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1. Measured dose rates of the drive barrel containing extracted 
soils shall not exceed 1.4 R/h at the side of the drive barrel on 
contact [window closed cutie pie (cp)] . Measured dose rates of 
the drive barrel containing extracted soils shall not exceed 2.a 
R/h at the end of the drive barrel and on contact with the soil 
(window open cp) . The limit for surface radioactivity on the 
drive barrel and split spoon surfaces shall not exceed 50 ,000 
dpm/100 cm2 alpha fixed plus removable . 

2. If combustible gas levels exceed 10% of the lower explosive limit 
(LEL) in the borehole, drilling, sampling, welding, cutting and 
grinding operations shall cease . Actions required by the work 
procedures shall be implemented to reduce the combustible gas 
levels below 10% of the LEL before continuing operations (i . e . , 
installation of purge bladder , purging borehole with inert gas , 
etc) . 

3. The total volume of soils removed from boreholes , where a 
potential exists to involve greater than 15 g of fissionable 
materials , are controlled in accordance with the criticality 
safety program as prescribed in WHC 1991d . 

The following recommended prudent actions are management commitments 
towards ALARA implemented through work procedures and will be specified at 
each specific site. These commitme~ts are documented in Radiation Work 
Permits (RWPs), Hazardous Work Operations Permit (HWOP), Job Safety Analysis 
(JSA) , and other work procedures verified prior to start of operation by 
Safety Assurance . 

1. Monitor ambient air in the workers breathing air zone for 
detection of toxic vapors in areas where workers will be required 
to perform their activities. Concentrations detected that exceed 
the time weighted average (TWA) limits should require removal .of 
personnel from the work area or donning . of appropriate protective 
gear as required by the HWOP, JSA, or RWP . 

2. Use plastic liners or sleeving as barriers around the drive 
barrel, split spoon sampler and while loading the waste drums to 
prevent releases of contaminated or potentially contaminated 
radioactive materials. 

3. Appropriate protective clothing as required by the site specific 
RWP and HWOP should be worn to protect the site worker . 

4. Use field monitoring instruments to survey equipment for 
detection of any radioactive contamination. 

5. Ensure double bagging and prompt control of contaminated 
equipment to minimize possibility of skin contaminations or 
inhalation hazards . 

6. Change glove box gloves per the appropriate work procedures at 
the required frequency identified to minimize the potential for 
glove failures resulting in potential inhalation , skin or work 
site radioactive contamination hazards . 
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7. Appropriate respiratory equipment should be available that 
protects the worker based upon the potential hazards at each work 
site . 

Ba . Use lead lined gloves and lead shielding at the glove box to 
m1n1m1ze extremi ty and whole body exposures . Shielding should be 
used around waste drums when readings on contact, with exterior 
of drum surface , exceeds 100 mR/h . 

b. Use field monitoring instruments to establish dose rates 
associated with the radioactive materials being handled in the 
glove box per the requirements of the specific RWP . 

c . A radiat ion control area may be established and posted outside of 
the sample trailer, behind the glove box where an indi,idual can 
receive a dose equivalent greater than 2 mR/h from the radiation 
source during glove box sampling operations. 

9. A site specific evaluat ion should be conducted early in the 
planning process (i .e ., readiness review) assessing chemical 
compatibility issues. This would identify sites that may have 
chemical inventories not analyzed as part of this assessment. 
This would eliminate potential chemical reactions that could 
result in production of volatile gases, fire or other adverse 
consequences . 

10 . 

11. 

12. 

Activ i t i es involving the use of acids should be conducted such 
that acids do not come into contact with the soils , potentially 
interacting with ferrocyanide that could result in generation of 
any hazardous volatile gases. 

Survey measurements of drilling equipment and tools at non alpha 
sites should be conduct ed by the monitoring organization. 
Surfaces of equipment should not exceed an alpha reading of 
50,000 dpm/100 cm2

• · 

A zone of control shoul d be established a m1n1mum of 10 m (33 ft) 
or greater out from the well site to assure any potential 
consequences associated with this activity to the onsite worker 
are below the limits for a low hazard operation. Within the zone 
of control appropriate protective apparel should be used. 

13 . Stack effluent sampling should be conducted whenever split spoon 
samples are being hand l ed in the glove box . This will aid in 
detecting a potential release of radioactive particulate while 
samples are being hand l ed in the glove box. 

14. Monitoring for flammab l e gases in areas at the tank farms where 
there may be welding and cutting activities should be in 
accordance with the requirements in the operating specification 
document for watch list tanks. 

The activit i es planned as part of this characterization work are 
controlled by adherence to the operat ional safety limits (OSL) and work 
procedures contained in the Environmental Investigations and Site 
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• A 6.0 Kw generator is located outside the trailer for providing 
primary power in the event pole power is unavailable. The 
generator may be used as backup power if pole power is used. 

• There is a 12 volt battery located outside the trailer that 
provides backup power for interior lighting in the trailer. 

The primary components of the sample trailer designed for providing or 
maintaining confinement are the glove box, its ventilation system, the glove 
box exhaust and the sampling equipment . These components are defined as 
safety class 3 (WHC 1988a) . The consequence of this operation could affect 
the health and safety of the si te workers due to accidental releases of 
radioactive materials potent i ally exceeding occupational exposure limits. 

The trailer and glove box design have been evaluated against the safety 
design criteria document that lists the design requirements as indicated in 
the DOE Orders (WHC 1991b). An evaluation of the glove box design against the 
safety design criteria is provided in Attachment A. 

. The glove box will be used for handling radiological contaminated 
environmental samples obtained from soils around SSTs, cribs, trenches, and 
other locations. Free liquids are not allowed in the glove box. The only 
liquids (mixture of water/ethanol) will be 500 ml (17 oz) in a spray bottle in 
each of the two radiation screening trailers (inside the glove boxes) for 
sample preparation. Any liquids used for sample preparation containing acid 
should not be mixed with any soils that potentially contain ferrocyanide as 
identified in Section 5.2, Function 10. The inventory of fissionable 
materials allowed in the glove box will be limited to less than 15 g. · Where 
inventories of fissionable materials are planned to be handled in the sample 
trailer and glove box that could exceed 15 g, Criticality Engineering and 
Analysis (CE&A) involvement will •be required per the requirements of WHC 
1991d. Figures 10, 11 and 12 provides a description of the sample trailer. 
Figure 13 shows the glove box design and ventilation system. 

2. 2.3 Interim Storage of Waste Drums 

All cuttings from the drilling operation will be packaged in a plastic 
bag or other appropriate liner inside a 115 or 210 L (30 or 55 gal) container. 
These waste drums will be segregated according to suspected radioactive, 
nonradioactive waste or unknown waste per Ell 4 . 3, "Control of CERCLA and 
Other Past-Practice Investigation Derived Waste" (WHC 1992a). Shielding will 
be provided for the waste drums if the .radiation readings at contact exceed 
100 mR/h . A location at or near the waste site would be used to store the 
waste containers while waiting for laboratory analysis to confirm the 
designation of the waste contents. The interim storage areas will be roped 
off with signs installed to provide the appropriate waste identification. The 
containers will be stored on drum pallets . 

Containers of mixed waste will be properly labeled and placed in a 
portable metal building designed for hazardous and radioactive mixed waste in 
compliance with Westinghouse Hanford criteria that implement the EPA and 
Ecology policies and regulations or negotiated agreements. 
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5.0 SAFETY FUNCTIONS AND CONTROLS 

The required safety function provided for the soil sampling and 
cbaracterization activities is monitoring and administrative survey to control 
radiological exposures within occupational requirements. Occupational control 
will assure the opsite and public receptors protection, considering the 
majority of the activities will be conducted in the central part of the site 
along with the low inventories anticipated from these activities. 

The following OSLs and prudent actions will ensure that the intrinsic 
hazards (mechanical relocation of potentially contaminated soils, handling and 
packaging of soil samples in the glove box and accumulation of potentially 
hazardous materials) comply with the intent of the DOE Orders regarding the 
appropriate and necessary controls for low hazard activities . 

5.1 OPERATIONAL SAFETY LIMITS 

Operational Safety Limit 1 - Radiological Soil Content 

1.0 TITLE: 

1. 1 APPLICABILITY : 

1. 2 OBJECTIVE: 

Limiting Radiological Exposure to Contaminants in 
Soil Materials. 

This OSL applies to the poten.tially contaminated 
drill cuttings and sample materials as they are 
extracted from the characterization boreholes with 
the drive barrel and split spoon . 

To assure that the inventories of soil materials are 
controlled and radiological concentrations are within 
the bounds of the worst cases anticipated, to assure 
control of potential consequences to site workers, 
onsite personnel, and the public. 

1.3 REQUIREMENTS : 1. Measured dose rates of the drive barrel and split 
spoon cores as they are removed shall not exceed 1.4 
R/h at the side of the drive barrel on contact 
(window closed CP) or 2.0 R/h at the end of the drive 
barrel and on contact with the soil (window open CP). 

2. The limit for surface radioactivity on the drive 
barrel and split spoon surfaces shal1 not exceed 
50,000 dpm/100 cm2 alpha fixed plus removable . 

3. The responsible site safety officer or field team 
leader will assure appropriate personnel are 
available for monitoring at all times during borehole 
operations in any potentially contaminated ·zones. 

1.4 SURVEILLANCE: The responsible operating organization shall verify 
daily (prior to startup and during periods of 
operations) that the work ·site is in compliance with 
the requirements of this OSL . Compliance with the 
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stated requirements shall be documented in an 
auditable log or Field Activity Report (FAR) . 

Noncompliance with the requirements of the OSL 

1. If the field instrument readings exceed the li~its 
allowed (1 .3, requirements 1 and 2) , the drive barrel 
or split spoon containing the source shall be 
returned to the borehole . 

2. The dri l l i ng and sampling activities shall cease 
until a recovery plan has been prepared and approved 
by line management with concurrence by Safety 
Assurance . 

3. In the event there is no monitoring support at the 
site during drilling or sampling operations in 
contaminated zones , work shall immediately cease . 
Notification to appropriate line and health physics 
management will be required . Approval to continue 
work will be required by the site safety officer and 
health physics. Monitoring support will be required 
to be in attendance prior to restart of operations . 

4. The OSL viol~tion shall be documented as required by 
Management Requirement Procedure~ (MRP) . 

Noncompliance with the surveillance requirement: 

1. The surveillance shall be performed immediately. 

2. If surveillance determines noncompliance with the 
requirement, then Section 1. 5, recovery action 1 
shall be initiated . 

3. Failure to implement a surveillance requirement shall 
be documented as required by the applicable MRP . 

1.6 AUDIT POINT : An audible log or FAR shall be maintained at the site 
documenting the results of the surveillance . This 
log shall be reviewed weekly by the operating 
organization assuring compliance with the 
requirements and surveillance . 

1. 7 BASIS: The limits in the requirements are consistent with 
the concentrations in Table 3 which are equivalent to 
the dose rates identified in the requirements . The 
maximum contamination levels evaluated for in this 
assessment are 10 times the guides for alpha decaying 
transuranics . For example, the maximum contamination 
levels would be 50,000 dpm/100 cm2 for 239 Pu as 
identified in HSRCM-1, Hanford Site Radiological 
Control Manual (PNL 1992). Onsite and off site safety . 
consequences are based on the worst case anticipated 
inventories. These controls assure consequences to 
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the onsite worker and public are insignificant 
(ALARA) , and will assure integrity of the assessment 
conclusions. 

Operational Safety Limit 2 - Monitoring for Volatile Gases 

2.0 TITLE : 

2. 1 APPLICABILITY : 

2. 2 OBJECTIVE : 

Limits on Drilling/Sampling Activities When Volatile 
Gases Are Detected. 

This limit applies to sampling for volatile gases and 
limiting work activities (drilling/sampling) if 
concentrations exceed acceptable limits. 

To assure that the drilling, sampling , welding, 
cutting , and grinding operations are curtailed when 
volatile gases are detected at levels that exceed 
>10% LEL in the boreholes. 

2.3 REQUIREMENTS : 1. Use of portable combustible gas analyzers are 
required for detection of volatiles that are 
potentially flammable . Levels that exceed >10% of 
the LEL in the borehole shall require more frequent 
monitoring per the requirements of the applicable 
work procedures. 

2. If combustible gas levels exceed >10% LEL in the 
borehole , drilling, sampling, welding, cutting and 
grinding operations shall cease. Actions required 
by the work procedures shall be implemented to 
reduce the combustible gas levels below 10% LEL 
before continuing operations (i.e., installation of 
purge bladder, purging of borehole volume with 
inert gas, etc). 

2.4 SURVEILLANCE : The responsible operating organization shall verify 
daily (prior to startup and during periods of 
operations) that a calibrated combustible gas 
analyzer is in place and operable before weather caps 
are removed . Compliance with the stated requirements 
shall be documented in an auditable log or FAR. 

2. 5 RECOVERY : Noncompliance with the requirements of the 0SL 

1. If a calibrated portable combustible gas analyzer is 
found not to be in place, work shall immediately 
cease (2 .3, requirement 1). Notification to the 
appropriate line and safety assurance management 
shall be made. Work shall not continue until a 
calibrated portable combustible gas analyzer is in 
place and operable . 

2. Failure to cease operations and implement the actions 
as required in the work procedures if combustible gas 
levels exceed 10% of the LEL shall necessitate 
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immediate shutdown of operations (2.3, requirement 
2) . Notification shall be made to the appropriate 
line and safety management. Restart of operations 
sha 11 require line management approval ·and safety 
assurance concurrence . 

3. The OSL violation shall be documented as required by 
the applicable MRP . 

Noncompliance with the surveillance requirement 

1. The surveillance shall be performed immediately . 

2. If surveillance determines noncompliance with the 
requirement, the recovery actions identified in 
Section 2. 5 shall be initiated . 

3. Failure to implement a surveillance requirement shall 
be documented as required by the applicable MRP. 

2. 7 AUDIT POINT : An auditable log or FAR shall be maintained at the 
site documenting the results of the surveillance. 
The log shall be reviewed weekly by the operating 
organization assuring compliance with the 
requirements and surveillance. 

2.8 BAS IS: 
, : 

The limits of this OSL are conservatively based on 
·the potential volatile concentrations for potential 
gases that may be encountered but cannot be 
qualitatively predicted at this time. The 
concentration limits are set to provide a safety 
margin between detection and potential 
deflagration/d~tonation. 

Operational Safety Limit 3 - Criticality Safety Control 

3 . 0 TITLE : 

3. 1 APPLICABILITY : 

3. 2 OBJECTIVE : 

3.3 REQUIREMENT: 

Site Specific Evaluations of Fissionable Materials 
Inventories. 

Th i s requirement applies to conducting an evaluation 
of inventories of fissionable materials that may be 
encountered at specific sites where soil sampling may 
occur . 

To assure that the total quantity of soils removed at 
each specific site containing more than 15 g of 
fissionable materials are controlled under the 
criticality safety program (WHC 1991d) . 

Line management shall be responsible for assuring: 

1. Sites identified where greater than 15 g of 
fissionable materials can be removed or relocated 
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shall have CE&A involvement as required in WHC 1991d . 

2. Inventories of fissionable materials that are planned 
to be handled in the sample trailer and glove box 
that could exceed 15 g shall have CE&A involvement as 
required in WHC 1991d . 

3.4 SURVEILLANCE : The responsible operating organization shall verify 
early in the planning process (i . e. , readiness 
review) for each site if there are inventories of 
fissionable materials that can be removed in the 
soils that require controls identified in WHC 1991d . 
This should be documented as part of the readiness 
review or in an auditable record. 

3.5 RECOVERY: Noncompliance with the requirements of the OSL 

1. Start up of operations shall not be allowed at the 
affected site if the requirements of the OSL are not 
met . Notification to _appropriate line and safety 
management shall be made. 

2. An evaluation shall be conducted to ascertain what 
will be the inventories of fissionable materials in 
the volume of soils removed at the affected site . 
The :appropriate reviews and approvals shall be 
obtained once the evaluation is completed. 

3.· The OSL violation shall be documented as required by 
applicable MRP. 

Noncompliance with the surveillance requirement 

1. The surveillance sha~l be performed immediately . 

2. If surveillance determines noncompliance with the 
requirements, the recovery actions identified in 
Section 3.5 shall be initiated . 

3. Failure to implement a surveillance requirement shall 
be documented as required by the applicable MRP . 

3.6 AUDIT POINT : An auditable record shall be maintained documenting 
the results of the surveillance. This log shall be 
reviewed prior to initiation of operations at each 
individual site where soil characterization 
activities are planned . 

3. 7 BASIS : The basis for this OSL is to assure that the total 
volume of soils removed from a specific site or 
handled in the sample trailer and glove box 
containing greater than 15 g of fissionable 
materials, are controlled in accordance with the 
criticality safety program as prescribed in WHC 
1991d. This control assures that CE&A evaluates the 
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activities planned , prepares the required 
specifications and obtains appropriate approvals if 
needed . 

Prudent actions define management commitments for worker safety in ALARA 
practices . These commitments are implemented through the governing work 
procedures (i.e, work plans , RWPs, HWOPs, JSAs, WHC 1992a, WHC 1988c, etc.). 

Function 1 - Protection of site workers from chemical carcinogens in the 
breathing air zone . 

Prudent Action 1 - Using portable gas monitors, monitor air in the workers 
breathing air zone for detection of toxic vapors that exceed the TWA limit . 
Concentrations detected at or above the TWA will require removal of personnel 
from the work area or donning of appropriate protective gear as required by 
the HWOP or other work procedures . 

Function 2 - Use of plastics as barriers. 

Prudent Action 2 - Plastic liners or sleeving should be used as barriers 
around the drive barrel, split-spoon sampler and while loading spoils into the 
waste drums to prevent releases of contaminated or potentially contaminated 
radioactive materials . 

t.n Function 3 - Personnel protection. 
c:). 

Prudent Action 3 - Appropriate protective clothing as required by the site 
specific RWP and HWOP will be required to protect the site worker. 

Function 4 - Monitoring for radioactive contamination. 

Prudent Action 4 - Field monitoring instruments should be available at the 
work site to survey equipment for detection -of any contamination. 

Function 5 - Minimizing potential for skin contaminations or inhalation 
hazards . 

Prudent Action 5 - Double bagging and prompt control of contaminated equipment 
to minimize the spread and release of airborne radioactive particulate 
resulting in possible inh~lation , skin or work site radioactive contamination 
hazards . 

Function 6 - Change out of glove box gloves per work procedures . 

Prudent Action 6 - Changing of gloves at routine frequencies will m1n1m1ze 
potential for glove failures that may result in potential inhalation of 
radioactive particulate and possible skin or work site radioactive 
contamination hazards . 

Function 7 - Protection of site worker from inhalation hazards . 
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Prudent Action 7 - Appropriate respiratory equipment should be available that 
protects the worker based upon the potential hazards at each work site . 

Function 8 - Minimizing exposures to site worker to ALARA . 

Prudent Actions 8 -

• Lead lined gloves and lead glass shielding should be ut i lized at 
the glove box to minimize extremity and whole body exposures . 

• Shielding should be used around waste drums when ·readings on 
contact exceed 100 mR/h . 

• Field monitoring instruments should be used to establish dose 
rates associated with radioactive materials being handled in the 
glove box per the requirements of the RWP . 

• A radiation control area may need to be established and posted 
outside the sample trailer, behind the glove box, where an 
individual can receive a dose equivalent greater than 2 mR/h from 
the radiation source during glove box sampling operations. 

Function 9 - Evaluate chemical compatibility issues. 

Prudent Action 9 - A site specific evaluation should be conducted early in the 
planning process assessini chemical compatibility issues (i . e~, readiness 
review, etc). This would identify sites that may have chemical inventories 
not analyzed as part of this assessment . This would eliminate potential 
chemical reactions that could result in production of volatile gases, fire or 
other adverse consequences . 

Function 10 - Activities involving the use of acids should be conducted such 
that acids do not come into contact with soils at work sites near SSTs that 
were known to contain ferrocyanide . 

Prudent Action 10 - Acids should be controlled at the work site to prevent any 
interaction with ferrocyanide that could result in generation of hazardous 
volatile gases. 

Function 11 - Surface radioactive measurements of equipment and tools . 

Prudent Action 11 - The monitoring organization should conduct survey 
measurements at the surface of drilling equipment or tools at non alpha 
controlling sites. Surfaces of equipment should not exceed an alpha reading 
of 50,000 dpm/100 cm2 . 

Function 12 - Establishment of a zone of control . 

Prudent Action 12 - A zone of 10 m (33 ft) or greater out from the well site 
should be established in all directions to assure that any potential 
consequences to the onsite worker are below the limits for a low hazard 
operation. Within this zone of control appropriate protective apparel should 
be utilized . 

Function 13 - Sample stack effluent for detection of unant ic ipated releases . 

47 



-

WHC- SD-EN- SAD- 016, REV 0-8 
VOLUME 1 

Prudent Action 13 - Stack effluent sampling should be conducted whenever split 
spoon samples are being handled in the glove box. This will aid in detecting 
a potential release of radioactive particulate while samples are being handled 
in the glove box . 

Function 14 - Monitor for flammable gases in areas at the tank farms where 
there may be welding and cutting activities. 

Prudent .Action 14 - Monitoring for flammable gases in areas at the tank 
farms should be in accordance with t.he requirements in the operating 
specification document for watch list tanks. 

5.3 SAFETY SYSTEMS AND EQUIPMENT 

The safety functions associated with the drilling/sampling, handling and 
preparation of samples in a sample trailer and glove box, and interim storage 
of soils extracted are identified as safety class 3. The systems, components, 
or structures identified below provide specific functions to assure treatment 
or confinement of radioactive or other hazardous materials {WHC 1988a): 

1. Plastic liners or sleeving are barriers used to prevent releases 
of contaminated or potentially contaminated particulate . This 
minimizes the potential for radiological or toxicological 
exposures to occupational workers that exceed sound ALARA 

2. 

3 . 

principles. · 

The HEPA filters function as a treatment and removal system. 
This system prevents the release of radioactive particulates and 
chemical vapors that could preclude implementing sound ALARA 
principles . 

The instrumentation associated with sampling the stack effluent 
is required to detect unanticipated releases that could result in 
exposures to the occupational worker or environment that would 
preclude implementing sound ALARA principles . 

4. The glove box and drum shielding provides a reduction of whole 
body and extremity exposures to the occupational worker . This 
would assure implementation of sound ALARA principles. 

5. The glove box is designed to maximize confinement of radioactive 
materials. The integrity of this confinement system minimizes 
the potential for radioactive releases below the criteria limits 
as defined in WHC 1988b. 
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