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I. 

11. 

INTRODUCTION 

This document provides a work plan describing the removal action which 
will be taken to address the uranium contaminated water found in Boring 
1324 located near the southeast corner of Plant 9 at the Feed Materials 
Production Center (FMPC). This removal action is a component of  Operable 
Unit iy3. The work plan was prepared to satisfy the commitment to expand 
Removal Action No. 1 as stated in the Consent Agreement Under CERClA 
Section 120 ana 106(a) (hereafter called the "Consent Agreement") and is 
consistent with the requirements of 29 CFR 1910.120. A removal site 
evaluation has been generated and approved by the DOE which meets the 
requirements of the National Contingency Plan (NCP) Section 300.410 
criteria for a time critical removal action. The scope of work herein 
delineates the plan which will be used to locate the source of water, the 
installation o f  a recovery well system and pumping of the extracted water 
to existing treatment facilities. 

BACKGROUND - - 
1.0 Summarv o f  the Potential Threat 

The Production and Additional Suspect Areas Work Plan of the Feed 
Materials Production Center (FMPC) Remedial Investigation and 
Feasi bi 1 i ty Study (RI/FS) i ncl udes a comprehensive pi an to sample 
and characterize the soil, and the extent of 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 o f  the 
RI/FS involves "focused" borings to explore suspect areas of 
contamination under the individual plants. 

' 

As part of the Production and Additional Suspect Areas Work Plan, 
several borings were installed in and around Plant 9 (see Figure 1). 
A water sample taken from focused Boring 1324 on January 17,  1990, 
was found to contain a total uranium concentration of 696,000 
micrograms per 1 iter (ug/l). While taking a second water sample from 
Boring 1324 on February 8, 1990, it was observed that the water 
level in the well recovered within 4 minutes. This supports the 
concept that a pool of water exists under the secondary containment 
enclosure located just west of Boring 1324 (see Figures 1 & 2 ) .  

2.0 Related Actions 

A time critical removal action was approved by the U. S. Department 
o f  Energy (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 
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a more penanent pumping system was placed in operation on November 
6,  1989. 

3.0 Roles o f  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 of the Consent Agreement and Technical 
Information Exchanges (TIE). 

8. USEPA and OEPA shall review, comment on the work plan, 
follow 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 also instal;l a recovery well near Boring 1324. - 

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

4.0 Prooosed Removal Action 

Install a recovery well near Boring 1324 to remove perched water 
and pump the water to existing FMPC 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 wi 11 be undertaken to provide planning, design, and management 
for the removal action. 

1.0 

2.0  

Project Planninq 

Included in this activity will be the preparation of detailed task 
1 istings and del ineation o f  responsibilities to support the schedule 
given in Attachment 1. Also, a training schedule will 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. 

Pumoina System Oesiqn 

A detailed design for a submersible pumping system with a liquid 
level control that is capable of removing water from a four-inch 
casing will be prepared. The pumping system will include provisions 
for the monitoring/metering of pump discharge, automatic start/stop 
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I V .  

control, manual override of automatic control, and a sampling port 
on the discharge 1 ine. 

3.0 Manaaement of Project 

WMCO personnel will manage the project using FMPC-2201 Topical 
Manual, Project Management Procedures. 

FIELD REMOVAL ACTIONS 

Actions will be taken to investigate the source of percned water in Boring 
1324, install a recovery well adjacent to Boring 1324 and install a 
pumping system to remove and transfer the water to existing facilities for 
treatment before discharge to the Great Miami River. 

1.0 Perched Water Source Oetecti on 

The objective of t h i s  ackivity-is to determine the source of perched 
water found in Boring 1324. Possible sources include leakage or 
overflow from the sump located in the secondary containment 
enclosure at the south corner of Plant 9 or leakage from two gravity 
lines which discharge to the sump (see Figure 2). This will include 
actions such as hydrostatic testing, dye testing and visual 
observations. 

2 . 0  Install Recovery Well 

The objective of this activity i s  to provide a recovery well for 
removing the uranium contaminated water. Eoring 1324 cannot be 
pumped because it only has a two-inch well casing designed for 
obtaining water samples and checking water levels. The recovery 
well will be installed adjacent to Boring 1324 (see Figure 1) 
consistent with the procedures of the RI/FS Work Plan. The well 
will penetrate the same perched water zone as Boring 1324. 

3 . 0  Install Pumoinq System 

The objective of this activity is to install a pumping system in the 
new recovery wel 1. 

4.0 Pumo Contaminated Water 

The objective of this activity is to pump the contaminated water. 
This effort will be undertaken to control the potential for vertical 
migration o f  the contamination by reducing the hydrostatic head of 
the perched water. The uranium contaminated water will be pumped 
from the new recovery well into the adjacent sump (see figure 1). 
Prior to start of pumping, the integrity of the sump wil? be 
addressed. Existing facilities will transfer the water from.the 
sump to FMPC wastewater treatment systems for processing. 

3 



V .  SAMPLINC AND ANALYSIS PLAN 

Soil and water samples will be obtained during the boring of the recovery 
well by AS1 for the parameters outlined in the Production and Additional 
Suspect Areas Work Plan of the FMPC RI/FS. Water samples from the pumping 
operation will be obtained by WMCO personnel according to FMPC Standard 
Operating Procedure (SOP) and sent to the FMPC Laboratory for analysis of 
total uranium, total thorium, nitrates and pH. The analytical procedures 
will be in accordance with the Analytical Laboratories Qual i ty Assurance 
Plan L.C.N.-QAP, October 1987. Samples from the pumping operations will 
be obtained weekly for the first three months and monthly thereafter. 

Split samples of the pumped water will be obtained by the WMCO 
Environmental Monitoring group. Samples will be taken monthly during the 
first quarter of the pumping operation and- quarterly thereafter. The 
sampling will be performed =cording to the procedures and protocol 
specified i n  the RI/FS Work Plan. The split samples will be sent to a 
certified independent laboratory for correlation of  the analysis performed 
by the FMPC laboratory. The results from the certified lab will become 
part of the Administrative Record File. The WMCO laboratory data will be 
used for process control information only. 

VI. HEALTH 8 SAFETY PLAN 

The work to be performed will be consistent with the Health and Safety 
Plan prepared for this removal action. A copy o f  this plan is provided 
as Attachment 2 of this Work Plan. The plan identifies, evaluates, and 
controls all safety and health hazards. In addition, it provides for 
emergency response for hazardous operations. The plan is consistent with 
29 CFR 1910.120. 

Additional safety documentation will be prepared as necessary according 
to FMPC-2116 Topical Manual "Implementing FMPC Policies and Procedures for 
System Safety Analysis." FMPC-2116 has been prepared to implement DOE 
Order 5481.1B - Safety Analysis and Review System and 00E/OR-901 - 
Guidance for Preparation of Safety Analysis Reports. 

V I I .  QUALITY ASSURANCE PLAN 

The overall qual i ty assurance program at the FMPC i s  described in the site 
Quality Assurance Plan, FMPC 2139. The Quality Assurance Plan is based 
on the criteria specified in ASME NQA-1, Federal €PA Guideline QAMS-OOS/SO 
and DOE Orders 5700.6 and 5400.1. Specific quality assurance requirements 
will be incorporated into written and approved procedures and during 
personnel training. The Quality Assurance Oepartment wi 1 1  conduct 
periodic surveillances to verify compliance. 
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V I  I I. 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 with a Memo to File. There is a requirement 
to prepare a final report and Community Relations Plan of the action 
taken and to document the removal action in the FMPC Administrative 
Record File. 

3 .  A water sample from Boring 1324 is presently being analyzed for  
organics and other chemical constituents on the Hazardous Substance 
List (HSL). The presence of significant levels of HSLs has not been 
addressed in this work plan and may therefore impact the system 
design and attached schedule. - - - - 

5 



e 
1301 
(woll) 

l i  

! :I 
e 

1320 
(dry) 

P R O P O S E D .  
/ R E C O V E R Y  

W E L L  

0 FEET 100 

FIGURE 1 



PLANT 9 

Figure 2 



.. 3 ' 

V 

1 

n v) 

x 
Q 
U 
M c 

0 ;r' 

3 
3 

W 



ATTACHMENT 2 

HEALTH AND SAFETY PLAN FOR THE PLANT 9 

CONTAMINATED PERCHED WATER REMOVAL ACTION 

FEED MATERIALS PRODUCTION CENTER 

May 1990 

APPROVED by: 



t 

3 54 

TABLE OF CONTENTS 

1.0 Tasks To Be Performed ...................................... 
2.0 Site History ............................................... 
. ............................ 3 0 Task Specific Hazard Assessment 

3.1 Physical Hazards 3.2 Radiation Hazards .................................... 
3.3 Chemical Hazards ..................................... 

..................................... 

4.0 Monitoring ................................................. 
4.1 Goals ................................................ 
4.2 Monitoring Equipment and Frequency o f  Monitoring ..... 
4.3 Action Levels ........................................ 

5.0 Personal Protective Equipment .............................. 
5.1 Contaminant Source Detection ......................... 
5.2 Installation o f  Pumping System ....................... 
5.3 Operation of the Pumping System ...................... 

6.0 Site Control ............................................... 
6.1 Access ............................................... 
6.2 Bioassay Samples ..................................... 
6.3 Medical Monitoring ................................... 6.4 Training Requirements ................................. 
6.5 Safety Meetings ...................................... 

7.0 Exposure Symptoms .......................................... 

1 

2 

2 
2 
2 
3 

3 
3 
3 
4 

4 
5 
6 
7 

8 
8 
8 
9 
9 
9 

10 
8.0 Site Entry Procedures ...................................... 10 

9.0 Decontamination ............................................ 11 

10.0 Wastes ..................................................... 1 1  

11.0 Contingency Plans .......................................... 1 1  
11.1 Incidents or Injuries Involving Possible Intake of 

Radiological or Chemical Substances by Employees ..... 1 1  
11.2 Pre-Emergency Planning ............................... 12 

11.5 Emergency Equipment .................................. 12 
11.6 Emergency Notification ............................... 12 

11.8 Additional Information ............................... 13 

11.3 Lines o f  Authority ................................... 12 
11.4 Evacuation ........................................... 12 

11.7 Fire. Explosion. or Medical Emergency ................ 12 

12.0 Confined Space Entry ........................................ 13 

13 . 0 Approval and Camp1 i ance Statement .......................... 14 



1 .O TASKS TO BE PERFORMED 
The work to be performed involves determining the source of the perched 
water found in Boring 1324, providing a pumping system for removing the 
uranium contaminated perched water from the boring, and the actual 
operation of the pumping system. 

The work to be performed will be at a well boring which will be provided 
by Advanced Sciences Incorporated/International Technology (ASI/IT) . A 
seoarate Health and Safetv Plan has been developed by ASI/IT for the 

(ASI/IT, "Site Specific 
1312, 1315, 1319; 1322, 

actual drilling and compietion of the well 
Hazard Assessment for Plant 9 - Boring 1311, 
January 2, 1990"). 

The contaminant source detection will: 

- no Disturb Surface Soil yes 
no - no Disturb Subsurface Soil - 

no Use Heavy Equipment no 
ycs Enter Confined Space yes 

no yes Disturb Containerized Matter - 
The installation of the pumping system will: 

yes Disturb Surface Soil no 
ycs Disturb Subsurface Soi 1 no 

no - no Use Heavy Equipment - 
- no Enter Confined Space yes 
- no Disturb Containerized Matter yes 

Sample Surface Water 
Sample Lagoons 
Use Boat 
Involve Radioactivity 
Involve Trenches 

Sample Surface Water 
Sample Lagoons 
Use Boat 
Involve Radioactivity 
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 9 which is located within the FMPC 
property lines area. At. present, the Plant 9 is routinely occupied. 
The production facility is not actively refining uranium at this time. 
Soils and groundwater near Plant 9 have the potential to be contaminated 
with uranium, its daughter products and thorium as a result of 
contaminant migration. 

Plant 9 has been used for the purification o f  thorium metal 
(approximately 1955), production of thorium derbies and ingots 
(1955-1957), mol ten salt cleaning of uranium derbies (1965-1986), and 
decladding of uranium fuel cores. In addition to uranium, uranium 
compounds, thorium, and thorium compounds, chemicals that were possibly 
used, or believed to be present, in or around Plant 9 include asbestos 
(pipe and tank insulation and transite), hydrofluoric acid, nitric acid, 
1 i thium carbonate, magnesium oxide, potassium carbonate, potassium 
hydroxide, and sodium hydroxide. Other materials that are, or have been 
present, in and around Plant 9 include cleaners, cutting oils, 
lubricants, solvents, glues, paints, etc. These later materials are, or 
were, present in small quantities and should prove little potential 
hazard to the personnel involved in the work. 

3.0 TASK SPECIFIC HAZARD ASSESSMENT 

A walk-through survey of the tank area (see Figure 1) in Plant 9 
indicated the potential hazards identified below. Prior to the 
initiation of the activities, a reassessment of the conditions will be 
conducted to ensure that conditions have not changed through the 
issuance of work permits. All newly identified hazards will be 
addressed with the Industrial, Radiological , Safety and Training (IRS&T) 
representative(s) to determine the degree of hazard and if any changes 
to the safety plan are needed. 

3.1 Phvsical Hazards 

0 Noise 
0 Overhead Hazards 
0 Underground Utilities 

3.2 Radi ati on Hazards 

The potential radiation hazard are from uranium (depleted to 2% enriched 
in U-235)  and short lived decay products. Thorium content in affected 
areas is expected to be very low relative to uranium content. 
Therefore, the hazard potential .from thorium is minimal. 

Page 2 



, 
, 

4 

3 . 3  

4.0 

4.1 

4.2 

Chemical Hazards 

Primary 
Contaminant Hazard 

Nitrogen PiYxide(l 
Asbestos 
Hydrofluoric Acid 

3 d  

- ,,nit Action Level 

) Inhalation 1 ppm (Note 3) 0.5 ppm 
Inhal at ion 0.2 f/cc (Note 4) 0.1 f/cc 
Contact Skin/Eyes 3 ppm (Note 4) 

6 ppm (Note 3) 
Nitric Acid Contact SkinlEyes 2 ppm (Note 4) 

4 ppm Note 3 )  
Sodium Hydroxide Contact Skin/Eyes 2 mg/M (ceiling) 
Urani um Inhalation/Ingestion Note 5 

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

NO2 may be produced if residual nitric acid is present in lines 
sump. 

( * )  No asbestos hazard present unless insulated lines or transite 
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 of 2 x 10' 

uCi/mllyhich is based 
uCi/ml 

de 

or 

is 

on 

MONITORING 

Goal s 

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

Monitorina EauiDment and Freauencv o f  Monitorinq 

4.2.1 Airborne Radioactivity 

During the contaminant source detection and installation o f  the pumping 
system tasks, air samples will be taken in the general area of the work 
inside Plant 9 daily while work is in progress. Local or breathing zone 
samples will be taken in the vicinity of possible leaks o f  fluid systems 
as they are air-pressurized for hydrostatic testing. 

4.2.2 Radioactive Surface Contamination 

During the contaminant source detection and installation of the pumping 
system tasks, weekly surveys for removable radioactive surface 
contamination will be performed in Plant 9 and the south sump area near . 
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& L,,e boring., Contamination surveys will be performed on potentially 
contaminated fluid systems, as they are opened, to ensure that adequate 
protective clothing is being worn and to verify radiological postings. 

4.2.3 Radi at i on Surveys 

Area radiation surveys will be taken monthly in Plant 9. 

4.2.4 Chemical Hazard 

Direct reading monitoring devices will be used to determine the 
concentration of NO2 and/or other gases and vapors at the time o f  
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 Thermol umi nescent Dosimetry (TLD) 

TLDs will be worn by all workers. 

4.3 Action Levels 

Measurement 

Removable contamination 
on open surfaces 

Airborne radioactivity 
(long 1 ived) 

HNU Meter 
(Breathing Zone) 

Nitrogen Dioxide 
(Breathing Zone) 

Level 

20,000 dpm/ld cm2 
(average) 

5 x 10-12 uCi/ml 

Detection to 
10 ppm (Note 2) 

10-25 ppm 

>25 ppm 

0.5 ppm 

Act i on 

Note 1 

Note 1 

Note 1 

Suppl ied Air 
Respirator (SAR) 

Withdraw 

Withdraw 

- Notes 
1 

2 1 ppm above background. 

Full-face air purifying respirators with combination HEPA filter and 
organic vapor, acid gas, fume 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. 

Page 4 
\(e 



5.1 Contaminant Source Detection 

ITEM 
Air purifying respirator 

Cartridges: HEPA Combination 
Radi ol ogi cal/OV/AG 

Hard Hat 

Hearing Protection 

Inner G1 oves 

Rubber/Latex Boots 

Leather-Pal m G1 oves 

Rubber/Ni tri 1 e Gl 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 APPLICABILITY 
No (Yes) Required if action 

levels are exceeded 
or as specified by 
IRS&T representative 

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

No 

No 

No 

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

Yes 

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

No 

No 

Yes 

No 

No 

Yes Minimum Requirement 

Yes During hydrostatic 
testing, as needed to 
prevent contact with 
spl ash or parti cul ates 
(e.g., cleaning/grind- 
ing on chemically 
contaminated drain 

. 1 i nes) 

Yes Minimum Requirement 

No 

No 
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5.2 Instal la t ion of Pumoinq System 

ITEM 
Air p u r i  fyi ng respi rator 

Cartridges: HEPA Combination 
Radionucl i de/organi c vapor/ 
acid gas 

Hard Hat 

Hearing Protection 

Inner G 1  oves 

Rubber/Latex Boots 

Leather-Palm Gloves 

Rubber/Ni t r i  1 e G 1  oves 

Plain Tyvek 

PE Tyvek 

Process Coveralls 

PVC Gloves 

SAR 

Safety Gl asses 

Safety Goggl es/Face Shield 

Safety Shoes 

Saranex Tyve k 

Shoe Covers 

- NEED JUST1 F ICATION 
No (Yes) Required i f  action 

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

No (Yes) Required i f  action 
levels are exceeded 
or  as specified by the 
I RS&T rep resent a t  i ve . 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

N 0. 

No 

Yes 

No 

No 

Yes 

Yes 

Yes 

No 

No 

As needed for overhead 
work 

During concrete 
breaki ng/cutting 

As needed t o  prevent 
contact w i t h  1 iqu ids  
(e.g., sumps, drains,  
Pump i ng 1 

As needed t o  prevent 
contact w i t h  l iquids 
(e.g., sumps, drains,  
PumPi ng) 

Minimum Requirement 

During pump tes t ing and 
as needed 

Minimum Requirement 
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5 . 3  ODeration of the PumDinq System 

ITEM 
Air purifying respirator 

Cartridges: HEPA Combination 
Radi onucl i de/organ i c vapor/ 
acid gas 

Hard Hat 

Hearing Protection 

Inner Gloves 

Rubber/Latex Boots 

Leather-Palm Gloves 

Rubber/Ni t r i  1 e G 1  oves 

Plain Tyvek 

PE Tyvek 

Process Coverall s 

PVC Gloves 

SAR 

Safety G1 asses 

Safety Goggles/Face Shield 

Safety Shoes 

Saranex Tyvek 

Shoe Covers 

NEEo 
No (Yes) 

No (Yes) 

Yes 

No 

No 

Yes 

Yes 

Yes 

No 

No 

Yes 

No 

No 

Yes 

Yes 

Yes 

No 

No 

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

Required i f  action 
levels are exceeded 
or as specified by the 
I RS&T represent a t  i ve . 
As needed fo r  overhead 
work 

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

As needed to  prevent 
contact w i t h  l i q u i d s  
(e.g. ,  sumps, dra ins ,  
Pump i ng 1 

Minimum Requirement 

During i n i t i a l  tes t ing 
and as needed 

Minimum Requirement 
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4 . . 

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 
Radiological Safety to trained and certified employees, as regulated by 
29 CFR 1910.120, who are required to enter in order to perform their job 
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 
1 imited to one area and control led by the supervisor in charge. 

If necessary, Radiological Safety 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 Radioloqical Fostinqs 

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

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

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

Airborne Radioactivity Area > 2 x uCi/ml 

Respirator Area > 5 x 10-12 uCi/ml 

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

6.2 Bioassav Samples 

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 and require additional sampling. 
Personnel are also 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 baselSne medical examination 
0 Annual medical exami nat i on 
0 
0 

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. 

Medical examinations may be required after exposures 
WMCO respirator cl earance for respirator users 

6.4 Traini na Reauirement s 

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 supervisbry training (for supervisors) 
0 24-hour supervised field experience 

6.5 Safety Meetinas 

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 following applicable subjects: 

[I work operations 
[I personnel protective equipment 
[J all monitoring data 
[ J hazard communi cations 
[I monitoring tests and results 
[J decontamination 
[ J task organization 
[J physical stress 
[ ] emergency procedures 
[I communications 
[J general safety 
[I housekeeping. 

The meeting will cover 
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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. 
Since biological effects from radiation exposures are cumulative, 
exposures are to be kept as low as achievable. No treatment is 
anticipated for the predicted contaminants and concentrations. See 
Section 11 for contingency plans. 

Exposure symptoms for inhalation of nitrogen dioxide (NO2) and for 
skin/eye contact with hydrofluoric acid, nitric acid, and sodium 
hydroxide are described on the attached data sheets. 

8.0 SITE ENTRY PROCEDURES 

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

0 Identify exclusion zone, contamination reduction zone, and break 

0 Perform daily safety meeting to familiarize team with site 

0 Discuss alternate communications signals (if applicable). 

area. 

specific hazards. 

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 
required: 

[I Radiation Work Permit 
[I Penetration Permit 

[I Work Permit 
. [I Chemical/Hazardous Material 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 
of the supervisor in charge. 

Page 10 



, 

9 .O DECONTAMINATION 

Equ_ipment 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 of the nearest water for decontamination and eye 
washing shall be identified and its operability verified prior to start 
of work. 

.. 
j. 

10.0 W E S  

Wastes include, but are not 1 imited to: 

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

AlJ. 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, potenti a1 ly 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/supervisors and Sol id Waste Compl iance. 

1 1  .O CONTINGENCY PLANS 

11.1 Incidents or In.iuries Involvina Possible Intake of Radioloqical or 
Chemical Substances b y  Emplovees 

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

See HF Exposure statement in 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-Emersencv Planninq 

During the training and pre-work safety meetings, all employees involved 
in this task shall be trained and reminded of the provisions of the 
pl ant emergency procedure, a1 arm signal s and communi cat i ons , evacuation 
routes and emergency reporting . 
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11.3 Lines of Authoritv 

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 comrnunicatlon center or the 
Assistant Emergency Duty Officer (AEDO). The AEDO is responsible for 
ensuring that corrective actions have been implemented, the appropr ate 
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 Eaui oment 

The following safety equipment, locations to be identified at safety 
meetings, i s avai 1 ab1 e for employee usage: 

[I fire extinguisher [I manual fire alarm 
[I eye wash 
[ ]  safety shower 
[I telephone 
[I spill drums [I clean-up materials 
[I absorbent [I local evacuation alarm 
[I other - List 

[I two-way radio 
[ ]  emergency SCBA units 
[ ] respi rators 

11.6 Emerqencv Notification 

- 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. ExDlosion. or Medical Emerqencv 

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 

-1 1 .8.1 Hosp i t a1 s 

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 which includes an ambulance and Emergency Medical 
Technicians. 

11.8.2 Emergency Tel ephone Numbers 

Ambulance: 6511 or 6512 
Hospital : 6511 or 6512 
Fire: 6511 or 6512 

- Name - Work - Radio 

EMERGENCY RESPONSE 6511 

Fire and Safety 6235 3 03 
Leo Singleton 8908 709 
Assistant Emergency 

Industial Hygiene 6207 357 
Radiation Safety 6889 355 

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 system and for the pumping of the 
contaminated water. 
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13.0 APPROVAL 

This Hea 

AND COMPLIANCE STATEMENT 
th and Safety Plan was produced for he use of WMCO employees 

It is intended for the FMPC and specifically and WMCO subcontractors. 
for the following activities related to the Plant 9 removal action: 

Contaminant Source Detection 
Instal 1 ation 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 o f  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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3514 

Asbestos 
UTEWM. IDpITlplcATION 

* :  [lraSDq 
p 

SECIZONI 
Q U N W k k u w  CAS. 1ss-214 

%=a?= 
hmOrite 

ot srnacwa conoining dxsacm 
Actinolite T d i t e  
n v l e  uNE12cDon RepYmnd- 
crocidolite UN f s o s m  
Mmufaccurer: awdable h m  w e d  YlUlCn 

permiaible Expoam limit 
0.2 fibedcc - OSHA TWA (dl forms) 
0.5 fibcr/cc - ACGIH W A  ( A ~ ~ s J I c )  
2.0 fiben/cc - ACGIH W A  (Chrysoole) 
0 2 fiber/cc - ACGIH W A  (Crocidolite) 
CERCLA Hazard h u n g  - Tomcity 9 - Ignitabilicy 0 - Penivcnce 3. 
knmediateb Danqeroua to Lift and H d t b  ~ o c c o t n c i o a  - none spcded 

SECTION III PHYSICAL DESCRIPTION 
Fibrous soild ranpng from long flexrble fiber down u) dust-like filler powder. 
.Ubestos can be white. gray. brown or blue in color. 

Melung Point. Decomposes 
Solubility in Water: Insoluble (break down slowly in hoc warer) 
Upper Explosive Limit in kr. Q by volume: nonflammable 
Lower Explosive Limit in .kr, % by volume: nonflammable 

SECTION N I N C O M P A T I B W  AM) STORAGE 
Incornpaobiliues: None 
Store asbestos in closed containers (dust-ught) In a clean. secure area. Protect conranen from damage. Do not open 
wlhout propzr conuol measures. Ensure conmnen are properfy labeled 

SECTION V 
Target Organs 
Lung Inhalaaon 
Respixatorv Svstem Ingesaon 
Casaointesonal Shn or Eye Concaa 
sympcolpr 
Coughing. .%ibestosls .Mesohelloma Respiratorv Irntanon Pneumoconiosis 
Cyanosis Pleunuc Pam Respiraroy Cancer Pleural Thickening Finger Clubbing 
Dvspnea Slun Imraoon Respiratory Distress Pulmonary Fibrous Weight Loss 
VOTE. Acute exposure mav cause irntauon and coughrng. Chronic exposure may cause pulmonary fibrosis. a tcrmind 
pneumoconiosis called asbestosis which may appear as early as 13 yean after exposure. but cvpicallv devciops over 
?040 yean. The incidence of pulmonary fibrosis and lung cancer in asbestosexposed worken is  svnemsacdly 
increased bv smoking. 
Protective Equipment RquLemcoa 
29 CFR 1910.1001 Asbestos 
Specid clothing. The empiover shall pmvrde. and require rhe w o€, speaal clothing. such as coveralls or similar 
whole-body clorhing. head covenngs, gloves and foot covenngs for any employee exposed to a h o r n e  conccncraoons 
of asbestos fiben. 
Medical examinauons are required for asbestos worken ( preplacement penodic and t cmnaoon  exarmnanons). 
'70-year recordkeeping required. 
Employen are required to pronde and ensure ha& employees use and/or follow these protecuve dcnces and 
measures: employees are required to use and/or follow bem: 

p-oeapdop.lLIpoIpt 
Antbrophyllirc M i a n d m i l l m o f m  

Man- and uyn of u b e r u u c o n ~ ~ g  producu such u brJc rhoer 

SEClllON II INcREDmANDHAURDs 

2.0 6 b t d c ~  - ACGTH IWA (ocher b-1 
0.1 fibcr/cc - MOSH-recommended 'IWA (dl fonnr) 
0.5 fikr/cc - MOSH-recommended 15-minutc cciiing (ail forms) 
Human Carcinogen (URC, N7'P.ACCIH); Anlrnal Cuclnogen (URC) 

Molecular Weight: Vanes SpeclfiC Grawcy: 2 5  
Rash Poinc Nonflammable 

HEALTH HAZARD AND PROTECTION DATA 
Route o f h q  Into Body 

Posted warning signs. 
Face shields. vented goggles or other appropnatc pnxecove equrpmenc that complies wth 1910.133 of th is  parr 
Change moms wth two separate locken or c o n m e n .  
Rouune chanyng of work clothing if here is a pourbrlicy chat dothing may be conmminated. 
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Ror.cdnEqdpmult h Q u i m m n t r ( c s n ~ ~  ' rrqr~rrd Q) rhomrdo Y) bdim b m 4  lunch or- IbcconPminrtrd 
ShawcringrAcrtschddtpdortokavingprrmircr . 
~armoting, caring or drinking in the *FO& wca 
. c o n p m l d  M n g  rharid be adcd in a libeled plwic bag and kuadsed Comxneriol bundrier rhouid be 
nocia& 0th rrbcur conmnin&on. 

!.q ' 
' .  - I 

' Empiom UIC to pmvidc engineering c o n m k  i.e., negativep- mnolltion with high+ftiaev 
p u r i e  
RcrphrtorSclccdocr 
4 Akwcc 
10 
!Nfiben/a - 

200 fibcn/cc 
. Cmwr than 

200 fiben/cc 

Fuefi#bcing 
Selftontained breathing apparatus with a full face-piece operated in p r e u u d m a n d  or other positive-preuure 
mode. 
Supplied-air respirator with full face-piece and operated in pressuredemand or other positive-pressure mode in 
combination with an auxiliary selftontamed breathing apparatus operated in pressuredemand or other positive- 
pressure mode. 
Fun Aid 
Skin Contact: Remove contaminated clothing and shoes immediately. Wash fiead area wih soap and wateruntil no 
evidence of the substance remains. Gt medical anention at once. 
Eye Contact: Wash eyes immediately with large amounts of water, occasionally Lifdng the lower and upper lids. Get 
medical auention at once. . .  
Inhalation: Remove from area at once to fresh air. Ifbreathing has stopped, perform anificial respiration. Get medical 
attention at once. 
Ingestion: Get medical anention at once. 

SECTTON VI REGULATIONWOSHA 
OSHA Standard 29CFR1910.1200 Hazard Communication 
OSHA Standard 29CFR1910.1001 Asbestos 
OSHA Standard 29CFR1910.94 Ventilation 
OSHA Standard 29CFR1910.134 Respiratov Protection 
OSHA Standard 29CFR1910.20 
OSHA Standard 29CFR1910.132 
OSHA Standard 29CFR1910.141 Sanitation 
OSHA Standard 29CFR1910.151 
OSHA Smndard 29CFR1910.183 

SECTTON VII EMERGENCYHANDLING OFHAZARDOUS btATERIALs 
If Material Is On fire or Involved in Fire: 
Extinguish fire using agent suitable for type of surrounding fire (material itself does noi burn  or hiirns with difficul1)). 
If M a t e d  L Not oa Fire and Is Not Invotved in Fie: 
Keep material out of water sources and sewers. Build dikes to contain flow as necusarv 
Pcnond Daawr Situation Protection: 
Keep upwind. Wear boocs. protective gloves and gas-tight goggtes. .4void breathing d u u  vapodfumes from material. 
Wash awav any materials which may have contacted the body with copious amounts of water or soap and water. 

(HEPA) W o n ,  ~ded endosum for removal projmr (Scc =A qula t ionr  for guidurce.) 

Haknulr air-purifying respintot with a hi+&ciency tilur. 
Full ke-piece air-purifying mspintot with a w f f i c i e n c y  fillet. 
Air-punfying mspiriuon with a high-cfficiency 6kcr. Supplied-air respirator operated 
in continuous-flow mode. 
Supplied-air respintor with a full face-piece a p r u e d  in pretlumdemand m&. 
Supplied-air respimtor with a full face-piece aQcnted in preuuredemmd mode 
equipped with an auxiliary positive preuum d k o n t a i n e d  breathing a p p n u  

Access to Emplovee Exposure and Medial Records 
Personal Rotecuve Equipment 

Medical Services and First Ad 
Eye and Face Rorecuon 

SECTION Vm SPILL, LEAK AND DISPOSAL PROCEDURIFS 
.Adequately wet or mix with water to form a slurry. Seal material in a leak-ugh tontiner. l ~ b e l  containcrs as specified 
in 1910.1001. The.SAR4 A a  of 1986 requires that a release equal to or greater than b e  reponable quanucy for this 
substance must be reponed to the Local Planning Commission. the State Emergency Response Commission, and the 
National Response Center. 
Contact the Ohio EPA for Emergency Spill Infonnation: 1-282-9378. 
Effmiw 1/87. Forb~hr dwmiual infomuuatnt conrod the Rrt4um Gnrrr at 1-800282-3N5, Erl. 7388. 
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MATERIAL SAFETY DATA SHEET -. 

I D E N T I F I C A T I O N  

NAME 
Hydrofluoric Acld-AnhyCrous 

Techn!cal 
GRADE CHEHICAL F A M I L Y  

Inorganic Acld 

SYNONYMS FORMULA 
Hydrogen fluoride; Hf: AHF HF 

j C A S  NAME 
Hydrorluor\c A c i d  I 

CAS REGISTRY NO. 
7 664 -39 -3  

I 1 . 0 .  NOS./CODES PRODUCT INFORMATION 
I N I O S H  Reglstry No. MU 7 8 7 5 C O O  Phone (800) 441-9442 

I Hedlcal Emergency Phone 1 #ANUF ACTURER/OISTR IBUTOR (800) 441 -3637 
E .  I .  du Pcnt < e  Nemours & Co. (Inc.) 

TRANSPORTATION EMERGENCY PHONE 
I CHEHTREC (800) 424-9300 

i ' I ADDRESS e I ullmlngton. DE 13898 

P H Y S i C A L  D A T A  

! 2OIL;NG POINT, 750 mn 143 
: 3 . S 3 C  ( 6 7 . 1 " )  

i : SPECIFIC SRAVITY 
I 41Ldt 0;: ,*;20:\ 
I 
I 
I V A P O R  GENS!TY 
I 3.0 3i 2S*C (Air.!) 

I F H INFOR9AfICN 
I 

i F O R M  1 Llquld 
I 
i COLOR 

i - 7.0 (2% Aqaeous Sdlut!sn) 

Color ICs; 

MELTING POINT 
-83. S°C ( 1  1 9 . 3 O F  ) 

VAPOR PRESSURE 
775 mt Hg a: 2CCC (58OF) 
1 5 2 5  Ira i ig d! 4C02 ( l 0 I o F  ) 

S O L U B I L I T Y  !ti !!zO 
1 OGY 

EVAPORATION R A T I  ( B S T Y L  A C E T A T E = i  
> 1  

APPEARANCE 
Clear, fuming 

ODOR 
Acr Id 

.@ 1-73317 D a t c :  3/95 
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I *- "' HAZARDOUS COMPONENTS 
i i  ..' . .'. - APPROXIMATE X 

100% 

HAZARDOUS R E A C T I V I T Y  

- INSTABILITY 
Stable. I f  stored In proper (steel) contalner 

Reacts w l t h  most metals to g i v e  exploqlve hydrcsen gas; ulth c y d n t d e s  t o  
glve toxlc hydrogen cyanlde; u\th sulfldes to give t O x l c  hydrogen sulflde. 
A l s o  c o r r o d e s  g l a s s  and ceram\cs. 

INCONPAT IB I L  I T Y  

I 
i DECOMPOSITlOH 
I W I I I  not occur 

! POLYMERIZATION 

- 
I 

Non-hazar4ous endothermtc polymerlzatlon may oic ' ;r  tn both the l \ q u \ d  a n d  
gaseous phases. 

I 

j 

F I R E  AND EXPLOSION D A T A  

FLASH POINT kill1 not burn 

AUTOIGNIT!ON TEMPERATURE FLAHMAGLE L I M i T S  IN A I R ,  X B Y  V3C. 
L O U R  Not dppl\cdbl€ 

I 
j N o t  J p p l ~ C J ~ l C  
! UPPER Yot Jpplicdble 
1 AUTODECORPOSITION TEMPERATURE 
' ! Not dpp:icdb'le 

I FiRf AND E X P L O S I O N  H A Z A R D S  
i tif (parttzularly \ n  dllute aqueciis solutlons) * . ' 1  dttacu most  r n e t 2 : s .  

r e 1 ed 3 ! 2 ( *  2 81 t c c t 1 d 1 1 y e x p ' 0 s i v e h y d r o g e n 3 3 s . 1 
i iXT INGU1SH:NG H E D I A  
I h a t e r ,  Cd;or)n Uloxide !C02) For f l r e s  !n a re ; .  

!!C,fLTd hAZARD !NFQRuATIGN 

' P R I f ; C I P A l  tiL,ALYH HAZARDS ( I n c l ~ d t c g  Slgn\ficdnt ? c - : ? > ,  Effects, Syrr.ptor5 I j of Over-Exp-sur?) 
I 

Inhalattorb: L C S O .  l - h i u r  (rdts) 1 2 ? 6  ppm 
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I 

Extremely hazardous llquld and vapor. Causer severe burns. Anhydrous HF 
causes \mnedlate and serious burns o n  Contact; concentrattons less than 
may not  produce symptoms for 8 hours or longer. Yearlng clothlng 
contamtnated wlth Hf (such dS shoes, gloves) my result In palnful delayed 
effects. HF vapor can cause skln lrrltatlon and delayed burns. 
over-exposure may cause lung damage and pulmonary edema. 

Inhalatton 

CARCINOGENICITY 
Hf 1s not listed as carctnogentc by I A R C ,  NTP,  OSHA, ACGIH or Ou Pont. 

EXPOSURE LIHITS (PEL (OSHA), TLVe ( A C G I H ) ,  AEL (DU PONT), ETC. )  
The OSHA Tlme Welqhted Average (TWA) and ACGIH TLVe-TUA are 3ppm, 
2 . 5  mg/m3 (as F). 

SAFETY PRECAUTIONS 
00 not get In eyes, on skin, on clothlng. 
00 not breathe vdpor. 
Keep contalner closed. 
Wash thoroughly after handllng. 

F I R S T  A I D  
Speed In removlnq exposed personnel from the coctamlnated area and ln 
removlng HF from the skln or eyes Is of prlmary Importance. Flrrt a t d  mus 
be started Inmedlately, ulthln seconds, In all cases of contact wlth 
hydrofluorlc acld In any form. 
supervlsors should be lnfcrmed of flrst ald care for HF burns. 
acttons shou?d be planned before beglnnlnq work ul th H F .  

All potentlally exposed workers and 
FIrst ald 

Medlcal asslstsnce should be obtalned promptly for all affected persons. 
The doctor should be Informed In detall of the accldent. 

HF dlffers from other aclds ln that the fluorlde Ion readlly penetrates t k  
skln cduslr?g destruc!Icn o f  deep tlssue layers \ncludlng bone. Unl’lke ott. 
d c l d s .  wnlc3 are ragidly neutralized, t h t s  process nay contlnue f o r  C z j c s .  

C k \ n  Contact: 
In-ddlztelv ;houer ulth large q?rantftles c f  uatzr wlthln ;econd; after 
;oni+Acr c)r ccssected contdct, and completely r e m v e  all clothing uhlle In 
;be : n w e r .  Stay In the s h o w r  mtll all traces o f  HF have been thorzcghl 
- c v v r l d .  Fxam?natlon and trzatment b y  d p h y s l c i d a  Is recomnended zs ~ U ! C K  
d s  fe5slble. I t  may be necessary to transport the vIct:m to the nearest 
hospltal cmergenLy room. Rernember also :hit co?.:ent:ated HF causes 
Immediate p z l n  out Atlute HF solutlons may not cduse redness. burnlqg 0: 
p d l n  untll severd; ilnutes o r  even hours hZve elapsed. 

Eye Contact: 
I m e d l a t e l y  flush tne eyes wlth large quantlties g f  uater whlle holdlng t f  
eyellds a p a r t .  Contlnue flushlng for IS inlnutes. Apply Ice packs untll 
n;?dIcal facAl!ty Is reached. THE E Y E S  MILL REQL:fiE FURTHER TREATHENT- -SEt  
V O T E S  T O  T H E  PHYS!CIAN - “ E Y E  CONTACT“, MAJOR ar,d MINOR EXPOSURES. 

Vapor Inhalat!on: . 
1mned:dtely remove the vlctlm to an uncontamlnared atmosphere. 
physlctan. Adrnlnlster oxygen as soon as posslble. Oxygen lnhalatlon nay 

Call a 

E - 1331 7 Date: 8/85 3 
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be repeated at half-hour intervals for a total of  3 or 4 hours or untll no 
shortness of  breath ts present and the vlctlm'r normal s k l n  color has 
returned. Keep the vlctlm warm. 

I q c s  t Ion: 
00 not Induce vomltlng. Imedlately drlnk a large qudntlty o f  mllk or 
uater ulth added mllk of  magnesia. Throat burns may 
cause severe suelllng and requlre a tracheotomy (opening the wlndplpe), 
The v!ctlm should be admltted to the hospltal and carefully attended. 

Call a physlclan. 

Hedlcal Suppl 1 es : 
The followlng materials have been found to be useful 2nd effectlve In the 
treatment o f  hydrogen fluorlde burn:, and should be on hand at the f l r s t  
Ald Statlon: 

0 Calclum gluconate gel--2.5%. This gel l s  prepared by mlxlng 3 . 5  grams 
o f  USP calclum gluconate powder wlth a 5 ounce tube o f  5urgl.cdl water- 
soluble lubrlcant (e.g. K - Y  Lubrlcatlnq Jelly, Johcrcin & Johnson). The 
shelf l!fe of the gel has not been detcrmlned. Stcrage of the gel has 
llmltatlons dnd refrlgeratlon may help. 

Calclum gluconate 10% f o r  lnjectlon (standard dmpule). Hake 5% solutlon 
b y  mlxlng ulth an equal part o f  sterlle physlologlcal saline solutton. 

One percent calclum gluconate In normal, sterlle saiine solutlon. 

Aqueous 5olution o f  benzalkonlum chlorlde--O.lYk. 3enzalkon\um chlorlde 
can be purchased as "Zephlran" (Wtnthrop) aqueous jc:utlon (1 :750)  o i  d s  
"Zephlran" concentrzte (17%) uhlch must be dlluted cy mlxlng 1 Fluld 
ounce (29.6 mL) o f  concentrate and 127 fluld ounces ;3756 mi) o f  water 
to g i v e  1 gallcn (3.785 m l )  "Zeph:ran" sclutlon (app-ox!mately 0.13%). 

0 Solutton c f  70% denatured e t h y l  a l c o h c l  

0 M i l k  o f  maqnot,la powder 

! 

0 Ice ~ ~ b e :  

Gauzc, conpresston drssslng, eye pdtches 

Towels 

Basins o f  Jssorted slzes; shover facllltl?s 

NOTES TO THE FHY"JCIAN 

I 1 the ail.rndlng phyc,lctan. Selection of the best treatment ulll depeno Gn !he 
I followlng F a c t o r s :  

I 

The chotce o f  therapy followlng F l r s t  ald measures I s  at t - 2  discretlon o f  

I 

Concentratton and ievperdta:e o f  the HI. 

i-73317 Date: 8/85 4 
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C a l c \ u m  Gluconate Gel (2.5%) --Topically applled gel must be rubbed in 
contlnuously uctll paln has completely subsided. Calclum gluconate gel 
should not be used until after thorough arld complete uashlnq of the skln 
ulth wdter. 

. 

Lornpresses o f  the lced solutlon o f  benzalkenlum chlorlde can b e  applled. 
(:,n lced solutlon o f  70!4 denatured ethyl alcohol also may be used.) The 
treatment should be continued for  Intervals varying f r o m  1-4 hours 

. . . . .  
7 '  

Degree and extent of the burn. 

Areas o f  the body affected. 

0 first ald measures taken before physlclan's arrival. 

General condltlon of  the vlctlm. 

T h e  folloulnq method, uslng materlals llsted under MEDICAL SUPPLIES, have 
been effectlve In the treatment o f  H F  burns. 
extent o f  exposure. 
vapor. 

The methods are broken doun by 
Illnor exposures a r e  llmlted exposures to HF llquld and 

Major exposures a r e  extenslve exposures to HF llquld and vapor. 

MINOR EXPOSURES 

! 
Eye Coctdct: 
?upiy,F:-st d l d  measures alj descrlbed, lncludlng imnedlate washlng ult? 
; d r y e  qudntitlcrs o f  water. An sye speclallst sP60ulC be consulted lmne- 
iiateii. A ?:: ca:clum gluconate solutlon snould be used to wash the eyes 
:hurl;uytl!y f o r  5 - 1 0  inlcutes and then lnstllled every 2-3 hours a s  Crop:. 

Vapor Inhalatlon: 
Apply flrst ald nedsures. When In dolrbt, vlcttm should be hospltallzecl and 
zbserved f o r  signs o f  pulmonary edema or  5:hzr resplratory dlstress. The 
b o ~ p l t . ~ l l z a t l o n  sholild cover a 48-hour perlod mtnlrnum and treatment wlth 
trcichlitl 4 1  ; d t o r s ,  mechanlcal ventllatlon w:th.Pasttlve End-Expiratory 
prcsc,ure ( P E E P )  and supplemental oxygen, systemic sterolds and antlblotlcs 
m y  5 e  used a; requtred. Beware o f  delayed onset o f  p u i m m a r y  edema. 

Inqestlon: 
Apply FIrs t  d i d  meJsures as descrlbed. 
silk may Se performed, but only b y  a physlclan. Do not Induce VOmltlng. 

Gastrlc lavage u l t h  ltme water o r  

39 : -7331 i Gate: 8/05 5 
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W O R  EXPOSURES 

Skln Contact: 
A l l  burned areas should have calcium gluconate 2.5% gel applied to them a 
f l r r t  ald measure. 
jelly should be contlnued for 3 to 4 days, four tc slx tlmes dally. Care 
should be taken to see that the personnel who apply the felly, especlally on 
the In\ llal appllcatlon, uear rubber gloves to prevent skin contamlnatlon 
ulth Hf  and the development of hand burns. 

In cases o f  overexposure due to H f ,  as In sktn burns of greater than 
approxlmately 25 square lnches ( 1 6 0  cm2) ln area, RypocalcemIa may be 
present. Therefore, systemtc admlnlstratlon o f  ca:clum gluconate may be 
necessary. Frequent monltorlng o f  serum calclun, -endl and hepatlc 
functlons Is necessary. 

The appllcatlon and massaqlng h t o  the skln of  HF burn 

Calclum Gluconate Topical Injections -When there ! z  evtdence of skln 
penetratlon as In second or thlrd degree burns, a 5% calclum 'g7uconate 
solutlon (the standard ampule Is 10% for Intraveoc-s use) may be Infected by 
lnflltrattng the skIn and subcutaneous tlssues ln the same manner as the 
InjectIan of a local anesthetlc. Care should be tiken to avold over-doslng 
with cdlclum. A l l  skln uhlch has been exposed shc.,:d be infiltrated 
Includlng up to 1/4 Inch (6 mn) around the dred. - n I s  may prevent the 
development of severe burns. 

Burns around the flngernall may requtre spllttlng 1:e nall from the dlstdl 
end In order to relieve pain and facll!tate d r a l n t - ;  prtor to soaklng with 
one o f  the above mentloned solutlons. 

Surqtcal Exclslon - 1 m e d l a t e  exctslon c f  small area: burned u 
c3ncentrated solutlcns of HF may prevefit. a palnfui. :low heal 
Prlmate closure after exclslon or  skln graftlng I f  'ndlcated. 
Z O i ?  iapld heallnq and less scarrlng. 

th 
ng burn. 
may provrde 

i Eye Contact: 
i Irrmedlate rap!d wzs9ing of the eyes w i t h  ;arge qua-:itIes o f  wdter for a t  
1 leasi -15 m'nutes should be followed b y  Ice packs. --e Ice pack should be 

35ed uctlt .I nctical faclllty 1 s  reached. Here the :jes shou;d be wdshed 
th;rrolj3i.ll.j rlth 1 %  calclum gluccndte In normdl, stt-*:e sallne for 5 to !13 
ninutej; !:iereattcr, calctcm gluconate In normal s:':ne should be InstlllF.: 
evriy ts; to th-?e hours  For 40 to 7 2  hours. 
uszd. Inclamatlon m,3y be deireased by the use r;f :;iilcosterold solutlonc, 
for ophthol!ntc u:e. An e y e  5pecla;::t should be c:-:,ited immediately. 

K O  6 : ' :  o r  alntments should Se 
I 

I 

Vapor Iahalatlon: 
?oiZonZ exp9;ed to H F  by lnhalatlon shogld lriune.d!i::./ be g i v e n  100% Jxygcr. 
b y  mask or cithctcr. 
Ca!C\um glliconate 5olctlqn by Inhaldtlon, preferab-,! > y  Intermlttent 
Posttlve ?:essure Ureathlng (IPPB) u t l l l z l r g  a nebu zzr. or by nebullzcr 
alone. The patlf-t should be carefully uatched for :??ria o f  the upper 
alrvay wltr, rcsp!ratory oostruc!!on and the alrvay z!n!3\iied by tracheotomy 
or endotracheal lntuhatlon IF necessdiy. 

A s  s o m  d s  posslble, they shc,-c! be g l v e n  2 1 / 2 %  t o  3.4 
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~ i i  those wlth a history of exposure who experience respiratory IrrItat\on 
should be lmnedlately admttted to an Intensive care untt and carefully 
watched for  24-48 hours. 
wtth burns o f  the sk!n o f  face or neck. 

I f  pulmonary edema develops, the patlent should be placed In (PpB u f t h  
Posltlve End-Expiratory Pressure (PEEP). 
care should be very closely supervl-sed, lncludlng the contlnutng 
admlnlstratlon of calclum gluconate by Inhalatlon. 

loxlclty from pulmonary absorptlon o f  fluorlde !on may raptdly develop In 
!he llver and ktdneys and may requlre more energetic measures o f  control, 
up to and Inilualng hemodlalysls, I f  the blood urea nltrogen and potassturn 
r i s e .  Supportlve care Is necessary For all organ systems. 

For more detd1ls on the handling o f  m a j o r  H F  ex?osures, s e ?  the  artlcie: 
H .  A .  TrevIno et al., 3 .  Occ.  Wed.. 2 5 ,  p. 861 (1983). 

Delayed pulmonary edenra i s  ltkely In pattents 

The admtntstratton of resptrator: 

-- P R O T E C T I O N  I N F O R M 9 T I O N  

G E N E R A L L Y  A P P L I C A B L E  CONTROL HEASURES 
tis? only w!th ventlldt\sn sufficlent to keep vapar concentratlons below t h  
px>uscre  ?:nlt. 
c o n  !r o 1 

Ucc f o r c e d  draft vent\latlc)n dnd scrubbers fo r  fume 

FEZSONAL P R O T E C T I V E  EQtiIPHENT 
2dve a v d \  lclblc dnC we3c d s  zpproprlate: chemtcal splash goggle:; 
f l 1 1  ;-?enG:h ?,ice sir!eld; "Neoprene" or P V C  plastlc gauntlet gloves; rkbber 
:,n,~?; CT b!lo;s iitii PVL 'Jr "Neoprene" sole:; lon2 sleeve coveralls; hard 
v . ~ !  -1tt l  a!.'!;. ! f  the;?. Is any p o s s i b l l l t y  o f  dlrect ccntact, vedr F G i i  
- -  l P : c - ~ ? c a f  : * . ~ ' t  u'l!h haec.  bag!^, d n d  :elf-contaif,sd br:Lt.htng z p p a - i t k r .  
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$H 1PP I M6 INF ORHAT I OW 

DOT 1172.101 1 

PROPER SHIPPING NAHE Hydrogen 
f luor 1 de 

HAZARD CLASS Corros lve  Haterlal 

UN N O .  1052 

DOT LABEL(S) 
C o r t o s  I v e  

DOT PLACARO ( T T I T C )  
Cor r os 1 ve 

In0 (PAGE 8102-1 

PROPER SHIPP!hG NAME 
H y d r o g e n  F l u o r i d e .  A n h y d r o u s  

HAZARD C L A S S  r) 

l!N NO. 1052 

IKO LABEL(S) Corruslve 
?C:l ,r?P 

l i T i i f  R I N F  ORMAT!ON 

00T/IRD (172.1021 

PROPER SHIPPING WARE Hydrogen 

HAZARD CLASS Corros lve  Haterlal, I 

UN NO. 1052 

SUBSIDIARY 'RISK 

F luorlde 

Polson 

I ATA/ ICAO 
Forc'dden to r h l p  v l a  a l r  

Not  : ; p l l c a b l e  
PROPER SHIPPING NAN€ 

HAZARD CLASS Not a p p l  l c a b l e  

UN NO. Vot A p p l l c a b l e  

C,lAKI3!4RY R!SK ! ; s t  a p p l \ c a b l e  

LABEL(S1 Not d p p l l c a b l e  

PACKA;:NG GROUP NO.  N o t  applicable 

Kceg c ; - : d l n e r  t l q h t l y  c l o s e d .  

ADO1 TI  ONAL I 2 F  GRHATION AN9 R E F  E 4EME S 

I , 
For  f u r t h e r  I n f o r m o t l a n ,  s e e  DU Pont's Hydroflucr:: A c l d  "Data S h e e t "  a n d  
Prog?ctles, U S P S ,  S t w a g e ,  and Handllng Bulletin. 

DATE OF L A T E S T  REYISION/REVIEW: was 
PERSf)N R E S P O N S I B L F  F O R  MSDS: J. C. WATTS, Ou Pont Co., ChP Dept., Chestnut Run, 

Wllnlngton, DE 19898, ( 3 i 2 )  9 9 9 - 4 9 4 6  
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