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AIR MONITORING PLAN FOR 618-4 AND 618-5 BURIAL 
GROUNDS REMEDIAL ACTION 

1.0 INTRODUCTION 

097360 

Remedial action (i.e., cleanup) of the 618-4 and 618-5 Burial Grounds has the potential to emit 
radionuclides. This remedial action is being conducted under Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) Records of Decision (RODs) (EPA, 1996 
and EPA 2001 ). Quantification of radioactive emissions, implementing best available 
radionuclide control technology (BARCT), and air monitoring have been identified as 
substantive requirements (i.e., applicable or relevant and appropriate requirements) for the 
remedial action. A BARCT compliance demonstration is determined by the regulatory agency 
on a case-by-case basis. These substantive requirements are according to Washington 
Administrative Code (WAC) 246-247-040. This plan presents compliance with those 
requirements. 

1.1 PLANNED ACTIVITIES 

The work scope includes remediation of the 618-4 and 618-5 Burial Grounds, located north of 
the 300 Area in the 300-FF-1 and 300-FF-2 Operable Units, respectively. The remediation will 
involve the following activities: sampling, sorting, size reduction, stockpiling, containerization, 
overpacking, loading, and transportation. Materials expected to be encountered include a wide 
range of chemically and/or radiologically contaminated soil, miscellaneous debris, buried 
equipment, and structural materials. Test pitting and trenching may also be performed during 
remediation to further characterize the buried waste and/or determine the limits of the burial 
grounds. 

A large number of buried drums are also expected to be uncovered during remediation. The 
drums will be sampled, overpacked, and moved to a drum control area. Eventually the drums 
will be transported to a drum staging area at the Environmental Restoration Disposal Facility 
(ERDF). 

Soil and Miscellaneous Debris Excavation 

The remedial action will use standard excavation equipment for loading and hauling. The 
loading of contaminated material into waste containers may result in soil spilled on the waste 
containers and/or haul trucks. Haul trucks with loaded containers will enter a survey area where 
they will be screened to detect exterior contamination. A decontamination station will be 
established to decontaminate containers and haul trucks, as required. Waste containers and/or 
haul trucks will be decontaminated by conventional means such as brushing or wiping. 
Decontaminated trucks and containers will then proceed to the container staging area where the 
transportation subcontractor will pick up the containers for transport to the ERDF. 



Drum Handling 

As previously stated the work scope includes excavating, sampling, overpacking, and 
transporting approximately 1,200 drums from 618-4 Burial Ground to a staging facility located at 
ERDF. An additional 272 drums previously excavated in 1998 are currently stored above 
ground at the 618-4 Burial Ground. The 272 drums are currently awaiting additional 
overpacking and transportation to ERDF. · 

During the overpacking, a Nucfil™ vent or equivalent may be inserted into the middle overpack. 
The potential emissions from this activity are negligible compared with potential emissions from 
sampling and overpacking of approximately 1,200 drums. This activity (venting drums) assumes 
a release fraction of 2E-09 (A. W. Conklin 1999) resulting in a calculated potential-to-emit 
several orders of magnitude below that associated with sampling and overpacking the drums. 
Therefore, the venting of drums activity is accounted for in the sampling/overpacking potential­
to-emit. 

It is not known whether drums may be in the 618-5 Burial Ground, but a conservative estimate is 
that approximately 450 drums (105 drums of uranium powder and 345 drums of depleted 
uranium chips in oil) will be handled. It is also assumed that the anticipated configuration of 
these drums will be the same as described in Table 1 for the buried 618-4 drums. 

As drums are encountered during excavation, they will be placed in an overpack at the dig face if 
their contents appear to be leaking. Otherwise, they will be moved to a drum inspection station 
for sampling and overpacking. To support physical characterization and sampling of the 
contents, all drum lids will be pierced and drum contents sampled in the inspection area. There 
are two drummed waste streams expected to be excavated from the burial grounds, 1) depleted 
uranium chips immersed in oil, and 2) depleted uranium oxide powder. The drummed waste will 
subsequently be moved to a control area within the burial ground Area of Contamination (AOC), 
loaded onto flatbed trailers, and transported to the ERDF for interim staging or disposal. Table 1 
presents the anticipated configuration of these two waste streams prior to and during transport to 
the ERDF. 

Count 

Anticipated 
Configuration 

276 

30-gal drum (containing oxide powder) inside 
an original 55-gal overpack, separated by 
wood spacers. 55-gal drum (with 30-gal inner 
container) will be pierced (to support 
inspection and sampling) and put into a 85-gal 
steel overpack (unvented) after excavation. 

924 
30-gal drums (containing chips and oi~ will be 
put into 55-gal steel overpack (Nukfil M vented 
or equivalent) after excavation. Lids of30-gal 
drums will be pierced (to support inspection and 
sampling) and clean mineral oil will be added to 
the inner drum and overpack ( as needed to 
ensure chips are immersed). Overpack and inner 
drum will subsequently be put into a 85-gal steel 
drum (unvented) for loading and transport. 

TM Nucfil is a registered trademark of Nuclear Filter Technology Incorporated, 5161 Ward Rd., Wheat Ridge, CO 80033. 
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Table 1. 618-4 Burial Ground Depleted Uranium Drummed Waste Summary. (2 pages) 

Item Depleted Uranium Oxide Depleted Uranium Chips/Oil 

Notes Count estimate based on distribution of oxide Count estimate based on distribution of oxide 
and chips/oil in excavated drums, aerial extent and chips/oil in excavated drums, aerial extent 
of geophysical disturbance in general area of geophysical disturbance in general area were 
were drums were excavated, and reported field drums were excavated, and reported field 
observation of3 layers (uniform layers observation of3 layers (uniform layers 
assumed). assumed) . 

™ Nucfil is a registered trademark of Nuclear Filter Technology Incorporated, 5161 Ward Rd., Wheat Ridge, CO 80033. 

2.0 AIRBORNE SOURCE INFORMATION 

There is a potential for radioactive airborne emissions to result from the 618-4 and 618-5 Burial 
Ground remediation and drum venting and sampling. Uranium is the primary isotope of interest 
found in the burial grounds. Other major radiological isotopes may include cesium-13 7, 
cobalt-60, and strontium-90. Other isotopes may also be encountered during remedial actions. 
However, it is expected that the isotopic concentrations listed in Attachment 1 represent the 
upper bound of what will actually be found during remedial actions, and that the estimates 
provided here are conservative. 

2.1 INVENTORY 

The radionuclide annual possession quantities and subsequent potential emission calculations for 
the 618-4 and 618-5 Burial Grounds are summarized in Attachment 1. 

The drum inventory was developed based on sampling data obtained from the drums that have 
already been excavated from the 618-4 Burial Ground. It is assumed that 1 % of the drums 
containing black uranium powder (part of the depleted uranium oxide drums) will be breached 
(the entire drum contents is available for release). Also assumed is that 5% of the depleted 
uranium chips/oil drums will be breached (the entire inventory drum contents is available for 
release). The inventory for the remainder of the drums is based on the volume of material to be 

· sampled assuming that all the drums that are not breached are sampled. 

The inventory of the burial ground material not contained in drums was based on subtracting the 
volume anticipated to be contained in drums from the total volume of the burial ground. The 
total burial ground volume was estimated by multiplying the GPR/EMI contamination footprint 
of the burial ground by the excavation depth (BHI 2001a). The radionuclide concentration was 
developed based on previous soil sampling activities. The estimate conservatively assumes that 
the remainder of the burial ground is soil based on the earlier excavation activities in 618-4 
Burial Ground. 

To determine the annual possession quantities, the inventories were multiplied by release 
fractions according to the requirements from WAC 246-247-030 (2l)(a). A release fraction of 
lE-03 (for particulates and liquid) was applied to all soils, the uranium oxide powder samples, 
and the oil samples from the drums. A release fraction of lE-06 (solids) was used for the 
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uranium metal and tailings samples as previously agreed in meeting minutes dated April 16, 
1998 (Woolard, 1998). 

The CAP-88 model was used to determine the annual unabated offsite dose. The potential-to­
emit ( curies per year) were the input for the computer model, and the model generated the annual 
unabated dose. The distance to the maximally exposed individual used in the model was 
1,164 m east northeast of the remediation site. The CAP-88 model summary and synopsis are 
presented in BHI Calculation No. 0300X-CA-V0011, Rev. 0 (BHI 2001b). The calculated total 
annual unabated offsite dose from the 618-4 and 618-5 Burial Grounds remedial action is 8.39 
rnrem/yr. 

3.0 BEST AVAILABLE RADIONUCLIDE 
CONTROL TECHNOLOGY 

The following is the BARCT to be implemented during the 618-4 and 618-5 Burial Grounds 
remedial action. 

3.1 DRUM VENTING FILTERS 

The venting filters that will be inserted in drums will be a Nucfil™ filter or equivalent that are 
considered BARCT for radioactive emissions at the Hanford Site. 

3.2 SAMPLING AND OVERPACKING 

The sampling activities will be conducted utilizing as low as reasonably achievable (ALARA) 
practices during the sampling/overpacking campaign. These practices include isolating each 
drum prior to sampling, ensuring each drum is stabilized (mineral oil added to the drum to cover 
the uranium chips) and utilizing safety precautions such as grounding equipment and non­
sparking tools. 

3.3 APPLICATION OF DUST SUPPRESANTS 

The following describes the controls to be implemented during the excavation, sorting, size 
reduction, stockpiling, and bulk material loading: 

• Water will be applied during excavation, sorting, size reduction, container loading, 
stockpiling, and backfilling processes to minimize airborne releases. 

• Soil fixatives will be applied to any contaminated soils and debris(including stockpiles) that 
will be inactive for more than 24 hours. 

• Fixatives will be applied to contaminated soils and debris (including stockpiles) that will be 
inactive less than 24 hours at the end of work operations, if the sustained windspeed is 
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predicted overnight to be greater than 32.2 kph (20 mph) based on the Hanford 
Meteorological Station morning forecast. This will allow the project enough time, if 
necessary, to prepare for the applic.ation of dust control measures. If a soil fixative has 
already been applied and the soil will remain undisturbed, further uses of fixatives will not be 
needed. The fixatives or other controls will not be applied when the contaminated soils are 
frozen, or if it is raining, snowing, or other freezing precipitation is falling at the end of work 
operations. 

• An entry will be made in the project logbook or equivalent when the forecast predicts 
sustained wind speeds of greater than 32.2 kph (20 mph) and dust control is to be applied at 
the end of the work shift. 

• The haul trucks transporting bulk materials will be covered to contain the materials while in 
transit to the ERDF 

4.0 MONITORING 

Monitoring activities will consist of using a total of 5 near facility air monitoring stations (N130, 
N527, N485, N486, and N487) that are located upwind and downwind of the burial grounds 
(Figure 1 ). These 5 .near facility monitors will be the primary stations and their operations will 
be checked. In addition, 3 Pacific Northwest National Laboratory air monitors (300 Trench, 
300 NE, and 300 Water Intake) (Figure 1) and 5 existing thermo luminescent dosimeters (TLDs) 
(301,306, 1, 2, and 5) located throughout the 300 Area (Figure 2) will be utilized to supplement 
the air monitoring data. These air monitors/TLDs are the means/methods to measure emissions. 
The operation of these monitors/TLDs will follow the protocol established for these programs. 
The data from these monitors/TLDs will be included in the annual reports prepared for the 
Hanford Site. 

Air monitor downtime will be minimized. If one of the 5 near facility air monitor stations is out 
of operation for more than 48 hours during normal work operations ( excluding weekends and 
holidays), the regulatory agency will be notified. If two or more stations ( comprised of the 5 
near facility air monitors) are out of operation for greater than 48 hours during normal work 
operations, excavation and loading activities shall be temporarily suspended until operation of at 
least two stations are restored or backup equipment is deployed. 
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Attachment 1 097360 

Potential-to-Emit Values for 618-4 and 618-5 Burial Grounds. 
Annual Possession Quantity (Ci/yr) 1 Unabated Dose 

Site 618-4 Drums 618-5 Drums 618-4 Soil 618-5 Soil Total Rate 2, mrem/yr 
U-234 7.16E-05 2.52E-05 l .66E-02 5.73E-02 7.40E-02 4.22E+o0 
U-235 2.91E-06 l.03E-06 l.53E-03 5.27E-03 6.81E-03 3.67E-0l 
U-238 4.22E-04 l.49E-04 l .66E-02 5.73E-02 7.45E-02 3.78E+00 
Co-60 NIA NIA 4.91E-06 l .69E-05 2.18E-05 5.46E-05 
Cs-137 NIA NIA 2.26E-05 7.76E-05 l.00E-04 5.99E-05 

Ba-137m NIA NIA 2.13E-05 7.34E-05 9.48E-05 l.99E-04 
Ra-226 NIA NIA 2.1 lE-05 7.25E-05 9.36E-05 7.56E-04 
Th-228 NIA NIA 4.66E-05 l.60E-04 2.07E-04 2.14E-02 
Zn-65 NIA NIA 9.81E-06 3.37E-05 4.36E-05 2.13E-05 
Sr-90 NIA NIA l.06E-04 4.72E-05 l.53E-04 2.59E-04 
Y-90 NIA NIA l.06E-04 4.72E-05 l.53E-04 6.ISE-07 
Total 8.39E+o0 .. 
Rad1onuchde annual possession quantities are presented m ERC Calculation 0300X-CA-VO0I I, Azr Em1ss1on Calculation for 
Removal of Contaminant Material from 6184r and 618-5 Burial Grounds, Rev. 0, January 2001. 

2 The annual unabated dose was determined using the CAP88-PC, Version 2 Model. The potential to emit (Ci/yr) was the input 
from the model, and the model generated the annual unabated dose. The CAP88-PC model summary and synopsis is presented 
in ERC Calculation 0300X-CA-V001 l , Air Emission Calculation for Removal of Contaminant Material from 618-4 and 618-5 
Burial Grounds, Rev. 0, January 2001 . 

NIA= Not applicable 
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