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ABSTRACT 

Risk Analysis and Risk Management are major components of the Idaho National 
Engineering Laboratory's (INEL's) environmental restoration and waste management 
program. These tools help define responsible and cost-effective approaches to address 
potential human health and environmental risks from past operational practices. These 
techniques along with stake holder invofvement, play a key role in the decision-making 
process which involves the U.S. Department of Energy Idaho Operations Office (DOE), 
the U.S. Environmental Protection Agency Region 10 (EPA), and the State of Idaho 
Department of Health and Welfare (IDHW), hereafter referred to as the agencies. 

An example of how this process works is Pad A, an above-ground mixed waste disposal 
site composed mainly of transuranic-contaminated evaporation pond salts. The site was 
constructed in 1972 for the disposal of solid radioactive wastes. A Comprehensive 
Environmental Response, Compensation and Liability Act (CERCLA) baseline risk 
assessment was conducted to determine the incremental cancer risk and potential for 
adverse health effects to the public and the impacts to the environment if no action was 
performed. The risk characterization indicated that the carcinogenic risk for current and 
future hypothetical scenarios was below or within the NCP acceptable risk range. There 
was a potential 10 year window for an adverse health effect to an infant from nitrate 
contamination of the groundwater in about 250 years. Based on these results, a 
responsible and sound decision was reached to maintain and recontour the existing soil 
cover and to perform monitoring to confirm modeling assumptions. 
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INTRODUCTION 

On July 28, 1986, DOE entered into a Consent Order Compliance Agreement 

(COCA) with the EPA. The COCA called for the implementation of an action plan to 

remediate active and inactive waste disposal sites at the INEL. A Resource 

Conservation and Recovery Act Facility Investigation (RFI) plan was written for the 

Subsurface Disposal Area (SDA), and implementation of the plan began late in 19881. 

The purpose of the initial RFI activities was to determine physical characteristics and 

to characterize hazardous, not radiological, contaminants present at the SDA. 

On July 19, 1989, the INEL was recommended by the EPA for addition to the 

National Priorities List (NPL). DOE began preparing the Remedial 

Investigation/Feasibility Study (RI/FS) Work Plan for the SDA on October 1, 1989. On 

November 15, 1989, the INEL was placed on the NPL and became subject to 

CERCLA. 

As these activities were underway, DOE, EPA, and IDHW began to negotiate 

the FFA/CO and Action Plan2. One of the primary goals of this plan is to establish 

procedures and schedules for developing, prioritizing, implementing, and monitoring 

appropriate response actions at the INEL. The Action Plan identifies various operable 

units at the SDA, including Pad A. 

SITE DESCRIPTION 

The Radioactive Waste Management Complex (RWMC) handles both low-level 

radioactive and transuranic waste. Commingled with the wastes disposed prior to 

1983 were nonradioactive hazardous materials such as mercury, beryllium, asbestos, 

zirconium fines, solidified acids and bases, solvents, and degreasing agents. 

Solid wastes were first deposited in trenches at the SDA on July 8, 1952, and 

burial of hazardous, mixed, and radioactive materials continued at the SDA through 
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1969. Beginning in 1970, only low-level waste was disposed in the SDA. The SDA 

consists of a series of below-ground pits and trenches, and Pad A, an aboveground 

pad. 

Pad A was constructed in September 1972 to dispose containerized radioactive 

waste contaminated with less than 10 nanocuries per gram (nCi/g) of transuranic 

radionuclides and exhibiting a dose rate of less than 200 millirem per hour (mR/hr) at 

the surface of each container. The average transuranic activity per drum on Pad A is 

approximately 1 nCi/g. Plywood boxes (4 x 4 x 7 ft) and 55-gal drums were stacked 

horizontally in layers. The entire asphalt pad has overall dimensions of 

240 x 335 feet. The pad was located at this site due to the presence of near-surface 

basalt that made this site unsuitable for subsurface disposal. 

Waste was placed on Pad A from September 26, 1972 until August 2, 1978. 

When Pad A was closed, waste containers occupied the east side of the pad 

(approximately 40% of the total pad area). Closure was performed by placing plywood 

or polyethylene over the exposed containers and then covered with a soil layer 0.9 to 

1.8 meters (3 to 6 feet) in thickness. 

At the time of closure, the pad contained 18,232 55-gal drums and 2,020 

plywood boxes, a total waste volume of approximately 10,200 cubic meters (360,213 

cubic feet).3 Disposal records indicate that the Pad A inventory includes 

miscellaneous INEL generated wastes and wastes transferred from the Rocky Flats 

Plant located in Golden, Colorado. 
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PAD A RISK ASSESSMENT APPROACH 

The remedial investigation process began with the agencies meeting to scope 

Pad A to determine the best approach for remediating this site. The Pad A Scope of 

Work (SOW)4 detailed the scope, schedule, and activities to be conducted supporting 

the RI/FS. The baseline risk assessment discussion in the SOW presented a 

preliminary conceptual site model that identified the pathways for exposure to be 

evaluated for determining both human health risk and environmental impacts. One 

key assumption made in the Pad A risk assessment was that the identification and 

quantification of potential hazardous substances would be based on available 

inventories, not on sampling data. 

THE RISK MANAGEMENT DECISION PROCESS 

There are seven key areas in the Pad A risk analysis process where risk 

management played a vital role and allowed the CERCLA RI/FS effort to proceed. 

These seven topics were: 

1. Inventory - What are the hazardous substances and how well are they 
characterized. 

2. Institutional Control - When will the site be available for exposure to the 
public. 

3. Future Use - When the institutional control period is over, what will the 
site be used for. 

4. Groundwater Modeling - Not only which computational tool to use but 
also key parameters and assumptions like infiltration rate of precipitation, 
partition coefficients, and assuming no interbeds. 

5. Times and points of compliance - When and where will the risk profile be 
determined. 

6. Erosion rate - What is a reasonable rate of erosion if any. 

7. Uncertainty - How will the uncertainty be captured and presented. 
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As with any risk assessment process, areas such as the ones identified above, 

do not have definitive time invariant answers. As such, each requires a fair amount of 

intelligence and a great amount of reason to specify how each should be addressed. 

The Pad A example illustrates that resolution can be had, and sound decisions can be 

made. 

There is no risk if there are no hazards, so the first issue that had to be agreed 

upon was what the hazardous substances were and how much was available for 

release. It is not atypical for the knowledge about what was disposed at a Superfund 

site to be very limited. In the case of Pad A, there was little sampling data to identify 

what was disposed on the pad, but there was detailed information about the waste 

inventory from shipping records and process knowledge. The major generator of the 

disposed waste was the Rocky Flats Weapons Plant. There the materials and 

processes used were very specific and controlled for both security and safety reasons. 

This allowed the project to not only identify the potential contaminants of concern but 

also to make sanity checks on the quantities by way of natural abundances and 

isotopic ratios. Further confirmation of the estimated inventory was obtained by the 

analyses of a single drum which was removed from Pad A in 1989. 

The second key area that can have major impact on any risk determination, is 

when can the public gain access to the site, or in other words, when would institutional 

control cease. In the case of Pad A, the waste is adjacent to an active low level 

radioactive waste (LLW) disposal facility. This disposal activity is subject to the 

requirements of DOE Order 5820.2A which as part of the closure plan requires 100 

years of post operational control. This particular requirement is consistent with the 

NRC regulation 10 CFR 61 for commercial LLW disposal which also requires 100 

years of institutional control. Based on this Order, the agencies agreed that it would 

be at least 100 years before it was reasonable to assume that the public could be 

present at Pad A. 
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Once it was agreed when the public might be present, one needed to decide 

what they might be doing there. Various options were considered including 

recreational, grazing, agricultural, and residential. While it was agreed that the most 

likely scenario would be recreational (hunting), or grazing, it was felt that it was not 

unreasonable to envision a residence. By considering a residence, the risk would be 

bounded since the resident would be exposed much longer and in additional ways 

than either the recreational or grazing use. In the intervening years until the residence 

occurred, an occupational scenario would be considered. 

The next major hurdle dealt with the groundwater pathway. The INEL has a 

semi-arid climate, with 500+ feet of fractured basalt containing 3 or more interbeds 

between ground surface and the water table. This complex environmental setting 

presents a most challenging problem. It is made even more difficult by the great 

heterogenous nature of the underlying basalt and limited characterization data. While 

recognizing the importance of the pathway, the agencies also recognized that there 

was only so much one could do in the time allotted in the CERCLA process. Rather 

than try to exercise a robust 3-dimensional finite element model for which there was 

both insufficient data and knowledge about the physical processes, it was agreed to 

use a much simpler 1-dimensional plug flow model that could be understood and for 

which sufficient data was available. Then conservative yet reasonable values were 

selected to try and get an upper bound on key results like travel time and 

concentration in ground water of the contaminants of concern. This information was 

then supplemented by a sensitivity analysis which varied key input parameters in the 

model. For example, the infiltration rate was varied from 2 cm/year to 1 m/year with 

the base case being 5 cm/year. These graphical results helped give a clearer sense 

of the potential performance of the groundwater system and allowed the agencies to 

feel less uncertain about the decision making process. 

Another major decision dealt with what is referred to as the points and times of 

compliance. Exactly where spatially, and for how long is compliance going to be 

assessed. These decisions have major impacts on not only the results but also the 
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modeling complexity and computational resources required. Here again, the agencies 

were able to reach a sound and reasonable decision. In the case of Pad A, it was 

determined that 1000 years into the future was as far as one could expect the 

modeling results to have any meaning. Beyond that, the uncertainties in the 

calculations overwhelm the predicted results. With respect to location, 3 different 

locations were selected. These were at the edge of Pad A, at the edge of the RWMC, 

and at the edge of the INEL. These distances ranged from 300 m to about 5600 m 

from Pad A. These locations helped give the agencies a sense of the spatial 

sensitivity of the risk. It was also agreed that it was highly unlikely and not reasonable 

to expect the resident to live on top of Pad A with a basement in the waste. This is 

again an excellent example of only looking at reasonable scenarios. 

As an above ground disposal site, Pad A sits above the surrounding land 

surface and is subjected to erosionai forces, both wind and water. Erosion rates were 

estimated from air sampler measurements and soil particulate in the Pad A ditch 

during periods of runoff. Here again conservative values were selected to try and 

bound the effects. The INEL is located in a depositional area, but to be conservative 

aeolian deposition was not considered. This information helped address the concern 

that the waste could be uncovered by natural forces in the foreseeable future. 

However, due to the uncertainty of the actual erosion rates and the importance of the 

waste not becoming exposed to the environment, the Pad A Record of Decision 

includes a monitoring program which will help verify the modeling assumptions. 

The last major area that required much discussion and resolution was the area 

of how to treat the uncertainty associated with the risk assessment effort. Obviously, 

there are many areas of uncertainty and how best to capture those uncertainties, 

make sense out of them and present the information so that it informs rather than 

confuses is a big job. In the case of Pad A, a consensus was reached that a 

qualitative assessment of the impact to the overall risk results from key parameters 

and assumptions would be tabulated. This tabulation also included a qualitative 

estimate of the degree of conservatism associated with the parameter or assumption. 

7 



Here again, the agencies recognized that there wasn't enough data to support a 

detailed quantitative uncertainty analyses and were willing to make a decision on a 

subjective treatment of the uncertainty. 

As illustrated from the discussions above, the Pad A project was successful in 

large measure due to the participation, cooperation, and reasonableness of the 

regulatory agencies and the public. Without the support and understanding of all 

parties, the process can bog down, be most frustrating and in the worst case result in 

poor and unwise decisions. 

REFERENCES 

1. EG&G Idaho, Inc., RCRA Facility Investigation Work Plan, Rev. I, Volumes I, II, 
and III, EGG-WM-8219, 1988. 

2. Federal Facility Agreement and Consent Order and Action Plan for the Idaho 
National Engineering Laboratory, December 1991. 

3. Halford, V.E., et al., Remedial Investigation/Feasibility Study for Pad A, Radioactive 
Waste Management Complex, Idaho National Engineering Laboratory, 
EGG-WM-9967, October 1992. 

4. Halford, V. E. and G. E. Matthern, Draft Final Scope of Work, Pad A Remedial 
Investigation/Feasibility Study, EGG-WM-9792, June 1992. 

DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights^ Reter-
ence herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement^ recom
mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 

8 


