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1 .O INTRODUCTION 

..The U.S. Environmental Protection Agency @PA) requested PRC Environmentai 
Management, Inc. (PRC) conduct a technical review of the draft work plan for the Phase I Resource 
Conservation and Recovery Act (RCRA) facility investigatiodremedial investigation (RFI/RI) of the 
solar evaporation ponds, identified as operable unit (OU) 4 at the U.S. Department of Energy (DOE) 
Rocky Flats Plant (RFP). The draft phase I RFI/RI work plan (draft work plan) was submitted by 
CH2M Hill on behalf of the DOE. PRC reviewed the document under the Technical Enforcement 
Support (TES) 12 contract number 68-W9-0009, work assi,gment number C08057. 

PRC's technical review of the draft phase I work plan addresses problems associated with the 
evaluation of historical analytical data, the field investigation plan, and the risk assessment portion of 
the work plan. The technical review comments are divided into general comments addressing the 
overall phase I work plan, and specific comments keyed to specific sections of the work plan. 

2.0 GENER4L COMMENTS 

The interagency agreement (IAG) identifies the solar evaporation ponds as OU4. The draft 
work plan addresses this OU as OU3, which should be globally corrected throughout the work pIan. 

Section 2.0 for the draft work plan omits detail necessary to evaluate the chemical 
characterization of the site. The distinction between borehole samples and soil samples is not clear. 
Although volatile organic compounds (VOCs) were not detected in the 1986 borehole samples, 
1, ldichloroethane (DCA), chloroform, 1 , 1,l-trichloroethane (TCA), and trichloroethene (TCE) were 
all detected in 1986 soil samples. These contaminants are all halogenated VOCs. The text should be 
clarified as appropriate. In addition, it may not be appropriate to compare 1986 and 1989 
background soilhadose zone analytical results. The 1986 analytical results are from nine composite 
samples in the top 12 inches of soil. The 1989 analytical results are from 70 samples in the alluvial 
sediment. Depths of sampling and composites, including replicates and duplicates, should be 
specified for the 1989 sampling to evaluate the comparison to 1986 data. Also, background samples 
from alluvium or the top 12 inches of soil should not be considered as appropriate "background" 
samples for stream sediment, colluvium, or bedrock samples. Furthermore, if a detected 
concentration exceeds the corresponding statistically determined tolerance limit of the "background" 
range, it is not appropriate to dismiss the elevated concentration as background variability where 
concentrations exceed tolerance limits. These concentrations should be considered an indication of 
contamination. The text only includes concentrations exceeding the upper limit of the background 
range by a factor greater than 3. 
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Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) (EPA, 
1989a). No site-specific information or considerations are presented. Possible exposure pathways 
and pofential receptors are not defined, potential contaminants of concern are not identified, and 
preliminary exposure assumptions are not defined. 

The conceptual model presented in Section 3.1 identifies potential pathways, exposure routes, 
and receptors but states that discussion of these is not within the scope of the work plan. Other site- 
specific information pertinent to the risk assessment is presented in various sections of the body of 
the work plan (for example, five communities including the Denver metropolis are identified within 
20 miles of the site in Section 2.0). However, none of this information is included in Appendix D. 
Enough information apparently exists to define some preliminary pathways and receptors, and to 
develop preliminary scenarios. Information collected during the phase I investigation will then focus 
the assessment on the most important pathways, which will be further evaluated in phase II of the 
RFI/RI. 
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parameters, pathways, a d  receptors that will be considered in the risk assessment and should 
include explicit notations identifying data gaps. 

4. Page D-3. ExDosure Assessment. Reference to the site conceptual model is needed. The 
individual components of the four elements of exposure pathways should be discussed with 
specific reference to the solar evaporation ponds. This section should propose the pathways 
to be considered in the assessment based on site characteristics. The phase I data will then 
demonstrate which pathways may be eliminated from further consideration. 

Rationale: See the rationale under specific comment 3. 

5. Paoe D-4. E.xDosure Assessment. As stated before, information presented elsewhere in the 
document relevant to the topics listed under actions in the risk assessment process, including 
discussions of human populations in the area, potential pathways, and current and future laud 
use conditions could be expanded with site-specific. detail. Exposure parameters could be 
proposed from established guidance @PA, 1989q €PA, 1989b) for possible on- or off-site 
scenarios (developed during the phase II RFI/RI), such as inhalation of windblown soil 
contaminants by residents in the nearby community of Arvada. 

Rationale: See rationale under specific comment 3. 

6. Pace D-4. ExDosure Assessment. A generic equation should be presented so that calculated 
exposure methods can be evaluated and verified for compliance with EPA guidance. Site- 
specific considerations should be included where possible. For example, dermal contact is 
listed in the site conceptual model as a potential pathway. The type of soil at RFP shall be 
considered to develop an adherence factor. A description of the way radionuclide doses will 
be calculated should also be provided and a reference to the appropriate guidance should be 
made. 

Rationale: See rationale under specific comment 3. 

7.  Page D-5. ExDosure Assessment. Information is included elsewhere in the work plan for 
many listed factors including contaminant source, local topography, and local meteorological 
data. Reference to the appropriate sections should be made. Specific mention of pertinent 
facts for the risk assessment scenarios should be made, such as the predominant wind 
direction and its relationship to the surrounding communities. 
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Monalc: Work plan language should be precise to reflect an underatandig of the faalr. 
"be RME has a pfeciss deffnitlon according to the guidance but must bs modified for si& 
spbcific cbndhions. For wcample, 8 very mobile population may not We &e m e  
tcprpaabl6-maxtwrm mldence tima as a very stab10 ppdatloa. 



11. 

Biornarkers are not an "activity," nor are they indicators of an effect beyond the individual 
level. They are a biochemical or physiological response in an individual organism to a 
physical or chemical insult. "Population-ecosystem density, diversity, or nutrient cycling" as 
stated on page D-9 as being endpoints "measured in individual organisms," are not, in fact, 
measured in individual organisms (although organisms may be sampled) and are not related 
to biomarkers. Biomarkers indicate an effect at the individual level. This cannot be 
extrapolated to the population, community, or ecosystem level. It may contribute to an 
evaluation of effects based on several measurements at different levels in the ecosystem. 
Biomarkers may be detected at the individual level and changes in nutrient cycling may be 
detected at the ecosystem level, but the causes may be different and unrelated. Also, "tissue 
residues" of a contaminant are not a biomarker as stated on page D-9. While exposure may 
be verified by a tissue concentration, there may be no effect. For example, arsenic-resistent 
organisms may concenkate arsenic in particular tissues where it is unavailable to the 
organism and has no effect. In fact, it may be used as a protective mechanism against 
predation. 

Rationale: See the discussion on pages 2-18 and 2-19 of the EPA guidance for ecological 
assessment (EPA, 1989~). Note that the guidance lists tissue concentrations and biomarkers 
separately in Table 2-4 under individual measurement endpoints. The guidance is specific in 
that there are currently no models to relate biomarkers to higher level effects. 

Pace D-9, Environmental Evaluation. first Darasauh. Aquatic and terrestrial field surveys 
are planned. No sampling plans or discussion is presented on the development of sampling 
plans, the criteria to be used for selecting species for sampling, or the methods to use the 
information collected to demonstrate an effect from contaminants migrating from the solar 
evaporation ponds. There is no discussion of how the surveys will differentiate the overall 
effects of RFP from effects resulting strictly from the solar evaporation ponds. This 
differentation will promote the proper evaluation of remedial alternatives. An overall RFP 
assessment may be appropriate and an assessment that focuses specifically on the solar 

evaporation ponds could be designed to contribute to an overall RFP assessment. 

Rationale: A very general approach is described and good ideas are presented, such as use 
of a background creek area for comparison. But not enough specific methods and criteria are 
presented to determine whether the approach will be effective. For instance, no criteria are 
given for determining if any differences between the background stream and the test stream 
are a result of contamination or unrelated effects, such as microclimate effects or 
geohydrology effects. If insufficient information is currentIy availabie for developing a 
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’. sampling plan, P phased approach ahodd be propased. Tho evaluation does not appear to 
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