 
monitored whenever soil i s  disturbed by drilling or digging. 

4.2.2 Radioactive Surface Contamination 

During the contaminant source detection and installation of the pumping 
and collector systems tasks, weekly surveys for removable radioactive 
surface contamination will be performed in Plant 2/3 area. 
Contamination surveys will be performed on potentially contaminated 
fluid systems, as they are opened, to ensure that adequate protective 
clothing i s  being worn and to verify radiological postings. 

4.2.3 Radiation Surveys 

Area radiation surveys will be taken monthly in Plant 2/3. 

4.2.4 Chemical Hazard 

Direct reading monitoring devices will be used to determine the 
concentration o f  NO2 and/or other gases and vapors at the time of 
issuance of the work permit and thereafter as determined to be necessary 
by the Industrial Hygiene representative. 

A HNu may be used periodically to test for organic vapors as determined 
to be necessary by the Industrial Hygiene representative. If organic 
vapors are detected, they will be treated as unknowns. The Breathing 
Zone action levels are listed in Section 4.3. 

4.2.5 Thermoluminescent Dosimetry (TLD) 

TLDs will be worn by all workers. 
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4.3 Action Levels 

Measurement Level Action 

Removable contamination 20,000 dpm/100 cm2 Note 1 
on open surfaces (average) 

Airborne radioactivity 5 x 10-12 uCi/ml Note 1 
(long 1 ived) 

HNu Meter 
(Breathing Zone) 

Nitrogen Dioxide 
(Breathing Zone) 

Detection to Note 1 
10 ppm (Note 2) 

10-25 ppm Suppl ied Air 
Respirator (SAR) 

>25 ppm Withdraw 

0.5 ppm Withdraw 

Ammon i a 10 PPm Note 3 . 

Notes 
1 

2 1 ppm above background. 

Full-face a i r  purifying respirators with combination HEPA filter and 
organic vcpor, acid gas, fume cartridges. 

3 Full -face air purifying respirators with ammonia cartridges. 

5.0 PERSONAL PROTECTIVE EQUIPMENT (PPE) 

All employees in the task exclusion area will wear the following 
personal protective equipment while performing the required tasks. See 
Note 3 in Section 3.3 for additional requirements. 
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5.1 Contaminant Source Detection 

ITEM 
Air puri fyi ng respi rator 

NEU) 
No (Yes) Required if action 

APPL I CAB I L ITY 

levels are exceeded 
or as specified by 
I R S & T  representative 

Cartridges: HEPA Combination No (Yes) Required if action 
Radi ol og i cal /OV/AG or ammon i a levels are exceeded 

or as specified by 
IRS&T representative 

Hard Hat 

Hearing Protection 

Inner G1 oves 

Rubber/Latex Boots 

Leather-Palm Gloves 

Rubber/Ni tri 1 e G1 oves 

Plain Tyvek 

PE Tyvek 

Process Coverall s 

PVC Gloves 

~ SAR 

Safety G1 asses 

Safety Goggl es/Face Shield 

Safety Shoes 

Saranex Tyvek 

Shoe Covers 

No 

No 

No 

Yes 

Yes 

Yes 

No 

No 

Yes 

No 

No 

Yes 

Yes 

Yes 

No 

No 

As needed to prevent 
contact with liquids 
(e.g., sump & drains) 

As needed for physical , 
protection of hands 

As needed to prevent 
contact with liquids 
(e.g., sump & drains) 

Minimum Requirement 

As needed to 
prevent contact with 
splash or particulates 
(e.g., cleaning/grind- 
ing on chemically 
contaminated drain 
1 i nes) 

Minimum Requirement 
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5.2 Installation of Collector Svstem 

m 
Air puri fyi ng respi rator 

Cartridges: HEPA Combination 
Radi onucl i de/organi c vapor/ 
acid gas, or ammonia 

Hard Hat 

Hearing Protection 

Inner G1 oves 

Rubber/Latex Boots 

Leather-Palm Gloves 

Rubber/Ni tri 1 e G1 oves 

Plain Tyvek 

PE Tyvek 

Process Coverall s 

PVC Gloves 

SAR 

Safety G1 asses 

Safety Goggles/Face Shield 

Safety Shoes 

Saranex Tyvek 

Shoe Covers 

NEED 
No (Yes) 

No (Yes) 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

No 

No 

Yes 

No 

No 

Yes 

Yes 

Yes 

No 

No 

JUST1 F ICATION 
Required if action 
levels are exceeded 
or as specified by the 
IRS&T representative. 

Required if action 
levels are exceeded 
or as specified by the 
IRS&T representative. 

As needed for overhead 
work 

Ouri ng concrete 
breaki ng/cutti ng 

As needed to prevent 
contact with 1 iquids 
(e.g:, sumps, drains, 
Pump 1 ng 1 
As needed for physical . 
protection of hands 

As needed to prevent 
contact with liquids 
(e.g., sumps, drains, 
Pump i ns) 

Mi ni mum Requi rement 

During pump testing and 
as needed 

Minimum Requirement 
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5.3 Installation of PumDincl Svstem 

m 
Air purifying respirator  

w 
No (Yes) 

JUST I F I C A T I O N  
Required i f  action 
levels  are exceeded 
or as specified by the 
IRS&T representative. 

Cartridges: HEPA Combination No (Yes) 
Radi onucl i de/organi c vapor/ 
acid gas 

Required i f  action 
levels are exceeded 
or  as specified by the 
IRS&T representative. 

A s  needed for  overhead 
work 

Hard Hat Yes 

During concrete 
breaki ng/cutt i ng 

Hearing Protection Yes 

Inner G1 oves 

Rubber/Latex Boots 

No 

Yes A s  needed t o  prevent 
contact w i t h  l iquids 
(e.g. ,  sumps, drains, 
pump i ng 1 
A s  needed for  physical 
protection of  hands 

leather-Palm G1 oves Yes 

A s  needed t o  prevent 
contact w i t h  l i q u i d s  
(e.g. ,  sumps, drains, 
Pump i ng 1 

Rubber/Nitrile Gloves Yes 

Plain Tyvek 

PE Tyvek 

Process Coverall s 

PVC Gloves 

SAR 

Safety G1 asses 

Safety Goggles/Face Shield 

No 

No 

Yes 

No 

No 

Yes 

Yes 

Minimum Requirement 

During pump testing and 
as needed 

Safety Shoes 

Saranex Tyvek 

Shoe Covers 

Yes 

No 

No 

Minimum Requirement 
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5 . 4  ODeration of the Pumoina System 

ITEM 
Air purifying respirator 

Cartridges : HEPA Combi nat i on 
Radionucl ide/organic vapor/ 
acid gas 

Hard Hat 

Hearing Protection 

Inner G1 oves 

Rubber/Latex Boots 

Leather-Pal m C 1  oves 

Rubber/Nitrile Gloves 

Plain Tyvek 

PE Tyvek 

Process Coverall s 

. PVC Gloves 

SAR 

Safety G1 asses 

Safety Goggl es/Face Shield 

Safety Shoes 

Saranex Tyvek 

Shoe Covers 

NEED JUST1 F ICAT ION 
No (Yes) Required if action 
- 

levels are exceeded 
or as specified by the 
IRS&T representative. 

No (Yes) Required if action 
levels are exceeded 
or as specified by the 
IRS&T representative. 

Yes 

No 

No 

Yes 

Yes 

Yes 

No 

No 

Yes 

No 

No 

Yes 

Yes 

Yes 

No 

No 

As needed for overhead 
work 

As needed to prevent 
contact with liquids 
(e.g., sumps, drains, 
Pump i ng 1 

As needed to prevent 
contact with liquids 
(e.g., sumps, drains, 
pumping) 

Minimum Requirement 

During initial testing 
and as needed 

Minimum Requirement 
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6.0 SITE CONTROL 

6.1. Access 

The work associated with this removal action will be within the FMPC 
controlled area. In addition, the work area related to this removal 
action will be posted as "RWP Required for Entry". This will establish 
the Exclusion Zone per 29 CFR 1910.120. 

The Exclusion Zone is the zone of high potential hazard due to physical 
or chemical dangers. Access to the Exclusion Zone will be restricted by 
the Supervisor-in-charge to trained and certified employees, as 
regulated by 29 CFR 1910.120, who are required to enter in order to 
perform their j o b  functions. There will be different Exclusion Zones 
for the various tasks. The Exclusion Zone will be marked with barrier 
tape or other easily recognizable devices. The zone may be expanded if 
airborne hazards are detected. All areas requiring the use of 
respiratory protection are included in the exclusion zone. Entrance 
shall be limited to one area and controlled by the supervisor in charge. 

If necessary, IRS&T representatives will establish a Contamination , 
Reduction Zone, consisting of step-off pads, at the exit to the 
Exclusion Zone. This zone will be used for removal of disposable PPE 
and for cleaning of contaminated equipment. 

6.1.1 Radioloaical Postinqs 

Radiological areas will be posted in accordance with DOE Order 5480.11. 
The following is a brief summary of posting requirements based on 
urani um: 

Regulated Area 

Contaminated Area 

Airborne Radioactivity Area > 2 x uCi/ml 

Respirator Area > 5 x 10-12 uCi/ml 

> 1000 dpm/100 cm2 removable 
> 5000 dpm/100 cm2 fixed and removable 

> 10,000 dpm/100 cm2 removable 
> 50,000 dpm/100 cm2 fixed and removable 

In addition, special postings may be added for access to areas: "RWP 
Required for Entry" or "Contact HP for Entry." 

6.2 B i  oassav Samol es 

WMCO personnel involved in this project are required to participate in a 
routine periodic urine assay program. Any suspected exposure to 
hazardous substances shall be reported. Personnel are a1 so required to 
wear a TLD at all times for radiological purposes. 
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6.3 Medical Monitorinq 

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

0 A base1 ine medical examination 
0 Annual medi cal examination 
0 Medical examinations may be required after exposures 
0 WMCO respirator clearance for respirator users 

Prior to the start of work, personnel involved in this project shall be 
identified by name and badge number. Each individual shall be subject 
to a medical surveillance approval by the Director, Medical Services. 
The approval statement shall certify that each individual is medically 
qualified to perform the work and is physically fit to wear PPE. 

.. 

6.4 Trainina Reauirements 

All WMCO and WMCO subcontractor personnel assigned to the tasks will, 
as a minimum, meet the following training requirements: 

0 Review of this health & safety plan for this work including site 
specified hazards and procedures. (This safety meeting(s) will be 
documented. ) 

0 WMCO radiation safety training 
0 WMCO respiratory training and fit test or equivalent approved by 

WMCO Industrial Hygiene 
0 40-hour OSHA training 
0 8-hour annual refresher training 
0 8-hour supervisory training (for supervisors) 
0 24-hour supervised field experience 

6.5 Safety Meetinqs 

A safety meeting, which must be documented, shall be conducted prior to 
start of each day's work during the perched water source detection and 
the installation of the pumping system tasks. The meeting will cover 
the following applicable subjects: 

[ ] work operations 
[ ] personnel protect i ve equipment 
[I all monitoring data 
[ ] hazard communi cations 
[I monitoring tests and results 
[ ] decontamination 
[I task organization 
[I physical stress 
[ ] emergency procedures 
[I communications 
[I general safety 
[ ]  housekeeping 
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7.0 EXPOSURE SYMPTOMS 

Exposure to low levels of radioactivity does not produce acute exposure 
symptoms. Such exposures may cause delayed effects such as cancer. 
Exposures are to be kept as low as reasonably achievable. No treatment 
is anticipated for the predicted contaminants and concentrations. See 
Section 11 for contingency plans. 

Exposure symptoms for chemicai hazards are described on the attached 
data sheets. 

8.0 SITE ENTRY PROCEDURES 

During the perched water source detection and installation o f  pumping 
system tasks, the following procedures apply: 

0 Identify exclusion zone, contamination reduction zone, and break 
area. 

0 Perform daily safety meeting to familiarize team with site . 
speci f i c hazards. 

0 Discuss alternate communications signals (if applicable). 

0 Perform respirator check out and fit test prior to use. 

0 Use buddy system. Teams of at least two individuals will be used 
for all activities within an exclusion zone. 

Prior to the initiation of these work tasks, the following permits are 
requ i red : 

[I Radiation Work Permit 
[ ] Penetration Permi t 
[ ] Chemical/Hazardous Materi a1 Permit 
[I Work Permit 

All personnel entering the Exclusion Zone shall be trained and certified 
to perform their assigned task as defined by 29 CFR 1910.120. 

Entrance to the Exclusion Zone shall be controlled and at the approval 
o f  the supervisor in charge. 
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9 .O DECONTAMINATION 

Equipment for decontamination of radiological or chemical hazards shall 
be kept available in the area surrounding the exclusion zone if such is 
determined necessary by supervisor or by either Radiation Safety or 
Industrial Hygiene prior to the initiation of the activity. As a 
minimum, the location o f  the nearest water for decontamination and eye 
washing shall be identified and its operability verified prior to start 
of work. 

10.0 WASTES 

Wastes include, but are not limited to: 

0 Di sposabl e PPE 
0 Excess materials such as soil or concrete 

All potentially contaminated waste materials resulting from site 
activities will be collected and placed in drums or other containers. 
Disposable protective clothing will be placed in plastic bags and 
disposed of as compactible, potentially contaminated waste. 

Drums or containers shall ,meet DOE 49 CFR Parts 171-178, EPA, 40, CFR 
Parts 264-265 and 300, and OSHA requirements. Hazard warning label 
shall be immediately applied to all drums as specified by WMCO 
management/supervi sors and Sol id Waste Compl i ance. 

11.0 CONTINGENCY PLANS 

11.1 Incidents or Injuries Involvinq Possible Intake o f  Radioloqical or 
Chemical Substances by EmDlovees 

See statement on submission of urine samples for radiation exposures in 
Standard Operating Procedure (SOP) No. 11-C-245. 

Incidents or injuries involving potential intake of other hazardous 
substances shall be reported to supervisor and the WMCO Medical Section 
by the involved employee and an Incident Investigation Report completed 
by the involved employee. 

11.2 Pre-Emerqencv P1 anni nq 

During the training and pre-work safety meetings, a1 1 employees involved 
in this task shall be trained and reminded of the provisions of the 
plant emergency procedure, alarm signals and communications, evacuation 
routes and emergency reporting. 
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11.3 Lines of Authority 

The supervisor in charge has the primary responsibility for the 
prevention of emergency conditions. In the event that an emergency does 
occur, the individual involved or observing the condition shall 
immediately notify a supervisor, the communication center or the 
Assistant Emergency Duty Officer (AEDO). The AEDO is responsible for 
ensuring that corrective actions have been implemented, the appropriate 
personnel notified, and reports completed as required. 

11.4 Evacuation 

In the event of an emergency which necessitates an evacuation of the 
Exclusion Area, the 2-2, 2-2 shall be sounded over the plant alarm 
system; a voice message will follow over the Emergency Message System 
instructing employees to go to their designated Rally Point (see Figure 
2). Personnel shall immediately proceed to the Rally Point and 
participate in the accountability process. Personnel will follow 
instructions given by the Rally Point Coordinator. When an all-clear 
condition has been achieved, personnel will be released from the Rally 
Point. 

11.5 Emerqencv Eauioment 

The following safety equipment, locations to be identified at safety 
meetings, is available for employee usage: 

f i re ext ingui sher [I manual fire alarm 
eye wash [ ]  two-way radio 
safety shower 
telephone [I respirators 
spill drums [I clean-up materials 
absorbent [I local evacuation alarm 
other - List 

[I emergency SCBA units 

11.6 Emerqencv Not i f i cat i on 

All emergencies shall be reported immediately. Emergencies can be 
reported by telephone dialing 6511; by contacting the communications 
center via two-way radio; or by pulling a manual fire alarm. 

11.7 Fire. Exolosion, or Medical Emeraencv 

In the event of a fire, explosion or medical emergency, the 
communication center shall be notified immediately by manual fire alarm, 
two-way radio, or by calling 6511. The communication center operator 
will activate the emergency response team and dispatch them to your 
location. Personnel in the immediate area should evacuate to a safe 
position and await instructions. 
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11.8 Additional Information 

11.8.1 Hospitals 

The WMCO Medical Facility (Building 53) is the primary choice for 
on-site injuries. The WMCO ambulance will transport the injured to the 
nearest hospital if necessary. WMCO maintains an emergency response 
capabi 1 i ty whi ch i ncl udes an ambul ance and Emergency Medical 
Technicians . 

11.8.2 Emergency Telephone Numbers 

Ambul ance: 6511 or 6512 
Hospital : 6511 or 6512 
Fire: 6511 or 6512 

- Name - Work . Radio 

EMERGENCY RESPONSE 6511 
Industrial Hygiene 6207 3 57 
Radiation Safety 6889 355 
Fire and Safety 6235 303 
Leo Singleton 8908 709 
Assistant Emergency 
Duty Officer (AEDO) 6431 or 6295 . 202 

12.0 CONFINED SPACE ENTRY 

A Confined Space Entry permit will be required for the perched water 
source detection task. A Confined Space Entry Permit will be obtained 
and its requirements followed. Permits will not be required for the 
installation of the pumping and collector systems and for the pumping of 
the contaminated water. 
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13 .O APPROVAL AND COMPLIANCE STATEMENT 

This Health and Safety Plan was produced for the use of WMCO employees 
and WMCO subcontractors. It is intended for the FMPC and specifically 
for the following activities related to the Plant 9 removal action: 

Contaminant Source Detection 
Instal 1 ati on of Coll ector System 
Installation of Pumping System 
Pumping of the Contaminated Water 

The undersigned person have read and understood this Health and Safety 
plan and agree to follow its provisions (See Note 1): 

Name (1 ettered) Signature Date 

Note 1: Compliance with the provisions of this HASP may be audited 
through announced or unannounced site visits. Be sure that you are 
implementing the provisions of the safety plan and documenting the 
reasons for field actions/changes when they are necessary. Site visits 
may be performed: 

- By WMCO 
- By DOE 
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Asbestos 
IDpRlflcAnON g3  . SECnONI 

a e E i d N . # k k r r #  CAS la414 

Anttyrppwe Mlammdnrilkndm spoalnr, 
Aarorhc 
Actindite Tremolite 
-le ~~NalsCDan Rrpunrranddemdidm 
C F O r i d o h  u N f s o 9 m  
~pnuficaurrr: ivriiiblc 6pm K V C ~  y)urces 
SErnON II INGREDIEMSAND HAZARDS 
peamimibleE.poap.W 

0.5 fikr/cc - ACCIH W A  (AmorIte) 
2.0 fiibcdcc - ACCIH W A  (Chyroale) 
0 2 fiber/cc - ACGIH W A  (Crocidolite) 
c m c ~  H-d b u n g  - Touciry 3 - I g n i u b i l i c ~  0 - P e h n c e  S. 
h & a i e ) ) l  Dmprorrr to Life and H a l &  cpoCmmcioo - none s m e d  

SECTION Ul PHYSICAL DESCRIPTION 
Fibrous solid, n n p g  h n  long flexhle fiber down u) d u d k  filler powder. 
.bbcstos CUI be white. p a y .  brown or blue in color. 
Moleculu Weight: Vanes 
Melang Poinc Decomposer 
Solubility in Water: insoluble (breaks down slowly in hoc wur) 
Upper Explosrve Lmit in k r .  QC by volume: nonflammable 
Lower Explosive Lmii in .br. % by volume: nonflammable 
SECTION IV I N C O M P A T I B ~  AM) STORACE 
Incompaobiliues: None 
Store asbestos tn closed contanen (dust-ught) in a clean. secure area ROCCCL containers from damage. Do not open 
wnrhout proper control meuures. Ensure conrarneo ate propcdv labeled 

SECnON V 
Target Or- 
Lungs Inhalaaon 
Respinton, Svstem I ngesaon 
Cumorntesunai Skm or Eve Concact 
Symptoms 
Coughing irrbestosis Mesxhelioma Respimoy Imcaaon Pneumoconiosis 
cvanosis Pleunuc Pan Rerptraton Cancer Pleud Thickening Finep Clubbing 

NOTE: .*cute exposure may cause i rnuuon urd coughng. Chronic exposure may cause pulmonuy dbrosis. a remmal 
pncumoconiosu called asbestosis which may appear u earh as 13 vcan after exposure. but cvpicallv develops over 
3-10 yean. The incidence of pulmonarv fibrosis and lung cancer in &crtortxposcd workers IS synefpsacallv 
i n c r c d  bv smohnq. 
Rotccwe Equipmeat Rcquvrrncno 
29 CFR 1910.1001 hbestos 
Special clothing. T h e  emplover s h d  prowde. and requre &e usc o t  spead clorhing, such au coveralls or similar 
whole-body clothing. head covenngs, gloves and foot covenngs for any employee crposed to arhorne concenaaoonr 
of asbestos Sben. 
Medical examinaoons are required for asbestos wociren (preplacemenr penodic and t emnaaon  exarmnaaons). 
%-year recordkeeping required. 
Ernployen are required to pronde and ensure chu employees use and/or follow bese protecove dences ana 
mwurts;  employees are required to use and/or follow hem: 

~-0aaPibrpl4-f- 

Man- a d  uyn of admtammuininq pmdueu such u b& r b m  
of smaaum contunins u k u o r  

0.4 6kr / cc  - OSHA TWA (dl fomd 2.0 WCC - ACCTH 'IWA (orhe fO-1 
0.1 fiber/cc - MOGH-mcommcndd 'TWA (U Corns) 
05  fiber/cc - MOSH-rccomrnendd 15-minurr ceiling (ail toms) 
Human Caranogcn (IARC KIP.ACCIH); Anma Cuclnogen (URC) 

SpeciBc Cnnty 25 
Flash Poinc Nonflammable 

HEALTH HAZARD AND PROTECTION DATA 
Route o f  b u y  Into Body 

Dvspnea SIun Imtaaon Re~pimtoty Dismew Pulmonary Fibrosis Weight Lars 

Posted wvnrng signs. 
Face shields. vented goggler or orher appropnue p r w c ~ v c  equipment hat complies wrh 1910.193 of h i s  parr 
Change moms w3r (YO scpante locken or conuurcn. 
Rouune chanlpng of work clothing if here IS J pouibdicy rhu dothing may be 

? 
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. .  
4. 

W n t  R-b (m- 
L m p b l c c c ~ ~ r r g r P r r d m r h o w c r d o ~ b c d P r r ~ h m c b a ~ ~ ~ n P m t n v r d -  
-a rftcr 

wd dmna rhauld be waled in a labeled p i a  h 3  and hmkd ammcrial laundries rhouM be 
e d & r . ) u r l Y C O l l Q m i n d o h  

rhiit pr#c to leaving prrmira 
:.c -\ , , '  ~ ~ a ~ e i u i n g a d r i n t i n g h ~ e ~ ~  
* .  - , 

h@Fn 
pMculuc & (HmA) filPreion, waled endosum for rrmonl projccU (h E?A T d d o n r  for guidance.) 

Rqlintor!kldoa 
2-a 
10 Bbm/a 
2020hbcn/cc - Air-pudytngmipimon with a hightdaency Qrr. Suppiidair respintor opemted 

200 fibcn/ec 
Cream than 
200 fikwcc 

Self-contained breathing appmtus with a full kce-piece opcnted in prcssurrdcmand or other posirive-preuure 
mode. 
Supplie&lir respintor with full face-piece and opented in preuuredemand or other positive-pressure mode in 
combination with an  auxiiiaq sclftonuined breathing apparatus opented in pfruure&mand or orher positive- 
pressure made. 
F i  Aid 
Skn Contaa: Remove contaminated clothing and shoes immediately. Wash Iffcued area wilh soap and waterunul nc 
evidence of h e  substance remains. Gt medical anenuon ai once. 
Eye Conua: Wash eyes immediately with large amounts of water. occasionally Lifring the lower and upper lids. Gel 
medical anenuon at once. . .  
Inhalation: Remove from area at once to fresh air. lfbreathing has stoppcd perfom anificial respinuon. G t  medical 
aucntion at once. 
Ingestion: Gec medical anenuon at once. 

rrquid u, provide engineering contmlr i.c, n w - m  rrrncihtion with high&kkncl, 

H?U-cn& Jr-punfying rnpiruor with a h i m e n c y  film. 
Full h e w e  air-punfying rrsprruot with a h#w)?iciency film. 

in conanuowflow mode. 
Supplied-air mpimtor with a full faceqiecdopcrued in pressuredemand m d .  
Supplied-air respimor with a full face-piece o p m e d  in pressuredemand m& 
equipped with an auxiliary posiuve pressure d k o n d n e d  brearhing appannu. 

Ft+B&till$ 

SECIlON VI RECULATIONS/OSHA 
OSHA Standard XFR1910.1200 
OSHA Standard 29CFR1910.1001 
OSH4 Standard 29CFR 19 10.94 
OSHA Standard ?9cFR1910.134 
OSHA Standard 29CFR1910.20 
OSH4 Standard 29CFR 19 IO. 132 
OSHA Standard 29CFR1910.141 
OSHA Standard 29CFR1910.151 
OSHA Standard 29CFR1910.133 

. Hazard Communiciuon 
*stos 
Venulaoon 
Respimtorv Rorecuon 
Acceu 10 Emploree Exposure and Medrd Records 
Penonal Protecuve Equipment 
Saniuuon 
Medical Emces and Fint Aid 
Eye and Face Rorecuon 

SECllON YII EMERGENCYHANDUNG OFHAZARDOE3 MATERIALS 
If M a t e d  Is On fire or Involved in Firt: 
Extingursh fire using agent suitable for iype of surrounding fire Imatenal ~tself does no1 biirn or hiimi kith difficult 
If Mated la Not on Tvt and Is Not knolved in Tic: 
Keep matenll out of water sources and sewers. Build dikes to contain flow as neccssarv 
Ptnood Danger SicuPtioo Rotccaoa: 
Keep upwnd. Wear boou. protecuve gloves and gas-ught goggies. .4void breathing d u n  v a p o n l  fumes from maienal. 
Wash awav anv maienals which mav have conmned the b o d v  wrh copious amounu of w m r  or soap and water 

SECI'ION Vm 
AdeqUatCly wet or mix with water to fonn slurry. Sed miienJl in 4 ieah-ugtil conwner I ~ b e l  conUlilCrs as specific 
In 1910.1001. The SAKQ .4a of 1986 requires that a release equal to or greater han the repomblc quanuw for thr 
substance m u  be reponed to the b c a l  manning Commission. che Sute Emergencv Response Commission. and th 
Nauonal Response Center. 
Conon &e Ohio EPA for Emergency Spill Infonnauon: 14OW282-9378. 
Efficuu 1/87. F b r ~ b r t h n  h u o l  mfinwmtum wn&d Ih Rpoumr Cmrrr ai 1-8a0282-Wj. & 7388. 

SPILL, LEAK AND DISPOSU PROCEDURES 
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MARKETED BY: 
THE STANDARD OIL COHPMY (OHIO) 
BORON OIL C O K P m  
BP OIL INC. 
Midland Building 
Cleveland, Ohio 44115 

CORPORATE EMERGENCY TELEPHONE (Toll-Free) 
FROM WITEIIN OHIO: 800-362-8059 
FROM OUTSIDE OHIO:  800-321-8642 

CHPITREC (CW): 800-424-9300 

. DESCRIPTIDN 
CREHICAL NAME: Petroleum hydrocarbons CAS REGISTRY NO. : 8008-20-6 
S Y N O N Y M :  Refined etraight-run petroleum distillate, also used as No. 1 Heat Oil, No. 1 

CEMICAL FAMILY: Hydrocarbons FORMULA: Mixture MOL. K T . :  N.A. 
CONPOSITION: 

Diesel Fuel, Kerosene 

Refined petroleum hydrocarbons distilling vichin the range of 300' to 550'F 
(paraffins, naphthenes, aromatics) plus very minor amounts (ppm range) of metal deactivator 
and antistatic agent. Product contains noc more than 0.3% S, and confonna to ASl?! D-3699 
specifirations f3r type  $-1 kerosioe, suitable f c r  c s e  in fl-e-ccncecred appliances and 
neaters. ?ROD'JCi 30ES NOT :=ET 3 . 0 4 2  SULFUR LIMIT FOR Ti05 K-1 KEROSINE .4ND SHOUTU NOT BE 
USED IN NON-FLUE CONNECTED APPLIANCES OR HEATERS OR WICK LAWPS. 

STATEHI3T OF HEALTH WARD 
HAZARD DESCRIPTION: Combustible liquid. No acute effects from limited incidental contact. 

Ingestion may be accompanied by aspiration into lungs, which can cause severe pneumonitis. 

air ( 8  hour time weighted average exposure, OSHA 29 CFR 1910.1000, Table 2-11. 
EXPOSURE LIXITS: 500 ppm threshold limit value (TLV) for vapors: 5 mg./H3 for oil mist in 

EMERGENCY TREATMENT 
EFFECTS OF OVEREXPOSURE: Vapors may irritate eyes, nose, and throat, and at high concentra- 

tion cause headache, dizziness. Excessive prolonged or repeated skin contact may cause dr: 
ing, dermatitis due to defatting action common to all oils. Ingestion may create discom- 
fort, but vithout lasting effect. Aspiration of liquid oil into lungs can cause dangerous 
pneumonitis. Inhalation of mist is not known to have adverse effect but should be avoided. 

from eyeball. 
mild soap and water. Use emollient cream if needed, Inhalation of vapors: remove patient 
to  fresh air, administer oxygen or artificial respiration if needed. Swallowing: Do not 
induce vomi.ting because of risk of aspiration. After spontaneous vomicin3, monitor patient 
for difficuit breachin3. EFFECT OF LIQUID IN LUNGS HAY BE DELAYED ONE OR DIO DAYS. IF 
SWTOMS PERSIST OR EXPOSURE IS SEVERE, SEEK PROMPT SDICAL HELP. 

NOTE TO PHLSICIAY: Petroleum aspiration may cause severe pneumonitis ("oil pneumonia"). V a n  
icing should not be induced, and gastric lavage should be undertaken with consideration of 
endotracheal intubation, especially in an unconscious patient. 

EMERGENCY AID: Eyes: flush with copious water for 15 min., holding eyelids apart and away 
Skin contact: remove cont.aminated clothing and wash contacted areas with 

PIlySICAL DATA 
BOILING PT.: Initial: 300'F FREEZING PT.: Not applicable 
VAPOR PRESSURE: at 68'F: 0 . 4  am. Hg VAPOR DENSITY (Air-1): 6.7 
SPECIFIC GRAVITY: at 60'F: 0.825 SOLUBILITY IN WATER: Negligible 
PERCENT VOLATILE: at 1OO'F: 0% EVAPORATION RATE (Water-1 : Slower 
A P P E U C E  AND ODOR: Colorless or strarcolor.ed clear liquid vith hydrocarbon odor. 

FIRE AND EXPLOSION HAZARD DATA 
FLASH POINT: min. 12O'F (ASTX D 9 3 )  AUTOIGNITION TE?IP.: 6lO'F 
FLAMXABLE LIHITS IN AIR: LOWER: 0.72 UPPER: 5.02 
EXTINGUISHING M E D I A :  Foam, carbon dioxide, dry chemicals, water fog ,  sand or earth'. 
SPECIAL FIRE-FICHTING PROCEDURES: Do not direct water directly into fire t o  avoid splatter, 

spread. 'Jse water t o  cool threatened surroundings. Avoid breathing fumes. Use self-con- 
tained air supply if needed. 

heat may cause pressure i n  closed containers. Acomited mist or heaced vapor say ignite vi 
ITNUSUAL FIRE AND EXPLOSION HAZARDS: Product is a combustible liquid. Sxposure to extreme 

explosive violence. CO 
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!UTERIAL SAFEH DATA SHEET - KEROSINE 
P a g e  r v o  7 

-. . 

- CRMICAL REACTIVITY 
STABILITY: S i a b l e .  
COHDITIONS T M V O I D :  Extreme h e a t ,  c o n t a c t  w i t h  s t r o n g  o x i d i z e r s  ( p e r o x i d e s  c h l o r i n e ,  oxygen 

under p r e s 8 . e ) .  

monoxide fr& combustion. 
CUZARD0US:DEOI)IBOSITION PRODUCTS: V o l a t i l e  hydrocar.bons frum the rma l  dccomposi t ioa;  ca rbon  

0 

SPILL OR LEAK PROCEDURES 
STEPS TO BE TAKEN: Remve s o u r c e s  of i g n i t i o n .  Contain s p i l l .  Recover l i q u i d  by mopping, 

V A S E  DISPOSAL: Deposi t  recovered l i q u i d  i n  waste o i l  system, i n c i n e r a t e ,  o r  d i s p o s e  of  
vacuum, o r  s o l i d  a b r o r b e n t .  Avoid e x c e s r i v e  c o n t a c t  w i t h  l q i u i d  o r  vapor s .  

l i q u i d  and contaminated abso rben t  and d i k i n g  tnacerial i n  l a n d f i l l  i n  compliance w i t h  fed- 
e r a l ,  s t a t e ,  and l o c a l  r e g u l a t i o n s .  Kerosine may be a haza rdous  waste under R C U  (40  CFR 
261.21) .  EPA hazardous v a s t e  number D O O I ,  c h a r a c t e r i s t i c  of i g n i t i b i l i c y ,  f l a s h  p o i n t  below 
1GO'r'. 

SPECIAL P9OTECTION AND PROCEDURES 
RESPIRATORY P3OTECTION: Not needed i n  normal u s e .  A c a r t r i d g e - t y p e .  r e s p i r a t o r  shou ld  be used 

where m i s t i n g  is  a problem, and s e l f - c o n t a i n e d  b reach ing  a p p a r a t u s  i n  emergencies i n v o l v i n g  
high vapor c o n c e n t r a t i o n .  

VENTILATION: Local o r  mechanical v e n t i l a t i o n  s u f f i c i e n t  t o  c o n t r o l  exposure below TLV l e v e l .  
Explosion-proof where t h e r e  i s  r i s k  of  i g n i t i o n .  

PROTECTIVE EQUIPMENT: Not needed i n  normal use. Barrier creams, o i l - imperv ious  g l o v e s  and 
s l e e v e s  o r  oche r  p r o t e c t i v e  equipment,  i n c l u d i n g  eye s h i e l d ,  may be used t o  r educe  chances 
o f  c o n t a c t .  

SPECIAL PRECAUTIONS 
HANDLING ANI STORING: Avoid extremes of t e m p e r a t u r e  i n  s t o r a g e .  S t o r e  away from s o u r c e s  of 

i g n i t i o n .  Avoid contaminat ion.  Ground c o n t a i n e r s  d u r i n g  t r a n s f e r  t o  prevent  s t a t i c  e l e c -  
t r i c i t y  b u i l d - u p  frum f l o v i n g  l i q u i d .  Avoid s p l a s h i n g  d u r i n g  t r a n s f e r .  

UORKPWCE: Observe TLV limits. P r a c t i c e  good housekeeping.  
DISPOSAL: Deposi t  i n  p l a n t  v a s t e  o i l  sys t em,  i n c i n e r a t e ,  t r a n s f e r  t o  r e - r e f i n e r ,  o r  d i s p o s e  

i:! l a n d f i l l  i n  compliance v i c h  f e d e r a l ,  s t a t e ,  and l o c a l  r e g u l a t i o n s .  SEE WASTE DISPOSAL. 
PERSONAL: ? r a c t i c e  good pe r sona l  hygiene.  Do no t  c o n t i n u e  eo Year o i l - con tamina ted  c l o t h i n g  

o r  c a r r y  o i l - soaked  r a g s .  Discard o i l - soaked  l e a t h e r  goods. Avoid unnecessa ry  exposure t o  
l i q u i d ,  n i s t ,  o r  vapor .  

LABELING AND SHIPPING 
HAZARD CUSS: Combustible Liquid 
PROPEB SHIPPING N A P E :  Kerosine,  Combustible L i q u i d ,  UN 1223 
PLACARD: Combustible (vhen i n  b u l k )  LABEL: None r e q u i r e d .  
STCC NO.: 29-112-25 IDENTIFICATION NO.: UN 1223 

OTHER REGULATORY REQUIREMENTS 
Any environmental  r e l e a s e  which i n t r o d u c e s  o i l  i n t o  a n a v i g a b l e  v a t e r v a y  must be r e p o r t e d  
promptly t o  t h e  N a t i o n a l  Response C e n t e r ,  U.S. Coast  Guard, Washington, D . C .  (1-800-42G-8802) 
(FWPCA S 3 1 1 ( b ) ( 3 ) ) .  

R E V I S I O N  DATE: 11/19161 
U P L A C I N G  DATE OF: 9 / 2 4 / 7 6  OSHA-20. F o ~  
PRODUCT CODES: P 1410 

ALTERNATIVE TO OSHA-20 FORM 

5\ 



F I S H E R  S C I E N T I F I C  
C l f  EM I CA L DI V I S  I Ct4 

F A I R  LAWN N J  0 7 4 1 0  
( 2 9 1 )  7 9 6 - 7 1 0 0  

, 1 QEAGENT L l N E  

EMERGENCY CONTACTS DATE: 0 5 / 0 4 / 8 6  
G A S T O N  L .  P I L L O R I  PO NBR: N/A 
( 2 0 1 )  7 9 6 - 7 1 0 0  -' ACCT: 8 7 8 2 0 2 - 0 2  

INDEX:  1 2 - 8 6 1 2 - 1 0 1 0 6  
CAT NO: 8 4 0 4 4  

THE INFORMATION BECC!J I S  B E L I E V E D  T O  B E  ACCURATE AND REPRESENTS THE BEST 
INFORMATION CURREYTLY A V A I L A B L E  T O  US. HOWEVER, WE MAKE NO WARRANTY OF 

SUCH I t l F O R M ~ T I O N .  AND WE ASSUME NO L I A B I L I T Y  R E S U L T I N G  FROM I T S  USE. USERS 
SHOULD M A K E  THEIR OZN I H V E S T I G A T I O N S  T O  DETERMIt4E THE S U I T A B I L I T Y  OF THE 
!NFORMATION FOR T K E I R  PARTICULAR PURPOSES. 

MERCHANTABIL ITY  O R  ANY OTHER WARRANTY, EXPRESS OR I M P L I E D .  U I T H  RESPECT T O  

___--------------------------------------------------------------------------- 
SUBSTANCE I D E N T I F I C A T I O N  

5 U B  S T A tlC E : N-  B'J TYL F HOSPH A T E *  * CAS-NUMBER 1 2 6 - 7 3 - 8  

TRADE N4ME5/SYNClNYMS: TRI -N-BUTYL PHOSPHATE; TBP: T R I B U T Y L  PHOSPWATE; 
1 ' l t O S P l i C R I C  :CID, TRIDUTYL ESTER; PHOSPHORIC A C I D  T R I B U T Y L  ESTER; 8 - 1 0 4  

CHEMICAL F G r f I L Y  : 
ESTER, NON-CAQBOXYLIC 

POtECULAR FPRMULA: C 1 2 - H 2 7 - 0 4 - P  MOL W T :  2 6 6 . 3 2  

CESCLA RATI t lGS ( S C A L E  0 - 3 ) :  H E A L T t f = t  F I R E Z 1  R E A C T I V I T Y = O  PERSISTENCE=O __________-------------------------------------------------------------------- 
COMPO'HEHTS AND CONTAMINANTS 

f E ? C E t l T :  1 0 0 . 0  COMPONENT: N-BUTYL PHOSPHATE 

r3 T H E9 C O  t I  T E , f l !  N A t l  T 5 : NOH E 

EYPOSURE L I Y I T S :  
5 P l G l f l 3  O S t i A  TLJP; 
0 2 P P M  ( 2 . 5  MG/M3) ACGIH TLJA; 0 . 4  PPM ( 5  MG/M3) ACGIH STEL ( H O T I C E  OF I N T E N D  
Y p  lf,'!'itlGE 1384-1935) .------------------------------------------------------------------------------- 

PHYSICAL DATA 

PESCRIPTION:  ODORLESS. COLORLESS T O  P A L E  YELLOW L I Q U I D .  

R O I L I N G  P O I N T :  5 6 0  F ( 2 9 3  C )  M E L T I N G  P O I N T :  -112 F ( - 8 0  C )  

S P E C I F I C  GRAVITY:  0 . 9 8  VAPOR PRESSURE: 1 3 . 7  MM 2 2 0  C MMHG - 
'EVAPORATION RATE: t I O T  A V A I L A B L E  S O L U B I L I T Y  I N  WATER: I N S O L U B L E  



M*N-BUTYL PHOSPHATEv* PAGE 02 OF OS 
SgLVENT S O L U B I L I T Y :  R I S C I B L E  I N  ALCOHOL OR ETHER VAPOR DENSITY:  9 . 1  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F I R E  AND EXPLOSION DATA 

F I R E  AND EXPLOSION HAZARD: 
A S L I G H T  F I R E  HAZARD OR EXPLOSION HAZARD WHEN EXPOSED T O  HEAT OR FLAME OR BY 
REACTION W I T H ,  I N C O M P A T I B L E  SUBSTANCES. 

FLASH P O I N T :  2 9 5  F ( 1 4 6  C )  (OC)  UPPER EXPLOSION L I M I T :  NOT A V A I L A B L E  

LOWER EXPLOSION L I M I T :  t j O T  A V A I L A B L E  A U T O I G N I T I O N  TEMP.: 9 0 0  F ( 5 4 3  C )  

' F I R E F I G H T I N G  M E D I A :  
CRY CHERICAL,  CARBON D I O X I D E .  WATER SPRAY OR FOAM 
( 1 9 8 4  ERERGENCY RESFOfISE GUIDEBOOK, DOT P 5 8 0 0 . 3 ) .  

1 

FOR LARGER F I R E S ,  USE WATER SPRAY, FOG OR ALCOHOL FOAM 
(1986 EMERGENCY RESPONSE GUIDEDOOK. DOT P 5 8 0 0 . 3 ) .  

F I R E F I G H T I N G :  

U I T H  WATER FROM S I D E  U N T I L  WELL AFTER F I R E  I S  OUT (1984 EMERGENCY RESPONSE. 
SII IDEPOOK, C O T  P 5 8 0 0 . 3 ) .  

E X T I N G U I S H  USING AGENTS I N D I C A T E D ;  DO NOT USE WATER D I R E C T L Y  ON MATERIAL .  

OR FOG I N  FLOODIt45 AKOUNTS. USE WATER SPRAY T O  ABSORB CORROSIVE VAPORS. 
C 9 0 L  CCtITAIf IERS W I T H  FLOODING AMOUNTS OF WATER FROM AS FAR A D ISTANCE A S  
P O S S I B L E .  AVOID BREATHING CORROSIVE VAPORS; KEEP UPWIND (BUREAU OF EXPLOSIVES, 

r m v E  CONTAINEFS F ~ P I  FIRE A R E A  IF P O S S I B L E .  C O O L  CONTAINERS EXPOSED T O  FLARES 

I F  LARGE A;IOUNTS OF COMBUSTIBLE R A T E R I A L S  ARE INVOLVED, USE WATER SPRAY 

EPlERGEHCY HANDLING OF HAZARDOUS MATERIALS I N  SURFACE TRANSPORTATION, 1981).  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T O X I C I T Y  

3 0 0 0  E W K G  ORAL R A T  L D 5 0 ;  1 0 0  M G l K G  INTRAVENOUS R A T  LDLO; CARCINOGEN STATUS: 
It(rt4E. 

I E R I T A N T .  SE\?ERE EXPOSURE MAY AFFECT THE CEffTRAL NERVOUS SYSTEM. PERSONS W I T H  
A H ISTORY O F  CHRONIC RESPIRATORY OR S K I N  D I S E A S E  MAY B E  AT AN INCREASED R I S K .  
FROM EXPOSUEE. 

N-BUTYL PHOSPHA.TE I S  A SEVERE PULMONARY. S K I N ,  AND MUCOUS MEMBRANE 

_----------------------------------------------------------------------------- 
HEALTH EFFECTS AND F I R S T  A I D  

I H H A L  A T I  O t l :  
tCCRROSI ' !E .  1 5 0 0  MG/MS I M M E D I A T E L Y  DANGEROUS T O  L I F E  OR HEALTH. 

ACUTE EXPOSURE- EXPOSURE T O  THE L I Q U I D  MAY I R R I T A T E  EYES, S K I N ,  THROAT, 
NOSE, MUCOUS MEMBRANES, OR MAY CAUSE HEADACHE, NAUSEA, 

PROLONGED PULMONARY EDEMA, NARCOSIS, OR COMA. 
WEAKNESS. FEVER, O R  COUGHING. SEVERE EXPOSURE MAY CAUSE 

CHRONIC EXPOSURE- HAS NOT BEEN REPORTED. 

- F I R S T  A I D -  REROVE FROM EXPOSURE T O  FRESH A I R  I M M E D I A T E L Y .  I F  BREATHING HAS 
STOPPED. G I V E  A R T I F I C I A L  R E S P I R A T I O N .  M A I N T A I N  AIRWAY AND BLOOD 
PRESSURE AND A D M I N I S T E R  OXYGEN I F  A V A I L A B L E .  KEEP AFFECTED PERSON 

- 
I 
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uWN-BUTYL PHOSPHATEX* 
WARM AND A T  REST.  GET MEDICAL ATTENTION.  

I O c I q  
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S K I N  CONTACT: 
!RRITANT.  

ACUTE EXPOSURE- M,!t'f CAUSE I R R I T A T I D N .  PROLONGED CONTACT MAY CAUSE BURNS. 

CIIRONIC EXPOSURE- M,AY CAUSE D E R M A T I T I S .  

F I R S T  A I D -  REMOVE CONTAMINATED CLOTHlNG AND SHOES I M M E D I A T E L Y .  WASH AFFECTED 
AREA S I T H  SOAP O R  M I L D  DETERGENT AND LARGE APIOUNTS OF WATER U N T I L  
ti0 EVIDEt lCE OF Ct iEMICAL REMAINS (APPROXIMATELY 15-20 M I N U T E S ) .  
GET R E D I C A L  A I T E N T I O N .  

E Y E  CONTACT: 
I R R I T A N T .  

ACUTE EXPOSURE- MAY CAUSE I R R I T A T I O N .  PROLONGED CONTACT MAY CAUSE BURNS, 
TEPIPORARY E P I T H E L I A L  I N J U R Y ,  OR V I S U A L  DISTURBANCES. 

CtIRONIC EXPOSURE- MAY CAUSE C O N J U N C T I V I T I S .  

F I R S T  A I D -  WASH EYES I M M E D I A T E L Y  W I T H  LARGE AMOUNTS OF WATER, OCCASIONALLY 
, L I F T I N G  UPPER AND LOLJER L I D S ,  U N T I L  NO EVIDENCE OF CHEMICAL 

? E i I F , I N S  (APPROXIMATELY 1 5 - 2 0  M I N U T E S ) .  I N  PRESENCE OF BURNS, 
APPLY S T E R I L E  BANDAGES LOOSELY WITHOUT M E D I C A T I O N .  GET MEDICAL 
A 1 TENT I O N .  

I N G E S T I O N :  
CORROSIVE. 

ACUTE EXPOSURE- l?IaY CAUSE ABDOMINAL P A I N .  V O M I T I N G ,  OR DIARRHEA. TOXIC 
A M O U H T S  W I L L  CAUSE NARCOSIS.  

F I R S T  A I D -  I F  V I C T I M  I S  CONSCIOUS, I R M E D I A T E L Y  G I V E  2 .TO 4 GLASSES OF 
WATER, AND I t lDUCE V O M I T I N G  BY TOUCHING FINGER TO BACK OF THROAT. GET 
MEDICAL ATTENTION I M M E D I A T E L Y .  

R E A C T I V I T Y :  
S I A B L E  UNDE? NORRAL C O N D I T I O N S .  REACTS V I O L E N T L Y  W I T H  STRONG OXIDANTS. 

I N C O K P A T I B I L I T I E S :  
REACTS VIOLEt tTCY QITH STRONG OXIDANTS.  

DECOMPOSITIOH: 
C t l  COROUSTION EMITS T O X I C  O X I D E S  O F  NITROGEN AND T O X I C  O X I D E S  OF PHOSPHORUS. 

I 

-POLYRERI~AT ION: 
t l O T  KNOWN T O  OCCUR. 

...~ Y ~ Y Y Y I ~ Y Y ~ Y * ~ ~ Y M Y ~ ~ W ~ ~ Y I Y ~ W Y W Y Y Y Y * Y ~ ~ Y * * * * * * * * * * * * * * * ~ * * * * * * * X * * * * * * * * * * * * * *  

C O N D I T I O N S  TO A V O I D  

MAY BE I G t l I T E D  BY HEAT O R  FLAMES. CONTAINER MAY EXPLODE I N  HEAT OF F I R E .  
V&POR, EXPLOSION HAZARD INDOORS. A V O I D  CONTACT OR STORAGE W I T H  STRONG OXIDANTS. - - 



OCCUPATIONAL S P I L L :  
SHUT OFF I G N I T I O N  SOURCES. STOP LEAK I F  YOU CAN DO I T  WITHOUT R I S K .  FOR SMALL 
S P I L L S ,  TAKE UP WITH SAND OR OTHER ABSORBENT MATERIAL  AND PLACE I N T O  
CONTAINERS FOR LATER DISPOSAL.  FOR LARGER S P I L L S ,  D I K E  FAR AHEAD OF S P I L L  FOR 
L A l E R  D I S P O S A L .  NO SMOKING. FLAMES OR FLARES I N  HAZARD AREA. KEEP UNNECESSARY 
FEC)PLE A W A Y ;  I S O L A T E  HAZARD AREA AND DENY ENTRY. 

------------------------------------------------------------------------------ 
PROTECTIVE EQUIPMENT 

\!EN r I L A  T I O N  : 
FROVIDE LOCCIL EXHAUST V E N T I L A T I O N  OR GENERAL D I L U T I O N  V E N T I L A T I O N  T O  MEET 

P E R M I S S I B L E  EXPOSURE L I M I T S .  

RESPIRATOR: 
EXFOSURE L I ! l I T S  T O  5 0  MG/MJ- 

5 0  M G / r I j -  S U P P L I E D - A I R  RESPIRATOR. 
SELF-CONTAINED BREATHING APPARATUS. 

2 5 0  MG/M3-  G A S  MASK WITH AN ORGANIC VAPOR,CANISTER ( C H I N - S T Y L E  O R  FRONT- 
O R  BACK-MOUNTED C A N I S T E R )  W I T H  A DUST AND M I S T  F I L T E R .  

S U P P L I E D - A I R  RESPIRATOR WITH A FULL FACEPIECE.  HELMET. OR HOOD. 
SELF-CONTAINED BREATHING APPARATUS W I T H  A FULL  FACEPIECE.  

1 5 0 0  f lG/M3- TYPE ' C '  S U P P L I E D  - A I R  RESPIRATOR OPERATED I N  PRESSURE-DEMAND, 
OTtiER POSIT IVE-PRESSURE,  OR CONTINUOUS-FLOW MODE. 

ESCAPE- GAS MASK WITH AN ORGANIC VAPOR CANISTER W I T H  A H I G H  - E F F I C I E N C Y  
PARTICULATE F I L T E R .  

SELF-CONTAINED BREATHING APPARATUS. 

F I R E F I G H T I ! I G -  SELF-CONTAINED BREATHING APPARATUS W I T H  A FULL  FACE-P IECE 
OPERATED I N  PRESSURE-DEMAND OR OTHER P O S I T I V E  PRESSURE MODE. 

c L 0 1 H I HC. : 
[PlPLOYEE R!JST WEAR APPROPRIATE P R O T E C T I V E  CLOTHING AND EQUIPMENT T O  PREVENT 

REPEATED O R  PROLONGED S K I N  CONTACT WITH T H I S  SUBSTANCE. 

C L O V E S :  
E + L ~ ; E E  R U S T  N E A R  APPROPRIATE PROTECTIVE G L O V E S  T O  PREVENT C O N T A C T  WITH THIS 
:UBS IANCE. 

EYE FROTECTION: 
!.'EAR FACESHIELD ( 8  I N C H  M I N I M U M )  AND VENTED SAFETY GOGGLES. DO NOT WEAR 

- - C C t i T A C T  LEIISES LHEN WORKING W I T H  CHEMICALS. 

AUTHORIZED - A L L I E D  F I S H E R  S C I E N T I F I C  
CREATION DATE: 01/11/85 R E V I S I O N  DATE: 10/22/85 

- A D D I T I O N A L  INFURMATION- 
THE INFORMATION BELOW I S  B E L I E V E D  T O  B E  ACCURATE AND REPRESENTS THE BEST 

' r lERCI IANTABIL ITY  OR ANY OTHER WARRANTY. EXPRESS OR I M P L I E D ,  U I T H  RESPECT T O  
- INFORMATION CURRENTLY A V A I L A B L E  T O  US.  HOWEVER, WE MAKE NO WARRANTY OF 

SUCH INFORMATION, AND WE ASSUME NO L I A B I L I T Y  RESULTING FROM I T S  USE. USERS 

ii 
**N-BUTYL PHOSPHATE** PAGE 0 5  OF 0 5  

SHOULD MAKE T H E I R  OWN I N V E S T I G A T I O N S  T O  DETERMINE THE S U I T A B I L I T Y  OF THE 
!NFOEMATIOH FOR T H E I R  PARTICULAR PURPOSES. 
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4- Dues Drive P.0.  Box 46130 Cincinnati, Ohio 45246 (513)874-9261 

U 
n 

1 P 
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89.9 gm/lOO cc at 0' C 

Greater than one 
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on 
Not available 

Material Safety Data Sheet 

Has penetrating pun 
<b 

I -0DUCT IDENTIFICATIOW 
YUOrmnLII'S N A U  RIouL*d TELEPWoNl Mo. 

m w .  513-874-9261 Herbert-Verkamp-Calvert Chemical Co. - 0  1 
*DoAes8 

4600 Dues Drive Cincinnati, OR 45246 

m a l a ,  Anhydrous 7 664-4107 

Armnonia Lfquified 
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F L I Y m M u  UYITS IN AIR. s I Y  VOL. L o I I l l  

-16.0 

Data Sheet 

U r n  

25.0 

I Not applicable 

mau r m  CIO)(TII)(I moewunu 
Wear self-contained breathing apparatur and full fire fightfng protective clothing. 
Stop flow of gas. Use water to keep containers cool. Use water spray to reduce 

A n  v n c l r r  nn lent armn. 

m n i a  is stored under pressure. 
m n i a  vapor. 
C- ~~ 

v n u n  WD IN~ORYATION 

Heat can cause relief valve# to blow, releasing 
Cool tank wlth water if exposed to fire. The prerence of oil or othe 

MEALTM c(uuID DATA 

1 Water rpr89, jfog, dty chemical or foam to extinguish firer. 

lMoUSllo& If conrclous, give the perron large quantities of vater to dilute. Get 
medical attention imtdiately. Do not induce vomiting. 

MOTES TO PWV8ICIAR 
* .  

57 
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Data Sheet 

Stable at room temperature. Exothermic with rcidr. 

Thermal combustion produces oxides of nitrogen. 

c 

CONOITIONS CONTRIBUTING 10 MA11OOUS P O L I Y ~ R I U l l O N  

Will not occur. 

VI1 SPILL OR LEAK PROCEDURES 
STEPS TO 89 TAKEN IF YAlORlAl  IS R E L W C O  Om SPlLLfO 

Evacuate people if spill is significant. Wear respiratory protection and protectivc 
clothing. Shut off sourse if possible. Contain spill by diking and dilute with 
water, carefully neutralize and discharge vith an excess of water. 

NEUTRALIZING c n E u i a u  1 Diluted Acids. 

WASTE DISPOSAL VETnOO 

Allov amonia to dislpate If practical. Reclaim liquids by pumping. Classed as 
a hazardous waste under RCRA. Comply with all Local, State and Federal regulations. 

Vll l  INOUSTRIAL HYQl€N€ COHTROL MEASURES 

V z w f l U l l O N  RPWIREYENTS 

Provide sufficient ventilation to control exposure concentration below airborne 
exposure limits. Exhaust equipment should be explosion proof. 

SPIClflC PvISoNAL PROTECTIVE MulpYWl 

RESCIAA7OIIVlSP~CIPVlNOQlAIL) Use NLOSH approved cartridge respirators where concentrations 
are below 100 p . Full face mask with cartridge belov 300 ppm. Above, 300 ppm, u 
self-contained r reathing apparatus. 
Chemical safety goggles. Provide eye wash facilities in imnediate exposure area. 1 CLOVES 

58 Rubber 

om- CLoTniNa *no M C ~ V ~ W T  
Note: 
for handling thir product. 

The above perronal protective equipment i s  the minfmum reco-nded protcctio 
Additional protection may be advisable depending upon 



Data Sheet 

r 
IX  SPECIAL P R t C M m O N 8  

PRECAUTIONMI STAT- 

Do not breathe fumes or v8porr. 

Do not gee into eyes, on skin, or on clothing.  

Wear r e c m n d e d  eye and akin protection equipment. 

Train employee8 In correct handling procedurer. 

Contact lcnr rhould not be worn when working with t h i s  chemical. 

Do not mix a-nia w i t h  any other chemicah. 

Do not expose containers to extreme he8t .  

OTIICR M O L I N G  AN0 S1-E IEQUIAEYONW 

DEPARTMENT OF TRANSPORTATION INFORMATION 
PROPER SHIPPING NAME: Anhydrous -0nia 100s 
HAZARD CUSS Hon-Pl-bla Compressed Cor si 

mvuco o r  DATE 
* - - a - o c  
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FISHER SCIENTIFIC 
CHEMICAL DIVISION 
1 REAGENT LANE 
FAIR LAWN NJ 07410 
(201) 796-7100 

EMERGEIICY CONTACTS DATE 05/27/87 
GASTON L. PILLORI P O  NBR: 486864-00 
( 2 0 1 )  796-7100 ACCT: a7uzo2-02 

INDEX: 12871350130 
CAT NO: C97500 

THE INFORMATION BELOW IS BELIEVED T O  B E  ACCURATE AND REPRESENTS THE BEST 
INFORMATION CURRENTLY AVAILABLE 10 US. HOWEVER. WE MAKE NO WARRANTY OF 

SUCH INFORMATION. AN0 WE ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS 
SHOULD MAKE THEIR OWN INVESTIGATIONS T O  DETERMINE THE SUITABILITY OF THE 
INFORMATION FOR THEIR PARTICULAR PURPOSES. 

MERCHANTABILITY OR ANY OTHER WARRANTY. EXPRESS OR IMPLIED, UITH RESPECT TO 

CAS-NUMBER 1305-62-0 
SUBSTANCE: NNCALCIUM HYDROXIDE** 

TRADE NAMES/SYNONYMS: 
HYDRATED LIME; CALCIUM HYDRATE; LIME WATER; SLAKED LIME; CAUSTIC LIME; 
BIOCAB; CARBOXIDE; CALCIUM DIHYDROXJDE; KALKHYDRATE; MILK OF LIME; C-88; 
C-97; ACCOJ98O 

CHEMICAL FAMILY: 
INORGANIC BASE 
MOLECULAR FORMULA: CA-HZ-02 MOL UT: 74.10 

CERCLA RATINGS (SCALE 9-31 ;  HEALTHZI FIREZO REACTIVITY=O PERSISTENCE=O ----------------------------------------.---------------------------------~--- 
COMPONENTS AND CONTAMINANTS 

COMPONENT: CALCIUM HYDROXIDE PERCENT: 100 

OTHER CONTARINANTS: NONE 

EXPOSURE LIMITS: 
5 MG/I?3 ACCIH T W A  - .............................................................................. 

PHYSICAL DATA 

DESCRIPTION: ODORLESS, WHITE,  CRYSTALLINE POWDER WXTH A SLIGHTLY BITTER 
TASTE. BOILING POINT: NOT APPLICABLE 

--MELTING POINT: 1076 F ( 5 8 0  C) -H20 SPECIFIC GRAVITY: 2.2 .. 
PH: 12.9 SATURATED SOLN SOLUBILITY IN WATER: 0 . 1 8 5 X  

i 
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wwCALCIUM HYDROXIDE** PAGE 02 OF 05  
SOLVENT S O L U B I L I T Y :  ARMONIA SALTS,  ALCOHOL, L GYLCEROL 

F I R E  AND EXPLOSION HAZARD: 
N E G L I G I B L E  F I R E  HAZARD WHEN EXPOSED TO HEAT OR FLAHE. 

FLASH POXNT: NOH-FLAMMABLE 

F I R E F I G H T I N G  M E D I A :  
DRY CHEMICAL, CARBON D I O X I D E ,  WATER SPRAY OR FOAM 
(1984 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5 8 0 0 . 3 1 .  

FOR LARGER F IRES,  USE WATER SPRAY, FOG OR ALCOHOL FOAM 
( 1 9 8 4  EMERGENCY RESPONSE GUIDEBOOK, DOT P 5 8 0 0 . 5 ) .  

F I R E F I G H T I N G :  
MOVE CONTAINERS FROM F I R E  AREA I F  POSSIBLE.  COOL CONTAINERS EXPOSED T O  FLAMES 
WITH WATER FROM S I D E  U N T I L  U E L L  AFTER F I R E  IS OUT ( 1 9 8 4  EPlERGEHCY RESPONSE 
GUIDEBOOK, DOT P 5 8 0 0 . 3 ) -  

EXTINGUISH U S I N G  AGENT I N D I C A T E D ;  DO NOT USE WATER D I R E C T L Y  ON MATERIAL .  
I F  LARGE AMOUNTS OF COMBUSTIBLE MATERIALS ARE INVOLVED,  USE WATER SPRAY 
OR FOG I N  FLOODING AMOUNTS. A V O I D  BREATHING CORROSIVE DUSTS AND FUMES FROM 
BURNING MATERIAL.  KEEP UPWIND (BUREAU OF EXPLOSIVES,  EMERGENCY HANDLING OF 
HAZARDOUS MATERIALS I N  SURFACE TRAWSPORTATION. 1 9 8 1 ) .  

7 3 4 0  MG/KG ORAL-RAT LD50; MUTAGENIC DATA (RTECS) ;  CARCINOGEN STATUS: NONE. 
CALCIUM HYDROXIDE I S  A SEVEKE EYE, MUCOUS MEMBRANE AND S K I N  I R R I T A N T .  

INHALATION:  
CORROSIVE. 

ACUTE EXPOSURE- I N H A L A T I O N  OF L O W  CONCENTRATIONS MAY CAUSE SORE THROAT, 
COUGHING, CHOKING, DYPSNEA, AND V A R I A B L E  SYMPTOMS OF HEAD- 
ACHE. D I Z Z I N E S S ,  AND WEAKNESS. I N T E N S E  EXPOSURES MAY RESULT 
I N  T IGHTNESS I N  THE CHEST AND DELAYED PULMONARY EDEMA. THE 
S O L U B I L I T Y  OF THE SUBSTANCE ALLOWS FURTHER PENETRATION THAT 
MAY CONTINUE FOR SEVERAL DAYS. 

CHRONIC EXPOSURE- BRONCHIAL I R R I T A T I O N  W I T H  CHRONIC COUGH AND FREQUENT AT- - TACKS OF BRONCHIAL PNEUMONIA ARE COMMON. SEE ANIMAL ' 

MUTAGENIC REFERENCES I N  T O X I C I T Y  SECTION.  

F I R S T  A I D -  REMOVE FROM EXPOSURE AREA T O  FRESH A I R  I M M E D I A T E L Y .  I F  BREATHING 
HAS STOPPED, PERFORM A R T I F I C I A L  RESPIRATION.  KEEP PERSON WARM AND A T  REST. 
GET MEDICAL ATTENTION IMMEDIATELY.  

- S K I N  CDNTACT: 
'CORRO S I V E. 

ACUTE EXPOSURE- THE SUBSTANCE PENETRATES THE SKIN SLOWLY, PRODUCING SOFT, 

I I  
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*NCALCIU?l  HYDROXIDE^* PAGE as OF os 
NECROTIC, DEEPLY PENETRATING AREAS ON CONTACT. THE S O L U B I L -  
ITY ALLOWS FURTHER PENETRATION THAT MAY CONTINUE FOR SEVERAL 
DAYS.  THE EXTENT OF DAMAGE DEPENDS ON DURATION OF CONTACT. 

CHRONIC EXPOSURE- A CHRONIC D E R M A T I T I S  MAY FOLLOW REPEATED CONTACT. SEE 
ANIMAL MUTAGENIC REFERENCE rti TOXICITY SECTION. 

F I R S T  A I D -  REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY.  WASH AFFECTED 
AREA WITH SOAP OR M I L D  DETERGENT AND LARGE APIOUNTS OF WATER U N T I L  NO 
EVIDENCE OF CHEMICAL REMAINS ( A T  LEAST 15-20 MINUTES) .  I N  CASE OF CHEMICAL 

T O O  T I G H T L Y .  GET MEDICAL ATTENTION IMMEDIATELY.  
BURNS, COVER AREA WITH S T E R I L E ,  DRY DRESSING. BANDAGE SECURELY, BUT NOT 

EYE CONTACT: 
CORROSIVE. 

ACUTE EXPOSURE- OIRECT CONTACT W I T H  THE S O L I D  OR AQUEOUS SOLUTIONS MAY CAUSE 
CONJUNCTIVAL EDEMA AND CORNEAL DESTRUCTION. BLINDNESS RAY OCCUR. I T  

BECAUSE I T  PENETRATES CORNEAL E P I T H E L I U M  SO SLOWLY. I T  TENDS T O  REACT 
W I T H  THE MOISTURE AND PROTEIN FOUND THERE AND FORR CLUMPS OF MOIST 

DEEP I N  THE CONJUNCTIVA AND A C T  AS RESERVOIRS FOR THE L I B E R A T I O N  OF CAL- 
C I U M  HYDROXIDE OVER LONG PERIODS OF T I N E .  

USUALLY PRODUCES ONLY S U P E R F I C I A L  O P A C I T I E S  OF THE CORNEA, APPARENTLY 

COMPOUND, umcn IS V E R Y  DIFFICULT T O  REMOVE. SUCH CLUMPS TEND TO LODGE 

CHRONIC EXPOSURE- PROLONGED CONTACT MAY CAUSE C O N J U N C T I V I T I S .  

F I R S T  A I D -  WASH EYES IMMEDIATELY W I T H  LARGE AMOUNTS OF WATER, OCCASIONALLY 
L I F T I N G  THE UPPER AND LOWER LIDS, U N T I L  NO EVIDENCE OF CHEHICAL REMAINS 
(APPROXIMATELY 1 5 - 2 0  M I N U T E S I .  A HEAR NEUTRAL SOLUTION OF 0 . 0 1  T O  0 .05  
MOLAR SODIUM EDTA 15 HELPFUL AS AN I R R I G A N T  T O  LOOSEN MASSES FROM 

EYE, VOLURE 11). A D M I N I S T R A T I O N  OF DRUGS T O  THE EYES SHOULD B E  PERFORMED 
BY Q U A L I F I E D  MEDICAL PERSONNEL. GET MEDICAL ATTENTION IMMEDIATELY.  

TISSUES. GET r t E o I c A L  ATTENTION IMREDIATELY. ( G R A N T ,  TOXICOLOGY OF THE 

INGESTION:  
CORROSIVE. 

ACUTE EXPOSURE- INGESTION I S  FOLLOWED BY SEVERE P A I N ,  VONIT INGI  DIARRHEA, 
AND COLLAPSE. THE VOMITUS MAY CONTAIN BLOOD AND DESQUAMATED 
MUCOSAL L I N I N G .  IF DEATH DOES HOT OCCUR I N  THE F I R S T  24 
HOURS,’,.THE P A T I E N T  WAY IMPROVE FOR 2-9 DAYS AND THEN HAVE A 

AND R A P I D  HYPOTENSION I N D I C A T I N G  DELAYED G A S T R I C  OR 
ESOPHAGEAL PERFORATION. 

SUDDEN?ONSET OF SEVERE ABDOMINAL P A I N ,  ABDOMINAL R I G I D I T Y ,  

Y 

F I R S T  A I D -  I F  V I C T I M  I S  CONSCIOUS, G I V E  LARGE Q U A N T I T I E S  OF WATER I M M E D I A T E L Y  
T O  D I L U T E  THE A L K A L I .  00 NOT INDUCE VOMITING.  GET MEDICAL ATTENTION 
IMMEDIATELY.  - .............................................................................. 

R €ACT I V  I TY 

R E A C T I V I T Y  : 
STABLE UNDER NORMAL TEMPERATURES AND PRESSURES. 

WHEN EXPOSED T O  THE A I R ,  I T  W I L L  ABSORB CARBON D I O X I D E  AND FORM C A L C I U M  
-CAR 0 ON A T E. - 

, 



# * C A L C I U M  HYDROXIDE## 
I N C O M P A T I B I L I T I E S :  
CALCIUM HYDROXIDE: 
M A L E I C  ANHYDRIDE: EXPLOSIVE DECOMPOSITION OF M A L E 1  
N ITROPARAFFINS:  FORMATION OF AN E X P L O S I V E  SALT.  
NITROMETHANE: FORMATION OF AN EXPLOSIVE SALT.  
NITROETHANE: FORRATION OF AN E X P L O S I V E  SALT.  
NITROPROPANE: FORHATION OF AN EXPLOSIVE SALT.  
PHOSPHORUS: WHEN B O I L E D  WITH A L K A L I N E  HYDROXIDES Y 

WHICH RAY I G N I T E  SPONTANEOUSLY I N  A I R .  

C ANH 

I ELDS 

YDRIDE 

MIXED 

,. 

P 

PACE 0 

HOSPHI  

4 OF 

NE5 

os 

DECOMPOSITION: 
WHEN HEATED A T  TEMPERATURES ABOVE 580 C, THE SUBSTANCE LOSES WATER TO FORM 
CALCIUM O X I D E  OR L I R E .  

POLYMERIZATION:  
HAZARDOUS POLYMERIZATION HAS NOT BEEN REPORTED T O  OCCUR UNDER NORMAL 
TEMPERATURES AND PRESSURES. 

AVOID H E A T I N G  TO THE MELTING P O I N T ,  WHERE DECOMPOSITION OCCURS. 

CONTACT W I T H  OR STORAGE WITH I N C O M P A T I B L E  M A T E R I A L S  L I S T E D  ABOVE AND EXCESSIVE 
HEAT. 

OCCUPATIONAL S P I L L :  
PROVIDE V E N T I L A T I O N  AND RESPIRATORY PROTECTION. KEEP UNAUTHORIZED PERCONNEL 
AWAY. KEEP OUT OF SEWERS AND WATER SOURCES. CAREFULLY SWEEP UP S P I L L A G E  AND 
PLACE I N  A S U I T A B L E  CONTAINER ( P L A S T I C )  FOR LATER DISPOSAL.  

V E N T I L A T I O N :  
PROVIDE LOCAL EXHAUST V E H T I L A T I O N  AND/OR GENERAL D I L U T I O N  V E N T I L A T I O N  T O  MEET 
PUBLISHED EXPOSURE L I M I T S .  

RESPIRATOR : 
5 0 0 0  MG/M3- S U P P L I E D - A I R  RESPIRATOR W I T H  A FULL  FACEPIECE,  HELMET, OR HOOD. 

SELF-CONTAINED BREATHING APPARATUS WITH A F U L L  FACEPIECE.  

F I R E F I G H T I H G -  SELF-CONTAINED BREATHING APPARATUS WITH A F U L L  FACEPIECE OPERAT- 
ED I N  PRESSURE-DEMAND OR OTHER POSIT IVE-PRESSURE MODE. . - 

CLOTHING: 
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE ( I M P E R V I O U S )  CLOTHING AND EQUIPMENT 
T O  PREVENT REPEATED OR PROLONGED S K I N  CONTACT W I T H  T H I S  SUBSTANCE. 

GLOVES : 
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT W I T H  T H I S  
SUBSTANCE. - - 

L3 
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wwcALCIUN HYDROXIDE** PAGE OS OF 05 
EYE PROTECTION: 

FACESHIELD T O  PREVENT CONTACT WITH THIS SUBSTANCE. 
- EMPLOYEE MUST WEAR SPLASH-PROOF OR DUST-REf ISTANl  SAFETY GOGGLES A N D  A 

WHERE THERE IS ANY P O S S I B I L I T Y  THAT AM ERPLOYEE'S EYES MAY BE EXPOSED TO 
THIS SUBSTANCE, THE EMPLOYER SHALL P R O V I D E  AN EYE-WASH FOUHlAIN WITHIN THE 
IKMEDIATE WORK AREA FOR EMERGENCY USE. 

AUTHORIZED - FISHER S C I E N T I F I C  GROUP, INC. 
CREATION DATE: 05/02/85 REVIS ION DATE: 06/1818S 

THE INFORMAT 
I N  FORMA 1 I ON 
MERCHANTABIL 
SUCH INFORNA 
SHOULD MAKE 
I N  FORMAT I ON 

'ION BELOW I S  
CURRENTLY A V A  
I T Y  OR ANY 0 1  

, l I O N ,  AND WE 
THEIR OWN I N V  
FOR THEIR P A R  

-ADOI f IONAL 
BELIEVED T O  B 
I L A E L E  T O  US. 

ASSUME NO L I A  
ESTIGATIONS T 
TICULAR PURPO 

HER WARRANTY 

INFORNATION- 
E ACCURATE AND REPRESENTS THE BEST 

HOWEVER, WE MAKE NO WARRANTY OF 
EXPRESS OR IMPLIED,  WITH RESPECT TO 

B I L I T Y  RESULTING FROfl ITS USE. USERS 
0 DETERRINE THE S U I T A B I L I T Y  OF THE 
SES. 
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