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1.0 INTRODUCTION 

T h i s  s i te  s p e c i f i c  s a f e t y  p l a n  has been  p r e p a r e d  as  a 
supplement  t o  t h e  o v e r a l l  S i t e  S a f e t y  P l a n  - Volume I1 and 
c o n t a i n s  i n f o r m a t i o n  t h a t  i s  un ique  t o  t h e  K - 6 5  Ver t ica l  
B o r i n g  O p e r a t i o n s .  C o n s i d e r a t i o n s  u n i q u e  t o  t h i s  l o c a t i o n  
and  t a sks  are  p r e s e n t e d  i n  t h e  body of t h e  t e x t ;  t h o s e  t h a t  
a p p l y  t o  t h e  e n t i r e  f a c i l i t y  are  a l s o  i n c l u d e d .  ._ 

S i t e  S p e c i f i c  S a f e t y  P l a n  
K - 6 5  V e r t i c a l  Bor ings  
December, 1 9 9 0  1 
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2430 
2 . 0  K-65 BACKGROUND INFORMATION 

Contents of the Silo 

The K-65 silos contain waste from the Manhattan Project, the 
World War I1 program that produced the first atomic bombs. 
For this work, a uranium-rich ore called pitchblende was 
imported from the Belgian Congo. Pitchblende was treated 
with nitric acid to dissolve the uranium away from the ore. 
The remaining residues were mixed with water and pumped into 
the silos, where the solids settled. The liquids at the 
surface were pumped back out of the silos into a treatment 
facility. What remains in the silos now is about 9,700 tons 
of residual solids. 

The residues in the silos emit radiation. The radioactivity 
levels of the residues are higher than ordinary tailings 
from uranium mining and milling. Like other uranium ore 
tailings, these residues produce radon gas, although in 
considerably larger quantities. 

The stored residues present a potential hazard and require 
careful storage techniques to ensure safety and isolation 
from the environment. 

Table 1-1 provides analytical results from previous sampling 
efforts of the refined slurry (WMCO, 1 9 8 9 ) .  

Site Specific Safety Plan 
K-65 Vertical Borings 
December, 1 9 9 0  2 
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TABLE ' 1-1 

Characteristics of IS-65 Residues 2430 

. 

6 
Note: Data from 1989 WMCO Sampling - Data currently being validated 



2430 
3.0 TASKS TO BE PERFORMED 

Four vertical borings will be performed adjacent to K-65 
silos 1 and 2, as seen in Figure 1-1.. Soil cuttings will be 
monitored and soil sampling conducted during this operation. 
Borings are to be refilled with grout compound. 

Will Site Activities: 

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

Site Specific Safety Plan 
K-65 Vertical Borings 
December, 1990 4 
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2430 
4 . 0  TASK SPECIFIC HAZARD ANALYSIS 

The f o l l o w i n g  h a z a r d  a s ses smen t  i s  based on h i s t o r i c a l  
i n f o r m a t i o n  and p r e v i o u s  sample r e s u l t s  i n  t h e  area.  Bor ing  
l o g s  and sampl ing  r e s u l t s  f o r  m o n i t o r i n g  w e l l s  1032, 2032 
(West of K - 6 5 ) ,  1 0 3 3  ( E a s t  o f  K-65), and  1034, 2034, 3034 
(South  o f  K-65) w e r e  reviewed and showed no detectable 
v o l a t i l e  o r g a n i c s  o r  r a d i o a c t i v i t y  above t h e  e s t a b l i s h e d  
a c t i o n  l i m i t s .  The f i e l d  team r o u t i n e l y  reassesses t h e  
h a z a r d s  b e f o r e  s t a r t i n g  work t o  a s s u r e  t h a t  c o n d i t i o n s  have  
n o t  changed.  A l l  newly i d e n t i f i e d  h a z a r d s  w i l l  be addressed 
w i t h  t h e  AS1 h e a l t h  and s a f e t y  depa r tmen t  t o  d e t e r m i n e  t h e  
degree of  h a z a r d  and if any changes  t o  t h e  s a f e t y  p l a n  are  
needed .  

4 . 1  P h y s i c a l  Hazards 

R a d i o l o g i c a l  Hazards 
- E x t e r n a l  

- I n t e r n a l  
Rad ionuc l ides  o f  Concern 
- U-238 and d a u g h t e r s  
- U-235 and d a u g h t e r s  
- Ra-226 and d a u g h t e r s  
Noise  
Heat Stress 
Crane O p e r a t i o n s  
Underground U t i l i t i e s  

RADIOLOGICAL ASSESSMENT 

On-Site Measurements ( c o n t a m i n a t i o n  r e a d i n g s  - fo r  s o i l  
b o r i n g  sur face  and exposure  r a t e  readings a t  3 f o o t  
h e i g h t )  : 

Borinq 1 
Alpha contam. 0-10 cpm <110 d p m / 1 0 0  c m 2  
Exposure Rate  - 0 . 5 0  mR/hr ( T o t a l )  

Borinq 2 
Alpha contam. 0-10 cpm <110 d p m / 1 0 0  c m 2  
Exposure R a t e  - 0 . 5 0  mR/hr ( T o t a l )  

Borinq 3 
Alpha Contam. 0-10 cpm <110 dpm/100 c m 2  
Exposure R a t e  -0.50 mR/hr ( T o t a l )  

S i t e  S p e c i f i c  S a f e t y  P l a n  
K-65 V e r t i c a l  Bor ings  
December, 1 9 9 0  5 
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Borinq 4 
Alpha Contam. 0-10 cpm 
Exposure Rate -0.50 mR/hr 

<110 dpm/100 cm2 
(Total) 

Borinq 5 
Alpha Contam. 0-10 cpm <110 dpm/100 cm2 
Exposure Rate -0.5 mR/hr (Total) ._ 

A l l  Borinq Locations 

Average radon gas concentration at K-65 = 5pCi/l 
fence . 
Corresponding working level (Radon daughters 50% 
equilibrium) = 0.025WL. 

4 . 2  Radioloqical Hazards 

Contaminant 

Thorium-230 

Ra-226 

Uranium-238 

Radon Daughters 

Bi-214, Po-214) 
(PO-218, Pb-214, 

Rn-222 

Uranium-235 
(trace levels 
of actinium series) 

Derived Air 
Concentration Action 

Level ( DAC 1 

3E-12 uCi/ml 1E-12 uCi/ml 

3E-10 uCi/ml 1E-10 uCi/ml 

2E-11 uCi/ml 1E-11 uCi/ml 

0.3 WL 0.075WL 
(WMCO' s guide) 

60 pCi/l (50% 30 pCi/l 
equilibrium) 

2E-11 uCi/ml 1E-11 uCi/ml 

Uranium-234 2E-11 uCi/ml 1E-11 uCi/ml 

4 . 3  C h e m i c a l  Hazards PEL Action Level 

Lead 50 ug/m3 30 ug/m3 

Nitric Acid (trace) 2 ppm 1 PPm 

Organics (unknown) Default Value See Section 
5.1 (HNu) 

Site Specific Safety Plan 
K-65 Vertical Borings 
December, 1990 6 
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Methanol (eqpt. 200 ppm 
Decontamination) 

2438 

100 ppm 

4 . 4  Routes of E n t r y  

All of the potentially significant site contaminants 
are particulate in nature. The primary routes of 
entry are inhalation and ingestion. Direct contact 
may result in absorption if the compounds are water 
soluble. Radon gas presents an inhalation hazard as 
do its short-lived radioactive daughters. Methanol 
will be used to decontaminate equipment. This will 
be done in an open tub for short periods with little 
or no skin contact. 

Site Specific Safety Plan 
K-65 Vertical Borings 
December, 1990 7 
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5.0 MONITORING AND ACTION LIMITS 

Air monitoring will be performed to assure 
that contaminant concentrations in the 
breathing zone do not exceed the 
concentrations specified by established 
exposure levels. The action levels include 

for potential inaccuracies associated with 
the use of field measurements. If identities 
of airborne organic concentrations are 
unknown, default values will be used. 

an additional safety factor of two to account _ _  

ASI/IT policy requires engineering controls or the usex 
of PPE to limit onsite exposures to the action limits 
values. It is advisable to keep exposures to chemicals 
as low as possible since there is insufficient data to 
predict the combined effects of most.chemica1 mixtures. 

Site Specific Safety Plan 
K-65 Vertical Borings 
December, 1990 8 



5.1 

2434) 
Action Limits 

L i m i t  A c t i o n  Ins t rumen t  Need I n t e r v a l  
Exposure R a t e  Meter Y Pre-Job >2mR/hr H . P .  R e v i e w  
Alpha Probe7 Y Pre-Job & 500 cpm' AP R2 

I n t e r m i t t e n t  Level C 
2 5 , 0 0 0  cpm Withdraw 

._ 
Beta/Gamma Probe7 Y Pre-Job & 5000 cpm' APR 

I n t e r m i t t e n t  Level  C 
250,000 c p m  Withdraw 

HNU Meter Y ~ n t e r m i t t e n t ~  D e t e c t i o n  t o  APR 
( B r e a t h i n g  Zone') 10 ppm Level  C 

10-25 ppm S A R 6  
>25 ppm Withdraw 

Radon and WL Moni tor  Y I n t e r m i t t e n t /  >30 pCi/L APR-Level  C 
(CAM) Cont inuous  o r  >O.O75WL 

>1500 pCi/L Withdraw 
o r  >7.5WL 

Ai rborne  Lead 
( B r e a t h i n g  zone 
S amp1 e r ) Y Cont inuous  NA-No r ea l  t i m e  r e s u l t s  

pH Pape r  (Moist  Y I n t e r m i t t e n t  <3 
T a i l i n g s )  >12 

s t o p  

D e t e c t i o n  i s  d e f i n e d  by A S I / I T  as an  HNU r e a d i n g  o f  lppm above t he  
background r e a d i n g .  T h e  r e a d i n g  must p e r s i s t  f o r  one minu te  o r  more.  For  
HNU m o n i t o r i n g  a round d r i l l i n g  o p e r a t i o n s  t h e  b r e a t h i n g  zone i s  d e f i n e d  as 
two t o  three feet  above t h e  h o l e .  

Above background.  
F u l l - f a c e  a i r  p u r i f y i n g  r e s p i r a t o r s  w i t h  o r g a n i c  vapor ,  ac id  gas, fume 
car t r idges.  Di sposab le  p r o t e c t i v e  c l o t h i n g ,  such  as  Saranax  c o v e r a l l s  
and  a s t ep -o f f  decon tamina t ion  pad  w i l l  a l s o  be r e q u i r e d  a t  any t i m e  APR 
are used .  

A t  i n t e r v a l s  of  30 minu tes  o r  less a t  t h e  b o r i n g  and i n  t h e  
b r e a t h i n g  zone.  
Two t o  three feet from b o r e h o l e  f o r  d r i l l i n g ,  <14" i n  f r o n t  of  
employee 's  s h o u l d e r  f o r  o t h e r  o p e r a t i o n s .  
1 ppm above background.  
S u p p l i e d  A i r  R e s p i r a t o r .  
S a m p l e s / t a i l i n g s  mon i to red  f o r  a l p h a  c o n t a m i n a t i o n  and  
beta/gamma con tamina t ion  u s i n g  hand-held alpha s c i n t i l l a t o r  and  Geiger 
Mue l l e r  d e t e c t o r s  r e s p e c t i v e l y .  

S i t e  S p e c i f i c  S a f e t y  P l a n  
K-65 V e r t i c a l  Bor ings  
December, 1 9 9 0  9 
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6.0 ALARA MEASURES: 

24130 

1. 

2 .  

3. 

4. 

5.  

6. 

Eating, drinking, and smoking will be prohibited in the K-65 area, 
except in designated break areas. 

Breaks and/or planning meetings will be held in a low-radiation 
exposure area, in order to minimize time in elevated radiation 
areas. ._ 

In order to minimize time in elevated radiation areas, maintenance 
of equipment requiring more than one hour will not be done within 
the K - 6 5  fence area. 

Workers will be made aware to work efficiently, in order to 
minimize their exposure times in the K-65 area. 

Respirators will be utilized as described in section 5.1, in order 
to minimize internal exposures. 

Work crews will be maintained at a minimum in order to reduce 
collective dose. 

6.1 Ftadioloaical Exposure Assessment 

6.1.1 External Exposure 

A radiological survey was conducted at boring locations 1 thru 4 
around the K-65 silos on November 20, 1990, by IT Radiological 
Safety. Exposure rates as measured with an air ionization chamber 
approached 5 mR/hr at all four locations. Based on these 
measurements and time and manpower estimates supplied by ASI/IT 
operations supervisors, the total external collective dose to our 
workers was estimated to be 0.480 Man-Rem. 

These calculation can be reviewed below. The dose estimates are 
well below applicable WMCO and DOE guides and limits. 

ASSUMPTIONS: a) Operating crew will consist of 3 people. 
b) The entire operation will require a total of 

c) Average radiation levels are 5 mr/hr 
d) Radon Treatment System is operated prior to 

(4) eight hour days of exposure time. 

sampling. 

4 days x 3 men x 8 hours/day x 5 mr/hr = 0.480 Man-Rem 

External dose equivalent to the individual: 

0.480 Man-Rem/3 men = 0 . 1 6 0  Rem or 1 6 0  Mrem 

Site Specific Safety Plan 
K-65 Vertical Borings 
December, 1990 10 
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2430 
6 . 1 . 2  Internal Exposure 

Radon gas concentration at the K-65 security fence averages 5 pCi/l. 
Based on this average value, a worker exposed to this concentration 
would receive an estimated whole body dose equivalent of 
approximately 6 mrem in 4 days of operation. 

The total cumulative whole body dose equivalent from internal 
exposure is estimated to be 0.024 Man-Rem for the crew at the 
average concentration of 5 pCi/l. 

A maximum internal dose to an individual and the work crew can be 
calculated by assuming a worker is exposed to the ASI/IT action 
level of 30 pCi/l the entire 4 days of operation. The maximum 
individual internal exposure would be 35 mrem whole body dose 
equivalent and the total collective internal dose would be 
0 . 1 0 6  Man-Rem whole body dose equivalent for the crew. 

Air sampling by a constant air monitor during work each day will 
assure levels of airborne radioactivity below action levels, thus 
keeping internal exposures to a minimum. All internal dose 
estimates including the maximums are well below recognized guides 
and limits in DOE 5480.11 and 10 CFR20. 

6 . 1 . 3  Total Whole Body Dose Equivalent (Internal and External) 

A radiation dose, equivalent to a whole body dose of 1 6 6  mrem, is 
projected for each individual of the drilling crew if the same 
persons are used for all 4 borings and the work takes 4 days to 
complete. It is worth noting that 80% of the radiation dose 
expected to be received during the work will be from external 
exposure from the radioactive elements contained in the K-65 silos. 
The total collective whole body dose equivalent expected to complete 
the K-65 vertical borings is estimated at approximately 0 . 4 9 8  Man- 
Rem. 

Site Specific Safety Plan 
K-65 Vertical Borings 
December, 1990 11 
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7.0 TASK SPECIFIC PERSONAL PROTECTIVE EQUIPMENT 

All employees in the task exclusion area will wear the following 
personal protective equipment. If an ASI/IT Action Level is 
exceeded for airborne contaminants during the K-65 vertical boring 
operation, EPA-Level C protective equipment will be required. 

ITEM 
Level D Level D .. 
NEED JUSTIFICATION 

APR N Not required if action 
levels are not exceeded. 

Cartridges - N 
Combination OV,AG, 
HEPA 

Hearing Protection 

Hard Hat 

Latex Boots 

Gloves 

Inner Gloves 

Leather-Palm Gloves 

Nitrile Gloves 

Process Coveralls 

Plain Tyvek 

PE Tyvek 

PVC Gloves 

S A R  

Safety Glasses 

Safety Goggles 

Safety Shoes 

Saranex 

Site Specific Safety Plan 
K-65 Vertical Borings 
December, 1990 
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For Drilling 

Minimum Requirement 

For drilling 

For methanol decon- 
tamination of eqpt./soil 
handling. 
Minimum requirement 

Minimum Requirement 

Optional 

Minimum Requirement 



7.0 TASK SPECIFIC PERSONAL PROTECTIVE EQUIPMENT (CONTINUED) 

ITEM 

TL Dosimeter 

Personal Radon Monitor 

Self-Reading Dosimeter 

Site Specific Safety Plan 
K-65 Vertical Borings 
December, 1990 
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8.0 SITE ACCESS 

8.1 Access 

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

._ 

8 . 2  Bioassay Samplina and Whole Bodv Countinq 

Bioassav Samplinq 

A baseline 24-hour urine sample will be submitted to WMCO prior to the 
start of boring activities and analyzed for Thorium-230 and Ra-226. 
Sampling kits will be provided by WMCO. 

A post-work, 24-hour urine sample will be submitted to WMCO upon 
completion of work and analyzed for Thorium-230 and Ra-226. 

Additional urine samples will be required if air samples indicate an 
acute exposure of 40 DAC-hours (2 percent of the annual limit of 
Intake (ALII). This correlates to a gross alpha activity for the most 
conservative nuclide, Th-230, of 1E-10 uCi/ml averaged over a one- 
hour exposure. A one-hour exposure leading to 40 DAC-hours for Radon 
daughters is 12.0 WL or 1,200 pCi/l for Rn-222 in 100% equilibrium 
with its daughters. 
protection factors are built into these action levels. 

A point worth noting is that no respirator 

Whole Body Countinq 

A pre and post work whole body count will be required for the K-65 
vertical boring program. Additional counts may be required if the 40 
DAC-hour action levels are exceeded. 

Site Specific Safety Plan 
K-65 Vertical Borings 
December, 1990 14 
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8.3 Medical Monitorinq 

In accordance with 2 9  CFR 1910.120 OSHA requirements, all AS1 
and subcontractor field personnel are required to participate in 
a medical monitoring program which includes: 

A baseline medical examination 
Annual medical examination 
Medical examinations may be required after 

Exit medical examination 
WMCO respirator physical 

potential exposures. 

8.4 Traininq Requirements 

All ASI/IT and subcontractor personnel assigned to the site 
tasks will, as a minimum, meet OSHA training requirements 
including : 

40-hour OSHA training 
8-hour annual refresher training 
8-hour supervisory training (for supervisors) 
24-hour supervised field experience 
Review of site specific hazards and procedures 

WMCO radiation safety training 
WMCO respiratory training and fit test 

(tailgate safety meetings) 

8 . 5  Contamination Zones 

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

A minimum radius of four feet from the Vibracorer will be 
considered to be the Exclusion Zone. The zone may be expanded if 
airborne hazards are detected. The Exclusion Zone will be marked 

requiring the use of respiratory protection are included in the 
exclusion zone. 

,,with cones or other easily recognizable devices. All areas 

The K-65 control fence will be utilized as an exclusion zone 
since it is a highly secure area. The fence will also serve as a 
contamination reduction zone, if warranted. 

Site Specific Safety Plan 
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9.0 SITE ENTRY PROCEDURES 
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Each s i te  crew w i l l  r a d i o  CONTROL d a i l y  t o  e s t a b l i s h  r a d i o  
c o n t a c t ,  l o c a t i o n ,  s t a r t  t i m e  and  s t o p  t i m e .  
P r o c u r e  r a d i a t i o n  work permit f o r  V i b r a c o r e r  o p e r a t i o n s .  

I d e n t i f i e s  degree of r a d i o l o g i c a l  h a z a r d .  
May l i m i t  a l l o w a b l e  work t i m e .  
May specify minimum PPE r e q u i r e m e n t s .  

P r o c u r e  p e n e t r a t i o n  permit from WMCO f o r  V i b r a c o r e  o p e r a t i o n s .  
I d e n t i f i e s  p o t e n t i a l  underground h a z a r d s  s u c h  

P r o c u r e  u t i l i t i e s  c l e a r a n c e  from WMCO s u b c o n t r a c t o r .  
Conduct A S I / I T  Magnetometer s u r v e y  i n  area where b o r i n g  i s  t o  be 
i n i t i a t e d .  
A s s i g n / I s s u e  P e r s o n a l  Radon Dos ime te r s .  
R e z e r o / I s s u e  S e l f  Reading Dos ime te r s .  
All heavy equipment i s  r e q u i r e d  t o  undergo  a s a f e t y  i n s p e c t i o n  b y  
WMCO F i r e  and  S a f e t y  p e r s o n n e l  upon i n i t i a l  e n t r y  t o  t h e  FMPC. 
Per form t a i l g a t e  mee t ing  t o  f a m i l i a r i z e  team w i t h  s i t e  specif ic  
hazards .  I d e n t i f y  e x c l u s i o n  zone and  break area. D i s c u s s  
a l t e r n a t e  communications s i g n a l s  ( i f  a p p l i c a b l e ) .  
Ca l ib ra t e  i n s t r u m e n t s  and l o g  c a l i b r a t i o n s .  
V i s u a l l y  s c a n  t h e  s i t e  f o r  s i g n s  o f  c o n t a m i n a t i o n .  
Per form r e s p i r a t o r  check o u t  and fit  tes t  p r i o r  t o  u s e .  
Monitor  f o r  v o l a t i l e  o r g a n i c s  u s i n g  real  t i m e  i n s t r u m e n t s  such  as 
an  HNU. 
Monitor  f o r  r a d i a t i o , n  u s i n g  r a d i a t i o n  meters f o r  alpha a n d  
beta/gamma. 
U s e  buddy sys tem.  
T e a m s  of  a t  l ea s t  two i n d i v i d u a l s  w i l l  be u s e d  f o r  
a l l  a c t i v i t i e s  w i t h i n  an  e x c l u s i o n  zone.  T e a m  members w i l l  
mon i to r  each o t h e r  f o r  s i g n s  of heat s t r o k e  o r  o t h e r  d is t ress  and 
w i l l  r e n d e r  a i d .  

a s  u t i l i t i e s  and  b u r i e d  t a n k s .  

Note:  The A S I / I T  S i t e  S a f e t y  Off icer  and  any m e m b e r  o f  t h e  A S I / I T  
f i e l d  team have t h e  a u t h o r i t y  t o  s t o p  work when imminent o r  s e r i o u s  
s a f e t y  hazards o r  c o n d i t i o n s  e x i s t .  R e s t a r t  of work w i l l  be a l lowed  
o n l y  a f t e r  t h e  hazard o r  c o n d i t i o n  has been  abated o r  r educed  t o  a 
level deemed a c c e p t a b l e  by the  SSO ( o r  h i s  d e s i g n a t e d  r e p r e s e n t a t i v e )  
and  P r o j e c t  Manager. 

S i t e  S p e c i f i c  S a f e t y  P l a n  
K - 6 5  V e r t i c a l  Bor ings  
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10.0 SITE EXITING PROCEDURE 

10.1 Contamination Detection 

All site personnel are required to be monitored for contamination 
upon exit from contaminated areas. 
frisking with a hand-held radiation monitor. 

This- will be accomplished by 

Personnel monitoring will be performed using portable survey 
instruments equipped with either a FM Detector (Beta/Gamma) or a 
Zinc Sulfide Scintillation Detector (Alpha). For beta/gamma 
monitoring, the detector will be held within 1/2 inch of the 
surface being frisked and surveyed at a rate of 2 to 3 inches per 
second. Background levels while frisking for beta/gamma 
contamination must be less than 300 counts per minute (cpm). 
cases where background exceeds 300 cpm, monitoring will be 
performed using alpha scintillation detectors. 
contamination monitoring, the detector should be held as close as 
possible to the surface being frisked (not in contact) and 
surveyed at a rate of 1 to 2 inches per second. All personnel 
will perform a whole body frisk upon exist from a contamination 
area. 

In 

For alpha 

In the event that contamination can not be removed to below the 
action level (100 cpm beta/gamma or detectable alpha above 
background), contact Health Physics personnel. Health Physics 
should be notified of any contamination incidents. 

Vehicles and other equipment use on-site must be monitored for 
contamination (and decontaminated if necessary) before moving 
them to non-contaminated areas. Health Physics Personnel will 
determine when the equipment is safe to move to clean areas. 

10.2 Decontamination 

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

Personnel: Remove disposable protective equipment, wash hands, 
face and any other exposed skin. Detergent and water should be 
used to scrub skin surfaces which have contacted potentially 
contaminated wastes. 

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

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

Heavy Equipment: Heavy equipment generally requires 
decontamination at the equipment pad for non-production area 
environmental work. Frisking and/or wipe tests will be performed 
to confirm the effectiveness of decontamination. 

I 
I 

10.3 Dosimetry 

Log in self reading dosimeter results and turn in Radon dosimeter 
with ASI/IT Health and Safety. 

11.0 INVESTIGATION DERIVED WASTES 

Investigation derived wastes are wastes generated in the 
performance of onsite activities. These wastes include, but are 
not limited to: 

Vibracore cuttings 
Disposable PPE such as Tyvek coveralls, gloves 

Excess sample materials such as soil or water. 
Decontamination solutions such as methanol. 

booties. 

All potentially contaminated waste materials resulting from ASI/IT 
site activities will be collected and placed in drums or other 
containers specified by the client. Protective clothing will be 
placed in plastic bags and disposed of as compactible, potentially 
contaminated waste through WMCO. Wastes will be segregated, 
specifically waste solvent such as methanol will not be combined with 
other wastes such as disposable protective clothing. 

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

The client will be responsible for proper transport, shipment or 
disposal unless otherwise specified in the written contract. 

Site Specific Safety Plan 
K-65 Vertical Borings 
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12.0 CONTINGENCY PLANS 

WMCO has an established Emergency Response Plan and this organization 
will be utilized for any emergency other than minor injuries. ASI/IT 
personnel will not attempt to treat injuries, fight significant fires 
or control chemical spills. 

Iniuries ._ 

In the event of injuries, site personnel will try to reduce or 
eliminate the consequences when possible. The process of determining 
what is appropriate to do requires that each situation be evaluated on 
a case by case basis. 

If it is safe for the worker to attempt rescue, it should be done 
without delay to minimize the victim's injuries. 

12.1 Minor Injuries 

Minor injuries (sprains, strains, and cuts) are expected to be 
controlled by onsite personnel using standard first aid 
practices. ALL INJURIES WILL BE TREATED BY WMCO MEDICAL AND 
REPORTED TO AS1 PROJECT HEALTH AND SAFETY (JOE POLIZIANI). 

12.2 Serious Injuries Radio CONTROL 

The WMCO Medical Department maintains an emergency life squad 
crew and ambulance on all shifts, seven days a week. This crew 
will be notified immediately of any serious injury. The AS1 crew 
will use standard first aid procedures to stabilize the injury 
pending arrival of WMCO response personnel. 

,CPR should be administered only by persons currently certified i n  
CPR. Prior to performing CPR, the rescuer should consider what 
caused the victim to collapse. Chemicals around the nose and 
mouth can endanger the rescuer. 

12.3"Injuries Complicated by Contamination Radio CONTROL 

All injuries within the process area will be assumed to involve 
contamination until proven otherwise by WMCO. Injuries 
complicated by chemical contamination will be evaluated after 
considering the hazards associated with the contamination. In 
most instances, the site contamination is of concern only if l o n g  
term exposures occur. In these instances, the injury will be 
given the highest priority and contamination reduced as soon as 
practical. 

Site Specific Safety Plan 
K-65 Vertical Borings 
December, 1990 '1 9 

22 



2430 
1, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

12.0 CONTINGENCY PLANS (CONTINIED) 

12.3 Injuries Complicated bv Contamination (continued) 

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

0 The victim should be moved into an uncontaminated area and given 
a preliminary decontamination. 

12.4 

Preliminary decontamination generally consists of flushing with 
water to dilute and remove most of the chemical. It also 
includes removal of contaminated clothing. 
As soon as the chemical hazard has been reduced to an acceptable 
level, the rescuer should stabilize the victim. 
More thorough decontamination can be performed at a later time. 
Care should be taken to minimize the spread of contaminant 
through run off. 
Notify the ambulance dispatcher of the chemical involvement. 
Extent of injuries. 
What treatment has been performed (including decontamination) 
Number of victims. 
Your location. 
Telephone number. 
You HANG UP LAST. The dispatcher is trained to be calm and ask 
for the appropriate information in the order that it appears on 
his/her form. In some instances, the facility may be complex 
and require additional information such as cross streets or an 
escort from the entrance to the site. 
If you call the hospital, notify the emergency room of the 
chemical involvement so that they can prepare for the arrival. 

Fire Hazards Radio CONTROL 

Fire hazard operations include field activities such as drilling 
near pipelines, using flammable decontamination solutions, etc. 
All uncontrolled fires will be reported to WMCO, and the fire 
brigade requested before attempting any fire suppression 
activity. Emergency requests will be made by radio to CONTROL. 

Small fires which appear to be controllable by field personnel 
should be controlled only if the safety of the field personnel 
is not jeopardized. Resources such as water, fire 
extinguishers, and soil may be used to contain or extinguish 
small grass or solvent fires. WMCO shall be contacted before 
any attempt to control the fire is made. 

Site Specific Safety Plan 
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12 .5  C h e m i c a l / R a d i o l o c z i c a l  R e l e a s e s  Radio CONTROL 

If a release in the form of a spill, leak or vapor cloud is 
observed, ASI/IT personnel will withdraw at least 300 feet 
upwind and immediately notify authorities in the following 
order: 

1. Radio to "CONTROL" 
Control will dispatch the necessary personnel to handle 
the situation. 

If possible, the following information should be included in the 
notification: 

Cause of.release if known 
Location of release 
Time of release 
Chemical identity 
Quantity involved 
If there is radioactive involvement 
If materials are leaving the area as a vapor/gas 
If there is fire involvement 
The number of known exposures or injuries (if any) 

Additional information may be requested such as: 

e What has been/is being done to minimize the hazard. 
e Degree of hazard to responders based on your knowledge of 

the contaminants. 

Site Specific Safety Plan 
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12.0 CONTINGENCY PLANS (CONTINUED) 

12.6 Chemical Splashes 

E v e s  
Move t h e  v ic t im t o  a n  uncontam,nated area. Ho-d t h e  v ic t ims  
e y e s  open' and f l u s h  e y e s  f o r  15 m i n u t e s  w i t h  water ( o r  i s o t o n i c  
s a l i n e ) .  ._ 
e N o t i f y  C o n t r o l .  
e T e l l  t h e  C o n t r o l  t h e  name of the  chemicals, i f  known. 

e T e l l  how many p a t i e n t s  t o  e x p e c t .  
T e l l  them what was done t o  t rea t  the  p a t i e n t ( s ) .  

Sk in  
Move t h e  v ic t im t o  an uncontaminated  l o c a t i o n .  Remove 
con tamina ted  c l o t h i n g  and  wash the  affected s k i n  areas. F l u s h  
t h e  s k i n  f o r  15-30 minutes  and n o t i f y  Medical. 

ROUTE TO HOSPITAL FROM S I T E  

F i r s t  a i d  s t a t i o n  and ambulance service i s  ava i lab le  o n s i t e .  
Radio c o n t r a c t  CONTROL. 
c a p a b i l i t y  which i n c l u d e s  an ambulance and  EMT medical 
p e r s o n n e l .  

WMCO m a i n t a i n s  a n  emergency r e s p o n s e  

HOSPITALS 

The n e a r e s t  med ica l  f a c i l i t y  i s  t h e  WMCO Medica l  F a c i l i t y .  I t  
i s  the  p r imary  c h o i c e  f o r  o n s i t e  i n j u r i e s .  T h e  WMCO ambulance 
w i l l  t r a n s p o r t  t h e  i n j u r e d  t o  t h e  n e a r e s t  h o s p i t a l  i f  n e c e s s a r y .  

1 The n a t u r a l  r e s p o n s e  t o  e y e  p a i n  i s  t o  c l o s e  t h e  e y e s .  
r e s c u e r  must keep t h e  e y e s  open t o  remove chemical from u n d e r  
t h e  e y e l i d s .  The f l u s h i n g  s o l u t i o n  c a n  c a u s e  ex t r eme  d i s c o m f o r t  
i f  it i s  t o o  h o t  o r  t o o  c o l d .  
body t e m p e r a t u r e .  

The 

Try t o  m a i n t a i n  s o l u t i o n  n e a r  

12.7 Adverse Weather 

Work w i l l  be s t o p p e d  i f  l i g h t e n i n g ,  r a i n  o r  o t h e r  a d v e r s e  
weather c o n d i t i o n s  a r e  i n  t h e  a r e a .  

S i t e  S p e c i f i c  S a f e t y  P l a n  
K-65 V e r t i c a l  Bor ings  
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12.7 

John Wood: 

Emeraencv Telephone N u m b e r s  
Ambulance: Radio to Control 
Hospital: Radio to Control 
Fire: Radio to Control 

Project Manager: 
Joe Poliziani, H.P., PHSO: 
Oba Vincent (DOE) 
EMERGENCY RESPONSE 
Industrial Hygiene: 
Radiation Safety (WMCO) : 
Fire and Safety (WMCO): 
Utili.ty Engineer (WMCO) : . . . 
PROJECT CONTACTS: 

Work Home Radio 
(513) 738-3100  
(513) 738-3100  810 
(513) 738-6937  
(513) 738-6511 or CONTROL 
(513) 738-6207 357 
(513) 738-6889 355 
(513) 738-6235 303 .............. . . . . . . . . . . . . . . . .  202 

IT Project Manager-Dick Boyd (11646-5068  

IT Health 6 Safety-Alan Duff (1)646-5068  

IT Ops. Supervisor-Doug Moore (1)646-5068  

WMCO Health Physics 
Supervisor-Steve Ferguson (513) 738-8906 

Beeper-(800) SKY PAGE-PIN #2673610 

Beeper-(800) SKY PAGE-PIN #2673609 

Beeper-802-1943 

Beeper-844-7147 
Beeper- (800) SKY PAGE-PIN #2673610 

Site Specific Safety Plan 
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2430 
CONFINED SPACE ENTRY 

N o  Conf ined  Space E n t r y  is  P e r m i t t e d .  

S i t e  S p e c i f i c  S a f e t y  P l a n  
K-65 V e r t i c a l  B o r i n g s  
December, 1 9 9 0  24 
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14.0  PERSONAL PROTECTIVE EQUIPMENT 

This discussion of personal protective equipment is generic in nature. 
Specific site requirements are presented in the site specific section. 

1 4 . 1  L e v e l - B  

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

Unknown atmospheres 
IDLH atmospheres 
Air concentrations exceeding 3X exposure standard . 

Atmospheres containing chemicals having poor warning 
properties. 

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

1 4 . 2  L e v e l - C  

Hardhat (optional) 
Face Shield (optional) 
Air purifying respirator cartridges (organic vapors, acid gas, 
pesticides, radionuclides, particulates) 
5-minute escape apparatus (optional *1) 
Disposable coveralls: Saranex, Tyvek or equivalent 
Inner gloves: Latex or PVC 
Outer chemical resistant: Nitrile, butyl etc. 
Chemical resistant boots 
Outer Disposable booties:latex 
Level-C is intended to be used where: 

Cartridges are approved for use with the contaminant 
Oxygen concentrations are between 19.5 and 25% 
Toxic contaminant concentrations are not IDLH 

Contaminants have good warning properties 

Concentrations are known and continuously monitored 
Contaminant concentrations do not exceed 3 X  exposure 

Site Specific Safety Plan 
K-65 Vertical Borings 
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14.0 PERSONAL PROTECTIVE EQUIPMENT (CONTINUED) 

Car t r idges  will be changed: 

D a i l y .  

If breakthrough i s  de tec t ed .  
I f  c o l o r  i n d i c a t o r  shows t h a t  t h e  c a r t r i d g e  is spen t .  

.. 

S i t e  Spec i f i c  Safety Plan 
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15.0 CALIBRATION OF S I T E  ENTRY EQUIPMENT 

I t  i s  t h e  d e s i g n a t e d  S i t e  S a f e t y  Off icer ' s  d u t y  t o  check the  l o g  
b o o k ( s )  b e f o r e  s i t e  e n t r y  t o  v e r i f y  t h a t  t h e  s i te  e n t r y  equipment  w a s  
ca l ibra ted .  If t h e  f o l l o w i n g  i n f o r m a t i o n  is  n o t  p r e s e n t ,  
s h o u l d  n o t i f y  t h e  team leader who i s  u l t i m a t e l y  r e s p o n s i b l e  f o r  t h e  
o v e r a l l  o p e r a t i o n .  The team l e a d e r  i s  t h e n  r e s p o n s i b l e  f o r  g e t t i n g  
t h e  i t e m s  c o r r e c t e d .  

15.1 HNU Photoionization Detector 

C a l i b r a t e  d a i l y  b e f o r e  e n t r y  
Record t h e  f o l l o w i n g  i n f o r m a t i o n  f o r  each c a l i b r a t i o n :  
0 Date 
0 T i m e  
0 S i t e  name 
C a l i b r a t i o n  gas:  C o n c e n t r a t i o n  and  i d e n t i t y  
Span p o t e n t i o m e t e r  s e t t i n g  
D i f f i c u l t i e s  
C a l i b r a t o r ' s  name ( p r i n t e d )  
P robe  t y p e  

t h e  SSO 

.- 

15.2 Radiation Meter 

Semi-annual c a l i b r a t i o n  by m a n u f a c t u r e r  o r  NBS traceable 
s t a n d a r d .  
D a i l y  f i e l d  f u n c t i o n  check u s i n g  check s o u r c e  o r  gas m a n t l e  
bags. 
Record: 

0 

. <  Date 
T i m e  

0 R a d i a t i o n  s o u r c e  
R e s u l t s :  Note t h a t  t h e  r e a d i n g s  s h o u l d  be s t a b l e .  If t h e  
r e s u l t s  s t a r t  t o  change w h i l e  t e s t i n g  unde r  t h e  same c o n d i t i o n s ,  
n o t i f y  t h e  A S I / I T  Health and  S a f e t y  Depar tment .  

S i t e  S p e c i f i c  S a f e t y  P l a n  
K-65 V e r t i c a l  Bor ings  
December, 1 9 9 0  27 30 
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16.0 DRILLING OPERATIONS 

All drilling operations are dangerous. 
monitoring safer. 

Several safety tips will make 

UNDERGROUND HAZARDS 
No ground penetration employing heavy equipment is 
permitted until public/facility representatives--have 
determined that the following underground utilities are 
not present: 
Electricity 
Gas 
Sewer 
Telephone(metal1ic and fiberoptical cables) 
Water 
Steam 
Cave-in hazards my be present in Karst topography or near 
storage tanks 
Fire and explosion hazards are also present if 
containerized chemicals are present underground. 
(geophysical testing should be performed if there is doubt 
about the presence or location of underground structures.) 

OVERHEAD HAZARDS 
Wires 

10 feet from a 50 KV or less line; 
20 feet from a 50 KV to 345 KV line; and 

0 34 feet from a 345 KV to 750 line. 
Buildings (25’  clearance needed to raise boom) 
Tree limbs (25’ clearance needed to raise boom) 

Lightening 
Rain on Cathead 
Weak cables, ropes or hydraulic lines 
Loose fitting clothing tends to snag on rotating equipment 
Noise 

MISCELLANEOUS HAZARDS 

PROCEDURES 
No one but the required personnel should be within 4 feet 
of the Vibracorer. 
frequently during Vibracorer operation and when the core 
is extracted. 

Monitoring should be performed 

The operation crew is responsible for maintaining the 
Vibracore and stopping work if unsafe conditions develop. 

Site Specific Safety Plan 
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16.0 DRILLING OPERATIONS (CONTINUED) 

T h e  d e s i g n a t e d  h e a l t h  and s a f e t y  p e r s o n n e l  a re  e x p e c t e d  t o  be f a m i l i a r  
w i t h  t h e  chemical and  r a d i o l o g i c a l  h a z a r d s  a s s o c i a t e d  w i t h  t h e  s i t e  
o p e r a t i o n s .  I f  t h e y  n o t i c e  someth ing  t h a t  appears t o  be a h a z a r d ,  t h e  
w i l l  n o t i f y  t h e  o p e r a t o r  s o  t h a t  t h e y  c a n  assess the  c o n d i t i o n .  
A c t i o n s  t a k e n  ( i n c l u d i n g  no a c t i o n )  w i l l  be documented. T h e  s a f e t y  
p e r s o n n e l  w i l l  a l s o  a s s u r e  t h a t :  

1. A minimum of two p e r s o n s  w i l l  be p r e s e n t  a t  t h e  d r i l l i n g  
s i t e  a t  a l l  times of  o p e r a t i o n .  

2 .  R e s p i r a t o r y  p r o t e c t i o n  i s  worn when c o n d i t i o n s  w a r r a n t  i t .  
P e r s o n a l  p r o t e c t i v e  equipment  impairs t h e  o p e r a t o r ' s  
v i s i o n .  Gloves and o t h e r  s a f e t y  equipment  c a n  make 
"normal o p e r a t i o n s "  more d i f f i c u l t  t o  pe r fo rm.  
Unnecessary u s e  of  r e s p i r a t o r y  equipment  s h o u l d  n o t  be 
r e q u i r e d .  If an o p e r a t o r  feels  more c o m f o r t a b l e  u s i n g  
r e s p i r a t o r y  p r o t e c t i o n  t o  r e d u c e  e x p o s u r e s  which w i l l  n o t  
exceed  t h e  p u b l i s h e d  exposure  levels, he must be aware o f  
t h e  i n c r e a s e d  p h y s i c a l  h a z a r d s .  

4 .  That a t  l eas t  f i v e  (5)  fee t  o f  c l e a r a n c e  i s  m a i n t a i n e d  on 
a l l  sides of the  V i b r a c o r e r  f o r  emergency egress. 

NOISE 
Noise  can  exceed  t h e  levels set by OSHA d u r i n g  c e r t a i n  
o p e r a t i o n s  such  as V i b r a c o r e r  o p e r a t i o n .  Hea r ing  
p r o t e c t i o n  s h a l l  be worn 'any  t i m e  n o i s e  levels  exceed  90  
dBA . 

S i t e  S p e c i f i c  S a f e t y  P l a n  
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16.0 DRILLING OPERATIONS (CONTINUED) 

PERSONAL PROTECTIVE EQUIPMENT (PPE) 
Personal protective equipment should include: 

Hard Hat 
Eye protection such as safety glasses or goggles 
Safety boots 

Gloves 
Hearing protection ._ 

DECONTAMINATION 
Decontamination of equipment generally requires the use of power 
cleaners such as pressure sprayers or. steam cleaners. Wipe 
tests are required to confirm the effectiveness of 
decontamination efforts. No contaminated heavy equipment is to 
leave the site without the written permission of the site 
operator (Westinghouse) . 

CHEMICAL AND RADIOLOGICAL HAZARDS 
Will be dealt with in the hazard assessment section. 

Site Specific Safety Plan 
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17.0 HEAT STRESS 

H e a t i n g  of t h e  body o c c u r s  from three s o u r c e s :  
1. Rad ian t  h e a t i n g  from heat s o u r c e s  o r  s u n l i g h t .  
2 .  Convec t ive  h e a t i n g  from c o n t a c t  w i t h  a w a r m e r  o b j e c t  o r  

3 .  
q u i d .  
Me tabo l i c  h e a t i n g  caused  by a c t i v i t y .  

.- 
Cool ing  o c c u r s  t h r o u g h  three mechanisms: 

1. R e s p i r a t i o n :  The a i r  w e  e x h a l e  i s  w a r m .  A s  t h e  body 

2 .  R a d i a t i o n :  Heat i s  released a t  t h e  s u r f a c e  o f  t h e  s k i n .  
o v e r h e a t s ,  t h e  r e s p i r a t i o n s  become more rapid.  

A s  t h e  body o v e r h e a t s ,  t he  s u r f i c i a l  b l o o d  vessels d i l a t e  
and a l l o w s  more heat t o  be l o s t .  

and  e v a p o r a t e s .  T h e  s k i n  is  c o o l e d  b y  e v a p o r a t i v e  
c o o l i n g .  

3 .  Evapora t ion :  P e r s p i r a t i o n  i s  released t o  t h e  s k i n  s u r f a c e  

P e r s o n a l  p r o t e c t i v e  equipment r e d u c e s  t he  body ' s  a b i l i t y  t o  shed 
e x c e s s  heat  t h r o u g h  r a d i a t i o n  and  e v a p o r a t i o n  of  sweat. P e r s o n a l  
p r o t e c t i v e  equipment ( f o r  chemicals) can  a l s o  ac t  l i k e  a g reenhouse  
and  p r e v e n t  heat  d i s s i p a t i o n  by p r e v e n t i n g  e v a p o r a t i o n .  

These f ac t s  mean t h a t  heat stress can  be a s e r i o u s  problem t o  
haza rdous  waste s i t e  workers .  The f o l l o w i n g  d i s c u s s i o n  i s  i n t e n d e d  t o  
f a m i l i a r i z e  p e r s o n n e l  w i t h  t h e  symptoms of heat stress. 

Heat stress i s  a p r o g r e s s i v e  c o n d i t i o n .  I ts  mildest  form i s  a s l i g h t  
e l e v a t i o n  o f  body t e m p e r a t u r e .  Normal body t e m p e r a t u r e  i s  g e n e r a l l y  
n e a r  9 8 . 6  F .  
t o  100-101  F .  By t h e  t i m e  t h a t  the  body t e m p e r a t u r e  reaches 101 F,  
t h e  worker g e n e r a l l y  has a headache.  T h i s  i s  n o t  a s e r i o u s  c o n d i t i o n  
and can  b e  t r e a t e d  t h r o u g h  increased rest p e r i o d s  and  c o o l  f l u i d  
i n t a k e .  The worker s h o u l d  n o t  be a l l o w e d  t o  work u n t i l  t h e  body 
t e m p e r a t u r e  has been reduced  t o  below 99F. 

Working i n  high t e m p e r a t u r e s  may e levate  t h e  t e m p e r a t u r e  

If work c o n t i n u e s  when t h e  f irst  symptoms o c c u r ,  t h e  p e r s o n  may 
d e v e l o p  Heat Cramps. 
t o  hea t .  
t h e  "normal" envi ronment .  The p e r s o n  p e r s p i r e s  h e a v i l y ,  o f t e n  
d r i n k i n g  l a r g e  q u a n t i t i e s  of  water. A s  t h e  s w e a t i n g  c o n t i n u e s ,  s a l t s  
are l o s t  b y  t h e  body b r i n g i n g  abou t  p a i n f u l  muscle  c ramps .  

Heat Cramps are b r o u g h t  a b o u t  b y  l o n g  e x p o s u r e  
The o u t s i d e  t e m p e r a t u r e  does  n o t  have t o  be much h i g h e r  t h a n  

Trea tment :  Any heat related illness or emerqency will be immediatelv 
transported to the WMCO medical department for medical evaluation. 
T h e  worker s h o u l d  be g i v e n  r e s t ,  c o o l  f l u i d s ,  and  removed from work 
f o r  a t  l e a s t  t h e  remainder  of t h e  d a y .  T h e  p e r s o n  i s  l i k e l y  t o  have 
a n  i n c r e a s e d  s u s c e p t i b i l i t y  t o  h e a t  f o r  t h e  n e x t  f e w  d a y s .  

S i t e  S p e c i f i c  S a f e t y  P l a n  
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17.0 HEAT STRESS (CONTINUED) 

Heat Exhaus t ion  

H e a t  e x h a u s t i o n  symptoms i n c l u d e  a n e a r  normal  body t e m p e r a t u r e  and  
p r o f u s e  s w e a t i n g .  T h e  t e m p e r a t u r e  may reach 1 0 3  F.  V i c t i m s  o f  heat 
e x h a u s t i o n  have  c o l d ,  w e t  palm clammy s k i n  and  can  f ee l  lethargic,  
d i z z y ,  a n d / o r  nauseous .  .- 

Treatment  of H e a t  Exhaus t ion  

Remove the  p e r s o n  from f i e ld  work. Have t h e  p e r s o n  rest  i n  a c o o l  
area such  as a n  a i r  c o n d i t i o n e d  car  o r  shaded area. P r o v i d e  c o o l  
l i q u i d s  t o  d r i n k .  Avoid beverages which c o n t a i n  c a f f e i n e  o r  a l c o h o l .  
Do n o t  a l l o w  t h e  v i c t i m  t o  go back t o  work f o r  a t  l eas t  one o r  two 
days .  

Heat S t r o k e  

Heat s t r o k e  i s  a l i f e  t h r e a t e n i n g  c o n d i t i o n .  T h e  p e r s o n ' s  body 
t e m p e r a t u r e  r e g u l a t i n g  mechanism f a i l  and h i s  body c a n  n o t  r i d  i t se l f  
of  e x c e s s  hea t .  H e a t  s t r o k e  symptoms i n c l u d e  high body t e m p e r a t u r e s  
and HOT DRY S K I N .  Most cases of  heat s t r o k e  are  r e p o r t e d  on h o t  humid 
d a y s .  

HEAT STROKE VICTIMS MUST BE TRANSPORTED TO A HOSPITAL FOR IMMEDIATE 
TREATMENT. The i n d i v i d u a l  must n o t  be a l l o w e d  t o  dr ive h imsel f ,  s i n c e  
cases a r e  on r e c o r d  where t h e  vict im's  c o n d i t i o n  worsens ,  he l a p s e s  
i n t o  unconsc iousness  and  d ies .  Heat s t r o k e  v i c t ims  are n o t  t o  r e t u r n  
t o  f i e l d  work w i t h o u t  t h e  p h y s i c i a n ' s  c o n s e n t .  

PREVENTION OF HEAT STRESS 

Become a c c l i m a t i z e d  t o  heat f o r  several d a y s  whenever p o s s i b l e .  Work 
i n  t h e  c o o l e r  p o r t i o n s  of  t h e  day .  E a r l y  morning h o u r s  and  e v e n i n g  
hour s  a r e  c o o l e r .  

Take f r e q u e n t  breaks and  consume a t  l e a s t  one p i n t  o f  c o o l  f l u i d  every 
hour .  R e p l e n i s h  e l e c t r o l y t e s  t h rough  t h e  consumption of d i l u t e d  
d r i n k s .  The body l o s e s  more w a t e r  t han  e l e c t r o l y t e s .  C o n c e n t r a t e d  
s a l t ,  e l e c t r o l y t e ,  o r  j u i c e s  can make you more s u s p e c t a b l e  t o  heat  
stress. 

S i t e  S p e c i f i c  S a f e t y  P l a n  
K-65 Ver t ica l  Bor ings  
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17.0 HEAT STRESS (CONTINUED) 

Moni to r ing  : 

Heat S t r e s s  Moni to r ing  s h o u l d  be per formed whenever t e m p e r a t u r e s  
exceed  80 F and  r e s p i r a t o r y  p r o t e c t i o n  i s  r e q u i r e d .  O r a l  t e m p e r a t u r e s  
and  p u l s e  rates w i l l  be t a k e n  a t  t h e  end  of  each break. Elevated 
t e m p e r a t u r e s  o r  elevated p u l s e  rates w i l l  be hand led  as folLows:  

O r a l  Temp.: less t h a n  99: Cont inue  Work 

O r a l  Temp: 99-100.3 F 

O r a l  Temp: > 100.4 F 

P u l s e  R a t e :  > 110 bpm 

Reduce r a t e  of work o r  t a k e  
more f r e q u e n t  breaks.  Consume more c o o l  
f l u i d s  . 
Re,move from work u n t i l  temp. 
r educed  t o  9 9  F o r  less a .  

Remove from work u n t i l  p u l s e  r a t e  f a l l s  
below 1 1 0  beats p e r  minu te .  

P b  

If t h e  body t e m p e r a t u r e  exceeds  1 0 0 . 4 ,  t h e  p u l s e  r a t e  e x c e e d s  110 bpm 
a t  rest t h e  p e r s o n  must n o t  c o n t i n u e  t o  work. These c o n d i t i o n s  have 
been found t o  p r e v e n t  most heat re la ted i l l n e s s e s .  O c c a s i o n a l l y ,  
h igh  heat c o n d i t i o n s  combined w i t h  poor  e a t i n g ,  s l e e p i n g  and d r i n k i n g  
h a b i t s  h a s  r e s u l t e d  i n  h e a t  s t r o k e  o c c u r r i n g  i n  l ess  t h a n  2 0  m i n u t e s .  

H e a t  stress m o n i t o r i n g  must be per formed a t  l e a s t  once per hour  f o r  
documenta t ion ,  b u t  may have t o  be i n c r e a s e d  under  severe 
c i r c u m s t a n c e s .  

I 
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Table 3 Signs and Symptoms of Heat Stress  

0 Heat rash may r e s u l t  f rom c o n t i n u o u s  exposure  t o  heat o r  humid a i r .  

Heat cramps are  caused  b y  heavy s w e a t i n g  w i t h  i n a d e q u a t e  e l e c t r o l y t e  
r ep lacemen t .  

._ 

S i g n s  and symptoms i n c l u d e :  
- muscle  spasms 
- p a i n  i n  t h e  hands,  feet, and  abdomen 

Heat exhaustion o c c u r s  from i n c r e a s e d  stress on v a r i o u s  body o r g a n s  
i n c l u d i n g  i n a d e q u a t e  b l o o d  c i r c u l a t i o n  due  t o  c a r d i o v a s c u l a r  

- p a l e ,  c o o l ,  mo i s t  s k i n  
- heavy s w e a t i n g  
- d i z z i - n e s s  
- nausea  
- f a i n t i n g  

I i n s u f f i c i e n c y  o r  d e h y d r a t i o n .  S i g n s  and  symptoms i n c l u d e :  

. Heat stroke i s  t h e  most s e r i o u s  form of heat  stress. Tempera ture  
r e g u l a t i o n  f a i l s  and  the  body t e m p e r a t u r e  r ises t o  c r i t i c a l  l e v e l s .  
Immediate a c t i o n  must be t a k e n  t o  c o o l  and  body b e f o r e  s e r i o u s  i n j u r y  
and death o c c u r .  S i g n s  and  
symptoms i n c l u d e :  
- red, h o t ,  u s u a l l y  d r y  s k i n  
- lack o f / o r  r educed  p e r s p i r a t i o n  
- d i z z i n e s s  and  c o n f u s i o n  
- s t r o n g ,  r a p i d  p u l s e  
- coma 

Competent medical h e l p  must be o b t a i n e d .  

Because t h e  i n c i d e n c e  o f  heat stress depends on a v a r i e t y  of f a c t o r s ,  a l l  
workers ,  even t h o s e  n o t  wear ing  p r o t e c t i v e  equipment ,  s h o u l d  be  m o n i t o r e d .  

S i t e  S p e c i f i c  S a f e t y  P l a n  
K-65 V e r t i c a l  Bor ings  
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18.0 APPROVAL AND COMPLIANCE STATEMENT 

This site specific safety plan was produced for the use of ASI/IT 
employees subcontractors. It was intended for the Feed Materials 
Production Center, Fernald, Ohio .. 

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

Name (lettered) Signature Date 

TEAM LEADER 

DESIGNATED SITE SAFETY OFFICER 

EQUIPMENT OPERATOR 

The following individuals are not obligated, by contract, to-follow ASI/IT 
safety policies, but have read and understood the safety plan: 

*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 AS1 

By Client 

By OSHA 

Site Specific Safety Plan 
K-65 Vertical Borings 
December, 1990 35 
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K-65 SILO BERM VERTICAL BORING SAMPLING PLAN 

1 . 0  INTRODUCTION 

The K-65 s i l o  berm s u b s o i l s  w i l l  be a n a l y z e d  f o r  g e o t e c h n i c a l ,  
chemical and  r a d i o l o g i c a l  p a r a m e t e r s ,  ' based on t h e  f o l l o w i n g  
h i s t o r i c a l  i n f o r m a t i o n :  

0 The K-65 s i l o  leakage h i s t o r y  as  documented i n  a 
memorandum from R . C .  Hea the r ton ,  N a t i o n a l  Lead Company of 
Ohio ( N L O ) ,  t o  C e n t r a l  F i les ,  NLO, d a t e d  November 2 5 ,  ' 

1953,  S u b j e c t :  "K-65 S t o r a g e  Tank No. 1". 

0 A p r e l i m i n a r y  r a d i o l o g i c a l  a s ses smen t  i n d i c a t e s  t h e  
p o s s i b l e  p r e s e n c e  of s i l o - d e r i v e d  radon d a u g h t e r  
p r o d u c t s ,  lead 2 1 0 ,  polonium 2 1 0 ,  and  s tab le  lead i n  t h e  
s o i l s  s u r r o u n d i n g  t h e  K-65 s i l o s .  

0 The e x i s t e n c e  o f  a b u r i e d  underground d e c a n t  t a n k ,  
h i s t o r i c a l l y  known as  t h e  uppe r  sump, and a s s o c i a t e d  
p i p i n g  s y s t e m  a d j a c e n t  t o  and u n d e r n e a t h  t h e  s i l o s  which 
w a s  u sed  t o  t r a n s p o r t  K-65 waste s l u r r y  and d e c a n t e d  s i l o  
l i q u i d s  between the  s i l o s  and t h e  p r o d u c t i o n  p l a n t .  

The K-65 s i l o s  berm w i l l  b e  sampled and a n a l y z e d  t o  d e t e r m i n e  and  
v e r i f y  t h e  e x t e n t  of c o n t a m i n a t i o n  i n  t h e  s o i l s  s u r r o u n d i n g  t h e  K- 
6 5  s i l o s .  Deta i led  sampl ing  p r o c e d u r e s  have  been deve loped  and a re  
p r e s e n t e d  i n  t h e  f o l l o w i n g  s e c t i o n s .  

A s i t e  s p e c i f i c  hea l th  and s a f e t y  p l a n  has been w r i t t e n  and  w i l l  be 

implemented t o  i n s u r e  worker s a f e t y  and s a t i s f y  a p p l i c a b l e  
r e g u l a t i o n s .  Ground s t a b i l i t y  h a s  been a s s e s s e d  by p r e v i o u s  
d r i l l i n g  o p e r a t i o n s  i n  t h e  area and  has proven  n o t  t o  be a conce rn  
i n  t h e  a r e a s  where sampl ing  w i l l  o c c u r .  

1.1 EMERGENCY PROCEDURES 

If an  emergency s i t u a t i o n  a r i s e s  d u r i n g  t h e  c o u r s e  of t h i s  work, 
w i l l  be hand led  a s  o u t l i n e d  i n  t h e  WMCO K-65 S i l o  Numbers 
Area Emergency P rocedures  (SOP 6 5 - C - 2 0 1 ) .  If h i g h l y  r a d i o a c t i v e  

it 
1 a n d  2 
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material is encountered, as defined in the safety plan, the boring 
will be immediately plugged as this will be an indication tha&&Q 

silo is leaking excessively. 

1.2 DRILLING AND SAMPLING PROCEDURES 

The following subsections describe the K-65 silo berrn vertical 
boring sampling effort. 

1.2.1 Drillinq Procedures , 
The Vibracore technique will be used for the four vertical 
borings. The borings will be 3 inch inside diameter. 

After drilling and sampling is complete, the boring will 
be plugged with cement-bentonite grout utilizing the 
tremie line method. 

All cuttings will be drummed. All drums will be clearly 
labeled with location, depth interval, date, and drum 
contents. All. drums will be staged pending RCRA and 
radiological characterization of the specified samples. 

1.2.2 Samplinq Procedures - Four Vertical Borinqs 
Four vertical borings will be advanced and sampled approximately 

5 feet from the exterior or silo walls, utilizing the Vibracore 

technique to sample retrieval depths of 10 and 20 feet, or the 
maximum achievable depth between 10 and 20 feet. See Figure 1-1 

for sample locations. All samples will be screened for 
radioactivity ana volatiles. Samples displaying elevated readings 

will be analyzed for the same parameters as the scheduled interval 
samples. The samples will be taken in ten-foot lengths which are 

centered on each of the designated sample point locations shown in 

Figure 1. The first 5 foot length of the ten-foot sample will be 
analyzed for chemical constituents; while the second 5 foot length 

will be analyzed for radiological constituents and geotechnical 

parameters. The balance of unused sample material will be sealed 

and archived. All boring logs, sample collection records, and 

analyses shall be performed per the RI/FS Quality Assurance Project 
Plan requirements. Sample analyses are specified in Sections 1.3 

and 1.4 and summarized in Table 2. 

44 
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1.3 RADIOLOGICAL AND CHEMICAL ANALYSES 2430 
Samples at the specified intervals will be analyzed for 
radiological and chemical constituents. The required radiological 
and chemical analyses are listed below: 

e Full radiological analysis as defined i n  the "?.I/FS, 

1 9 8 8 .  .. 

FMPC, Quality Assurance Project Plan, dated March 31, 

e Pb-210 (sample concentrations of polonium 210 can also be 
determined from this analysis, because there had been 
sufficient storage time to allow the nuclides to reach 
secular equilibrium). 

e Full HSL analysis as defined in the "RI/FS, FMPC, Quality 
Assurance Plan," dated March 31, 1 9 8 8 .  

e TCLP Metals 

Sample preparation and analysis will be performed in accordance 
with the RI/FS FMPC Quality Assurance Project Plan, dated 
March 31, 1 9 8 8 .  

1.4 GEOTECHNICAL ANALYSES 
The physical properties of the embankment will be used to determine 
the expected soils behavior during remedial alternative soil 
conditioning, such as grout injection, as well as general 
geological and descriptive geotechnical parameters. The analyses 
ASTM standards and procedures are identified in Table 3. 

All sample analytical testing must be conducted as specified under 
the appropriate ASTM standards and laboratory procedures using 
qualified geotechnical technician(s) and properly calibrated 
apparatus which meet the intent of ASTM D3740-80 .  Documentation 
for the testing will conform to the standards set forth in the 
RI/FS, FMPC Quality Assurance Project Plan," QAPP. 

3 
45 



2430 

1.5 S C E D U L E  

Four Vertical Borings: 

Training = 1.5 days 
Sampling: 4 borings @ 1-boring/day = 4.0 days 
Set-up, Plugging Boring, Rig, 
Maintenance, Tear Down and 
Decontamination: @ 2 days/boring = 8.0 days 

Total Work Days to Complete Task = 13.5 days 

4 
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Table 1. K-65 Embankment 
Geotechnical, Chemical, and Radiological Test Schedule 

Required Minimum Minimum 
Performed No. of Test Sample Sample 
BY Tests Completion Size Per Location Test Type 

Date Test 

Full radiological 
analysis per "RI/FS, 
FMPC, Work Plan, I' IT Corp 
dated March 31, 1 9 8 8  
P,2 1 0  

Full HSL analysis per 
"RI/FS, FMPC, IT Corp 
Work Plan," 
dated March 31, 1 9 8 8  
TCLP Organics and Inorganics 

ASTM D2216-80 
ASTM D4318-84 GeoTechnical 
ASTM D854-83 SubContractor" 
ASTM D422-63 
ASTM D2487-85 

2 8  
8 weeks after 1.1 kg per' 
receipt of sample Series Per Fig. 1 

2 8  

2 8  8 weeks after 1 . 3  kg perb 
receipt of sample Series Per Fig. 1 

2 8  

2 8  Per Fig. 1 
2 8  8 weeks after 1 2 5  g 
28 receipt of samples 

2 8  
2 8  4 kg 

'Tests will be done in lab setting and comply with the ASTM. 
bSamples will be packaged and shipped in the appropriate containers in Revision 3 of the RI/FS Work 
Plan, Volume I: Sampling Plan and Volume V: Quality Assurance Project Plan. 

6 
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TABLE 2 Geotechnical Properties 

Method Title Reference 

Water Content 
Determination 

ASTM D2216-80, "Laboratory Determination 
of Water (Moisture) Content of Soil, 
Rock, and Soil-Aggregate Mixtures," 
1987 Annual Book of ASTM Standards Vol. 
04.08 Soil and Rock: Buildinp Stones; 
Geotextiles 

Atterberg Limits ASTM D4318-84, "Standard Test Methods for 
Liquid Limit, Plastic Limit, and Plastic 
Index of Soils," 1987 Annual Book of ASTM 
Standards Vol. 04.08 Soil and Rock; 
Building Stones: Geotextiles 

Specific Gravity 
Determination 

ASTM D854-83, "Standard Test Method of 
Specific Gravity of Soils," 1987 Annual 
Book of ASTM Standards Vol. 04.08 Soil 
and Rock: Buildinp Stones: Geotextiles 

Grain Size ASTM D422-63, "Particle Size Analysis of 
Soils," 1987 Annual Book of ASTM Standards 
Vol. 04.08 Soil and Rocks: Building Stones 
Geotextiles 

Soils Classification ASTM D2487-85, "Standard Test Method for 
Classification of Soils for Engineering Purposes," 
1987 Annual Book of ASTM Standards Vol. 04.08 
Soil and Rock: BuildinE BuildinE Stones: 
Geotextiles 
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X-65 SILO BERM SAMPLE CORE HANDLING PROCEDURE 
._ 

1.0 PURPOSE 

The purpose of this document is to establish the procedure for 
removing the sample core fromthe Vibra-Corer sampling device 
and cleaning, inspecting, sectioning, and packaging the sample 
core. 

2.0 APPLICABILITY 

This procedure is applicable to sample core handling at the 
Silo Area. 

3.0 RESPONSIBILITIES 

3.1 The IT Supervisor shall be responsible for the following: 

3.1.1 Contacting IT/WMCO Radiological Safety to determine 
the appropriate respiratory protection for the 
process being performed. 

3.1.2 Provide operators with the required respiratory 
protection and anti-contamination clothing. 

3.1.3 Ensure that only trained personnel perform this 
procedure. 

3.1.4 Ensure sectioning and/or packaging equipment is 
available. 

3.1.5 Obtain Radiation Work Permit. 

3.1.6 Reporting exceptional circumstances not addressed 
by this SOP in a "Minor Event Report" (Report to 
FMPC-704) and notifying the IT Project Manager and 
the Assistant Emergency Duty Officer of the 
circumstances. 

3.1.7 The IT Supervisor is responsible to assure the 
ventilation system is operating prior to personnel 
entering. the sample trailer. 

3.1.8 Ensures pocket dosimeters and TLDs are worn by all 
personnel involved in sampling operations. 
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3.2 IT Operators shall be responsible for the following: 

3.2.1 Compliance with this procedure. I 
3.2.2 Report unusual occurrences to the IT Supervisor. 

3 . 3  Radiation Safety'Technicians (RST) shall be responsible for: 

3.3.1 Reading and recording personnel Self-Reading -. Pocket 
Dosimeters (SRPD) at a minimum of two-hour intervals. 

Recording the end-of-day readings in the RST Log. 3.3.2 

3.3.3 Performing all monitoring (airborne, radiation,and 
contamination) specified by procedures and/or as 
instructed. I 

3.3.4 Reporting any unusual circumstances to the IT 
Supervisor and/or WMCO AEDO. 

3.4 The IT Analytical Technician shall be responsible for 
assisting with the sectioning,labeling, and sample collecting 
of core sections. 

3.4.1 IT Analytical Technician shall be responsible for 
reporting unusual circumstances to the IT Supervisor and 
AEDO . 

3.5 WMCO Transportation shall be responsible 
sampling equipment to the WMCO decontamination area. 

for transporting 

4.0 DEFINITIONS 

4.1 IT Supervisor - For the purposes of this procedure, the 
word llsupervisorii refers to the IT Supervisor in charge 
of the sampling. 

I 

4.2 Radiation Safety Technician (RTS) - IT/WMCO Health 
Physics Personnel supporting sampling operations. 

5.0 REFERENCES 

5.1 SOP 65-C-106, itsilo Waste Handling" 

5.2 FMPC-704, ilMinor Event Reporting". 

6.0 INDUSTRIAL HEALTH AND SAFETY REQUIREMENTS 

6.1 Safety glasses with side shields 
other eye protection is specified by WMCO IRS&T. 

shall be worn unless 

UH818DM2 
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6.2 

6.3 

6.4 

6.5 

6.6 

6.7 

Personnel shall wear respiratory protection provided by 
the supervisor as required. 

Anti-contamination clothing shall be worn when handling 
sample material from the berm. 

Leather-palm gloves shall be worn when handling 
drums/boxes/containers, operating equipment, and when 
handling rough, sharp-edged, or contaminated material. 

HEPA type filter vacuum cleaners with knock-out drum or 
a vacuum system approved by WMCO IRS&T with a current 
(tested within last 6 months) DOP penetration test 
sticker shall be used for cleaning. 

Personnel exposure as determined from self-reading pocket 
dosimeters (SRPD) shall not exceed 300 mR/week per 
individual. Individual exposures shall not exceed the 
DOE limit of 5.0 Rem/year of the site limit of 3.0 
Rem/year . 
Any circumstance which could have resulted in an intake 
of radioactive materials by inhalation, ingestion or 
absorption shall immediately be reported to the 
supervisor. 

6.7.1 The IT Supervisor shall immediately report the 
circumstance of possible radioactive materials 
intake to WMCO IRS&T for evaluation and to the WMCO 
AEDO. 

6.7.2 The involved employees shall report to WMCO IRS&T 
at the end of their shift or as directed to submit 
a urine sample and again report at the start of 
their next shift to submit another urine sample. 

6.7.3 The IT Supervisor shall consider the circumstance 
to be a minor event and shall immediately complete 
a "Minor Event Reportv1 per FMPC-704. 

6.8 A Radiation Work Permit is required prior to handling 
sample cores. 

6.9 A ventilation system with a roughing filter and HEPA 
filter in line will be operated while using the airlock 
or during personnel inhabitation of the sampling trailer. 

The ventilation system approved by WMCO IRS&T wi.11 
be required to have a current (tested within the 
last 6 months) DOP penetration test for the HEPA 
filter sticker. 

6.9.1 
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6.9.2 The ventilation system will have the capabilities 
of a minimum of-six air changes per hour. 

6.10 At no time during operation of the inspection trailer 
shall more than one door of an airlock be open at the 
same time. 

.. 7.0 PROCEDURE 

7.1 Removing the lexan tube from the Vibra Corer barrel. 

7.1.1 Move the Vibra-Corer barrel through the equipment 
airlock to the entrance of the Examination Trailer. 

7.1.2 Unscrew the lower "cutting shoe unit" of the Vibra 
Corer. 

7.1.3 Place a plastic cap on the open end of the LEXAN 
plastic tube and tape in place. 

7.1.4 Pull the lexan tube out of the steel casing and into 
the Examination Trailer. 

7.1.5 Place a plastic cap on the remaining open end of the 
Lexan plastic tube and tape in place. 

Cut the metal casing into lengths specified by 
the IT Supervisor. 

7.1.5.1 

7.1.5.2 Place cut lengths as a unit in a metal box 
lined with plastic and uncalcined diatomaceous 
earth per WMCO Procedure SOP 65-C-106. 

7.2 Cleaning and Inspecting Cores 

7.2.1 Using an Alconox solution and paper towels, decontaminate 
the exterior of the LEXAN tube, if necessary. 

7.2.2 Obtain a sample numbering label. (Refer to Figure 2) 

7.2.3 The IT Analytical Technician shall affix the label to the 
clean core tube. 

7.2.4 The IT Analytical Technician shall mark the top and 
bottom sections of the tube. 

7.2.5 The IT Analytical Technician shall inspect and videotape 
the core. 

7.2.6 The IT Analytical technician shall enter work completed 
and any other applicable information in the project 
logbook. 
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7.2.7 After completion of inspection, video recording and 
radiological scanning, the LEXAN encased core shall 
remain in the inspection trough. 

7.2.8 If no further samples are to be taken, set the Vibra- 
Corer outer tube aside for decontamination/disposal. 

._ 7.3 Sectioning and Labeling Core Sections 

7.3.1 After the cores are visually inspected by the IT 
Analytical Technician: 

7.3.1.1 The IT Analytical Technician shall complete the 
IISectioning Plan" , Figure 1. 

7.3.2 

7.3.3 

7.3.4 

7.3.5 

7.3.6 

7.3.7 

7.3.8 

7.3.9 

7.3.1.2 The IT Analytical Technician shall give copies of 
the plan to the IT Supervisor. 

Using a permanent marker, identify the top and bottom of 
the core sample as indicated in the Sectioning Plan. 

Check the "Sectioning Plant1 (See Figure 1) for sectioning 
information. 

Using a permanent marker, identify the sample core , 

sections to be analyzed. 
of each section with an arrow. 

Mark the Lexan Liner on the top 

Cut through the LEXAN liner along the line marking the 
top of the core. Minimize loss of sample when cutting 
and capping by holding the entire liner securely and 
making a clean cut. 

CAUTION 

DO NOT ATTEMPT TO COLLECT 
LOST SAMPLE IN ANY CORE 
SECTION AS CROSS CONTAMINATION 
OF LAYERS COULD RESULT 

Recap the top end of the LEXAN liner with a plastic cap 
and seal the end with plastic vinyl tape. 

Cut through the LEXAN liner at the next section marker 
using a new blade for each cut. 
Securely cap and tape adjoining ends of the liner exposed 
by each cut. 

After cutting, rotate the core section to an upright 
position. 
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7.3.10 Using an Alconox solution and paper towels, decontaminate 
the outside of the LEXAN liner and capped ends of the 
core section. 

Dry each removed section with paper towels and affix a 
sample label near the top of the core section. 

7.3.12 Sample labels (See Figure 2) assigned to the core shall 

7.3.13 The IT Technician shall record the unique core sample 
number on the sample label and complete the appropriate 
line on the "Sample Collection Log" (See Figure 3 )  and 
the IlChain-of-Custody Record'l (See Figure 4 )  . 
Protect the label with a overlay of clear tape. 

7.3.11 

be prepared by the IT Analytical Technician. 
.- 

7.3.14 

7.4 Collecting Samples of Core Sections for Analysis 

CAUTION 

OPERATORS SHALL 
WORK WITH ONE CORE 
SECTION AT A TIME 

I NOTE 

Any sampling equipment 
coming in contact with 
sample material shall 
have equipment rinsate 
samples performed prior 
to sampling to determine 
if cross-contamination 
of the sample material 
has occurred 

7.4.1 

7.4.2 

Obtain sample bottles from the Analytical Technician. 

The IT Analytical technician shall attach a sample label 
(see Figure 5) on the sample bottle. 

The sample bottle label shall duplicate the core sample 
label number. 

7.4.3 

7.4.4 The IT Analytical Technician shall record the core sample 
label number in the Sample Collection Log. 

7.4.5 Place a sheet of disposable paper on the work area. 
Place the core section on the paper. 

7.4.6 A new sheet of paper will be used for each core section. 
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7.4.7 

7.4.7.1 

7.4.7.2 

7.4.8 

7.4.9 

7.4.10 

7.4.11 

7.4.12 

7.4.13 

7.4.14 

7.4.15 

7.4.16 

7.4.17 

7.4.18 

7.4.19 
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Remove the tape-sealed end cap from the core section. 

Remove a small layer of material around the opening and 
inner sides of the lexan tube to prevent cross 
contamination. 

Dispose of unwanted portion in a radioactive waste 
container. .. 

Remove the lid from the sample bottle. 

CAUTION 

ENSURE SAMPLE 
MATERIAL DOES NOT SPILL 

Using the pipe sampler, carefully remove a proper sample 
aliquot from the core section and transfer the sample 
into the bottle. Tighten lid on bottle. 

Use a disposable spatula or spoon to break up the sample 
material if the material will not flow. 

After each sample, place the used spatula or spoon in a 
Itradioactive waste" plastic bag per WMCO Procedure 
SOP-65-c-106. 

Personnel documenting sample data shall read back label 
information to reverify data. 

The RST shall monitor sample bottle for radiation and 
record reading on bottle label. This step should be 
performed in a low background area, if practical. 

Decontaminate the outside of the sample bottle with 
Alconox solution. Dry with paper towels. Monitor bottle 
exterior for loose contamination. 

Seal the cap on the bottle with custody tape. 

The IT Analytical Technician shall complete the "Chain- 
of-Custody Recordtt (See figure 4). 

Repeat Steps 7.4.5 and 7.4.6 as directed by the IT 
Analytical Technician or IT Supervisor if additional 
samples are to be collected from one core section. 

Each additional sample shall be place in separate 
bottles. 

Seal the core section with an end cap and tape. 
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7.4.20 Repeat Steps 7.4.2 thru 7.4.20 for other core sections 
as instructed by IT Supervisor or IT Analytical 
Technician. 

7.4.21 Place paper, used work gloves and used spatulas/spoons 
in rad waste bag per WMCO Procedures SOP-65-C-106. 

7.5 Packaging Sample Bottles for Shipment 

7.5.1 Clean sample bottles with an Alconox solution. Dry with 
paper towels. 

7.5.2 Place the sample bottle in a plastic sample bag and heat 
seal the bag. 

7.5.3 Heat sealed bags shall be prepared for shipment to 
analytical laboratory as directed by WMCO. 

7.5.4 Roll up the disposable paper in repackaging work area. 

7.5.5 Place paper, used work gloves, and used spatulas/spoons 
in the "radioactive Waste" plastic bag per WMCO Procedure 
SOP-65-C-106. 

7.5.6 Using the HEPA filtered Vacuum Cleaner, remove visible 
dust. Turn off vacuum cleaner when finished. 

7.5.7 Notify IT Supervisor the shipping container ( s )  are ready 
for transfer to Analytical Laboratory. 

7.6 Repackaging Core Sections 

7.6.1 Clean the core section with an Alconox solution. Dry 
with paper towels. Monitor the core section for loose 
contamination. 

7.6.2 Place the core section in a plastic sample bag and heat 
seal the bag. 

7.6.3 Heat sealed bags shall b prepared for long term storage 
per WMCO Procedure SOP 65-C-105. 

7.6.4 Roll up the disposable paper in the repackaging work 
area. 

7.6.5 Place paper,used work gloves in the "Radioactive Waste'@ 
plastic bag per WMCO Procedure SOP 65-c-106. 

7.6.6 Using the HEPA filtered vacuum cleaner, remove visible 
dust. Turn off vacuum cleaner when finished. 
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7.6.7 Notify IT Supervisor that core sections are ready for 
long term storage. 

7.7 Decontamination of Equipment 

7.7.1 Notify IT Supervisor that sampling equipment is ready for 
movement to designated decontamination area. 

IT Supervisor shall request WMCO Transportation t o  move 
sampling equipment for decontamination. 

7.7.2 

NOTE 

Sampling equipment shall 
be decontaminated per WMCO 
Procedure SOP 1-C-915 

8.0 APPLICABLE FORMS 

8.1 Figure #1 , IISectioning Plan" 

8.2 Figure #2, "Lexan Tube Label" 

8.3 Figure # 3 ,  llSample Collection Log" 

8.4 Figure #4, "Chain-of -Custody Record" 

8.5 Figure #5, tlAnalytical Sample Bottle Label" 
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Berm 

COLLECTOR I D  NO: 
DATE COLLECTED: SECTION : 
TIME COLLECTED: ANALYSIS REQUIRED : 
SAMPLE WEIGHT: 

ANALYTICAL SAMPLE BOTTLE LABEL 
F i g u r e  5 
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OF - PAGE 
CHECKED BY 

H-65 Verticle Berm Sampling 

DATE STARTED: DATE COMPLETED: 
TIME COMPLETED: 
TOTAL LENGTH OF CORE: 

SECTION LENGTH OF SECTION 

FOR 

NOTES PURPOSES 

CORE SECTIONS ARE TO BE APPROXIMATELY 18 INCHES IN LENGTH 

SIGNATURE DATE/TIME 

NO. OISTRIBUTIOW OF COPIES 
1 Solid waste Engineering 
2 Sanpling Task Manager 
3 Laboratory Supervisor 
C Archive Building (Bldg. 68) 

SECTIONING PLAN 
FIGURE 1 



R/A Conlrol No. 
CHAIN - 0 F-C U STO D Y RE C 0 R D FERNALD 

RVFS ~ / ~ c o n l r o l  NO 0 0  I [; fl 
PROJECT NAMUNUMBER LAB DESTINATION 

SAMPLE TEAM MEMBERS CARRIEfUWAYBILL NO. 

Speclal Instrucllons: 

Posslble Sample Hazards: 

SIGNATURES: (Name, Company, Dale and Tlme) 

1. Rellnqulshed By: 3. Rellnqulshed By: 

Recelved By: Received by: 

2. Rellnqulshed By: 4. Rellnqulshed By: 

Received By: Roceivod By: 

Figure 4 
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K-65 SILOS VERTICAL BERM SAMPLING PROCEDURES 

1.0 PURPOSE 

The purpose of this procedure is to provide the Steps for 
sampling the soil berms around S i l o s  1 and 2 using the Vibra- 
Corer Sampling Device. ._ 

2.0 APPLICABILITY 

This procedure is applicable to the sampling operation at K- 
65 Silos 1 and 2 in the Waste Storage Area. 

3.0 RESPONSIBILITY 

3.1 The IT Supervisor shall be responsible for the following: 

3.1.1 Ensuring that only trained personnel perform the 
sampling operation. 

3.1.2 Contacting Radiological Safety to determine the 
appropriate respiratory protection forthe process 
being performed. 

3.1.3 Provides operators with the required respiratory 
protection and anti-contamination clothing. 

3.1.4 Ensures sampling materials and equipment are 
available for operators usage. 

3.1.5 Ensures Radiation Safety is notified and performs 
the required radiationmonitoring and measurements 
during this operation. 

3 . 1.6 Ensures pocket dosimeters and TLDs are worn by all 
personnel involved in the sampling operations. 

3.1.7 Obtain Radiation Work Permit. 

3.1.8 Reports exceptional circumstances not addressed 
by this DWP in a "Minor Event Report" (Refer to 
FMPC-704) and notifies the IT Project Manager and 
WMCO Assistant Emergency Duty Officer (AEDO) of 
the circumstance. 

3.2 All personnel shall be responsible for complying with 
this procedure and reporting any abnormal condition 
and/or procedure nonconformances to the IT Supervisor. 

3.3 Radiation Safety Technicians (RST) shall be responsible 
for: 
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3.3.1 Reading and recording personnel Self-Reading 

Pocket Dosimeters (SRPD) at a minimum of two-hour 
intervals. 

3.3.2 Recording the end-of-day readings in the RST Log. 

3.3.3 Performing all monitoring (airborne, radiation, 
and contamination) specified by procedures and/or 
as instructed. ._ 

3.3.4 Reporting any unusual circumstances to the IT 
Supervisor and/or WMCO AEDO. 

4.0 DEFINITIONS 

4.1 Vibra-Corer Sampling Device - Solids sampling 
equipment consisting of a air-driven head assembly 
connected to a pipe barrel with a threaded 
penetrating probe containing inner LEXAN sleeve used 
to extract long core samples. If required, a 
cutter/catch assembly located at the bottom of the 
pipe barrel is used to penetrate and retain the 
sample residues. 

4.2 IT Supervisor - For the purposes of this procedure, 
the word I*Supervisor@* refers to the IT supervisor 
in charge of the silo sampling. 

Project Manager -' The Project Manager is the senior 
IT member of the K-65 Resampling Team. 

4.3 

4.4 Operations Technician/Personnel - Personnel 
performing the sampling operations. 

4.5 Radiation Safety Technician (RST) - IT/WMCO Health 
Physics Personnel supporting sampling operations. 

5.0 REFERENCES 

5.1 WMCO SOP 65-C-106, **Silo Waste Handlingtt 

5.2 FMPC 704, "Minor Event Reportingt1 

5.3 WMCO Procedures RES-01-001, "Radon Treatment System 
Operat ion** 

6.0 INDUSTRIAL HEALTH AND SAFETY REQUIREMENTS 

6.1 Safety glasses with side shields shall be worn 
unless other eye protection is specified by WMCO 
ISR & T. 

WH819.kgl 



6.2  Respiratory protection provided by IT Supervisor 
shall be worn as required. 

6.3 Anti-contamination clothing shall be worn when 
working on the berms. 

6.4 Leather-palm gloves shall be worn when handling 
rough, sharp-edged, or contaminated material. 

6.5  Nitrile gloves shall be worn when sampling the 
berms. 

._ 

6.6  HEPA type filter vacuum cleaners or a vacuum system 
approved by WMCO IRS & T with a current (tested 
within last 6 months) DOP penetration test sticker 
shall be used for cleaning. 

6.7  A Radiation Work Permit and full-time radiological 
coverage is required for work performed within the 
K-65 Area. 

6.8  Operator exposure as determined from self-reading 
pocket dosimeters (SRPD) shall not exceed 
300 mRem/week, per individual. Individual exposure 
shall not exceed the DOE limit of 5.0 Rem/year or 
the site limit of 3.0 Rem/year. 

6.9  Any circumstances which could have resulted in an 
intake of radioactive materials by inhalation, 
ingestion or absorption shall immediately be 
reported to the supervisor. 

6 . 9 . 1  The IT Supervisor shall immediately report the 
circumstance of possible radioactive materials 
intake to WMCO IRS & T for evaluation. 

6.9.2 The involved employee shall report to WMCO IRS & T 
at the end of their shift or as directed to submit 
a urine sample and again report at the start of 
their next shift to submit another urine sample. 

6.9 .3  The IT Supervisor shall consider the circumstance 
to be a minor event and shall immediately complete 
a IIMinor Event Report" per FMPC-704. 
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6.10 A l l  120 volt 15 & 20 amp circuits shall be protected 
Electrical cords will not be permitted to by GFCI. 

be on the ground or in walk ways. 

7.0 PROCEDURE 

7.1 BRE-OPERATIONAL START-UP 

7.1.1 If required, the IT Supervisor shall instruct the 
Operations Personnel to assemble the sampling 
barrels by completing steps 7.1.1.1 through 
7.1.1.4. 

7.1.1.1 

7.1.1.2 

7 1.1.3 

7.1.1.4 

7.1.2 As 

Insert the LEXAN tube into the sampling barrel 
casing. 

NOTE 

If instructions in Steps 
7.1.1.2 through 7.1.1.4 
are deemed inappropriate 
by the Supervisor or if 
sampling barrels have 
already been assembled, 
proceed to Step 7.1.2. 

Coat a mop head with a silicon lubricant and 
swab the 20-foot section of the LEXAN tube, if 
required. Using a rag, clean residual 
lubricant from external threads on barrel 
casing . 
Place the catcher with the tines in an upward 
position inside the cutter, if required. 

Thread cutter assembly onto sampling barrel 
and tighten with two pipe wrenches. 

notified by the IT Supervisor, mark sampling 
barrels by completing steps 7.1.2.1 through 
7.1.2.5. If sampling barrels are marked, proceed 
to Step 7.1.3. 

7.1.2.1 Starting at the bottom of the assembled 
sampling barrel, mark the outer casing in one 
foot increments using a permanent ink marker 
by drawing a circle completely around the 
casing. 
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NOTE 

Mark the entire 20-foot 
casing 

7.1.2.2 Wrap 2-inch wide tape around the barrel at 
._ each foot marking. 

NOTE 

Ensure bottom of tape is 
placed at the foot 
marking. 

7.1.2.3 Numerically identify each one foot marking on 
the tape using a permanent ink marker. 

NOTE 

Numbering shall 
start at the 
bottom of the 
cutting shoe as 
IrO1l feet . 

7.1.2.4 Place 4-inch wide clear, adhesive tape over 
each foot marking. 

7.1.2.5 Every 5 feet, wrap 4-inch red adhesive tape 
above the tape. 

7.2 BERM SAMPLING 

NOTE 

The Radon Treatment System 
shall be operated as 
required prior to berm 
sampling to ensure work 
area radiation levels are 
as low as practicable. 

WARNING 

The crane operator/rigger 
must complete a routine 
inspection of the crane at 
the beginning of each 
sampling operation shift. 
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7.2.2 

702.3 

7.2.4 

7.2.5 

7'. 2 . 6 

7.2.7 

7.2.8 

7.2.9 

7.2.10 

7.2.11 

7.2.12 

The rigger shall attach the crane lines to the 
sampling device with the Vibra-Corer Head attached. 

7.2.1.1 Connect the air supply line to the Vibra- 
Corer head and to the compressor. 

The rigger shall signal the crane operator to 
slowly raise the sampling device off the flatbed 
truck to a vertical position, one to two feet off 
the ground. 

The rigger shall disconnect the lower rigging from 
the sampling barrel assembly. 

Operations personnel shall start the compressor and 
check to ensure it is working properly. 

With the Supervisor's concurrence, the rigger shall 
signal the crane operator to slowly raise the 
sampling device and to move it directly over the 
location to be sampled. 

The crane operator shall lower the sampling device 
over the selected location until the cutter is 
within six inches from the soil. 

When the operations technician acknowledges 
conditions are correct and the berm sampling can 
proceed, a second operations technician shall 
adjust the vibrating mechanism by operating the 
throttle control valve. 

The operations technician shall instruct the rigger 
to signal the crane operator to slowly lower the 
sampling device into the soil. 

Increase or decrease throttle as directed by the 
supervisor, to ensure the sample barrel is moving 
smoothly. 

The rigger shall signal the crane operator to lower 
the sampling device to the twenty-foot mark or as 
directed by the supervisor. 

Foot markings shall be read at ground level. 

When the designated depth has been reached, the 
Supervisor will instruct the technician with the 
throttle valve to stop the vibrating mechanism. 
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7.2.13 With the concurrence of the IT Supervisor, the 

rigger shall signal the crane operator to start 
removal of the sampling device from the berm. 

CAUTION 

SAMPLING DEVICE SHALL BE REMOVED 
SLOWLY FROM BERM. 

CAUTION 

DO NOT OPERATE THE VIBRATING 
MECHANISM DURING REMOVAL OF SAMPLE 
DEVICE. 

NOTE 

As the barrel is raised, the RST 
shall monitor for contamination and 
organic vapors. 

NOTE 

As the barrel is raised, wipe the 
exterior to reduce soil debris from 
falling during transportation. 

7.2.14 If the sampling device cannot be easily removed, ' 

7.2.15 

activate the vibrating mechanism. 

When the sampling device has cleared the top of the 
berm opening a minimum of 3 feet, the crane 
operator shall stop removal of crane line. 

7.2.16 Crane operator shall slowly raise the sampling 
device to clear any obstacles around the work area. 

7.2.17 Rigger shall signal crane operator to move sampling 
device near the flatbed trailer. 

7-2-18 Operations personnel shall steady end of core 
barrel as necessary during transport of sampling 
device to flatbed trailer. 

7.2.19 Rigger shall connect a load line to the lower end 
of the sampling barrel. 

7.2.20 Crane operator shall carefully position sampling 
device above the flatbed trailer and slowly lower 
the device horizontally, positioning the Vibra- 
Corer cutting head even with the end of the 
trailer. 
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7.2.21 When t h e  sampling d e v i c e  is  s e c u r e l y  i n  t h e  
t rough ,  r i g g e r  s h a l l  s i g n a l  c r a n e  o p e r a t o r  t o  
hold t h e  p o s i t i o n .  

7.2.22 The rigger s h a l l  d i sconnec t  t h e  sampling d e v i c e  
from t h e  c r a n e .  ._ 

7.2.23 Opera t ions  pe r sonne l  s h a l l  u n s c r e w  t h e  head 
assembly from t h e  core barrel  and b o l t  t h e  
assembly t o  t h e  next  sampling b a r r e l .  

7.2.24 Repeat s t e p s  7.2.1 th rough 7 . 2 . 2 3  as directed 
by t h e  I T  Supe rv i so r  i f  a d d i t i o n a l  samples  a r e  
t o  be c o l l e c t e d  from t h e  berm. 

7.2.25 IT Superv i so r  s h a l l  n o t i f y  WMCO T r a n s p o r t a t i o n  
t o  t r a n s p o r t  t r u c k  t o  Examination T r a i l e r .  An 
RST s h a l l  su rvey  t h e  c o r e  e x t e r i o r  t o  d e t e r m i n e  
contaminat ion  l e v e l s .  

8 . 0  APPLICABLE FORMS 

None. 
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