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COLORADO DEPARTMENT OF HEALTH 

GENERAL COMMENTS: 

Comment 
Reference 
Number 

Comment 

1. DOE should carefully read the requirements in Sections M. B.2 and WI 1 
of the IAG Statement of Work (SOW) for RFI/RI Reports. Each 
requirement in these sections should be specijically satisfied in the OU 1 
Phase 111 RFI/RI Report. while existing data collected during all phases 
of the OU 1 investigation should support these IAG requirements, DOE 
and its contractors have not completely interpreted or utilized the data as 
m n y  of the following comments describe. As such, the IAG 
requirements have not been fu@lled. Therefore, until this occurs, this 
report will not comply with IAG stipulations for RFI/RI Reports, will be 
unable to support a remedy decision, and will not be approved. 

Response 

Data specified in the OU1 Phase III RFI/RI Work Plan and collected 
during each of the OU1 investigations have been used in revising the 
Draft RFI/RI Report. This has allowed the inclusion of additional 
detailed discussion relevant to each RFI/RI objective and has allowed 
meeting the requirements of Section Vl.B.2 of the IAG. The data 
collected during the three phases of the RI are sufficient to conduct a 
feasibility study program. 

Comment 

2. Section 3 of the report draws some very tenuous conclusions which are 2 
generally not supported elsewhere in the section. Since Section 3 is the 
basis for much of the report reminder, untenable conclusions are 
perpetuated and problems become amplijied as more and more 
interpretation depends on original concepts. It is vital that this section 
present only technically sound and supportable conclusions and that 
remining data or interpretational gaps be properly idenhjied. Internal 
inconsistencies within this section must be resolved. 

Response 

Section 3 has been rewritten, and the conclusions drawn are fully 
supported. There no longer are internal inconsistencies in this section. 
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Comment 
Reference 
Number 

Comment 

3. Section 4 of the report does not define the extent of contamination. 3 
There are no maps which make any effort to delineate plumes in the 
ground water and no maps which estimate the extent of soil 
contaminan'on (except Pu/Am in sur$ace soils). This must be done. 
Basing a CMS/FS on the maps included in this version of the Report is 
not possible. 

Response 

The extent of VOC contamination in groundwater is graphically 
presented in Section 4.0 of the Revised Report. The sum of the VOCs 
detected at each monitoring station is posted on a map and one bold 
contour marks the inferred extent of VOC contamination. The one 
sampling round (30-day period) that resulted in the most detections 
during the period 1990 through June 1992 (1st quarter 1992) was used to 
define the extent of contamination. In addition, the entire data set (1986 
through 1992) was screened to determine the maximum VOC 
concentrations detected at each station. These values are also posted on 
the maps and a bold contour demarks the maximum historical extent of 
contamination. 

For metal contaminants in groundwater the 1st quarter 1992 data are 
posted on a map along with the historical maximum concentration at each 
station. 

For organic and inorganic contaminants in soils, contaminant 
concentrations are posted on maps of individual IHSSs as well as on 
cross-sections and block diagrams. 

Comment 

4. Section 5 of the report compares the fate and transport of contaminants 
in the field only to theoretical mechanisms. The report makes little or no 
efort to 1) compare what is seen today with what the theoretical 
mechanisms would predict and 2) adjust the theoretical mechanisms to 
accurately portray the present so that additional confidence can be 
applied to the fiture. 

4 
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Comment 
Reference 
Number 

Response 

The Revised Report includes a discussion on the relationship between 
hydraulic conductivity , hydraulic gradient, contaminant properties and 
the properties of the water bearing materials with respect to the rate of 
contaminant transport. The revised report also compares the measured 
extent of contamination and predicted extent of contamination based on 
the above-described parameters and the estimated contaminant release 
date. 

Comment 

5 .  Section 6 of the report and its supporting text in Volume XIV (Appendix 5 
F) do not present the human health risk assessment in a manner 
consistent with Division or EPA guidance (provided in both written and 
verbal form on several occasions). Critical assumptions and calculations 
leading to the final risk characterization are very diBcult to follow, do 
not present dependent data, and, in some cases, are incorrect. 

Response 

Section 6 and Appendix F were revised to reflect comment incorporation 
in the ?HE. 

Comment 

6. As is detailed in the following comments, geology, stratigraphy, 6 
hydrology, etc., should be done both on an OU-wide scale and on an 
IHSS-specijic or IHSS group-specijic scale. Those IHSSs needing 
specijic treatment are 119.1 and 119.2; those that can be grouped are 
1) 130, 104, and 103, and 2) all IHSSs south of Bldg 881. 

. .  
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Comment 
Reference 
Number 

Response 

In the Final RI Report the hydrogeology and the contaminant distribution 
have been discussed on an OU-wide scale and on an IHSS-specific scale 
where additional detaiI is beneficial. Section 4 of the Final RI Report 
presents four cross-sections and one block diagram incorporating 
chemical data that are specific to IHSS 119.1 and one block diagram 
each for M S S  119.2 and the area south of Bldg. 881. 

Comment 

7. In general, this report does a poor job of incorporating data from the 
Phase I and 11 RFI/Rls. Many of the older wells and boreholes are not 
spotted on maps nor is relevant information and data included. We can 
only conclude from this that the geologic, hydrologic, and contaminant 
information these wells provided was not utilized. In addition, 
information from the previous geophysical surveys and soil gas survey 
was apparently not incorporated into this report. 

Response 

With the exception of rejected data, available chemical data collected at 
OU1 from January 1990 through the second quarter 1992, whether 
validated or not, are presented and discussed in the Final Phase ITI 
RFI/RI Report. These data are used in the Public Health Evaluation 
(PHE) and Environmental Evaluation (EE). Pre-1990 Phase I and 11 
chemical data have been reviewed to confirm trends or note 
contradictions, and are presented in summary tables in the RFI/RI 
Report. Data from the radiological survey that was completed in early 
1993 have also been evaluated and incorporated into the Final Report. 
Data from the Phase II soil gas survey have been used to better delineate 
potential VOC source areas. The geophysical survey data has not 
provided useful information on the nature and extent of contamination. 
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Comment 

8. None of the data for the French Drain monitoring wells, centerline 
borings, or the water extraction well in IHSS 119.1 has been 
incorporated into the Report. This is very important data and needs to 
be used. On the other hand, as the purpose of this report is to 
characterize baseline conditions, any reference to the eflect of the French 
Drain on hydrology, pathway mitigation, contaminant migration, etc., 
should be removedfrom the text. 

Response 

The French Drain data requested in this comment (monitor well, boring, 
and extraction well data) were not required by the Work Plan to be 
incorporated into the Draft Final RFI/RI Report, and were not available 
in time to be included in the Draft Final. The data are now available 
and are presented in the Final RFI/RI Report. With respect to the 
second portion of the comment, Le., baseline conditions, the RFI/RI 
Report has been revised to present baseline conditions ignoring the 
presence of the drain. These conditions include geology, hydrogeology 
(without the drain influence), and nature and extent of contamination. 
The nature and extent of contamination in groundwater is graphically 
presented and discussed with respect to hydraulic gradient, hydraulic 
conductivity, and retardation factors as determined by the Phase 111 data 
collection efforts. 

0 

Subsequent to this discussion, data have been provided and discussed to 
demonstrate the effectiveness of the drain in capturing upper 
hydrostratigraphic unit groundwater. During the construction of 
the French Drain, it was noted that consolidated claystone immediately 
below the contact with overlying unconsolidated material 
(alluvium/colluvium) contained fractures some of which may constitute 
slump block glide planes. In many cases these fractures were described 
as wet or moist suggesting that the upper portion of the consolidated 
claystone (bedrock) constitutes part of the UHSU. Based on these 
observations, the excavation for the French Drain was extended to a 
depth where fractures were no longer present. In other words, the 
French Drain was keyed into competent massive claystone bedrock 
meeting the specifications of the Interim Measures/Interim Remedial 
Action Plan. Based on this understanding/knowledge of French Drain 
construction it is very likely that the French Drain captures all UHSU 
groundwater that is migrating southward down the 881 Hillside. This is 

Comment 
Reference 
Number 

8 
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Comment 
Reference 
Number 

supported by water level data presented and discussed in the Final 
RFI/RI Report. These data support the conclusion that the groundwater 
pathway is incomplete, and contaminant transport modeling to evaluate 
potential off-site future risks is unnecessary. As discussed during an 11 
March 1993 meeting between CDH, EPA, DOE, and EG&G, it was 
mutually decided that evaluation of future contaminant migration would 
include the influence of the French Drain and that contaminant transport 
modeling would be unnecessary. 

Comment 

9. The Division urges DOE to undertake a complete and thorough search of 
available vertical and oblique aerial photos of the 881 Hillside area for 
incorporation into thecfinal version of this report. Many questions as to 
IHSS location, size, and existence remain. Until these questions are 
answered, remedy selection is impossible. It is our understanding that 
a signifcant number of historical oblique photos have recently been 
located by those implementing the OU 5 Rl?I/RI Workplan. These 
photos could be used as a possible starting point. 

Response 

The suggested oblique photographs have been reviewed, and all other 
data have been reviewed again. The IHSS locations presented in the 
Final RFI/RI Report are the best reconstruction that historical 
information allows. Additional backup data for individual IHSS 
locations or sizes have been included as appropriate. 

Comment 

10. Many of the OU 1 area-wide maps included in this report, pam'cularly 
those with a lot of data included, are of too small a scale to be 
eflectively used. These maps should either be expanded to a larger scale 
or segmented into several maps. 

Response 

Maps where other key details are difficult to read have been expanded to 
11 x 17 size figures or the text size was enlarged. 
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Comment 
Reference 
Number 

Comment 

11. Many figures ana' appendices are never cross-referenced within the 11 
document. This needs to be done. Even those that are referenced could 
benejit from expanded treament in the text. 

Response 

The Final RFI/RI Report provides adequate cross-referencing and 
expands the discussion of figures and appendices in the text. 

Comment 

12. Major subdivisions within the appendices need to have tabbed divisions 12 
for easier reference. 

Response 

The suggestion for tabs is appropriate, and tabs for each section, 
appendix, and subappendix are provided. 

SPECIFIC COMMENTS: 

Comment 

Executive Summarv. p age xviii: Many statements are made in the third 
paragraph on this page that are obviously not supported by the body of the 
report. 1) ground water in OU 1 considered 
"sparse", 2) recharge considered "depression-focused ", 3) "large portions of the 
upper HSU are dry . . ' I ,  and 4) ground water flow contained laterally by 
bedrock limiting continuous ground water flow pathways to Woman Creek. 
Either data or interpretations of data in Sections 3 and 4 of the report 
contradict these statements and they must, therefore, be corrected. 

13 

These statements include: 

Response 

The Executive Summary has been rewritten, and the statements made are 
supported by the body of the report. 
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Comment 
Reference 
Number 

Comment 

Executive Summarv. Rage xix: The second paragraph on this page strongly 
implies that only three areas were idenh3ed that have been impacted by 
contamination. Contamination was found at various 
locations in the OU, a fact clarified in subsequent portions of both the Erecutive 
Summary and the report. The wording in question needs to be modijied. 

14 

This is not the case. 

Response 

The cited paragraph in the Executive Summary has been rewritten to 
eliminate subjective statements such as "minor contamination" and now 
discusses all occurrences of contamination at OU1. 

Comment 

Executive Summary. paae xx: The last sentence in the third paragraph and the 
Brst sentence in the last paragraph appear to contradict one another. If the risk 
to future on-site residents was "slightly elevated, it had to be measurable and 
have an impact. Please clarijj this discrepancy. 

15 

Response 

The Executive Summary in the RI was revised to reflect the revised 
PHE. 

Comment 

The last sentence on this page is incorrect. Assuming that the cited value of 
increased cancer risk from OU I is correct at 4 x IO', calculation of this value 
has already considered the restricted distribution and low quantities of the 
contaminants involved. Therefore, to state that the risks are 'Ifurther reduced" 
is misleading and wrong. In fact, when the risk of the hot-spots is calculated in 
Appendix F, the risk is shown to be substantially higher. 

16 

Response 

See response to Comment 15. 
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Comment 
Reference 
Number 

Comment 

Executive S u m m y .  a g e  xxi: Given that the exposure scenarios included in the 
risk msessment are not satisfactory to the Division, we want to point out to 
DOE that we (the State) are not limited by the NCP "risk range. ' I  OU I is both 
a CERCLA site and a RCRA site. Therefore, both the Division and EPA will 
determine the remedial or risk management criteria which will govern OU 1. 

17 

Response 

The NCP acceptable risk range was provided for perspective. With 
regard to scenarios, ingestion of well water was considered as a special 
case. 

Comment 

We note, signijkantly , that non-carcinogenic risks are not discussed anywhere 18 @ in the Executive Summry. 

Response 

See response to Comment 15. 

Comment 

It is not the role of the RFI/RI Report to direct how risk management decisions 
should be made. The report should only present an accurate and complete risk 
assessment of each potential credible land use. Discussions on the relative 
merits of direrent future land-use scenarios and their efects, one on another, 
are premature and irrelevant. Therefore, the last paragraph should be deleted. 

19 

Response 

The text states that the BRA and HHE provide a basis for informed risk 
management decisions. However, extrapolations which discuss the 
impact of future land use on the ecology are inappropriate and have been 
removed from the text. 
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0 
Comment 
Reference 
Number 

Comment 

Section 1.2.2.1: From the text of this section and from Figures 1-2 and 2-1, it 20 
is clear that IHSS 102 has not been investigated. Please chnfy for the Division 
what DOE plans to do to investigate this site. 

Response 

It is acknowledged that there exist historical contradictions as to the 
location of this IHSS. However, the location for IHSS 102, as described 
in the OU1 Phase III RFI/RI Work Plan and as depicted on the figures in 
the Draft Final RFI/RI Report, is the most probable location. First 
aerial photographs taken in the 1950s clearly demark a man-made feature 
at the site that was investigated during the Phase III RI. Secondly, no 
evidence was uncovered during the Historical Release Investigation 
which supports an alternate location. Section 1.3.2.1 (Oil Sludge Pit 
Site) of the Final RFI/RI Report has been revised to clarify the location 
of the M S S  and provide an aerial photograph of the pit as it appeared in 
the 1950s. 

Comment 

Section 1.2.2.4: The text implies that these two tanks lie side by side in an east- 
west direction. However, Figure 1-2 shows the IHSSs oriented end to end in a 
north-south direction. Please clanjj this discrepancy. 

Response 

The historical release report refers to these tanks as Building 881 
Westernmost Out-of-Service Tank (105.1) and Building 881 Easternmost 
Out-of-Service Tank (105.2). However, maps from the same reference 
orient these tanks north-south. The Final RI Report shows these tanks 
oriented north-south. 

Comment 

Section I .  2.2.7: From aerial photo interpretations done previously for these two 
IHSSs, is it possible to delineate areas of scrap metal storage from areas of 
drum storage? Ifso, please indicate the digerent uses on Figure 1-2. (Also see 
general comment 8 above.) 

21 

22 
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Comment 
Reference 
Number 

Response 

Aerial photos on the scale of 1:2400 taken in the late 1960s and early 
1970s seem to indicate that only scrap metal was stored at MHS 119.2. 
However, because of the poor resolution of most of the pictures, it 
would be imprudent to state this as certain. Drums were stored in the 
southern part of IHSS 119.1, and drums and scrap metal were in other 
areas of the IHSS. Figure 1-2 was changed to show the area of IHSS 
119.1 that was devoted to drum storage. This is also illustrated in the 
new Figure 3-26. It appears that material was moved around frequently 
at this IHSS. 
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Comment 
Reference 
Number 

Comment 

Section 3.2.1: The last paragraph of this section states that fiture uses of the 
OUl area will be limited. From the context, we assume that this is because of 
the geologic instability of the hillside material. The Division would like to point 
out that many areas in the Denver-metro area presented identical problems 
before they were developed. These types of problems are not insurmountable. 

23 

Response 

From a stability standpoint, documentation from the cited reference 
(Colton and Holligan, 1977), visual observations of slump block 
movement made during the French Drain excavation, and the continuing 
incidence of damaged wells due to hillside creep indicate that future 
construction on the hillside will be problematic, although not impossible. 
Future uses of OU1 have been discussed in Technical Memorandum No. 
6, where the only credible future uses are listed as comrnerciallindustrial 
and ecological reserve. 

Comment 

Section 3.7: Text within this section states that "shallow water bearing units at 
OUl do not contain the quantity of water necessary to sustain even low-volume 
use, nor do they possess physical characteristics required for substantial ground 
water movement or eflcient ground water extraction. Therefore, water-bearing 
writs at OUl cannot be economically exploited and are not aquifers." The 
Division does not believe that reminder of the section verifies these statements. 
Regarding water volume, Figures 3-29 and 3-44 both show an extensive 
saturated area within 0 Ul,  and Section 3.7.3.4 states that the volume of ground 
water in OUl could, if replenished each year, support 9 to 18 householdr. As 
to the physical characteristics of the alluvial materials, the high rate of ground 
water influx into the French Drain during construction certainly contradicts low 
transmissiw@. In addition, comparing Figure 2-9 with Figures 3-29 and 3-44 
reveals that less than half of the 13 well tests conducted in OUl occurred in the 
extensively saturated areas. 

24 
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Comment 
Reference 
Number 

Response 

The groundwater volume estimates for both winter and spring conditions 
have been recalculated, based on the revised groundwater level maps and 
are presented in the Final RI Report. In addition, the calculations on 
transmissivity presented in the Draft Final RI have been corrected. 
However, the quantitative comparison of OU1 transmissivity values with 
literature values for a "useable aquifer" have been deleted. The 
unconfined water-bearing materials at OU1 may be able to support a 
residence or residences when each is served by an individual water 
supply well or wells coupled with a sizable water storage system. 
However, this would only be possible in those areas with the thickest 
saturated section and highest conductivities observed at OU1. Under no 
circumstances could the UHSU provide sufficient groundwater to support 
a municipal water supply. 

With respect to the French Drain flow, whether or not the flow is 
inconsistent with the transmissivity can only be determined through 
computation. Lastly, slug tests and packer tests were performed on 
every well that contained water. 

Comment 

Section 3.7.3.2: Tne text states elmi oidy a limited amount of graml water in 
the upper HSU actually reaches Woman Creek. n e  text further states that this 
conclusion is based on the limited amount of ground water recharge, high 
evapotranspiration rates, discharge boundaries, and physical barriers to flow. 
The Division has several problems with these statements. 1) Ground water 
recharge is not understood well enough to be labelled "limited. Obviously, in 
the western portion of OUl recharge is not limited. Even in the eastern 
portions of the OU, the 'Ponded" areas must be receiving recharge from some, 
as yet uncharacterized, source. 2) The only discharge boundary in OUl is 
Woman Creek itself (the French Drain cannot be considered since it does not 
represent "baseline" conditions). The seeps do not constitute discharge 
boundaries since the water is probably reinjiltrating. 3) The only documented 
physical bam'ers to flow are bedrock ridges which parallel the ground water 
flow direction, but do not block it. 4) This report never quanhjies 
evapotranspiration. 

25 
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Comment 
Reference 
Number 

Response 

The Final M/RI Report presents a hydrogeologic model where 
groundwater occurrence and flow are localized in bedrock channels that 
generally trend northwest. Separating the channels are dry areas which 
result from bedrock highs and thin overburden cover. Lithologic 
variations in overburden, (clays versus coarser-grained material) are 
also important in directing groundwater flow. The areal extent of the 
dry areas is seasonally dependent, expanding in the spring during months 
of high precipitation and decreasing during the remainder of the year. In 
this model, flow paths to Woman Creek probably existed before French 
Drain construction, both in the western and eastern parts of OU1. Since 
French Drain construction, however, these flow paths are seen to be 
terminated at the trench, as far as it extends, as illustrated by the French 
Drain monitoring wells, which were all dry in April 1993, typically a 
month of high precipitation. 

. 

Recharge to the UHSU is limited, based on preliminary work being 
performed by EG&G at the Rocky Flats Plant. This work indicates that 
as little as 2-inches per year accumulates as recharge. Because of the 
preliminary nature of the work, this information has not been used in the 
text. The amount of recharge attributed to the foundation drain can be 
seen on the groundwater level maps prepared for January and April, 
1992. In April, a month of high precipitation, the water levels have 
decreased dramatically due to rerouting of the drain. Evapotranspiration 
was not calculated during the RI. With agency concurrence, (22 June 
1993) a water balance was deemed not necessary; therefore, the 
parameter was not investigated further. 
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Comment 

The Division is confused about the 'perched" terminology used in this section 
and others throughout the report. As depicted in this report, the areas in 
question are not perched in the classic sense. They are simply ponded areas of 
saturation within an otherwise unsaturated aquifer. The fact that they overlie 
lower permeability bedrock is no diferent than other areas of alluvial ground 
water at Rocky Flats. The Division does not believe that suflcient geological 
intelpretation has been done on these ponded areas to determine the "ponding" 
mechanism. Furthermore, until the mechanism is understood, pathway 
evaluation is impossible. 

Response 

Perched water generally is defined as unconfined groundwater separated 
from the underlying main body of groundwater by unsaturated materials. 
The upper 30 feet of bedrock underlying the saturated 
alluviumkolluvium is locally saturated and is hydraulically connected to 
the overlying locally saturated unconsolidated materials. Therefore, the 
term "perched" is inappropriate with respect to the hydrogeology at 
OU1, and does not appear in the revised report. 

Comment 

Section 3.7.3.4: This section of text is pure speculation and its inclusion in this 
report is inappropriate. The water quantity calculations presented are, by 
DOE'S own admission, only rough estimutes. Though the agencies have 
repeatedly asked for one, DOE has consistently avoided constructing a ground 
water model and/or water budget for the 881 Hillside. Until a model or budget 
is constructed, speculative estimutes such as those included in this section do 
nothing to firther characterize the physical characteristics of the site and should 
be deleted. 

Response 

The physical characteristics of the aquifer are described in response to 
Comment 24. With agency concurrence (22 June 1993) a water balance 
was deemed not necessary. The groundwater volume estimates have 
been recalculated based on the revised groundwater level maps. 
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Reference 
Number 
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Comment 
Reference 
Number 

Comment 28 

To state that the concepts presented in this section were confirmed by the 
Colorado State Engineer is an obviously biased distom‘on of the truth. The 
commentsfrom the State Engineer’s oflee were written by an individual who 
was totally unfamiliar with the Rocky Flats Plant and the latest interpretation of 
plant-site geology. This individual stated within his comments that they were 
specific to Appendix B of TM 6 only. Subsequently, both EPA and the Division 
disapproved this version of TM 6. In addition, the comments from the State 
Engineer were requested by DOE under Natural Resource Trustee auspices. 
The Trustees have a completely direrent set of priorities and commenting 
criteria than what the IAG requires (even though TM 6 was prepared for IAG 
purposes). The Natural Resource Trustees are commenting on these early IAG 
documents as a courtesy to DOE in hopes that resource damage can be 
minimized by early cooperation. This relationship is voluntary from the Trustees 
perspective and if this relationship is used by DOE for other purposes, 
termination could result. For these reasons, reference to the State Engineer’s 
comments on TM 6 should be deletedfrom this report and Van Slyke, 1992 
should be removed from the bibliography. 

Response 

The paragraph referencing Technical Memorandum No. 6 has been 
deleted. 

Comment 

Section 3.7.3.8: This section makes several predictions about the peformunce 
of the French Drain which are inappropriate at this time. The RI?I/Rl Report 
must evaluate “baseline” conditions which do not include the installation of the 
French Drain. In addition, until French Drain peglormanee is evaluated, DOE 
must wait to draw conclusions on its eflectiveness. 
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Comment 
Reference 
Number 

Response 

The Final FRI/RI Report discusses pre- and post- French Drain 
hydrological conditions. The pre-French Drain hydrological regime have 
been presented as baseline conditions. Groundwater levels for the 
French Drain monitoring wells are presented for January 1993 through 
April 1993 in Table 3-20. These data indicate that all of the wells south 
of the French Drain are dry except for 31891, which is downgradient of 
South Interceptor Ditch and is probably being recharged by the Ditch. 

Comment 

Section 3.7.4: The Division has the following concerns with the conclusions 
presented in this section: 

30 

I )  n e  values calculated in Section 3.7.3.4 for the ground water jlow 
velocity do not indicate particularly slow or non-existent ground water 
movement. I f  ground water is expected to move slowly or not at all, why 
does recharge in the Spring occur so rapidly (ie, why do water levels 
rise so rapidly)? In addition, how can the hypothesized ground water 
from OU 2 travel so rapidly into the OUI area? 

Response 

The Final RFI/RI Report does not characterize groundwater movement 
as nonexistent, but rather emphasizes the localized nature of groundwater 
occurrences. Groundwater will recharge quickly in selected areas, based 
on lithology and bedrock topography. The water table contour maps 
provided in the report show that a continuous groundwater pathway 
appears to exist from OU1 to OU2. However, no statement appears in 
the draft or final text indicating that groundwater moves rapidly in this 
area. 

Comment 

2) Ground water saturation may be variable, but it is not "sparse." 
"Stranded" ground water has not been suflciently characterized to 
conclude that it is conjined to hedrock depressions. In fact, if it is 
confined, it could very easily also be confined by stratigraphic and 
lithologic changes in the alluvium. 

31 
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Response 

The text has been changed to eliminate the description of groundwater as 
sparse and to emphasize the importance of low permeability lithologies in 
restricting or redirecting groundwater. 

Comment 

3) The hydrology of the eastern portion of the OU is not suflciently 
characterized to conclude that there are no jlow paths for ground water 
from the IHSSs to Woman Creek. 

32 

4) The western portion of OUl has not been suflciently characterized to 
conclude that the only source of the ground water in this area is the 
BuiMing 881 footing drain. 

Response 

The Final RFI/RI Report states that it is likely that groundwater flow 
paths from OU1 to Woman Creek existed before construction of the 
French Drain. The Final RFI/RI Report maintains the importance of the 
foundation drain as a source of recharge to the western part of OU1. 
The foundation drain was rerouted in February 1992. Written 
communication (EG&G, March 1993) stated that the foundation drain 
discharge averages 3.5 gallons per minute. Other sources of recharge in 
this area would be considered minimal by comparison. (The response to 
Comment 25 discusses further the groundwater flow in the western 
portion of OUl.) 

Comment 

5) Post-French Drain characterization is not suflcient to conclude that 
the volume of ground water in the upper HSU has diminished. 

33 
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Reference 
Number 

Examination of groundwater level contour maps for January and April 
1992 shows that groundwater levels and saturated thicknesses in the 
western part of OU1 actually decreased in April, a month of high 
precipitation, when other areas of OU1 showed an increase in water 
levels. (See 
Comment 32 .) 

This was due to rerouting of the foundation drain. 

Comment 

6) Post-French Drain characterization is not suflcient to conclude that 
the French Drain and the extraction well intercept all idenh3ed ground 
water jlow paths north of the South Interceptor Ditch. 

34 

Response 

The Final RFI/lU Report provides a groundwater level contour map for 
April 1993 that shows the French Drain monitoring wells as being dry, 
indicating that the French Drain is capturing groundwater migrating from 
OU1. The French Drain, as far as it extends, captures all groundwater 
north of the South Interceptor Ditch. 

Comment 

Figures 3-1 1 through 3-1 7: Concerning pam'cularly the topographical dip 35 
sections included in these figures, the Division does not believe that the 
lithologic contacts for the various unit should be horizontal. Please change this 
interpretation on the appropriate sections. 

Response 

Excavation along the French Drain indicated the dip angle of sand and 
gravel lenses was much closer to horizontal than to the topographic slope 
angle. However, as few sand units are penetrated by more than one 
borehole, selected lithologic contacts in Figures 3-12, 3-14, 3-16 and 3- 
17 have been changed from strictly a horizontal orientation to show the 
possibility of non-horizontal orientations. 
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Number 

Comment 

Figures 3-28, 3-29, and 3-44: Both the January, 1992, and April, 1992, head 
m p s  included on these _figures become vague in the northern portions of OUI. 
Large "dry" areas appear where there is no data to either substantiate or refute 
that assumption. Surely a site-wide head m p  exists that would aid in the 
evaluation of the northern OUI margins. These areas are critical to the 
substantiation in other pom'ons of the text that limited recharge occurs from 
higher on the hillside in the eastern portions of OUI and the stated conclusion 
that no complete ground water pathways exist. 

36 

Response 

The water table maps for January and April 1992 (new Figures 3-30 and 
3-32) and the map of saturated thickness have been revised, and areas 
with little well control are so designated. As part of the exercise, 
information from borings drilled north of MSSs 119.1 and 119.2 has 
been reviewed to better understand the occurrence of groundwater in this 
area. Borings encountered some moist and damp material during drilling 
(in June 1987), although the thin section of colluvium in much of the 
area would limit the thickness of saturated section. Nevertheless, given 
that the Rocky Flats Alluvium is consistently saturated at well 37591 and 
seasonally at 37691, it is reasonable to assume that at least some 
groundwater pathways traverse the northern portions of OU1. 

Comment 

Figure 3-27: Please add the IHSS bowtdaries to this _figure. 

Response 

The IHSS boundaries have been added to Figure 3-27 (revised 
Figure 3-29) as requested. 

37 
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Reference 
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Section 4.0: General Comments: 

Comment 

1. This section of the Report does not decfine the extent of contamination. 
There are no maps which make any eflort to delineate plumes in the 
ground water and no maps which estimate the extent of soil 
contamination. This must be done. Maps with flags of contaminant 
detections are not suficient. Section V of the IAG SOW requires that 
DOE decfine the boundaries of the contaminant sources, both from a 
horizontal and vem'cal perspective. 

38 

Response 

See the response to Comment 3. Boundaries of contaminant source areas 
have been estimated and are presented in figures in Sections 4 and 5 of 
the revised report. Contaminants are addressed from vertical distribution 
perspective, and the discussion incorporates four cross-sections and three 
block diagrams with chemical data. 

Comment 

2. There is no map included in this section that delineates the results of 39 
radionuclide analyses h grouid water. Even if all measuremenis are 
non-detect, such a map needs to be developed. 

Response 

Although radionuclides are considered site contaminants (see the 
response to Comment 44), they are not groundwater contaminants. 
Therefore, a map illustrating the distribution of radionuclides in 
groundwater equal to or below background levels is considered 
unnecessary. The introduction to Section 4 discusses in detail the 
procedure for determining site contaminants and presents evidence to 
support the conclusion that radionuclides are not elevated in 
groundwater. 
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Comment 

3. No bedrock work has been included in this section even though bedrock . 40 
contamination is indicated in wells 37891, 37991, and 39191. Please- 
include contaminant-extent niizps for the bedrock. 

Response 

The Final Report includes maps illustrating VOC and metal contaminant 
concentrations in the LHSU. 

Comment 

4. All wells, piezometers, and boreholes from all phases of Rl?I/RI 41 
investigation should be shown on all maps (including the IHSS-speci@c 
maps) in this section. 

Response 

The maps in the revised report include appropriate sampling stations 
from all phases of the OU1 RFI/RI. 

Comment 

5. Please include in Appendix A copies of thL geologil logs and wellbore 42 
diagrams for d l  wells and boreholes in OUl, not just the wells and 
boreholes drilled for the Phase III RFI/RI (include the same information 
as already is contained in Appendh A for the Phase 111 wells and 
boreholes). This would include the boreholes drilled along the centerline 
of the French Drain prior to its construction. In addition, while it is not 
necessary to include all previous analytical data from previous phases in 
appropriate appendices in this report, all maps in this section should 
include potential contamination information from previous investigations. 
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Response 

Geologic logs and well construction diagrams for all wells and boreholes 
at OU1 have been included in the Final RFI/RI Report. In addition, 
summary tables of Phase I and 11 analytical data have also been included 
in addition to posting this data on maps of individual IHSSs in the Final 
RFI/RI Report. 

Comment 

6 .  If Tables 4-7 through 4-15 do not include data from the Phase I and 43 
Phase 11 investigations, the previous data should be incorporated. 

Response 

Summary tables of the Phase I and II analytical data are presented in the 
revised report to verify and support conclusions drawn on the nature and 
extent of contamination. 

Comment 

7. Please clarifi near the beginning of this section exactly how the term 44 
"background" is being use.  Wien a sample exceeds "backgromd", we 
need to know whether it exceedr the mean background value or the upper 
tolerance level. We also need to know the source of the background data 
used. (The discussion on the top of page 4-7 seems to be confined only 
to suface soil sample analytical comparisons.) The Division does not 
consider the contaminutedhoncontaminated threshold to be an 
exceedance of background by an order of magnitude. Our threshold for 
naturally occurring constituents is the mean background plus two 
standard deviations which is approximately equal to DOE'S upper 
tolerance level representing 95% of the data. Our threshold for non- 
naturally occurring constituents is non-detection with appropriate 
detection limits. 

Response 

Background values and related summary statistics presented in the 
revised RFI/RI Report are from the Final Background Geochemical 
Characterization Report (EG&G, 19920. These background values are 
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0 Reference 
Number 

the upper limit of a one-sided 95% tolerance interval (95% confidence 
and including 95% of the population). If the background data for a 
particular geologic unit (or subpopulation [see below]) include less than 
50% detections, then the maximum concentration is reported as the 
background value. Less than 50% detections is considered an inadequate 
basis for computing tolerance interval statistics. 

The background values (Table 4-1) used to determine and monitor 
environmental degradation resulting from past waste disposal practices at 
RFP were derived from samples collected from areas near the plant that 
are undisturbed by plant operations. The samples were collected from 
six media: 1) geological materials (Rocky Flats Alluvium F A ] ,  
Colluvium [COLI, and weathered claystone WCS]), 2) groundwater 
(RFA, COL, valley fill alluvium [VFA], WCS, and deep Laramie- 
Arapahoe sandstone [LAR]), 3) surface water, 4) seeps, 5) sediments, 
and 6) surface soils (in this case, data were collected subsequent to the 
Background Geochemical Characterization Program; however, these data 
are presented in the revised RFI/RI Report). The samples were collected 
at stations located in the Buffer Zone areas west, north, and south of the 
main plant. The samples were analyzed for chemical constituents 
including radionuclides, EPA target analyte list (TAL) metals, the EPA 
target compound list (TCL) organics, and major anions. Chemical data 
for each sample medium and for units within a medium (e.g., geologic 
material and groundwater) were compared using analysis of variance 
(ANOVA). The ANOVA results are presented in Table D-6. Within a 
medium, subpopulations for an analyte were defined if significant 
differences in mean concentrations exist either between the units 
(groundwater and geologic material) and/or between locations (north 
versus south in the buffer zone). Summary statistics were computed for 
each subpopulation defined by the ANOVA test results. The statistics 
included mean, standard deviation, upper tolerance limit (UTL), 
maximum concentration, sample size, and percentage of detectable 
concentrations. Using these data and these statistics, comparisons with 
the OU1 data were made as a first measure to determine the potential 
existence of contaminants at OU1. Spatial and temporal concentration 
distributions at OU1 were also a factor in determining contaminants at 
OU1. The approach used to determine contaminants at OU1 depended 
on whether the analyte was inorganic or organic. 
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For inorganic detections, the UTL calculated for each medium (and unit 
within a medium) and chemical is compared with corresponding OU1 
data. If there is no exceedance of the UTL for a medium (or unit), the 
chemical is determined not to be a contaminant of the medium. If any 
one detection exceeds the UTL, the means of the background and OU1 
data sets for the medium are compared by ANOVA. If the means are 
similar at the 5% significance level, the chemical is determined not to be 
a contaminant of the medium. If the means are not similar, then the 
occurrence of the chemical in the OUl medium is examined further 
using scientific reasoning (spatial and temporal variation, etc.) to 
determine whether the results of the statistical test are reasonable before 
identifying the chemical as a site contaminant. 

For organic detections, a different set of evaluation criteria was used. 
The detected analyte is first compared with a list of known wastes 
disposed at OU1. If the analyte is a known waste, then it is determined 
to be a site contaminant with no further evaluation. The second step is 
to determine if any of the remaining detections are degradation products 
of known wastes. If so, the analyte is examined further to determine if 
the detection is the result of laboratory error or field sampling artifact. 
If it is not a laboratory or field sampling artifact, the analyte is 
determined to be a site contaminant. Those analytes that are not known 
wastes or degradation products are further evaluated using the same 
scientific reasoning criteria developed for inorganic chemicals (spatial 
md ternpod vxiatition, etc.), and there is no evidence suggesting 
laboratory artifact, the chemical is determined to be a site contaminant. 

A full description of the contaminant selection procedure is provided in 
Section 4 and in Appendices D and F2. 

Comment 

8. Clarification needs to be added to all applicable figures in Section 4.0 45 
regarding the use of "NS" and "h?D". Subdivisions of each of these 
designations should be developed which more accurately describe 
possible situations. 

NS should include, at least: 
NSl - Not sampled in accordance with Workplan 
NS2 - Not sampled; deviation from Workplun 
NS3 - Interval not sampled due to og-normal sample interval 
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NS4 - Interval sampled, no analytical results 
NS5 - Not sampled due to dry conditions 
ADE - Not sampled because well or borehole is not deep enough 
AD should include, at least: 
AD1 - Included in sample analysis, but not detected 
AD2 - Not included in sample analysis, therefore not detected 

In addition, related to generl comment 7 above, please clanB "AE" 
relating to mean background, upper tolerance level background, or 
"background plus one order of magnitude. I' 

Response 

The following notations and associated definitions have been 
incorporated into the revised figures, which summarize analyte detections 
by depth interval. 
NS - not sampled 
NA - not analyzed for 
ND - not detected 
AB - concentration above background 
Dry - well was dry at the time sampling was attempted 

Other notations suggested by the reviewer relating to conformance with 
the Work Plan have not been included. The addition of three more 
notations would add unnecessary clutter to the figures. In addition, the 
reader may assume that all field work was conducted in accordance with 
the Work Plan and RFP SOPS unless otherwise noted. 

Comment 

9. Section 5.9.4 (page 5-23) of EPA's Risk Assessment Guidance for 
Superfund (RAGS) delineates the correct method of evaluating essential 
nutrients. The Division does not believe that the text presented on page 
4-4 of the W I / R I  Report satisfies the RAGS methodology referenced 
above. Therefore, until better background values are formulated or the 
aflected elements found in OUl can be demonstrated to be present at 
levels that are not associated with adverse health eflects, elements 
considered nutrients or common rock-fonning constituents may not be 
eliminated from consideration as potential contaminants. 

46 
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Response 

Essential nutrients have been evaluated as part of the 
concentrationltoxicity screen outlined in the response to Comment 1 18. 

Comment 
Reference 
Number 
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Comment 

Section 4.2.1: IHSS 102: The Division is concerned about the remaining 47 
discrepancies regarding the location of IHSS 102. Part of this investigation 
should have been to research available informution, make a decision regarding 
the most likely location and dimensions for the IHSS, and design an 
investigation. It appears that this was not accomplished and that the proper 
location for the site was not investigated. For this reason, Section 4.2.1 of the 
text seems meaningless. A discussion of contamination at the wrong location 
only indicates a problem fiom a diflerent source. 

Response 

See the response to Comment 20. 

Comment 

Section 4.2.2: IHSS 103: This IHSS is also plagued by discrepancies as to its 
location and/or existence. The text states that 1963 aerial photos show a pit in 
the area now known as IHSS 103. However, the Historical Release Report 
(HRR) questions the existence of the site and did not include it on the IHSS 
maps for the 800 Area. What is going on? Is the IHSS located correctly to 
investigate the pit seen on aerial photos? Is the informution presented in this 
section of the text meaningful? 

48 

Response 

A review of a 1955 and 1963 aerial photograph revealed little evidence 
of a pit. A small area exhibiting lighter coloration than the surrounding 
area was noted on the photographs, and it is this area that was 
investigated and is identified as IHSS 103 in the draft Report. The 
Historical Release Report states that no documentation was found that 
verifies the existence of the site. Therefore, it is reasonable to conclude 
that not only the location, but also the existence of this MSS, is 
questionable. Nevertheless, the location identified on the aerial 
photograph was investigated as this is the best information available. 
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A portion of the Phase III RI effort was directed toward investigating the 
suspected location of IHSS 103. The suspicion of a waste disposal site 
was sufficient to justify the investigative effort. Site contaminants were 
detected during the investigation, and the text and accompanying figures 
report these results. Because the investigative efforts were directed 
toward the most likely location of this suspected disposal site, the 
presentation in the Draft Report on this subject is meaningful. 

Comment 

Section 4.2.3: IHSS 104: Once again, there are discrepancies with the 49 
location and/or existence of IHSS 104. The text states that a discolored area 
can be seen on 1965 aerial photos, but states that there is a possible shadow. 
What is the source of the shadow? Is the discoloration on the photo consistent 
with a shadow? The textfurther states that the waste disposal attributed to this 
site may have actually occurred in IHSS 103. However, given what we know 
(or do not know) about IHSS 103, the Division questions this statement. 
Resolution of these and related issues is required for the Final Rl?I/Rl Report. * Response 

A review of an April 1965 aerial photograph reveals an area that appears 
darker that the surrounding terrain. However, this feature is not 
apparent on 1963 and 1968 aerial photographs. Superimposed on the 
dark area is a black linear feature which was described as a shadow in 
the draft report. A reevaluation of this feature suggests it is not a 
shadow, as the photograph appears to have been made at midday. 
Neither the dark area nor the linear feature conclusively identify this as 
a waste storage or disposal site. Both the Phase III Work Plan and 
revised RI report portray the location and size of this feature accurately 
on maps and figures. Subsurface soil samples collected from within this 
suspected IHSS (36591) and from the surrounding area (37091) contained 
toluene, PAHs, and Pu over background levels. Toluene is ubiquitous at 
OU1 and the detections at IHSS 104 (maximum of 0.14 mg/kg) are not 
indicative of waste disposal. One sample contained low milligram per 
kilogram concentrations of PAHs. It is postulated that this occurrence is 
associated with asphalt disposal at IHSS 130. The plutonium detected at 
this location originated from sources to the east of OU1 (903 Pad Area). 
In conclusion, Phase 111 investigative efforts were conducted within the 
suspected IHSS as depicted on aerial photographs. The results of these 
efforts did not show strong evidenp of waste disposal activities at this 
location. 
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Section 4.2.4: IHSS 119.1: 

Comment 

1. As an example of general comment 4 to Section 4 above, at least the 
following well3 and boreholes should be added to Figures 4-27 through 

50 

4-32: 

Boreholes 
BH0887 
BH0987 
BHI 087 
BHI287 
BHI 487 
BH2287 
BH2587 
BH4787 
BH4887 
BH5087 
BH5587A 
BH6I 87 
BH35791 
BH37I 91 

Wells 
Well 0487 

0587 
0687 
0687A 
0787A 
4387 
4987 
0974 
I074 

Pz 39291 
Pz 38891 
Pz 38991 

Fr. Drain BHs 
FD300290 

300390 
300490 
300590 
300690 
300790 
300890 
300990 
301 090 
303790 
303890 
303990 

These are needed because the geologic and hydrologic bow2daries are 
not congruent with the IHSS boundaries. To characterize the extent and 
potential pathways of contamination, all vicinity well3 and boreholes 
should be considered. To further emphasize this, the text explains that, 
in the Phase 11 investigation, six boreholes were drilled in and around 
the unit. These boreholes apparently picked up signijicant contamination 
at depths up to 20 feet and in weathered bedrock. Unless this analytical 
contaminant infomtion is incorporated into the Phase III M I K I  
Report, a complete an accurate representation of the extent of 
contamination is impossible. 

Response 

Historical soil and groundwater sampling stations within the OU1 
boundaries are depicted in the relevant figures in the revised Report. In 
addition, historical analytical data (1986-1992) have been incorporated. 
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Comment 

2. The presentations on Figures 4-27 through 4-32 are very hard to 51 
interpret. For instance, on Figure 4-28, BH33091 lists analysis results 
for the 6-10 foot interval, but does not list any data for the 2-6 foot 
interval. Checking Appendk C reveals that the 2-6 foot interval was not 
sampled. why not? BH34991 has no results listed for the 6-10 foot 
interval even though it was drilled to 16.3 feet. Checking Appendix C 
reveals that this occurred because the sampling intervals taken during 
drilling missed this interval, picking up an extra sample porn 11.65- 
11.90 feet. No explanation for this appears anywhere in the report, and 
it is not indicated on Figure 4-28. The Division notes at least 14 missing 
samples on Figure 4-27, 18 on 4-28, and 8 on 4-29 where we stopped 
counting. Some of these may have legitimate explanations, but none 
were found in the report. (Refer to general comment 8 to Section 4 
above.) 

Response 

Figures illustrating the extent of contamination include notations that 
discriminate between' no detection and no sample recovery. See the 
response to Comment 45 for an additional discussion. The reviewer 
should bear in mind that borings drilled as monitor wells were sampled 
differently from boreholes, as per the Work Plan. In addition, Appendix 
A i  detaiis instances where samples cou!cf not be retrieved because of 
poor recovery. 

Comment 

In addition, much of the informution presented is misleading. For instance, on 
Figure 4-29, many wells have "ND" data labels. This would indicate, 
according to the map key, that contaminants were "Not Detected" at these 
locations. However, checking in Appendices A and C reveals that most of these 
wells did not penetrate the l @ l 8  foot interval or did not penetrate far enough to 
trigger the next VOC sampling depth. At least two wells (37891 and 37991) 
labelled "ND" were not sampled in this interval, but should have been. It is the 
Division's preference that only wells that penetrate to a pam'cular depth should 
appear on the respective depth map, with the others having been deleted. The 
Division also expects that errors of posting ND instead of NS, and other 

52 
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equivalent "misplots" be found and removed. (Refer to general comment 
8 to Section 4 above.) 

Response 

The figures illustrating the extent of soil contamination present the actual 
sampling stations for each depth interval. See the response to Comment 
51 for an additional discussion. 

Comment 

3. Additional maps of this IHSS need to be developed including: a site- 53 
specipc topographic map, bedrock su face structure map, alluvial and 
bedrock stratigraphy maps, ground water contamination map(s) showing 
(with iso-concentration lines) the extent of contamination in alluvial and 
bedrock ground water, soil contamination map(s) showing extent of 
contamination both in the subsurface and at the suvace, maps 
summarizing or incorporating contamination data from past 
investigations, underground utility and suvace feature map(s), and a 
general infonnation map including well and borehole lDs, surface 
elevations, and screened intervals. (Refer to general comments I 
through 4 to Section 4 above.) 

Response 

Two site-specific maps were included in Section 3 illustrating the 
bedrock topography and drainage in the vicinity of this MSS. Section 4 
includes four cross-sections across this IHSS showing soil chemistry, and 
2 block diagrams containing soil and groundwater chemistry. In 
addition, maps illustrating the extent of contamination in all media 
incorporate analytical data from the period 1986-1992. 

Comment 

4. More detailed cross-sections need to be constructed for IHSS I 19. I .  At 54 
least two M - S S E  and two WSW-ENE sections should be constructed at 
a horizontal scale of at most 1"=50' and a vem-ea1 scale of at most 
I "=IO'for a vem'cal exaggeration of no more than 5. Obviously, these 
should utilize all Phase I,  11, and 111 wells and boreholes. 
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Response 

The suggested cross-sections are provided and these cross-sections 
include data from Phase I, II, and III wells and boreholes. Also, 
additional figures are included in the revised report that provide details 
of the local hydrogeologic conditions in and around IHSS 119.1 in 
Section 3. Please see the response to Comment 53 for a description of 
these additional illustrations. 

Comment 

5. Figure 4-30 (Semivob from 0 to 6 feet) is the only semivolatile map 55 
included in the report even though there are wells in the IHSS 119.1 
vicinity that penetrate much deeper and should have been sampled for 
semivolatiles. Please explain why no other semivolatile maps were 
generated for IHSS 119.1. 

Response 

Only those boreholes designated as boreholes in the Work Plan were 
sampled below 6 feet for semi-volatile organic analyses. Boreholes 
slated for completion as monitoring wells were only sampled from the 
top 6 feet for SVOC analysis. 

Comment 

6.  The text states that six boreholes were drilled in and around IHSS 11 9.1 
during the Phase 11 investigation. Please delineate which boreholes are 
being referred to here. 

56 

Response 

The six boreholes drilled in and around IHSS 119.1 during the Phase II 
investigation are BH5787, BH1287, BH1487, BH0887, BH0987, and 
BH1387. This information is included in the text and these boreholes 
are shown in the appropriate figures in Section 4 and on Figure 1-4. 
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Comment 
Reference 
Number 

Comment 

7. The tat  states that 10 soil borings were drilled in IHSS 119.1 during the 57 
Phase 111 investigation. However, 12 are shown on Figures 4-27through 
4-32. This does not include the wells or piezometers, which were 
sampled in the same manner as boreholes. Please clanifjl this 
discrepancy. 

Response 

Two of the soil borings listed on the maps, 34191 and 33391, were 
planned as monitoring wells, and were subsequently abandoned due to 
insufficient colluvial material thickness. The text has been revised to 
show that 12 borings were drilled in M S S  119.1 

Comment 

8. As outlined earlier in these comments, the Division does not agree that 58 
only concentrations of the four common lab contaminants exceeding 
detection limits by an order of magnitude will be considered potential 
contamination. This is not the way the Division determines atent of 
contamination. 

Response 

A comprehensive discussion on the procedure for identification of site 
contaminants is presented in the response to Comment 44. 
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Comment 
Reference 
Number 

Comment 

Section 4.3. I :  Contrary to the text of this section, the Division has not made a 
final determination as to the validity of the Rock Creek drainage as a 
background area. We allowed it to be used because of the time constraints 
placed on the suvace soil sampling program by impending OU I milestones and 
DOE imposed administrative constraints. In fact, 734 5 (Surface Soil Sampling) 
acknowledges 

"It is recognized that due to variability in wind direction, the selected 
background area may not provide sample data representative of true 
background concentrations; however, the collected data will provide 
useful information for comparison with data collected at OU I .  Although 
an ofl-site location may provide better data, administrative constraints 
currently prevent 08-site sampling. I' 

We have repeatedly stated that a separate comprehensive surface soil sampling 
plan needs to be developed as part of the Background Geochemical 
Characterization Report to establish soil background. It is a given that any 
such program will expand on the Rock Creek sampling done for OU I and may, 
in part, validate or invalidate Rock Creek as a background area. 

Response 

The agencies approved of Rock Creek for the surface soil reference area 
for OUS in accordance with Technical Merr.omdurn No. 5 during the 
meeting held on 8 April 1993. 

Comment 

The Division does not understand the reference to Figures 4-79 and 4-80 in the 
text on the bottom of page 4-32 and the top of page 4-33. These figures do not 
compare background values greater than Rock Creek values. They simply 
present the analytical data from the Rock Creek samples. 

Response 

The cited text is confusing. Figures 4-79 and 4-80 in the Draft RI 
presented individual activities that exceeded the 95% UTL of Rock 
Creek results. The Final RI Report has since been rewritten and the 
referenced passage and figures are not included. 
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a Comment 
Reference 
Number 

Comment 

Section 4.3.2: The Division does not agree that Copper at a concentration of 
ten times background can be ruled out as a potential contaminant in OU 1 
simply because it has not been historically processed at RFP and disposal of 
copper is unknown. There is a lot DOE does not know about historical 
activities at RFP. If DOE knew everything, they could drastically simplifi 
investigation of these sites. Therefore, if copper is found at high levels, 
regardless of whether or not there is an explanation, DOE must address it as 
contamination. This would be true of all analytes that exceed background. 

61 

Response 

A comprehensive discussion on the procedure for identification of site 
contaminants is presented in the response to Comment 44. 

Comment 

This same argument can be applied to beryllium. The text states that because 
the maximum concentration of beryllium Q& exceeds background by a factor of 
six and because the occurrence is localized, it is not contamination. The 
Division does not apply these criteria to potential contamination. 

62 

Response 

A comprehensive discussion on the procedure for identifkation of site 
contaminants is presented in the response to Comment 44. 

Comment 

Section 4.4: This section gives the impression that all air pollutants are being 
sampled. This is not correct as the samples are only analyzed for radionuclides. 
RFP does not sample air for VOCs nor are the pam'culute samples analyzed for 
metals (e.g., Be). The text should be revise to clunfi this point. 

63 
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Comment 
Reference 
Number 

Response 

The first sentence of Section 4.4 in the Draft Final Report states that 
"the radiological ambient air samplers monitor airborne dispersion of 
radioactive materials from RFP operations. 'I The second paragraph states 
that the filters are analyzed for plutonium. There is no reference in this 
section that implies that other analyses are associated with air 
monitoring. Therefore, no text revision was necessary. 

Comment 

Section 4.6.2: This section needs to be expanded to include a section describing 
the inorganic parameter results for ground water. 

64 

Response 

A discussion on all inorganic contaminants is included in the revised 
report. See response to Comment 44. 

Comment 

Section 4.8.1: The statement in the text indicat,,ig that air has shown only 
sporadic conraminanis is inisleading since air samples are only anulyzed for 
radionuclides. No of-gas work has been done except with specijic subsurface 
soil samples. 

65 

Response 

The commentor is correct that air samples are only analyzed for 
radionuclides. A qualifying phrase has been added to the sentence, so 
that the revised text now reads, "Surface water, sediment, air, and biota 
have shown only sporadic detections of contaminants and are considered 
secondary media at OU1. Sporadic occurrences of organics and elevated 
RADs and metals in secondary media (only RADs for air) were found 
during Phase III sampling.. . I' 
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a Comment 
Reference 
Number 

Comment 

Section 4.8.1.1: The paragraph at the bottom of page 4-56 and continuing on 
the top of page 4-57 appears to be placed incorrectly in Section 4.8.1.2 and 
should actually be placed in Section 4.8.1.1. 

66 

Response 

The cited paragraphs were placed in the wrong section of the Draft 
Report. This is corrected in the Revised Report. 

Comment 

We reiterate our disagreement with the conclusions drawn in this paragraph that 
copper and beryllium do not represent potential contamination in OU 1.  

67 

Response 

A comprehensive discussion on the procedure for identification of site 
contaminants is presented in the response to Comment 44. Copper and 
beryllium were not identified as site contaminants. 
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Reference 
Number 

Comment 

The text of Section 4.8. I .  I states that SVOCs are from traflc deposition. while 
this may be a major contributor to the levels of SVOCs found, other plant 
activities have also contributed. 

68 

Response 

The Final RFI/RI Report describes various potential sources of 
polycyclic aromatic hydrocarbons including vehicle exhaust, furnace 
exhaust from on-site incineration, asphalt dust, and larger asphalt 
particles. It also states that historical information does not exist to 
definitively identify the actual source(s). 

Comment 

Section 4.8.1.2: while it is true that toluene is recognized as a common 
laboratory contaminant, the fact that it occurs in such a ubiquitous manner 
across OU I leads the Division to conclude that some sort of problem exists. 
Either the toluene is real, in which case DOE must deal address it; or it is 
phantom, in which case there is a substantial QA/QCproblem that needs to be 
dealt with. The text states that toluene was found at low concentrations in trip 
blanks. Was it found in equipment blanks, field blanks, and QA/QC sample 
replicales? Wm i2 found ipi  95% of the blanks, similrrr 10 the percentage of 
positives in the borehole analyses? How do the analytical levels in the blanh 
compare to the RI sample data? Have the analytical methods or analytical 
laboratories changed since the Phase 11 RFI/RI data was analyzed (where 
toluene was not a problem) ? How was the "order-of-magnitude " criteria 
developed for "real" versus 'Ifalse " contamination ? These types of questions 
need to be answered before the toluene question is put to rest from the 
Division's perspective. 

69 
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Reference 
Number 0 

Response 

A data quality section (Section 4.1) has been added to the Final RFI/RI 
Report which discusses, among other things, the likelihood of analytes 
present in field samples being laboratory or field sampling artifact. Part 
of the assessment includes comparison of field sample results to field 
blank data. Toluene was found in less than 10% of trip blanks and 
rinsate blanks and generally occurred at concentrations less than 10 p g / P .  
It was not determined that toluene in field samples is a result of 
laboratory or field sampling artifact. Therefore, toluene is presented as 
a contaminant at OU1. 

Comment 

Section 4.8.2.1: The Division does not agree that this report can state that the 
probable source for ground water contamination in well 6286 is located in OU 
2. No venpcation characterization for this concept has been conducted. 

Response 

The final RFI/FU states that groundwater present in well 6286 is 
representative of UHSU groundwater rather than LHSU groundwater as 
defined in Section 3.7. That is, the upper 25 feet of bedrock are 
considered UHSU. The screened section of 6286 is within this upper 25 
feet of bedrock. Although there is some isolation between groundwater 
in the colluvium and groundwater in the upper bedrock, as seen by the 
difference in water levels, it is possible that the carbon tetrachloride 
originated at either IHSS 119.2 or the 903 Pad. 

Typically the surface topography mirrors the bedrock topography at 
OU1. Aerial photographs reveal that several minor drainage channels 
traverse the hillside immediately downgradient from the eastern end of 
IHSS 119.2. However, these drainage channels are also downgradient 
from the 903 Pad. Wells 6286 and 6386 are located on the axis of one 
of the drainage channels leading to both IHSS 119.2 and the 903 Pad. 
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a 

In contrast to well 4587, CCl, was repeatedly detected at well 6286 
(maximum of 6 pg/f!). The screened section of well 6286 was installed 
between 25 and 35 feet indicating that samples collected from this well 
represent UHSU groundwater. The existing data suggest CCL, 
contamination in well 6286 represents the leading edge of an UHSU 
CCl, plume originating at the 903 Pad. It is acknowledged however, 
that there is a remote possibility that a source for CCL, exists at both the 
903 Pad and IHSS 1 19.2. The revised text includes a discussion similar 
to what is presented here. 

Comment 
Reference 
Number 

In an attempt to identify the source of the carbon tetrachloride, the 
groundwater chemistry at both IHSS 119.2 and the 903 Pad were 
reviewed. While carbon tetrachloride is ubiquitous in groundwater at 
903 Pad, it was detected at IHSS 119.2 only once in a bedrock well 
(4587) at a concentration of 5 pg/P with a J qualifier. The screened 
section of this well was installed at a depth of over 90 feet with a 58-foot 
surface casing isolating UHSU groundwater. The one isolated detection 
in deep bedrock does not represent conclusive evidence of contamination 
at IHSS 119.2. 

Section 5 .O: General Comments: 

Comment 

1) The discussion in several sections of the text and several figures refer to 
the French Drain and the extraction well as mitigating factors to 
potential pathways. The French Drain and extraction well are not 
baseline conditions and must be removedfrom the text. 

71 

Response 

See the response to Comment 8. The Final RFI/RI Report does not 
present the French Drain collection system as baseline conditions. 

Comment 

2) Please clarify at some point in this section the conditions under which 
VOCs degrade and whether these conditions are present in OU 1 .  

72 
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Comment 
Reference 
Number 

Response 

VOCs may degrade biotically (dehalogenation) or abiotically 
(dehydrohalogenation) . Biotic degradation requires anaerobic condi- 
tions. Direct measurements on groundwater sainples suggest that aerobic 
conditions dominate at OU1. Therefore, abiotic dehyrohalgenation is 
presumed to be an active mechanism at OU1 given the presence of 
chlorinated hydrocarbons that are not known RFP wastes and 
theoretically could result from the abiotic degradation of known RFP 
wastes. This issue is discussed in Section 5.0. 

Comment 

Section 5.1.1.4: The text of this section states that air is not considered a 
signijicant pathway for volatile gas-phase contaminants. while there is rapid 
degradation and dispersion and the total efluent is probably low, there is no 
real data to support this statement. 

73 

Response 

It is appropriate to infer the significance of the air pathway from the 
concentrations of VOCs in surface soils (0-2 feet). The maximum 
concentration of VOCs in surface soils at OU1 is approximately 0.7 
mg/kg of toluene. Volatilization of the low concentrations present in the 
soil with subsequent dispersion in the atmosphere will not result in 
significant (or even measurable) concentrations of toluene in ambient air. 

Additional contributions to VOCs in ambient air may originate from 
groundwater contaminated with chlorinated solvents. VOCs dissolved in 
groundwater will partition into soil gas and may then migrate to the land 
surface and pass into the atmosphere. However, the potential for this 
mechanism to impact ambient air can be inferred from the modeling 
work presented in Section 5.3.2.1. The Johnson Model (1991) was used 
to predict concentrations of VOCs in hypothetical future structures. The 
results of this modeling effort revealed that the concentration of any one 
VOC used in the model would not exceed 5.0 pg/P of air. It is 
reasonable to infer from these results that such emissions from the land 
surface into the unconfined atmosphere would result in insignificant 
concentrations of VOCs. 
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Reference 
Number 

Comment 

Section 5.2: 
RFI/RI Report is to help delineate the present and future extent of 
contamination. Assumed and/or predicted exposure point concentrations must 
be matched and coordinated with actual contemporary data in "history- 
matching." We know the approximate date of contaminant release in the 
various OU 1 IHSSs. Applying the assumptions and predictions and working 
forward in time from the release, the predicted concentrations can be compared 
to current conditions. If the comparison is found to be within tolerance criteria, 
then the assumptions can be used with confidence to predict future 
concentrations, thereby eliminating dependence on strictly theoretical or 
assumed migration rates, degradation rates, contaminant-media interactions, 
dispersion, dilution, etc., etc. Text in the introduction to Section 5 states that 
Section 5.2 will contrast the predicted and observed behavior of OU 1 
contaminants. For VOCs, this does occur. However, for the remaining classes 
of contaminants, only generalized statements are made which are not tied to 
data. The Division suggests that the format of Section 5.2 be changed to clearly 
include, for each class of contaminants, both a discussion of the predicted and 
theoretical mechanisms that could be afecting the Contaminant and a discussion 
of the data. The data discussion would clanifjl what has been found and what 
that means in terms of the relative importance of the transport mechanism@). 

Part of the purpose of the "Fate and Transport" section of any 74 

@ 

Response 

The Revised Report includes a "history matching" exercise for organic 
and inorganic contaminants in groundwater originating at IHSS 119.1. 
Additional discussions of the influence of groundwater on surface water 
quality is provided. 

In addition, contaminant transport calculations were performed for other 
classes of contaminants in various environmental media, where possible. 
As the commentor notes, the point of release and date of release as well 
at the transport mechanism must be known in order to compare predicted 
migration distances with the observed extent of contamination. These 
parameters are not always known for all contaminants in all media. For 
example, there are multiple potential sources for radionuclides detected 
in surface soils at OU1, many of which are outside the OU1 boundaries. 
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Comment 
Reference 
Number 

As a result, attempting to explain the distribution of radionuclide 
activities in OU1 surface soils by modeling the release from a source is 
not practical, For the case of radionuclides, a program has been initiated 
to determine the distribution of wind-dispersed radionuclides on a plant- 
wide basis. 

Comment 

Section 5.2.1: 
does not believe this section of the tat adequately describes the potentially 
contaminated areas of OU 1. For instance, there is a significant soil gas 
anomaly located in the southwest comer of IHSS 119.2 indicating subsuface 
soil contamination. No Phase 111 boreholes encountered contamination, but 
none were drilled in the central part of the soil gas anomaly. Ground water 
probably does not saturate this area of IHSS 119.2 except in rare “high-water” 
years. n i s  may be the reason for the lower levels of contamination in well 
6286 downgradient of the unit. 

Based on our interpretation of the available data, the Division 75 

Response 

This section of the report has been rewritten to incorporate all RI data 
including the soil gas survey results presented in the Phase I RI. In 
response to the reviewer’s observations regarding the soil gas detection 
during the Phase I field program, we recognize that detections of 
dichloroethene and 1,1,1-trichloroethane were noted at the western end 
of M S S  119.2. Based on a review of a l l  soil and groundwater sample 
data, neither of these compounds were detected in and around IHSS 
1 19.2. Well 5087 is located roughly downgradient of the soil gas 
anomaly identified in the Phase I Report; however, this well never 
contained groundwater. See the response to Comment 295 for a 
discussion on potential sources for contamination detected in 
groundwater samples collected from well 6286. 
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Reference 
Number 

Comment 

In addition, the Division does not feel that the data from areas downgradient of 
Building 881 indicate only "traces" of contamination in the ground water. 
Again, there is a significant soil gas anomaly in the viciniry of borehole 0187 
which coincides with some ground water contamination. This indicates a vadose 
zone source (probably chlorinated solvents in very localized areas that were 
released in an insuflcient volume to penetrate the vadose zone filly) that is 
bound by capillary forces and not located in any existing boreholes. Also, west 
and south of IHSS 103 there are coincident soil gas, subsuij%ace soil, and 
ground water anomalies, indicating an incompletely characterized source 
(possibly related to the revised location if IHSS 102). 

76 

Response 

All historical groundwater and soil chemical data have been used to 
develop the discussion on the nature and extent of contamination around 
Building 881. In addition, the revised report includes a section dedicated 
to the discussion of sources for VOC contamination in groundwater 
(Section 4.9). In this section several soil gas anomalies are cited as 
evidence of potential VOC release points. The reviewer's interpretation 
of the data as indicative of small local releases of VOCs is most 
probably correct. However, some of the aqueous phase contamination 
detected near Building 881 may be due to releases of aqueous solutions 
from pipelines in the vicinity of Suildhg 881 (EISSs 106, 107, and 
145). 

Comment 

As we have illustrated in previous comments, the Division does not believe that 77 
enough geologic and hydrologic interpretation has been completed to conclude 
that the (incorrectly labelled) "perched" ground water in IHSS 119. I occurs in 
a bedrock depression. This is certainly not indicated on any maps in Sections 3 
or 4. 

Response 

See the response to Comment 26. 
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0 Reference 
Number 

Comment 

Section 5.2.1.2: How will the varying depth to the water table, both from a 
temporal and lateral perspective afect the amount of volatilized VOCs from 
ground water? 

78 
- 

Response 

Section 5.2.1.2 describes the general physical and chemical properties of 
OU1 contaminants. Specific behavior of soil gas considering 
groundwater as the source is discussed in Section 5.3.2.1. 

The partitioning of VOCs from groundwater into soil gas is dependent on 
the concentration of VOCs dissolved in groundwater coupled with the 
Henry’s’ Law Constant for a particular compound. The depth to 
groundwater both laterally and temporally should not significantly af‘fect 
the rate of partitioning of VOCs from groundwater. However, the rate 
of partitioning of contaminants from groundwater to soil gas may be 
influenced by the relative mobility of the soil gas once it partitions out of 
groundwater. If the soil gas is relatively immobile, as a result of 
localized zones of low permeability, the rate at which additional VOCs 
partition from groundwater will be relatively lower. In zones of low soil 
gas mobility, it is more likely that soil gas concentrations near the water 
table will approach equilibrium conditions with respect to groundwater 
concentrations. When the soil gas is at equilibrium with groundwater, 
no additional VOCs will partition out the groundwater. 

Comment 

Section 5.2.2.4: 
may be inhibitedfrom migration by the chemical regime, some metals may Sh‘ll 
migrate. Please include a list of the metals which are not inhibited. 

Text at the end of this section implies that, while most metals 79 
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Number 

Response 

The list of metal contaminants has been revised from that presented in 
the Draft Report. The methodology used to determine site contaminants 
is discussed in detail in the response to Comment 44. The theoretical 
predictions of metal mobility in groundwater is compared with observed 
groundwater contamination in the revised report. All metal contaminants 
are inhibited to some degree by cation exchange, adsorption, or 
precipitation processes. However, based on field data, selenium appears 
to be relatively more mobile than the other metal contaminants. The 
Final RFI/RI Report includes a discussion on the relative mobility of 
metal contaminants in groundwater. 

Comment 

Section 5.3: 
conducted because the French Drain intercepts any ground water and maks 
exposure pathways incomplete. As we have stated repeatedly in these 
comments, the French Drain does not represent baseline conditions. Decisions 
as to which pathways are, or may become, complete should not consider the 
French Drain. The Division does not support, therefore, the decision not to do 
ground water modeling. 

This section states that ground water jlow modeling was not 80 

Response 

See response to Comment 8. 

Comment 

Figure 5-1: This figure incorrectly indicates that the fate of the upper HSU 81 
ground water is capture by the French Drain. Since the French Drain does not 
represent baseline conditions, it can not be included on thisjigure. Therefore, 
the fate of upper HSU ground water should be migration further down the 
hillside, emerging to the suvace in Woman Creek. 

Response 

See response to Comment 8. 
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Reference 
Number 

Comment 

Fiaures 5-14 and 5-15: As indicated in Section 5 text, these figures 82 
conceptually represent "typical" high and low water conditions. The Division is 
concerned about not only typical conditions, but also extreme conditions. It 
may be the IWyear conditions or storm-event conditions which contribute most 
to contaminant transport. 

Response 

It is reasonable to assume that a 100-year precipitation event would 
result in a significant increase in saturated thickness as well as overland 
flow. This in turn would likely result in higher rates of contaminant 
transport via groundwater and surface water than typically occurs during 
an average precipitation event. The revised report describes and 
graphically presents the recent (post-1990) and historical (1986 through 
1990) maximum extent of contamination based on measured values. The 
SID and French Drain will intercept surface water or UHSU 
groundwater during storm events unless the capacity of these diversion 
structures is exceeded. The ability of these diversion structures to meet 
applicable performance standards will be evaluated during the Feasibility 
Study. 

Comment 

Tables 5-8. 5-1 6. and 5-1 7: These tables show negative numbers which are not 
acceptable. Either the tables should show zero or positive numbers, or should 
indicate analytical results below the detection limits. 

83 

Response 

Table 5-8 (new Table 5-10) presents saturation indices based on the 
results of equilibrium modeling with the expected solid phase minerals. 
A positive value indicates supersaturated conditions, a negative value 
indicates undersaturated conditions, and a zero value indicates saturated 
conditions. Therefore, negative values are meaningful and will be 
presented in the revised draft. 
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Reference 
Number 

Table 5-16 presents the ratios of various measured parameters related to 
the abundance of three isotopes of uranium. These ratios are useful in 
discriminating between man-made and naturally occurring uranium. 
Negative values indicate cases where the magnitude of the instrument 
background activity exceeds the sample activity. Typically, the 
laboratory subtracts the instrument background activity from the sample 
activity and reports the result. These data are meaningless, and they 
were deleted from the table and replaced with an explanatory footnote. 

Table 5-17 presents predicted concentrations of VOCs in air in a 
hypothetical future structure at OU1. A computerized model was used to 
generate the predicted values which include mean and standard deviation. 
The predicted concentrations were presented as natural logs. The 
negative values represent the natural log of concentrations less than 1.0 
pglt'. These values are presented in the Final RFI/RI Report in units of 
Icgll- 

@ Comment 

Section 6: No comments are being forwarded on Section 6. However, changes 
to Section 6 will be necessary based on our comments to the Public Health 
Evaluation in Appendix F. 

84 

Response 

Section 6 has been revised based on comments on Appendix F. 

Comment 

Section 7.1.1: Concerning Objective 1 in this section, although the text states 
that water level data from Phases I ,  I . ,  and 111 were used in this report, the 
Division is unclear how this data was used. As we have stated elsewhere in 
these comments, when, where, and how Phase I and 11 data are incorporated 
needs to be clurijied and mapped. 

85 
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Response 

Groundwater level maps from Phase I and Phase II were examined for 
general trends, such as whether water levels had risen or fallen between 
1988 and 1992 (see Comment 86). Phase I and Phase II data were most 
useful in providing historical data for wells that had been abandoned or 
destroyed. 

Comment 

Characterization of saturation and ground water flow directions, both 86 
temporally and spatially, has not been accomplished as well as available data 
would allow. The report does not reference, and therefore probably did not 
use, any pre-1989 data which shows that water levels across the plant have 
dropped signijicantly in some areas since ditch water was re-routed. Not only 
that, but the Report concentrates on low level conditions in January, 1992. This 
is the only time-flame which is discussed in detail w'thin the text and for which 
hydrologic cross-sections were constructed. Both the January, 1992, and April, 
1992, head maps become vague in the northern portions of OU 1. Large "dry" 
areas appear where there is no data to either substantiate or refite that 
assumption. Surely a site-wide head map exists that wouM aid in the evaluation 
of the northern OU I margins. Additionally, high water levels are attributed 
solely to recharge from precipitation. No evidence is o$ered regarding results 
from in3ltration tests or meteorologic comparisons of incident precipitation to 
water levels and no water budget was attempted to quanhiJL recharges and 
discharges to the operable unit. 
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Response 

The Final RFI/RI Report presents groundwater level maps and saturated 
thickness maps for both wet and dry seasons. Dashed lines were drawn 
in areas where data are scarce or absent to indicate anticipated 
conditions. Additional data review included examining historical records 
for wells that had been destroyed, and reviewing boring logs to 
determine groundwater conditions during drilling. Site-wide head maps 
would only present the most general picture and could not add more 
valid data if wells do not exist. The groundwater level maps prepared 
during the Phase I and II program do not indicate that groundwater 
levels across OU1 have dropped at all since water was rerouted. 
Examination of the February 1988 map and the January 1992 map show 
remarkably similar groundwater levels, except in the area of the 881 
footing drain, where groundwater levels were notably higher in 1992. In 
the meeting held 22 June 1992, EPA and CDH agreed that a water 
balance was not necessary in consideration of this reexamination of 
saturated thicknesses and the inherent errors associated with quantifying 
water balance terms. See response to Comment 87 regarding infiltration. 

Comment 

The discussion regarding Objective 2 does not discuss infiltration test results. 87 
nough runofl calculutiom were perjiormed for areas of the plan?, discussion of 
these results is not included. 

Response 

Section 3 of the Final RFI/RI Report discusses peak flow and runoff 
calculations for OU1 and infiltration rates for the soils. For a 6-hour 
storm, peak flow for 96 acres (which approximates the OU1 area) ranges 
from 6 cubic feet per second (cfs) for a 2-year event to 120 cfs for a 
100-year event. Runoff volume ranges from 2 acre-feet (af) for a 2-year 
event to 15 af for a 100-year event. (EG&G, 1992, Rocky Flats Plunt 
Drainage and Flood Control Master Plan). Runoff is less for areas 
covered by Rocky Flats Alluvium because of higher infiltration rates. In 
these areas, runoff is only 1.4% of rainfall. Most runoff occurs as 
intefflow, rather than overland flow or groundwater flow, before 
discharging to the SID or Woman Creek. 
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Infiltration rates at OU1 are low compared to other areas of the plant, 
ranging from 2 inches per hour for initial infiltration to 0.5 inches per 
hour for fmal infiltration. This is lower than rates calculated for the 
Rocky Flats Alluvium, 3.5 to 7.5 inches per hour. 

Comment 

The discussion under Objective 4 makes no mention of the fault discovered 
during construction of the French Drain. 

88 

Response 

As discussed in the French Drain Characterization Plan, a fault was 
observed in the bedrock near station 11 + 80. A description of the fault 
has been included under Objective 4. 

Comment 

With regard to Objective 5, this Repon confines its discussion of hydrology to 
only OU I ,  and does not discuss ground water jlow into the operable unit. As 
such, it is firndamentally flawed. The hydrologic model is used to extrapolate to 
fiture us? scenarios, but without more incorporation of the available site-wide 
data, it cannot validly do so. 

89 

Response 

Groundwater flow into OU1 is discussed in the Final RFI/RI as 
originating at the top of the hillside. Groundwater here is recharged 
through the Rocky Flats Alluvium. Groundwater flow at OU1 appears to 
occur in bedrock channels, which may be consistently or only temporally 
saturated. The revised text indicates that sufficient groundwater exists at 
OU1 to support individual residences, although not a municipal supply 
system. See response to Comment 86 for additional information. 
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Comment 
Reference 
Number 

Comment 

Section 7.1.2: The Division takes issue with two items in this section. First, 90 
the spec@c areas in OU 1 that could be considered contaminant sources are not 
delineated. Second, the text states that no lateral or vertical trends were found 
in OU 1 soils that would reflect dispersion from a contaminant source. This 
statement is contradicted by the data. Certainly, there are several examples of 
multi-media contamination in OU 1 where, given the contaminating mechanism, 
dispersion from a source must have occurred to cross media boundaries. 

Response 

The presence of historical drum storage areas at OU1, coupled with 
groundwater contaminated with the same materials that reportedly were 
stored in the drums, suggest that discrete point sources could exist for 
some of the contamination at OU1. These source areas may be quite 
small given that the release may have occurred as a dripping leak from a 
small rust hole in a drum. The groundwater chemistry in the vicinity of 
IHSS 119.1 indicates that several monitoring wells are located near the 
release points. VOC concentrations in the mg/P range were detected 
within 20 feet of the former drum storage area further suggesting that the 
drum storage area as shown on historical aerial photographs represents a 
source area. The revised text identifies all suspected and known 
containment release points. The Final RFI/lU Report also describes 
dispersion of contaminants hici multi-media zt OU1. 

A detailed review of the organic groundwater chemistry near the former 
drum storage area suggests at least two distinct mixtures of VOCs in 
groundwater. This suggests two areas with different chemistries. These 
areas are identified graphically and described in the revised report along 
with other suspected source areas. 

Comment 

The text indicates that new and existing wells were sampled for this 91 
investigation. It is then further stated that the current contamination assessment 
for ground water is based on only fourth quarter 1991 and first quarter 1992 
sampling. 
from the existing wells? Was it incorporated or not? 

What happened to all the previously collected ground water data 
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Response 

The Draft Report used fourth quarter 1991 and first quarter 1992 
analytical data for the purposes of illustrating and discussing the type and 
extent of contamination. Section 4 of the Final RFI/RI Report uses all 
chemical data collected between 1986 and the second quarter of 1992 to 
describe the type and extent of contamination at OU1. 

Comment 

The data suggests that soils in IHSS 119.1 are not the only residual source of 
contamination in OU I .  

Response 

With regard to VOC contamination identified at M S S  119.1, the 
conceptual model of contaminant release involves a storage drum leaking 
solvents onto the land surface. The solvents then advanced through the 
soil profile as a gravity-driven wetting front leaving behind a "trail" of 
residual solvent held in the soils by capillary forces. The wetting front 
probably reached the water table judging from the high concentrations 
present in the groundwater (see response to Comment 303), and may 
have advanced through the water table to the bedrock surface where it 
either pooled on topographic lows and/or penetrated any bedrock 
fractures that exist in the vicinity of the source area. 

As noted by the commentor, vadose zone soils do not represent the only 
source for VOCs in groundwater. Residual free-phase VOCs (liquid 
solvent) likely exist in vadose zone and saturated zone soils (see above). 
They may also be present pooled on the bedrock surface and/or within 
fractures in the bedrock. It is important to note that the above discussion 
on the occurrence of residual solvents is inferred from groundwater 
chemistry and historical release information. This discussion is included 
in the revised Report. 
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Comment 
Reference 
Number 

Comment 

Section 7.1.3: 
listed in the j rs t  paragraph of this section have been characterized. 

The Division does not agree that any of the numbered items 93 

Response 

Substantial revisions to the draft Report have been made including, but 
not limited to: 1) revisions to the list of site contaminants, 2) revisions to 
site-wide and MSS-specific hydrogeologic conceptual models, 3) 
incorporation of existing and newly available chemical data, and 4) other 
data that were not included in the draft Report. As a result, the revised 
Report adequately addresses the issues mentioned by the reviewer. For 
example: the spatial distribution of radionuclide concentrations has been 
better characterized by evaluation of hot spot data and including OU2 
surface soil radionuclide data to demonstrate the 903 Pad Area as the 
source for plutonium and americium at OU1; the existence and 
approximate location of groundwater contaminant sources has been 
deduced from groundwater chemistry data, and maps indicating the 
extent of contamination have been prepared that include Phase I and 11 
data; the location and extent of sandstone units have been characterized 
to the extent possible and necessary based on Phases I, II, and III 
borehole data as well as the french drain geologic data; surface water 
quality has been characterized and contamination identified through 
rigorous statistical compaiisons to background and further evaluation of 
spatial and temporal concentration distributions; sediment radiochemistry 
data has been evaluated and graphically displayed to show the spatial 
distribution of radionuclides; data management procedures are clearly 
identified in a new section entitled "Data Quality" (Section 4.1); and 
water quality has been compared to potential ARARs. 

Comment 

Section 7. I .  4: Given the probable contamination mechanism of most of the OU 
I IHSSs, that being spillage or dumping of contaminants directly on the ground 
suvace, contaminants could have reached ground water directly without having 
to leach or desorb into percolating meteoric water. 

94 
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The revised 
reviewers. 

Comment 

a Comment 
Reference 
Number 

text proposes the contaminant mechanism advanced by the 

The western IHSSs show significant levels of soil gas contamination and 95 
subsurface soil contamination in addition to the suvace soil and ground water 
contamination indicated in the tat. 

Response 

The reviewer’s observation is correct, and gravity-driven wetting fronts 
are included in Section 7 as a possible contaminant migration 
mechanism. 

Comment 

The Division does not concur with the statement made in the tat that the 
migration processes idenh3ed in the western portion of the OU are insignificant. 
We also do not concur that ground water movement is slow. In addition, 
reference to the French Drain must be removed. 

96 

Response 

See the responses to Comments 25 and 36. Reference to the French 
Drain can not be omitted since it is a major groundwater collection point 
at OU1. The revised text demonstrates the effectiveness of the French 
Drain, based on second quarter 1993 groundwater level data. Pre- 
French Drain conditions are evaluated as baseline conditions. 
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Comment 

The Division does not agree that there is suflcient data to conclude that ground 97 
water under IHSS 1 19. I is constrained in all directions by bedrock. As we have 
stated previously in these comments, if it is confined, stratigraphic and lithologic 
changes within the alluvium could also play a role. 

Response 

See the response to Comment 25. 

Comment 

As we have stated previously, IHSS 119.2 does have some contamination 
indicated and could be acting as the source for contamination in well 6286. If 
OU 2 is acting as the source, an explanation needs to be formulated as to how 
OU 2 ground water can move so far and fast during the relatively short high- 
water season contradicting other hydrologic statements in this report. 

98 

Response 

See the response to Comment 70. 

Comment 

Amend& A: Table Al-1 in Appendix A should be expanded to include survey 
coordinates for all wells and boreholes within OU 1. 

99 

Response 

Table A3-5 and A3-6 in Appendix A include survey coordinates for all 
wells and boreholes within OU1. 
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Avvendix A-4 - French Dmin Data: 

Comment . -  

Section A4.1.2: 
construction on the maps. 

Please include the gas transmission line which intevered with 100 

Response 

The gas transmission line is depicted on the maps in Section A4. 

Comment 

Section A4.2.4.1: 
gravel units which resemble channel deposits. Please expand the description of 
the units including their occurrence on the hillside; vertical and horizontal, and 
the hypothesized origin of the deposits. 

The text states that ground water occurs in silty sand and 101 

Response 

The sand and gravel deposits on the hillside may resemble channel 
deposits superficially because of the coarse grain size. In reality the 
occurrences of these deposits appear to be random, and their origin has 
been reinterpreted to be the result of mass wasting of the Rocky Flats 
AUuvium down the hillside. This contrasts with channel deposits, where 
deposition can be related to a particular flow regime. It is probable that 
during periods of storm activity, small channels do exist (and have 
existed in the past), which erode and deposit material. However, these 
features would be limited in extent. The text has been revised to 
eliminate comparison of colluvial beds with channel deposits. 

Comment 

Section A4.2.4.3: The evidence of previously existing water is important in the 
development of the risk assessment assumptions. Please explain where this 
water came from, how long ago the water level dropped, and whether or not 
this higher water table can be correlated and mapped. 

102 
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Response 

The evidence of previously existing water is the presence of caliche 
zones. These occurrences are primarily limited to the shear plane 
boundaries of the individual slump blocks and to localized zones of more 
permeable materials. These caliche zones, which are the only mappable 
features indicating past groundwater occurrence, have been mapped and 
are shown on the cross sections in Attachment A4-2. The pattern and 
occurrence of these caliche zones do not visibly appear to be the result 
of anything resembling a regional or local water table, but are probably 
the result of intermittent water moving through the various conduits 
within individual slump blocks. Intermittent groundwater, which has 
periods of recharge and evaporation dependent upon climatic conditions, 
would explain the deposition of the caliche. Mechanisms for the 
movement of groundwater through slump blocks is explained in the text 
in Section A4.2.4.3 and is illustrated in Figure A4-9. It is impossible to 
determine when or for how long groundwater movement through the 
shallow subsurface has occurred. 

Auuendix B: 

Comment 

Section 2.2.1.4: Error analysis for this test is lackizg. m e  Hantush-Biershenk 
solution assumes equal time periods for steps, but the actual data does not show 
equal time steps. Is this a possible cause for the data scatter on Figure B2-6? 
Ifpossible, please provide a reference for extending aquifer test solution models 
to these low saturated thickness/low pumping rate problems. 

103 

Response 

With regard to error analysis, the most significant source of error for the 
step-drawdown test is most likely associated with the relatively large 
proportion of vertical flow compared to horizontal flow induced by the 
high drawdown to aquifer thickness ratio, particularly at higher pumping 
rates. In addition, another source of error is that non-linear well losses 
originating in the vicinity of the well may not vary as the square of the 
pumping rate, as assumed by the Hantush-Biershenk solution. This latter 
hypothesis is a likely source of scatter in Figure B2-6. Another method 
of analysis that also solves for the non-linear well loss exponent may 
reduce this scatter. 
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Number 

The Hantush-Biershenk solution does not require equal time periods for 
steps, but rather imposes futed time periods for the determination of 
incremental drawdown at each step; therefore, the use of different time 
periods for steps is probably not the cause of the observed scatter. 

While a reference providing a discussion of the use of aquifer test 
solutions in low saturated thickness/low pumping rate (high relative 
drawdown) situations is not provided, the principle source of error in 
such applications is the degree of vertical flow to the well. For most 
applications, and certainly to satisfy the objectives of establishing 
parameters for a constant rate aquifer test, methods which are applicable 
for unconfined aquifer analysis, such as the Hantush-Biershenk solution, 
are appropriate. 

Comment 

Section 2.2.2.4: Error analysis for this test is lacking. The problem with 104 
establishing correct pumping rate is probably due to heterogeneity - 30 feet is 
too far in this situation. It might have been better to test 03, then install the 
rest of the test array. In addition, these wells are so closely spaced that vertical 
jlow in the aquifer was probably enhanced. 

Response 

It is assumed that this comment refers to the last two paragraphs of 
Section 2.2.2.3, Test Procedures in the Draft Report. The reviewer is 
correct in stating it would have been more appropriate to conduct the 
step-drawdown test at wellpoint 03, where the multiple-well aquifer test 
was conducted, instead of extrapolating from wellpoint 39891. The 
difficulty establishing an appropriate pumping rate at 0 3  underscores the 
heterogeneous nature of the aquifer in this area. Nonetheless, if the 
wells have been properly constructed, then the close well spacing present 
should not significantly affect vertical flow in the aquifer. Even if 
vertical flow were enhanced by the dense installation, it would tend to 
increase drawdown response time to pumping by shortening the period 
during which delayed yield is occurring. Such a phenomenon would not 
affect horizontal transmissivity values obtained from aquifer analyses, 
but might affect the storativity and/or specific yield values obtained. 
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While Nwankor et al. (1992, Unsaturated and Saturated Flow in 
Response to Pumping of an Unconfined Aquifer: Field Evidence of 
Delayed Drainage, Groundwater, v.30, no.5, pp 690-700.) have shown 
that normal methods of analyzing time-drawdown curves for unconfined 
aquifers give excessively high values of storativity and values of specific 
yield which are typically too low, results from the aquifer test analysis 
yielded excessively high specific yield values. An independent 
evaluation of specific yield/effective porosity is warranted, but, 
regardless of the cause of uncertainty in specific yield values obtained 
from the aquifer test analysis, the transmissivity data obtained are valid. 

Comment 

On page B2-54, mention was made to an adjustment made to (recovery) data to 
compensate for falling water levels not caused by the test. What was the 
evidence of falling water levels and what caused them? It is standard practice 
to monitor surrounding wells and discuss background conditions aflecting the 
test. However, no discussion of this was found in the text. 

Response 

105 

The commenter is correct that there is no discussion of background data 
used to adjust current drawdown data, as noted. However, given that 
estimates of aquiki hydauic conductivity have accuracies on the order 
of a factor of approximately 5 ,  the agreement between values obtained 
from aquifer test analysis for this report and for the Doty and Associates 
report is more than adequate. 

Amendix B3: 

Comment 

Hydrographs go oflthe top of the chart in places. This appears to be related to 
the N/A code. Sometimes it has been corrected, and sometimes not. Wells 
marked with an N/A are later sampled success@lly so is an obstruction the only 
reason for using this code? The W E D S  water level data received by CDH 

106 

contains three codes, -1, 0.00, and 9983. How do these codes relate to "dry" 
wells and N/A? Please clanifL these issues. 
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Number 

Response 

Wells marked with an NA were not available for sampling, probably due 
to an access problem. This was commonly the case during construction 
of the French Drain. The codes "-1, 0.00, 9983 and NA" all indicate 
the well is dry. The different labels are a result of data entry by 
different operators. 

Amendk F: Public Health Evaluation 

General Comments: 

Comment 

1) This baseline risk assessment lacks a qualitative evaluation of those 
chemicals not identified as contaminants of concern. The reviewer is 
unable to assess whether chemicals were eliminated on the basis of 
concentration, detection Pequency, or due to a lack of an R P  or slope 
factor and to what extent the exclusion of potential contaminants under 
or over-estimates the final risk estimates. 

107 

Response 

The process used to establish a comprehensive list of site-specific COCs 
essentially contained three steps: (1) evaluation of detection limits; (2) 
comparison with local background levels; and (3) a concentration-toxicity 
screen. If a detection limit concentration was greater than two times the 
most commonly observed detection limit, then the elevated detection 
limit was eliminated. Those constituents with a detection frequency 
greater than 5 percent were retained for comparison to background. If 
concentrations were statistically higher than site background 
concentrations, that contaminant was retained as a contaminant. Those 
contaminants contributing to more than one percent of the total risk 
during the toxicity-concentration screen were retained for quantitative 
assessment. . In addition, calcium, magnesium, potassium, and sodium 
were eliminated, since they are essential human nutrients. Those 
constituents with a detection frequency less than 5 percent were screened 
against risk-based concentrations. 
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Contaminants for which there were no EPA-approved references doses 
(RfDs) or cancer slope factors (SFs) were retained for qualitative 
discussion in the Uncertainty Section (F7.3). The exclusion of 
contaminants due to this screening process is expected to minimally 
affect risk estimates, since excluded contaminants occurred at low levels, 
were not frequently detected on-site, and/or are not considered extremely 
toxic relative to the other site-related contaminants. 

The COC screening process for the Final Report follows the flow chart 
shown in the response to Comment 118. A discussion of compounds 
detected at the site, but not identified as COCs, has been provided in the 
qualitative uncertainty analysis. In addition, the basis for elimination of 
contaminants during the COC screening has been outlined more 
explicitly. 

Comment 

@ 2) This health evaluation fails to present the data clearly and completely, 108 
either in the text, in table form or in graphic form. For example, it is 
dijTcult to determine whether an individual analysis uses all or part of 
the Phase I ,  Phase 11, Phase 111, and/or data obtained between Phase 11 
and III. Moreover, very rarely does DOE present the quality of the data; 
the minimum and muximum values, the standard deviations, the number 
of samples takm ai iz site, the sampling locations, the sampling and 
aruzlysis methods, the season in which sampling took place, the 
quantitation limits, the number and treatment of outliers, and the QA/QC 
qualij?ers characterizing the data used for this evaluation were often 
simply not presented in this document. This insuflcient presentation of 
the data prevents the State from adequately reviewing this document, and 
must be remedied before it can be approved. Many of the questions 
raised by the State could be answered by an adequate presentation of the 
data already collected by DOE. 

Response 

Admittedly, there was inconsistency in the application of data sets among 
the RI, PHE, and EE. These inconsistencies have been eliminated. In 
addition, the data collected and its quality have been exhaustively 
presented in the RI. 
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Reference 
Number 0 

Comment 

3) DOE has repeatedly advanced its own theories of the risk assessment 
process, and oflen ignored EPA and CDH guidunce in the process. For 
a m p l e ,  the discussion on pg. F4-I1 does not belong in a public health 
evaluation of a baseline risk assessment. 

109 

Response 

DOE has in each case acknowledged EPA and CDH guidance when 
advancing its positions on the risk assessment process. 

Comment 

4) DOE has presented a biased assessment. Only "key" chemicals and 110 
dominant exposure pathways were used to calculate the jinal risk 
estimates. The rationale for the choice of "key" COCs in the summary of 
risk section (F-7) is neither clearly presented nor consistent. A 
comprehensive qualitative discussion of any uncertainties was never 
presented. When chosen procedures underestimated the risks, 
uncertainties were simply never discussed. The repeated failure to list 
all the chemicals analyzed for and detected in each media, including 
ground water, subsurface soil, sediment, and surface water as well as 
soil, the consistent underestimation of cancer risks by not using a lifetime 
(70 yr) exposure duration, and the failure to assess "special cases" such 
as acute portal of entry egects and dermal carcinogenesis at the point of 
contact for certain chemicals are firther examples of the biased 
information presented in this assessment. It can only be concluded that 
many of the choices were arbitrary and biased, and that they have the 
potential to underestimate the risk. 

Response 

The presentation of risk estimates was revised to show risks from all 
COCs in tables in Section F7 in the Final Report. The format of the 
Risk Chamcterization section has been revised to incorporate the 
uncertainty analysis as foLIows: 
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7 Risk Characterization 
7.1 Generalized Approach 
7.2 Point Estimates of Risk 
7.3 Uncertainty Analysis 
7.4 Other Risk Perspectives 
7.5 Summary of Risk Characterization 

As discussed in the April 8 comment resolution meeting among DOE, 
EPA, and CDH, the comment regarding the use of a 70-year exposure 
duration was withdrawn. The exposure duration remains 30 years, as 
recommended by EPA in Risk Assessment Guidance for Superfund 
(RAGS). 

Comment 

5) Model application still has not addressed the need to include 111 
meteorological monitoring in OU I or the Woman Creek drainage. 

0 Response 

A screening level dispersion model was used to provide a conservative 
approximation of contaminant concentrations for risk assessment. 
Micrometeorology, although informative, is not necessary to support the 
use of a screening level model. 
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Number 

F2 IDENTIFICATION OF CONTAMINANTS OF CONCERN: 

Comment 

Data used for the idennjication of contaminants of concern is not clearly 112 
described or suflciently detailed. The development of a COC list should be 
medium specipc. A list of all chemicals detected in each medium should be 
provided and included in the screening process. The datasets for each medium 
should be described with respect to sample quantitan'on limits, to quulijiers and 
codes, and to blanks. In addition, the quunnjication methods used to analyze 
each chemical in each media must be briefly described so that the data 
limitations and comparibility can be evaluated. Please refer to pages Chapter 5 
of RAGS and Chapter 3 of EPA's Guidance for Data Useability in Risk 
Assessment. Interim Final (EPA/540/G90/008). RAGS (5.10. I ,  p.5-27) 
specijically states, '[for each medium, idennfi in the report the chemicals for 
which samples were analyzed, and list the analytes that were detected in at least 
one sample". Exhibits 5-6 and 5-7 in RAGS are good examples of the way this 
i n fom 'on  should be presented for surface soil, subsoil, ground water, su@ace 
water and sediment data and for estimates of indoor and outdoor air and 
vegetable concentrations obtained from the models. Specijic comments follow. 

Response 

As provided in Attachment F-1 , Contaminant Identification, of the Draft 
Report, the development of COCs was medium specific. The 
progression through each step of the COC screening process has been 
amplified in the main text (Section F3) of the Final Report, rather than 
in an attachment. 

Comment 

F2.1: The COC lists from each media should be kept separate rather than 
aggregated. If they are kept separate, future risk and remediation decisions will 
be more clear. Our main concern is that carcinogens are not eliminated, hot 
spots are dealt with separately, and chemicals associated with likely pathways 
are not dropped. 

113 
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Medium 

Surface Soil 

Response 

OU- W ide Source Area 
or 

Anomalous Area 

J J 

The COC lists for each medium are shown separately in Section F3 of 
the Final Report. 

Groundwater 

Comment 

J J 

A better description of the data validation must be provided. How were samples 
selected for validation? What percentage of validated samples were used in & 
analysis? A good example of a clear format for presentation of this information 
is found in Exhibit 5-2 in RAGS. 

Response 

A complete discussion of sample validation has been provided in Section 
F3 of the Final Report. 

Comment 

Use of chemicals idenhsed in the su@ace soils to characterize su@ace water and 
sediment contamination is not jushsed. What specisc contaminants were found 
in surjace water and sediment? 

Response 

This comment was withdrawn in the comment resolution meeting on 
April 8 among DOE, EPA, and CDH. The accepted approach, as 
presented there, is that, for each surface soil COC, the measured surface 
water and sediment concentration will be used as exposure point 
concentrations as outlined below. 

Identification of COCs 

11 Subsurface Soil I J I J 

114 

115 
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Exposure Point Concentrations 

Contaminant Surface Water Sediment 
- 

Surface Soil COCl J J 

Surface Soil C0C2 J J 

Surface Soil COC3 J J 

e 

e 

e 

e 

Comment 
Reference 
Number 

1 Surface Soil COC, J J 

Comment 

It is not valid to limit subsurface soil COCs to those contaminants idennped in 
surface soils with corresponding detections in the subsurface soils. Contaminants 
in the subsurface soil should be considered separately. 

116 

Response 

As described in the response to Comment 115, COCs were developed for 
subsurface soil as a separate medium. 

Comment 

Were the same data sets that were used for contaminant idennpcation also used 
for quantitative risk assessment? How representative of OUl were the actual 
data used for the quantitative risk assessment? 

117 

Response 

A consistent data set for the RI, PHE, and EE has been used. 
Therefore, yes, the same data are used for COC identification as for 
quantitative risk analysis. This data set is very representative of OU1 
since its collection has been focused from previous investigations (Phase 
I, n). 
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Comment 
Reference 
Number 

Comment 

Figure F2-1: The treatment of hotspots is incorrect. If a contaminant is 118 
idenh3ed in a waste-related hot spot it should automatically become a 
contaminant of concern. It should not be eliminated on the basis of percentage 
risk as indicated by the figure. 

Response 

The COC screening flow chart, as depicted in Figure F3-1, was agreed 
to in the 8 April 1993 comment resolution meeting among DOE, P A ,  
and CDH. Hot spots were evaluated separately if they were identifed 
according to this methodology. 

Comment 

F2.2.1: As noted in CDH comments to DOE on 6 (August 5, 1992) the 119 
State. continues to believe that there are many technical reasons why direct 
exposure to groundwater should be considered in the baseline risk assessment 
even afler the installation of the French Drain. One, the BRA must assess 
baseline conditions, assuming no further action. Two, direct exposure to ground 
water must be considered per Federal Register. Volume 52. Number 53, 
Thursda_v. March 19. 1987. Dv. 8704-8709. The Division expects a ground 
water exposure scenario to be incorporated into the quantitative treatment 
already being given to other aspects of the future on-site residential use 
scenario. 

@ 

Response 

Direct exposure to groundwater has been quantitatively evaluated for 
future on-site residential use in the Final Report. 

Comment 

F2.2.3: An elevated concentration should not be determined using lo0 times the 120 
mean without considering the statisitical distribution of the data or comparing 
the data to background data. 
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Comment 
Reference 
Number a 

Response 

The COCs were identified using the flow chart described in the response 
to Comment 1 18. 

Comment 

F2.2.4: 
other statistical tests. 

The distribution of the data should be determined prior to selecting 121 

Response 

As described in Attachment F-1, the distribution of data was determined 
prior to selecting other statistical tests. 
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Comment 
Reference 
Number 

Comment 

The comparison of background values to literature values can not be used to 122 
eliminate chemicals. Background values should be site-specipc. Moreover, no 
literature references were listed, so sources cannot be venped. 

Response 

Priority was given to the use of site-specific background values. 
However, there are instances where local background measurements may 
indicate a slightly lower mean for worldwide naturally occurring 
substances such as arsenic. If these substances are known from 
published literature to have higher national or regional averages than 
sampling data indicate, and they are not known to be waste related, then 
including them as COCs confuses the risk assessment and risk 
management process. Literature references are included in the Final 
Report. 

Comment 

F2.2.5: Refer to comment on Figure F2.1. 123 

Response 

See response to Comment 118. 

Comment 

F2.2.6: RAGS explicitly states, "the rationale for eliminating chemicals from 124 
the quantitative risk assessment.. . must be clearly stated in the risk assessment 
report" (RAGS, Section 5.9). The complete list of detected chemicals on OUI 
was never clearly presented, let alone a rationale for why particular chemicals 
were eliminated from the COC list, e.g., acetone. Without a list of all 
chemicals considered for the "Chemicals of Concern" it is diflcult to determine 
whether or not chemicals were eliminated appropriately. Chlorofonn and 
methylene chloride were retained, because they were detected in more than 5 
percent of the samples, are carcinogens, and are potential transfomtion 
products from other COCs. Were any other carcinogens not retained and if so, 
on what basis were they eliminated? 
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Comment 
Reference 
Number 

Response 

The screening of contaminants detected at the site is detailed in 
Attachment F-1. The PHE has been revised to detail the COC screening 
in the body of the report (Section F3.3), with less reliance on 
attachments . 

Comment 

Table 2-1: Are these all the chemicals that were assessed, orjust a summary of 
k e ~  chemicals. 

125 

Response 

Table F2-1 of the Draft Report is a listing of volatile organic COCs and 
their respective transformation products. This same treatment and 
evaluation of transformation products is provided in Section F3 of the 
Final Report. 

Comment 

Table F2-2: 1,1,1 trichlorethune and acetone were idenhped in hot spots and 
should be included in this table. 

126 

Response 

See response to Comment 118. 

Comment 

Table 2-5: Toxicity screen. If the slope factor or R P  is unknown, it cannot 
necessarily be assumed that the percentage of risk contributed by that chemical 
is 0%. The use of zero here is misleading. Certainly, these zeros should not be 
added into a sum of total risk. They also should not be used to eliminate COCs. 

127 
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Comment 
Reference 
Number 

Response 

The zeros have been eliminated. If neither a slope factor nor an RfD for 
a compound was given by EPA, it has been discussed qualitatively in the 
uncertainty section. 

F3 EXPOSURE ASSESSMENT: 

Comment 

1) The selection of all receptors should bejush3ed in the text. What makes 
each receptor the most reasonable and/or conservative? In addition, the 
rational for &l exposure scenario assumptions needs to be incorporated 
into the text. 

128 

Response 

The selection of receptors for each exposure scenario has been justified 
in Section F4 of the Final Report. 

Comment 

A table clearly presenting the receptor locations for each scenario should 
be added, instead of having this information buried in the text as it is 
now. 

129 

Response 

Receptor locations are presented in Table F4-3 of the Final Report. 
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Comment 
Reference 
Number 

Comment 

3) The specijk sediment and surface water data that were used to estimate 
intakes were presented in this section of the document. Estimated soil 
concentrations in sediments of the South Interceptor ditch are presented 
in Table F3-8, however this modeled information was not used to 
calculate intakes. Because of the extensive discussion of the surface 
water transport model, it was diDcult to discern which values were used: 
actual or modeled estimates. The sediment and surface water sampling 
data, including the sampling locations and the dates it was collected 
must be presented. Preferably, a table (including all chemicals analyzed 
and those detected] the quantitation limits, the frequency of detection] 
and the range of values detected) should be provided. An example of 
such a table is presented in Exhibit 5-6 (p.5-25) in RAGS. Since the 
surface water transport model estimates were not actually used to 
calculate intakes, this discussion should be deleted except for the 
rationale for using measured data instead of modeled estimates. 

130 

Response 

This discussion has been deleted. See response to Comments 108 and 
115. 

Comment 

4) All exposure pathways (i. e., ingestion, inhalation and dermal contact) for 
the future on-site resident exposure scenarios must be evaluated. These 
exposure pathways must be considered for all appropriate media. 

131 

Response 

Ingestion of groundwater, inhalation of VOCs released during indoor 
water use, and dermal contact were added to the future on-site residential 
exposure scenario. 
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Comment 
Reference 
Number 

Comment 

F3.1.1: “Studies of air flow and dispersion characteristics indicated that 
winds come down from the mountains to the west, turn and move toward the 
north and northwest along the South Platte River valley, and pass to the west 
and north of Brighton, Colorado (DOE), which is just north of Denver. ‘I 17te 
diagmm does not indicate that there is a significant difference in any 
direction. Page F3-24 suggests that the higher velocity winds flow to the 
southeast, but 45 % of the year the winds flow through the western sectors. n i s  
does not really constitute a minor portion of the year, and the State is concerned 
that receptors other than those that are considered in this assessment will be 
potentially afected by emissions from 0 UI . (see Ekposure Assessment general 
comment #2) 

132 

Response 

Particulate resuspension and transport is dominated by higher-speed 
winds since resuspension is modeled as a cubic function of windspeed. 
See response to Comment 111. 

Comment 

F3.3.1: An individual wading in Woman Creek would be exposed by both the 
oral and demuzl routes. (see F3.3.3) 

Response 

133 

Dermal contact with surface water was evaluated in both the D& and 
Final Reports. Section F4 has been clarified. 

Comment 

Please present the information that indicates that currently used wells of-site 
are uncontaminated. 

134 
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Reference 
Number 

Response 

A hydraulic connection between the OU1 alluvial system and the alluvial 
system off-site has not been identified. Therefore, any off-site 
groundwater contamination can only arrive by surfacing out the OU1 
alluvial system and entering the Woman creek drainage. In addition, the 
purpose of the French Drain is to intercept alluvial groundwater from 
OU1. Furthermore, routine monitoring of surface water around the RFP 
has been conducted since 1951, and current sample analysis results are 
reported in monthly and annual environmental monitoring reports. 

Comment 

F3.3.4: In its response to comments from the Environmental Protection Agency 
(August 1992), DOE stated that "Emission rates porn excavation for 
hypothetical future commercial construction will be considered in the PHE. ' I  In 
fact, future commercial construction is not addressed for inhalation of soil 
vapors or for ingestion and dermal contact of subsurface soil, surface water, 
and groundwater. It only addresses inhalaltion of dusts. This is insuficient 
treatment of this exposure scenario. 

Response 

Inhalation of particulates was included in the excavation scenario in the 
October 1992 Draft. The following pathways have been added in the 
Final Report (Section F4) 

inhalation of soil vapor 
ingestion of subsurface soil 
dermal contact with subsurface soil 

Comment 

An individual who comes into direct contact with soil, surface water, ground 
water or sediments during operation and maintenance activities may absorb 
contaminants via the dermal pathway. This is also true for a research biologist 
and future on-site residents. 

135 

136 
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Comment 
Reference 
Number 

Response 

Section F4 was revised to note that dermal absorption was explicitly 
evaluated for all three of these receptors. 

Comment 

Figure F3.4: On-site discharge to Woman Creek would be received by afuture 
on-site residential receptor, and the box labelled "Discharge to Potential Future 
On-site Facility: Mixing with Clean Air in Facility" should include a line to the 
fiture on-site ecological-reserve receptor. The french drain is not acceptable as 
a FATE for on-site contaminated shallow ground water (see general comment #8 
and comment for section 3.7.3.8.) 

137 

Response 

Figure F2-1 of the Final Report has been modified to reflect impacts 
from Woman Creek to the future on-site resident. 

Comment 

F3.5.1.1: CDH has stated in several letters and meetings that the baseline risk 
assessment evaluates contaminants in the absence of interim measures such as 
the french drain. Thus, data from the french drain may be used to help 
characterize the site under baseline conditions, but the french drain cannot be 
treated as part of the site. 

138 

Response 

This comment was withdrawn by the State in the comment resolution 
meeting held on 15 March 1993. The French Drain remains integral to 
the site conceptual model. 

Comment 

Figure F3.5 and F3.6: These figures should depict groundwater transport 139 
without the french drain. a 
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Comment 
Reference 
Number 

Response 

See response to Comment 138. 
~ 

~~ 

Comment 

Pane - F3-20: To state that water would eventually be captured by the french 140 
drain is inappropriate in a baseline risk assessment. 

Response 

See response to Comment 138. 

Comment 

Page F3-20: "Uranium also occurs in groundwater at OUl (EG&G, 1991)". 
This statement is followed by an argument that the radionuclides are so tightly 
bound to soil particles that they are essentially immobile. However, since all 
metal and radionuclide groundwater samples are _filtered, and uranium is still 
detected in the water, it either must be bound to tiny pam'cles (smaller than 
0.45 um) or in an ionic form, both of which are mobile. Therefore, uranium, 
which is a class A carcinogen, cannot be eliminated from the groundwater 
COCs, unless the concentration of all naturally occuwing isotopes is at or below 
background. The risk of demuzl, ingestion, and inhalation exposure to uranium 
in the groundwater must be considered. Not including uranium in the 
assessment of possible hazards afrer exposure to groundwater may underestimate 
the risk. 

141 

Response 

Selection of COCs by the method shown in the diagram in the response 
to Comment 11 8 is medium-specific. Contaminants (including uranium) 
have been screened for surface soil, subsurface soil, and groundwater. 

Comment 

Pane F3-32: Why was a United Nations study used to derive the dimension and 
ventilation rates for residential structures rather than more applicable local and 
state building codes ? 

142 
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Comment 
Reference 
Number 

Response 

Air exchange standards for residential structures are not found in the 
Uniform Building Code. However, Grimm and Rosaler (1990) state that 
when sizing heating units "the following guidelines have proved to be 
reliable over the last 20 years: 

HANDBOOK OF HVAC DESIGN 

Building type 
~~ 

Air changes per hour 

Extremely tight, well-insulated 314 

Tight construction, well insulated 1 

Steel construction, insulated 1112 

Brick or block--tight, insulated roof 

Brick or block--many windows, little 

2 

3 
insulation in roof 

These values only include heating and not exhaust. When exhaust is 
present the air changes per hour will increase. Thus, the United Nations 
Reference of one air exchange per hour corresponds to reliable 
guidelines and are conservative with respect to predicting building 
concentrations. 
Reference: Grimm, Nils R. and R.C. Rosaler, 1990, Handbook of 
HVAC Design, McGraw-Hill, Inc. New York, NY. 

Comment 

F3.5.2.1: This section is seriously &wed. Data is not presented for each model 
used. Models are presented but not validated. If the model cannot be 
quantitatively validated, a qualitative evaluation of the assumptions made and 
the results should be discussed. The discussion on the residentialkommercial 
structure associated with the future on-site receptor is immaterial to the 
assessment of baseline risks. 

143 
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Comment 
Reference 
Number 

Response 

The geotechnical discussion has been moved to Section F4 of the Final 
Report. ~ 

One model was used to simulate soil gas transport. This is stated on 
Page F3-25 and F3-36 of the Draft Report. 

As stated in Section F3.5.2.1.2 of the Draft Report, Attachment F-3 
summarizes the chemical, material property, environmental, and building 
characteristic data used in the soil gas modeling. Table 3-1 of 
Attachment F-3, however, lists only the properties of PCE. The 
remaining listing of chemical parameters for all modeled COCs are 
found in Attachment F-3. The text in Attachment F-3 and Section 
F3.5.2.1.2 has been modified to make this more clear for the Final 
Report. 

The model used in the study was benchmarked to the published work of 
Johnson & Ettinger (1991). Assumptions and limitation of the model are 
discussed in detail in the text. 

Figure F3-8: See comment F3.5 and F3.6. 144 

Response 

Assumptions regarding building footprint and ventilation rate are relevant 
to estimating indoor VOC concentrations and addressing risk. See 
response to Comment 142. 

Comment 

F3.5.2. I .  1: The definition of LT in the Johnson and Ettinger model is unclear. 
The t a t  states that the water tabkcfluctucltes. Consequently, one would assume 
that LT is notjixed. What values are used for L,? 

145 
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Reference 
Number 

Response 

Section 3.5.2.1.2 of the Draft Report states that 8.2 feet (2.5 meters) is 
used as the depth to the water table. As stated, this assumption reflects 
typical colluvial thickness in M S S  119.1. For example, for well 0974 
the depth to water has ranged from 4.5 feet to 16 feet with an average of 
8.7 feet; for well 4387, the depth to water has ranged from 6 feet to 
11.1 feet with an average of 9 feet. Thus, a depth of 8.2 feet represents 
the average depth to groundwater at IHSS 119.1. 

Comment 

Table F3-2: The methods for handling left-censored data sets lacks appropriate 
detail in the text. w h y  was the MDL used rather than the CRQL.? What was the 
detection limit value? Does the table represent a complete accounting of all 
data sets with left-censored data or were some chemicals not included because 
the use of quantitation limits would have been inappropriate? 

146 

Response 

The discussion of the use of the MDL program, currently in Attachment 
F-3 of the Draft Report, was removed since a simple substitution method 
has been used. 

Comment 

Table F3-4: The column labeled "Value" does not have units. Also, in a 147 
residential building, 250 s L m s  low. It represents only one air exchange per 
hour. 

Response 

See response to Comment 142. 
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Comment ~ 

Reference 
Number 

I Comment 

I 

I Table F3-6: This table has no units which makes interpretation of the presented 148 
data diJicult. Negative values are illogical and meaningless; a concentration is 
either positive or zero. Consequently, the results of the model as presented here 
are highly suspect. 

- 

I Response 

Units have been added. The negative values are logarithmic values and 
are therefore meaningful and logical. They were changed to arithmetic 
values for clarity. 

Comment 

Table F3-7: The column entitled "Mean" includes negative values. See comment 
for Table F3-6. 

149 

Response 

As shown in the footnote to this column, mean and standard deviations 
are all natural log values. They were changed to arithmetic values for 
clarity. 

Comment 

F3.5.2.2: See comments F3.5. I .  I .  

Response 

See response to, Comment 138. 

150 
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Comment 
Reference 
Number 

Comment 

Table F3-1@10: The table does not include groundwater ingestion. 151 
Given the high probability that frequent interaction between groundwater and 
suface water takes place on OUl (p.F3-22), how representative of the "true" 
hazard is the limitation of COCs in suface water to only the radionuclides? 
Only radionuclide concentration estimates are listed in Table F3.10 under 
suface water. However, the discussion in Attachment F4 of parameters used to 
estimate intakes for dermal contact with suface water includes a table of 
chemical specijic dermal permeabiity constants (Table 8) that includes all the 
COCs. Inclusion of this table implies that suface water was analyzed for all the 
COCs. Was it? Or, were only radionuclides evaluated in suface water? If 
only radionuclides were analyzed, the risks presented for dermal and oral 
exposure to su face water could be signipcantly underestimated. 

Response 

As agreed in the comment resolution meeting on 15 March 1993, 
groundwater ingestion has been included in the PHE for future on-site 
residential use. As described in the response to Comment 115, surface 
water exposure point , concentrations were calculated for surface soil 
cots. 

Comment 

Where is the subsuface soil data or evaluation applicable to the excavation 
scenario? Page 1 of FI-1 Summary of Changes Intended for the PHE states 
that this information was to be added to the PHE since publication of the 
original issue of Tech. Memo 8, Contaminant Idennpcation. Table 9 of 
Attachment F4 "Summary of Intakes" indicates that only airborne .dust was 
considered under the construction scenario. This is insuflcient, and 
underestimates the risk after inadvertant soil ingestion, dermal contact to soil, 
inhalation of soil gases during excavation, etc. Also, there is no discussion in 
the text regarding this scenario at all. 

152 

Response 

For the future commercialhndustrial receptor, inadvertent soil ingestion, 
dermal contact to soil, and inhalation of soil gases during excavation 
have been added for the building excavation portion of this scenario in 
Section F4 of the Final Report. 
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Comment 
Reference 
Number 

F4-4 TOXICITY ASSESSMENT: 

Comment 

In general, DOE did not correctly calculate the noncarcinogenic hazard indices 
for inhalation exposure. Noncarcinogenic hazard indices for oral and dermal 
exposure are calculated correctly in most cases. In addition, they did not 
consistently choose chronic R P  values from either IRIS or HEAST. Moreover, 
the chosen values are not documented as to source in the tables. 

153 

DOE needs to make the following adjustments to its method of calculating 
noncarcinogenic hazards for OUl: 

Response 

DOE has clarified the source of each EPA toxicity constant. 

Comment 

1) DOE did not address the possibility that any of the chemicals at OUl 
could have acute eflects. Some chemicals, such as skin and eye irritants 
and developmental toxicants can produce an eflect after a single or very 
short term exposure to relatively low concentrations (RAGS 6.4.2). 
Specijkally, DOE failed to assess the possibility that short term 
exposures to soil gases emanutingfrom ground water and contaminated 
soil at hot spots may have adverse health eflects. RAGS (6.4.2) 
recommends that exposure to high concentrations such as occur at hot 
mots "should be determined for the shortest period of time that could 
produce an eflect 'I. Since dichloroethene and 1 , 1 , 1 -trichloroethane for 
example, are two OU1 ground water contaminants that are known to 
produce portal of entry eflects, shorter term (Le., 24 hour) hazard index 
calculations for the concentrations of these COCs estimated to be 
possible in a residence built over a hot spot are also necessary. 

154 

Response 

The possibility that short-term exposures to elevated levels of 
contaminants in small areas (Le., hot spots) could cause adverse health 
effects has been qualitatively evaluated in the Uncertainty Section (F7.3) 
of the Final Report. 
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Comment 
Reference 
Number 

Comment 

Page F4-4 correctly states that the "default adult body weight and 8 

inhalation rate of 70 kg and 20m3/day can be used to convert a reference 
concentration to an inhaled intake (R') 'I. However, this adjustment was 
- not made in the Attachment 6 Risk Calculations for either the 
noncarcinogenic volatiles or dusts. Instead, the unchanged oral R's 
exclusively were used to calculate hazard indexes not only for oral and 
dermal exposures, but also for inhalation routes of exposure. l%is was 
true whether an RfC was available or not (i.e., dichlorodi@uoromethane). 
Extrapolation among routes is highly uncertain if data suggests that 
contact toxicity can occur or if there is evidence that the absorbed or 
target organ dose is direrent by direrent routes of exposure (Principles 
of Route-to-Route Btrapolation for Risk Assessment, 1990). The correct 
inhalation RfC value should be used when available, or the inhaled 
intake adjustment should be made when only oral R p s  are available & 
portal of entry efects (contact toxicity) can be excluded for that 
particular chemical. If a chemical produces portal of entry efects and 
no RfC is available, ECAO should be contacted for guidance on route to 
route extrapolation. If toxicity information is not available from ECAO, 
the chemical should be evaluated only qualitatively, not quantitatively, 
and the absence of this chemical from the quantitative risk assessment 
should be discussed in the Uncertainty Section (RAGS 7.5.1). 

155 

Response 

ECAO was contacted to obtain information not available in IRIS. For 
the contaminants that were treated qualitatively, the impacts that this 
approach has on risk estimates were discussed in the Uncertainty Section 
(F7.3). 
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Reference 
Number 

Comment 

The use of the most conservahve toxicity values in the concentralion-toxicity 
screen, regardless of whether they are for oral or inhalation exposures is 
recommended by RAGS (5.9.5, p.5-24). However, this is the only situation 
where that is appropriate. If exposure to only one medium is evaluated even in 
the toxicity screen, then the toxicity values corresponding to that particular 
medium should be used. 

156 

Response 

For chemicals for which both an inhalation and an oral RfD were 
available and which could volatilize from soil or water into air, the most 
conservative toxicity constant was used in the concentration screen of the 
Final Report. If exposure to a given chemical occurs via only one 
pathway (inhalation ingestion), the appropriate RfD for that medium 
was used in the screening process. 

Comment 

3) In some cases noncarcinogenic and carcinogenic risks from dermal 
exposure to chemicals can be evaluated using oral slope factors or oral 
RjDs. However, this does not apply to all chemicals. RAGS (p. 7-16) 
recommends contacting ECAO for guidance for ways to treat speci@c 
chemicals. RAGS (p.7-16) states, ' I  It is inappropriate to use the oral 
slope factor to evaluate the risks associated with dermal exposure to 
carcinogens such as benzo(a)pyrene, which cause skin cancer through a 
direct action at the point of application". DOE incorrectly used the oral 
slope factor for benzo(a)pyrene as well as those for its related chemicals 
to calculate the risks for dermal soil contact. The risk of exposure to 
these chemicals is thus miscalculated and underestimated. 

157 

Example of Portal of Entry Eflects: 
Acenaphthene 
IRIS: The confidence in the RjD is low. 

In_flamatory changes in lungs with administration of 
acenaphthene, acenaphthylene, and naphthalene. Study concluded 
that chronic inhalation of acenaphthene has toxic efects on the 
lung. 
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Reference 
Number 

Response 

In the absence of other information, oral SFs were used to evaluate risks 
from dermal exposure to PAHs in the Draft Report. See response to 
Comment 155. These risks will be evaluated qualitatively, and the 
potential impacts that this approach is likely to have on risk estimates are 
included in the Uncertainty Section (F7.3). 

Comment 

Tables F4-I and F4-2: These tables are confusing because they don’t indicate 
i. e., by foomote, which values were obtained from IRIS, which were obtained 
from HEAST 1992, or which were calculatedfrom the inhalation unit risk values 
obtained in IRIS. The informution in the tables implies all the informution 
comes from IRIS. Merely mentioning the correct source in the tat  is not 
suflcient. It maks the tables less useable and less believable. 

158 

Response 

Tables F6-1 and F6-2 in the Final Report have been revised to include a 
reference column. The specific source from which each toxicity value 
(inhalation and oral values) was obtained has been noted (e.g., HEAST 
[1993], IRIS [date updated]). 

Comment 

All values that were obtainedfrom Heast 1992, and were listed in that source as 
calculated using methods other than the currently accepted ones by EPA should 
be foomoted. n i s  may be another source of uncertainty, and should be 
discussed in the uncertainty section. 

159 

Response 

None of the toxicity constants taken from HEAST (1991) were calculated 
using alternative methods (Le., methods other than those currently 
accepted by WA). 
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Reference 
Number a 

Comment 

It is not clear what criteria were used to choose specipc R P  or RfC values 
listed in the tables. Sometimes subchronic values were chosen over chronic, 
even -if the uncertainty for subchronic was greater than for chronic 
(trichlorocfluoromethane and I ,  I ,I -trichloroethane), and despite the fact that this 
document is assessing chronic exposures. Because in general, this risk 
assessment is concerned with chronic exposures, chronic R P  or RfC values 
should be listed in the tables and used to calculate hazard indexes. 

160 

Response 

Chronic RfDs and RfCs are included in Table F6-1, with subchronic 
values footnoted. Values listed in the revised Table F6-1 were used to 
calculate HQs and HIS. 

Comment 

Because the c,rhalation unit risk factor for methylene chlorJe was derived using 
pharmucokinetic data, it is inappropriate to derive a slope factor from it (IRIS, 
1992). 

161 

Response 

The inhalation SF for methylene chloride has been withdrawn from Table 
F6-2 of the Final Report. Cancer risks associated with inhalation 
exposure to carcinogenic contaminants without inhalation SFs will be 
evaluated qualitatively and the potential impacts that this approach is 
likely to have on risk esha tes  discussed in the Uncertainty Section 
(F7.3). 
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Comment 
Reference 
Number 

Comment 

Pane - F-26 & 27: The text on these two pages lists the external exposure slope 
factors for plutonium and for americium. However, only the oral and ingestion 
slope factors for these two radionuclides are listed in TQble F6-1 "COC Toxicity 
Constants" (p. F6-3), and the oral slope factors .were incorrectly used to 
calculate the risks afrer dermal exposure to surface water or to soil. Oral slope 
factors are used by convention and recommended by RAGS (Section 7.5.2,  p. 7- 
16) for estimuting carcinogenic risks after dermal exposure since no d e m l  
slope factors for chemicals are available yet. However, since the external 
exposure slope factors for plutonium and americium are available, they should 
be used to calculate dermal risks. The use of the oral slope factors to calculate 
the risk afrer dermal exposure will overestimate the risk from alpha radiation, 
since these two radionuclides are alpha emitters, and alpha particles do not 
penetrate the skin, but will underestimate the risk from gamma and x-radiation. 
Note that for inhalation and ingestion, the appropriate inhalation and ingestion 
slope factors should be used to calculate risk. 

162 

Response 

External exposure from the ground and dermal exposure are completely 
separate concepts. Dermal absorption of metals, including radionuclides, 
has been addressed qualitatively. 

Comment 

Pane F4-28: The word trigeminal nerve is mispelled. 

Response 

This spelling has been corrected. 

Comment 

Pane F4-29: The lust sentence is confusing. 
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Comment 
Reference 
Number 

Response 

This sentence was deleted. 
~ 

Comment 

Pane F4-27: What criteria were used to decide that the gamma decay 165 
associated with americium-241 3 alpha decay was not important at 
environmental levels? 

Response 

The gamma emission of americium-241 is very weak and intuitively 
unimportant at the environmental levels such as those found at the 
majority of OU1. To illustrate this for a reviewer unfamiliar with alpha- 
emitters, assume a receptor spends 30 years at a location uniformly 
contaminated with 1 pCi/g Am-241. The external exposure risk is 
calculated as follows: 

Risk = 1 pCi/g x 30 years x 4.9 E-9/yr = 1.5 E-7 
pci/g 
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Comment 
Reference 
Number 

Comment 

Paae F4-26: Same problem as on p.  F4-27. 

Response 

See response to Comment 165. 

166 

Comment 

Pane F4-20: The word I, I -dichloroethane is substituted for I ,  I -dichloroethene 
throughout the discussion. 

167 

Response 

The word 1,l -dichloroethane has been replaced by 1,l -dichloroethene 
throughout the discussion on page F4-20 of the Draft Report. The 
toxicity assessment is located in Section F6 of the Final Report. 

F-5 UNCERTAINTY ANALYSIS: 

Comment 

The uncertainty analysis should evaluate the efects of any missing information 
on individual analyses and on the calculation of the final risk estimate. This 
health evaluation uses quantitative methods to evaluate chemicals and then fails 
to qualitatively assess the health e$ects of those chemicals that were eliminated. 
For example, acetone was associated with a hotspot, but not evaluated 
quantitatively. As a result, a complete description of the risks is not provided. 
Secondly, when a data set is not complete or available, a less appropriate 
dataset is used in the analysis. For example, chemicals idenh3ed in the suflace 
soils were used to characterize suflace water and sediment contamination. As 
stated earlier, this is unjush3ed. It clearly produces uncertain results which 
merit discussion. 

168 
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Comment 
Reference 
Number 

Response 

Chemicals which have been screened out in the COC identification have 
been qualitatively evaluated in the uncertainty analysis. The use of 
surface soil COCs as indicators of sediment and surface water 
contamination has also been discussed in the qualitative portion of the 
Uncertainty Section (F7.3). 

~ 

Comment 

Exvosure Assessment: Environmental sampling and analysis generates variable 
results depending on the sampling method, the detection limit of the chemical, 
and other factors. Such variability may bias the dQta and result in an over or 
underestimate of the risks. A more thorough discussion of this bias is warranted 
in the uncertainty section. 

169 

Response 

The uncertainties involved in measuring chemical concentrations in 
environmental media can be substantial. Major sources of uncertainty in 
environmental sampling and analysis include handling procedures; 
sampling location, number, and density; analyte extraction; sample 
dilution; analytical detection limits and handling of nondetects; andyte 
interference; and instrument limitations. Even with strict quality 
assurance and control measures, there is no assurance that the 
environmental samples taken are fully representative of the site. These 
uncertainties are expected to have a low to moderate potential to over- or 
underestimate risk. A more thorough qualitative discussion of 
uncertainty arising from sampling and analysis has been provided in 
Table F7-27 of the Final Report. 

Comment 

In the fate and transport modeling, a discussion of the potential for uncertainty 
due to the use of the wrong model or equation is needed. A qualitative 
discussion of the parameters chosen for each model should be discussed in 
greater detail. 

170 
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Comment 
Reference 
Number 

Response 

A more thorough qualitative discussion of uncertainty arising from 
modeling has been provided in the Uncertainty Section (F7.3) of the 
Final Report. 

Comment 

Toxicitv Assessment: According to RAGS, "if chemicals with known health 171 
efects were eliminated from the risk assessment on the basis of concentration, 
frequency of detection, or lack of Rps and SF, one should review and confirm 
whether or not any of the chemicals previously eliminated should actually be 
included. For substances detected at the site, but not included in the quantitative 
risk assessment because of data limitations, discuss possible consequences of the 
exlusion on the risk assessment. 

Response 

See response to Comment 168. 

Comment 

The completeness of the overall database is not described. How many samples 
were taken and how m y  were used? Example? 

172 

Response 

The completeness of the data set has been provided in Section F3 of the 
Final Report. 

Comment 

For each model used, the potential impact of each of the key model assumptions 
should be provided with respect to both the magnitude and the the direction of 
any bias. 

173 

Response 

See response to Comment 170. 
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Comment 
Reference 
Number 

Comment 

If RPs are converted to RfCs, a comprehensive discussin of the uncertainties 
involved in the calculations shouM be included in the uncertainty analysis. 

1 74 

Response 

No RfDs are converted to RfCs. 

Comment 

A number of R P  values or slope factors have been withdrawn and new values 
are pending. There is no discussion of how this might contribute to the 
uncertainty of the values. 

175 

Response 

A qualitative discussion of the effects of withdrawal of toxicity values by 
EPA has been provided in the Uncertainty Section (Section F7.3) of the 
Final Report. 

Comment 

It is noted that demuzl absorption of vapors is considered to be lower than 
inhalation intakes, and therefore was disregarded, as recommended by RAGS. 
Some discussion of the uncertainty that this underestimation of exposure has on 
theJim1 estimutes of intake and risk should be inserted into the Uncertainty 
section. 

176 

Response 

A qualitative discussion of the effects of disregarding dermal absorption 
of vapors (as recommended by RAGS) has been provided in the 
Uncertainty Section (Section F7.3) of the Final Report. 

Comment 

Page F5-7 From the information provided, the reviewer cannot determine the 
quality of the data @.e. the distribution of inhalation rates.) 

177 
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Comment 
Reference 
Number 

Response 

The average and distribution of inhalation rates is taken directly from 
EPA references. 

Comment 

It seems like DOE mixed up variability in observed concentrations and 
uncertainty. 

178 

Response 

Although variability in observed data and uncertainty are different 
concepts, the variability in observed concentrations does contribute to the 
uncertainty in individual exposure concentrations. Uncertainty associated 
with sampling and analysis includes the inherent variability in the 
analysis, representativeness of the samples, and sampling errors. 

Comment 

All values that were obtained from Heast 1992, and were calculated using 
methods other than the currently accepted ones should be footnoted. This is 
another source of uncertainty. 

179 

Response 

Values obtained from the HEAST are footnoted in the Final Report. 

Comment 

The limitations of the data are not thoroughly described. In most cases the MDL 
underestimates the SQL. Is this true for this risk estimate, and if so, how does it 
eflect the final risk calculations? 

180 

DOE used the Monte Carlo, but did they have credible distribution data for the 
key variables? Did they know what the statistical variation was for each 
variable? 
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Comment 
Reference 
Number 

Response 

The SQL was used as input to the MDL program. The method detection 
limit was not used. The MDL program was not used in the Final 
Report. 

Comment 

Were there outliers? If so, the use of Monte Carlo analysis is not appropriate. 181 

Response 

DOE believes that the distribution for each key variable is credible as 
described in Attachment F7 of the Draft Report (Section F7.3 of the 
Final Report) and that Monte Carlo analysis is appropriately applied. 

Comment 

Page F5-7: DOE must tell us the distribution of inhalation rates etc. 

Response 

See Section F7.3 of the Final Report. 

Comment 

Did DOE use distributions based on time variations in concentrations? 

Response 

Time variation in concentration is only an issue with groundwater where 
it was used in the Draft Report. This assessment evaluated spatial 
variation of surface soil, subsurface soil, surface water, and sediments. 
Now, in the Final Report, a mean of each well over time was used to 
evaluate spatial variation in groundwater concentrations. 
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Comment 
Reference 
Number 

F-6: RISK CHARACTERIZATION: 

Comment 

Paae F6-2: Statement implies that RJDS (generic term) were used for inhalation 
and for oral ingestion appropriately, when they were not. 

184 

Response 

The statement has been clarified to state that RfDs for inhalation were 
used to calculate inhalation intakes and ingestion RfDs were used to 
calculate ingestion intakes. 

Comment 

Paae F6-6: The triple negative makes the following sentence very confusing: 
"No situations were identified where it would be unlikely that a receptor could 
not be exposed by several scenario pathways in combination. " Are they saying 
a receptor is likely to be exposed by more than one pathway? This sentence is 
critical to the understanding of this section and it must be clari!ed. 

185 

Response 

This sentence was clarifed to state it is likely that a receptor will be 
exposed by several pathways in a given scenario. 

Comment 

F6.4.3: The first sentence is misleading. It implies that the HI values for the 
child receptor in the hot spot were listed in the second sentence. In fact, the 
adult values are listed in the second sentence, and the child values are not 
listed. Child HI hepatic = 38.4, kidney = 12.0. These are the worst HIS, and 
their omission implies that DOE is trying to minimize the hazards, rather than 
present them objectively. 

186 
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Comment 
Reference 
Number 

Response 

These corrections have been made, and the summary was clarified in the 
Final Report. ~ - 

Comment 

This section does not explain which set of calculations, the M E ,  the hot spot or 
clean area were used to determine the three highest HQ values for future adult 
resident receptor. The numbers cited in the text do not agree with those in Table 
2. What data were used to estimate the HQ and HI values for the child receptor 
mture scenario)? Were they the same as for the adult? Please clan3 this 
whole summary. 

187 

Response 

This summary has been clarified in the Final Report. 

Comment 

Page F6-19: Where is Table F6-4? None of the tables presented here are 188 
labeled that way. 

Response 

Table F6-4 is supposed to be the same as Table 4 in Attachment F6 in 
the Draft Report. This has been corrected in the Final Report. 

Comment 

why are the percentile values for 1,l-dichloroethene in Table F6-6 so high? 

Response 

The implicit conclusion is that since 1,l -dichloroethene is a C carcinogen 
and has such an uncertain slope factor, calculation of the RME value 
yields an overestimation of the 95 percentile value. 
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Comment 
Reference 
Number 

F7: SUMMARY: 

Comment 

F7-3: Where did these risk values comefrom? 
RAGS (Section 8.2.2, p.8-12 and 8-15) states that risk should be calculated by 
exposure pathway, and that the uncertainty about overestimation of the risks 
from exposure to direrent weight of evidence carcinogens should be dealt with 
in the discussion of uncertainty. This was not done. Instead, DOE added only 
A carcinogens together, only B carcinogens together, and only C carcinogens 
together. The largest one of these sums of risks was then presented as the 
dominant risk for each exposure scenario. This procedure was followed for all 
exposure scenarios except the future adult on-site resident. For that exposure 
scenario, the risks for the "predominant" COCs were added together regardless 
of the weight of evidence to get a risk of 4 E-5. However, the list of 
')redominant" COCs did not include either plutonium or americium, both of 
which present risks that are in the same range as that of the chemicals that were 
chosen. No explanation was made as to why certain chemicals were considered 
')redominant" COCs and others were not included. Thus, the risks presented 
in the summary are underestimated. 

a 

190 

Response 

Carcinogens have been subtotaled by weight of evidence classification 
and then summed across weight of evidence classifications. This has 
been explained in the Uncertainty Sections of the Final Report. 

Comment 

This presentation of only the "key" contaminants is unacceptable. All data 
should be presented, without any editing. The reader can decide what is 
important, and whether the calculations were done correctly or not. 
Presentation of edited data as the total picture only contributes to the impression 
that this is a subjective assessment of the risks. Cut out the editinn. 

191 

Response 

The risk characterization section has been revised to present the risk 
calculations contained in the attachments. A summary section has been 
included. 
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Comment 
Reference 
Number 

Attachment F-4: ReceDtor Intake Calculations: 

Comment 

Paae 1: Current ofl-site residents were assumed to be potentiallv exposed as 
indicated when contaminants were deposited on their prope-. Aren 't there 
open spaces, if not organized parks? SurjGace water exposure should be taken 
into account. Kids are attracted to water and often play in streams. 

192 

Response 

As agreed in Technical Memorandum No. 6, surface water exposure is 
not a dominant route of exposure for contaminants originating at the 881 
Hillside Area to reach current off-site residents. Surface water exposure 
is considered for the current on-site worker, the future on-site resident, 
and the future on-site research biologist. 

Comment 

Tables 3.4.5 & 6: Inhalution: EPA guidance ( Human Health Evaluation 
Manual, Supplemental Guidance: Std. Default Exposure Factors, Attachment A, 
1991) states that 20 m31aby is representah*ve of a reasonably conservative 
inhulution rate for total (i. e., indoor plus outdoor) exposures at home and in the 
wor@luce. The RHH 1984 reference is outdated. 

193 

Chronic Exposure Period: What about childhood leukemias? 

Soil Adherence factor: Where did 0.9 mg/cm2 come from? I can 't find 
this value in the Dermal Exposure Assessment, 1992. I can only Jnd a 
range of 0.2 mg/cm2 - 1.5 mg/cm2. Table 8-6 of the above document 
gives 1.0 mg/cm2 as the upper estimute. 

The citations in these tables are the same as those in the previous table 
(Tech. Memo 6, Tables 5-3, 5-4, 5-5, 5-6) before all changes were 
made. Are these the correct citations? 
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Comment 
Reference 
Number 

Response 

The Supplemental Guidance resident inhalation rate of 20 m3/day (indoor 
plus outdoor) has been used in the Final Report. The 70-year averaging 
time is recommended by EPA in RAGS. This was raised and agreed to 
in the comment resolution meeting held among DOE, EPA, and CDH on 
8 April 1993. The value of 1.0 mg/cm2 has been used as a reasonable 
upper value as recommended by EPA's D e m l  Exposure Assessment 
guidance (January 1992). Citations were checked for accuracy. 

Comment 

In Table 6, "Future Ecological Reserve Research Biologist Exposure 194 
Assumptions", the Exposure frequency (suvace water) is listed as 7 eventdyr. 
This value was not used in the intake calculations for exposure to surface water. 
Instead, 50 d/yr was used. What source (reference) was used to derive the 50 
dtyr value? Please update Table 6. 

Response 

The calculation has been corrected to the RAGS value of 7 daydyear. 

Comment 

To what media is the future research biologist exposed for 100 days? 195 

Response 

One-hundred days was incorrectly retained from an earlier revision and 
was changed to 250 days in the Final Report. 

Comment 

Table 7: It would help iffootnotes denoted which were modeled and which were 
measured concentrations, and ifstd. deviations were included in this table. As 
it is, estimution values are diflcult to confirm and evaluate. 

196 
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Comment 
Reference 
Number 

Response 

Exposure point concentrations that were modeled are discussed in Section 
F5. 

Comment 

What does the code, NA mean? Does it mean that certain chemicals were 
analyzed for, but not detected? OR Does it mean that samples were not tested 
for these chemicals? 

197 

Response 

The code NA on Table F4-7 of Attachment F4 in the Draft Report 
means that the concentration value is not applicable for that medium and 
was either not measured or not modeled. This has been footnoted in the 
Final Report. 

Comment 

The numbers listed in the "On-site Outside Air" or outside dust column are 
incorrect. The PM-10 standard for Denver is 150 ugh?, and the numbers in 
this column are an order of magnitude greater than this standard. l%e numbers 
in this column are oflby 1 E-8. The text describing how the on-site outside air 
dust concentrations were calculated (p. F3-54) is incorrect. These numbers 
were obtained by multiplying the on-site soil concentration by the respirable dust 
concentrcltion factor (3.6 E-4 g/m3), not by multiplying it by any of the 30 year 
average scaling factors listed in Table F3-9. The respirable dust concentration 
factor and the correct way it was obtained should be inserted into Table F3-9. 

198 

Response 

The relevant text and Table F3-10 of the Draft Report have been 
corrected in Section F5 of the Final Report and shows that on-site air 
concentrations were determined by multiplying the respirable dust 
concentration times the soil concentration. 
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Comment 
Reference 
Number 

Comment 

What are the numbers listed in the second “On-site crops” column (the firthest 
column to the right)? why are so many of them repeats? 

199 

Response 

Table F3-10 of the Draft Report was clarified in the Final Report to 
indicate the calculation use of the values presented. The concentrations 
for the right-hand on-site crops column are similar because it was 
necessary to estimate B, for most of them. 

Comment 

Groundwater COC’s must be presented in this table too. 

Response 

The groundwater data set was screened for volatile COCs in the Draft 
Report. Groundwater pathways have been evaluated and are included in 
the Final Report. 

Comment 

Averaging time (carcinogenic efects) What about childhood leukemias? 

Response 

The 70-year averaging time is recommended by EPA in RAGS. This 
was raised and agreed to in the comment resolution meeting held among 
DOE, EPA, and CDH on 8 April 1993. 
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Comment 
Reference 
Number 

Comment 

Soil Adherence factor: Where did 0.9 mg/cm2 come from? EPA’s Demal 202 
Exposure Assessmen, 1992 does not list this value. I can only jind a range of . 

0.2 mg/cm2 - 1.5 mgkm2. Table 8-6 of this document gives 1.0 mg/cm2 as the 
upper estimate. 

Similar comments on tables 5 & 6. 

Response 

The value of 1.0 mg/cm2 has been used as a reasonable upper value in 
the Final Report. 

Comment 

Pane 11: Where did the assumption that adults and children had only 7 days of 
contact with sedimentsor come from? Jush$can’on? 

203 

Response 

EPA RAGS provides 7 days/yr as a value for exposure to surface water 
while swimming. Since sediment contact is most likely to occur during 
swimming, or more appropriately, wading, the value of 7 days/yr was 
used for sediment contact. 

Comment 

Pane 15: What is thejush$cation for the assumption that the research biologist 
would ingest 20 ml of su@ace water on 50 occasionsoear? 

204 

Response 

The exposure frequency has been corrected to 7 days/yr in the Final 
Report. It is unlikely that a research professional will drink surface 
water in the study area. Therefore, the ingestion quantity was estimated 
to be 0.02 mllday, the amount of water contained in 50 mg of saturated 
sediments assuming a wet density of 1.4 g/cm3 and a porosity of 50%. 
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Comment 
Reference 
Number 

Comment 

The values presented for the various exposure scenarios on the sheets marked 
881 M S  are never clearly marked as RME values. Please chnB these tables. 

205 

Response 

These tables have been clearly marked as RME values in the Final 
Report. 

Comment 

Table 9: Where is sheet B, which contains chemical speci@c ABS factors? It 206 
ould be. helpful if there were a table of these factors. 

Response 

These values are shown on Table 8 of Attachment F5 in the Draft Report 
and in Table F5-1 of the Final Report. 

Comment 

The conditions where NA and where 0.0 E -k 00 are used should be described. 
The NA seems to be used for noncarcinogens in the carcinogen tables and vice 
versa. The 0.00 E + 00 seems to be used when it is assumed that there would 
not be an exposure to that chemical via that particular route. This is 
misleading; the risk may not be 0. A line or letter code would be more 
appropriate. 

207 

Response 

Letter codes have been used. 
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Comment -~ 

0 Reference 
Number 

Attachment F-5: Toxicitv constants: 

Comment 

The changes in F5-I have been incorporated into Tables F4-1,2,3,&4 already. 

Response 

Yes, these changes have been used throughout the report. 

Comment 

There also is no discussion of the amount of confidence the EPA had in the data 
used to derive pam‘cular Rns. 
Response 

Discussion of EPA’s confidence in a given RfD was included in the 
toxicity profiles (Section F4.4). For example in Section F4.4.2, the text 
states that a chronic oral RfD of 7x104 is available for carbon 
tetrachloride with an uncertainty factor of 1000 and that EPA has 
medium confidence in this RfD, although the principle study was well 
done, supporting studies on possible reproductive or teratogenic effects 
are not available. Chemical-specific information on EPA’s confidence in 
its RfDs has been summarized for each chemical in the Final Report. 
Table 2-1 of Attachment F5-2 in the Draft Report shows the uncertainty 
factors for many of the RfDs. The toxicity assessment is located in 
Section F6 of the Final Report. 

Comment 

The use of phamuzcokinetic data to obtain the oral slope factor for methylene 
chloride precludes its conversion to an inhalation slope factor since the 
assumptions that equal internal doses are obtained via either route are not 
necessarily true (TRlS, 1992). 

Response 

See response to Comment 161. 
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Comment 
Reference 
Number 

Comment 

F5-3: The use of the Oak Ridge National Laboratory Toxicity is not 21 1 
appropriate. Instead, EPA guihnce should be followed. Given that the 
mechanism of carcinogenesis is not fully understood, it is more prudent to use 
the 95% UCL rather than the MEL. thut this document advocates, despite all the 
statistics to the contrary. what is final EPA opinion? 

Response 

Both the EPA recommendation and the MLE are presented. DOE is not 
advocating the use of MLE over RME value. DOE is only advocating 
the disclosure and presentation of available information for risk 
management decision-making. 

Attachment F-6: Risk Calculations: 

Comment 

A table of the actual monitored or modeled concentrations & SD would be very 212 
helpful here. It would make it much easier to evaluate the collective nomuzlized 
risk factors and the per capita nomuzlized risk factors. 

Response 

This table is provided at the previous step in Attachment F-5. 

Comment 

Table 1: It is implied that if compounds don 't have an established slope factor, 
then the risk from them is 0. Also, are these zeros 
incorporated into any kind of weighted average in the statistical analyses? 

213 
This is misleading. 
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Reference 
Number 

Response 

The zeros have been replaced by letters with footnotes in the Final 
Report. The zeros are not incorporated into a weighted average in the 
statistical analyses. It was not intended to imply that the risks associated 
with exposure to contaminants for which SFs are not available are zero. 
The zeros were changed to NAs, and NA was defined as "Not 
applicable." Since no EPA-approved SF is available for that chemical 
and pathway, risks associated with exposure to these compounds cannot 
be quantified. Hence, potential risks for these contaminants have been 
treated qualitatively. The degree to which this approach might over- or 
underestimate the true risk has been discussed in the Uncertainty Section 
(F7.3). 

Comment 

Pane F4-15: DOE never discussed how they were going to deal with chemicals 
with no current R P  or SF values. Is it appropriate to use the old values, even 
if the current ones have been withdrawn? At least there needs to be some 
discussion of the uncertainty here. 

214 

Response 

Since DOE agrees that it is no. appropriate I use old t _ _  - xicity constants 
if the SF or-RfD has been withdrawn from IRIS, chemicals with no 
current EPA-approved SF or RfD have been evaluated qualitatively. The 
extent to which this approach could over- or underestimate risks has been 
discussed in the Uncertainty Section (F7.3). 

Comment 

Pane F4-26: 
gamma rays are unimportant at environmental levels? What range of values? 

What criteria were used to decide emissions of various X & 215 

Response 

See response to Comment 165. 
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Comment 
Reference 
Number 

Comment 

Table 2: RAGS (8.2.2, p.8-14) cautions that segregation of hazard indices "by 
eflect and mechanism of action can be complex and time-consuming bcause it is 
necessary to idenhB ALL of the major eflects and target organs for each 
chemical and then to classijl the chemicals according to target organ(s) or 
mechanism of action. This anulvsis is not simple and should be performed bv a 
toxicoloaist. rfthe segregation is not carefilly done, an underestimate of true 
hazard could result". DOE only idenhped the risk for four target organs: lung, 
liver, kidney and blood, while ignoring others. The toxicity assessment portion 
of this document is fairly thorough in its description of toxic eflects on the 
peripheral and central nervous systems, the immune system, and on 
reproduction and development. However, this informution was totally ignored 
in assessing the hazard. Moreover, several chemicals produce more than one 
efect. Methylene chloride, for example has been reported to produce kidney 
toxicity at the same concentration as it produces liver toxicity (ATSDR, 1992). 
DOE listed this compound only under liver toxicity in this table, and thus 
underestimated the risk of exposure to it. Other chemicals are listed under 
categories that are not discussed at all in the toxicity assessment section. me 
noncarcinogenic hazard of 1 , 1,l -trichloroethane, for example, was assessed 
under the blood category. However, no mention of any blood eflects for this 
chemical were included in the toxicity assessment. 

216 

@ 

Response 

Hazard indices are presented by primary target organ and also totaled 
without regard to target organs in the Final Report. 

Comment 

Table 3: The same comments apply to Table 3 as for Table 2. In general, when 
a carcinogen produces lesions in more than one target organ, it is listed under 
only one. For example, trichloroethene produces kidney and lung carcinomas 
as well as liver cancer, but has only been listed under the hepatic category. 
Thus, cancer risk is underestimated in this table. 

217 

Response 

Risks are presented by carcinogen class and totaled across carcinogen 
classes in the Final Report. 
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Reference 
Number 0 

Amendix A: Risk screeninp assessment: 

Comment 

Pane - A-5: Why weren 't any organic COC included in this risk screening for 
workers? 

21 8 

REFERENCES: 

T.R. Gem'ty and C.J. Henry (ed). Pn'nciples of Route-to-Route Extrapolation 
for Risk Assessment. Proceedings of the Workshops on Principles of Route-to- 
Route Extrapolation for Risk Assessment, March 19-21, 1990 and July 10-1 1, 
1990. Elsevier, N. Y., 1990. 

Response 

The reason for omission of organic COCs from the Risk Screening 
Assessment for the current Security Specialist (Appendix A of Technical 
Memorandum No. 6, provided in Appendix H) is that no complete 
pathways were identifed for organic contaminants (detected in 
groundwater) to be inhaled or ingested by this receptor. The Final PHE 
identifies scenarios and pathways in Section F4 and does not rely on the 
previous screening assessment. 

Comment 

Consequently : 

the potential relevant range of frequency and duration of exposure under 
the hydrologic conditions encountered, primarily precipitation events, 
cannot be determined, quantijtcation of loading rates to document 
exposure from the nature and extent of chemical transport in the waters 
is not possible. Neither tracking of loading fractors nor correlations 
among the various media through multiple pathways can be tracked from 
the observed data presented. 

219 
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Reference 
Number 

Both documents lack the necessary Exposure Assessment to document the 
frequency and duration of exposure of abiotic media to the aquutic communities. 
Neither the site-wide characterization or the smaller scale, operable unit, area 
employed relevant exposure assessment methods. The methodology and process 
described in the Phase 111 OUI report for the ecological assessment is described 
generically, but it was not used. The determination of the nature and extent of 
contamination and exposure is dependant on quanhcfiring the flow and loadings 
(transport) for the various pathways idenhped in the ecological system. No such 
data or analysis is presented in either report. ' 

When data derived; 

from the OU#5 revised workplan for the Woman Creek drainage, 
from the OU#6 revised workplan for the Walnut Creek drainage, 
from the OU#2 Phase I .  suflcial soil studies, 
from the work in OU#3, 
from the August 1991 revised site-wide surface water monitoring plan, 
and proposed revisions to the site-side groundwater monitoring plan. 

are completed, exposure conditions can be properly evaluated and qU.anh~CatiO?I 
of the rates of movement through the pathways can be attempted. Confirmation 
of the basis for efects on the appropriate ecological receptors can be initiated 
at that time. Then an extrapolation of exposure possibilities with management 
alternatives to the wide-range of idenhped activities at the plant; limited start- 
up, transition, decontamination and decommissioning, environmental restoration 
and clean-up and local impacts initiatives can be prescribed. 
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Number 

Response 

This comment focuses on possible exposure of aquatic organisms in 
Woman Creek to contaminants transported from OU1 MSSs by 
subsurface hydrologic pathways. Phase III data indicate no connection 
between groundwater beneath OU1 and surface water in Woman Creek. 
Therefore, this pathway was determined to be incomplete and was not 
evaluated in the EE. As CDH has noted, the potential for connection 
between OU1 groundwater and Woman Creek is greater in wet than in 
dry years. However, it is understood that the period 1990-92 averaged 
10-15 percent greater annual precipitation than the 20-year average, with 
rainfall particularly elevated during the summer. CDH also notes in the 
comment that evaluation of the influence of precipitation would require 
results of basin-wide monitoring, and data collected from RFI/RI studies 
for OU2, OU3, OU5, and OU6. Evaluation of a basin-wide hydrologic 
model is an objective of the OU5 Phase I RFI/RI. Results of this 
investigation will be used to evaluate potential hydrologic connection 
between MSSs in the Woman Creek drainage and the surface water in 
the creek. CDH has agreed that basin-wide issues affecting surface 
water quality and contaminant transport will be evaluated in the OU5 
Phase I RFI/RI report (see meeting minutes from May 4 and May 13, 
1993). 

The text of the revised OU1 EX more thoroughly discusses the selection 
of pathways evaluated. The subsurface transport and exposure pathways 
were not quantitatively evaluated. However, the potential for completion 
of this pathway is qualitatively evaluated in terms of data collected from 
OU1 and investigations being conducted in other investigations at Rocky 
Flats. 
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Number 

Comment 

The data cited in the Report were not the result of a sampling and analysis plan 
(SAP) derived from the application of a Data Quality Objectives (DQO) 
Process." The DQO process ensures that project objectives are defined, 
idennpes the environmental data necessary to meet these objectives, and ensures 
that the data collected are suficient and of adequate quality for the intended 
use."' "The DQO Process is an iterative process designed to focus on the 
decisions that must be made and to help ensure that site activities that acquire 
data are logical and cost eflective. '" "The DQO process is integrated with 
development of the SAP and may be revised as needed, based on the results of 
each data collection activity. 'I3 The DQO process can be described in a multi- 
stage process idenhB questions, decisions, data uses and needs, data tasks 
(collection) and analysis and interpretations. 

Response 

Although the data quality objective (DQO) development process is not 
presented formally in the OU1 EE, the field sampling design for 
collection of ecological and ecotoxicological data from the OU1 study 
area did result from a formal evaluation of data needs and identification 
of endpoints. Identification of data needs considered the decisions to be 
made from the study results, decisionmakers and data users, and data 
uses as well as the chemical and ecological data available prior to Phase 
III field activities. 

The data resulting from Phase I and II activities did not support the 
design of a detailed pathways analysis. Quantitative information on 
contaminant identification and distribution and site ecology needed to 
identify specific contaminants, receptors, and exposure pathways of 
concern was unavailable. Therefore, ecological endpoints were 
identified to evaluate integrated indicators of stress at the community and 
population levels of biological organization. Measurement endpoints 
were also chosen to support an exposure assessment as described in the 
work plan. 

The revised OU1 EE includes discussion of the endpoints and their 
relevance to evaluation of ecological risks at OU1. Correspondence to 
EPA DQO identification procedures is discussed with reference to the 
OU1 EE and DOE criteria for identifying contaminants of concern 
(COCs), target taxa, and reference areas. 
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Comment 
Reference 
Number 

Comment 

The data supplied in the OUI report is of little use for an exposure assessment. 221 
Wthout the exposure assessment the risk assessment is not valid. The data gaps 
and dearth of acceptable presentation in the phase 111 OUI repon are too 
signijicant for reaching any substantive conclusions or supporting an informed 
decision. Examples are: 

Toxicity data presented in Woman Creek lacks any relevant chemistry or 
flow to muke any conclusions about the origin or extent of toxicity to the 
Ceridaphnia Dubia. 

Surjicial soil data is not linked to any transport model to examine either 
infiltration, runofl or re-suspension potential. 

Subsuface flow pathways and boundary conditions are not adequately 
quanh9ed. At a minimum a working hydrologic model is needed for 
each channel on the Hillside to confirm the extent and isolation of each 
appropriate IHSS with the underlying su face and sub-su face water 
conditions quanhped. The working model for each channel with IHSS 
characteristics can be used to suggest engineered solutions and direct 
alternative selection. 

The aflect of wet periods, seasonal and annwl precipitation pattern, are 
not developed. Precipitation/runoflcorrelations, precipitation/infiltration 
and seepage correlations to surface flow and loadings, subsuface flow 
and suface/subsur$ace flow intelgface(s) correlations, respectively, were 
not described or documented in any fashion. 

These relationships at least in rudimentary sense are findmental concepts to 
understand water resource, ecology and exposure assessment necessary to 
manage and direct remedial activities. 

The objective to obtain data for establishing exposure scenarios to suppon the 
ecological and human health risk assessment was not pan  of any sampling and 
analysis plan established for this operable unit and phase 111 report. 

Revisions to sampling plans for OU#5, OU#2 and possibly OU#3 have the 
potential to meet the data needs for an acceptable DQO process to document the 
fate and'transport of either contaminants in the area or characteristics of a 
healthy system. 
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Reference 
Number 

The proper exposure assessment is needed not only i f  remedial action is 
considered for one or more isolated IHSSs or for an even broader area, but for 
proper management of the resources. The determination of the range of 
characteristics resulting in the healthy conditions within OUl, such as seasonal 
concentrations, jlow and loadings, and habitat are necessary. The 
mechanism(s) responsible for transport and the pathways have to be derived 
from actual observations indicative of the conditions existing for the area and 
the system@) involved. Controls can then be considered to insure the system is 
not adversely afected. The design of and success of remedial alternatives 
become an extension of the attempts to emulate or control the system elements 
responsible for transport of environmental media throughout the aflected area. 
(Quanhpcation of the exposure scenarios.) Therefore, the correlations of 
precipitation to runofl, infiltration, head the alluvial jlow, seeps, stream jlow, 
chemical loadings and toxicity, spatially and temporally throughout the aflected 
area is needed. These are all elements of problem definition or showing 
problems do not exist. The results of the analysis are then used to manage the 
system and engineer solutions to idenhped problems. 

References: 

U.S. Department of Energy (DOE). 1993. Draft Final Technical 
Memorandum, Addendum to Final Phase 11 RFI/RI Work Plan, Suiface 
Soil Sampling and Analysis Plan, 903 Pad, Mound, East Trenches, 
(Operable Unit No. 2), Rocky Flats Plant, Golden, Colorado. 

U.S. Environmental Protection Agency (EPA). 1991. Draft, Planning For Data 
Collection, A Guide to the Data Quality Objectives Process, for 
Environmental Decision Making, Quality Assurance Management Stafl, 
EPA, Washington, D. C. 

Wllinghum, T. and Medine, A. 1992. Water Resource Management Strategies 
for Restoring and Maintaining Aquatic Life Uses, Second International 
Joint EPA-Peoples Republic of China Symposium on Fish Toxicology, 
Physiology and Water Quality Management. 
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Reference 
Number a 

Response 

The data presented in the draft OU1 EE support the exposure pathways 
which were considered complete: direct exposure to soils, surface water, 
and sediment. As a result of recent meetings with EPA and CDH, re- 
selection of COCs, through a process recently approved by EPA, 
resulted in a list of COCs that is different than that assessed for the draft 
report. Biomagnification was included in the exposure analysis if 
indicated by the selection of COCs for the revised report. All data used 
to support the identification of pathways, estimation of exposures, and 
evaluation of risk will be presented in the final report. 

Toxicity of Woman Creek waters was apparently due to sources 
upstream of OU1 and could not be attributed to OU1 source areas. 
Since the goal of the OU1 EE was to evaluate sources and risks due to 
OU1 IHSSs, possible sources of toxicity outside the influence of OU1 
were not pursued. Sources of surface water toxicity other than OU1 will 
be evaluated in the EE section of the OU5 Phase I RFI/RI. The revised 
OU1 EE contains more complete information on the toxicity testing 
conducted, and discussion of its relevance to evaluation of risk due to 
OU1 sources. 

The draft OU1 EE considered direct exposure of vegetation and soil 
invertebrates to soils within the OU1 MSS. This is the most 
conservative estimation of exposure to contaminants in soils because the 
highest concentrations would be expected at the source. Transport of 
contaminants away from the source area usually results in an exponential 
rate of dilution. Infiitration of contaminants from surface soils was not 
evaluated because the exposure pathway which includes subsurface 
transport of contaminants to areas outside of OU1 or to surface water in 
Woman Creek was considered incomplete. 
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Number 

Downgradient accumulation of contaminants could occur as eroded soils 
are deposited in drainages. Accurate estimation of precipitatioxdrunoff 
correlations, and correlations among precipitation, seep flow and 
contaminant loadings require data from various rainfall and snowmelt 
events from multiple years. TI& level of data collection was not scoped 
for the OU1 Phase III RFI/RI and these data were not available for 
inclusion in the EE. As noted previously, collection of event-related 
runoff and surface water chemistry data is planned for the OU5 Phase I 
RFI/RI. CDH has agreed that the analyses needed to clearly evaluate the 
loading due specifically to OU1 sources require information on the water 
balance of the entire Woman Creek basin. The OU1 EE uses existing 
data from Phase III investigations and site-wide monitoring programs to 
evaluate exposures to OU1 COCs. 

The exposure assessment portion of the OU1 EE focuses on issues 
related to evaluating risk and impact from OU1 contaminant sources. 
The exposure analysis was conducted for the COCs selected for the OU1 
EE through processes approved by EPA. DOE recognizes the need for 
basin-wide hydrologic and contaminant transport data to support NRDA 
and resource management. Contaminants from OU1 IHSSs have the 
potential to migrate to Woman Creek, the creek itself lies outside the 
boundaries of OU1. The OU1 EE should evaluate potential impacts to 
Woman Creek, but the OU1 area represents a small portion of the 
Woman Creek basin. A comprehensive understanding of the water 
balance and geochemical transport in the Woman Creek basin, including 
MSSs in OU2 and OU5, encompasses a study beyond the scope of the 
ou1 EE. 

1. USDOE Draft Final Technical Memorandum, Addendum to Final Phase I1 RFI/RI 
Workplan, Surface Soil Sampling and Analysis Plan, No. 2, (January 1993), p. 1-2 

2. Ibid. 

3. Ibid. 
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ENVIRONMENTAL PROTECTION AGENCY 
Comment 
Reference 
Number 

GENERALCOMMENTS 

In general, this report falls short of fu@lling its intended purpose in virtually 
every section. Although some data gaps still exist, the primury reason for the 
inadequacy of the report is that optimul use and evaluation of all existing data, 
including data from previous investigations, did not occur. In muny cases, this 
was evidenced and compounded by the fact that adequate data summaries were 
not presented or data sets were not properly idenh>ed, that would allow the 
reader to understand and vena conclusions that were made in the report. 

Comment 

Regarding validation of Phase 111 data, no discussion of the shject could be 
found in the report other than the statement that 53% of all data have been 
validated. Does this mean that only 53% of the data were found to be valid or 
that 53 % of the data have undergone validation procedures? Further discussion 
must be included in this report regarding such questions and speciaing the 
percentage of the data which was rejected, as well as the percentage of data 
that was used. No indication is given in the data tables of Appendix C of 
validation results, other than lab qualijiers, for any of the data presented. 

222 

Response 

The validation status of the analytical data set being used to revise the 
RFI/RI Report is illustrated in the table below. Appendix G (new) 
provides the details on data validation status and results. 

Number of 
Total Averaged- Number of Number of Number of % Validated 

File Number Duplicate Records Records Records % Records Records 
Contents Records Records Validated Rejected Used* Validated Rejected 

Volatiltx 
Semivolatiles 
Total Metals 
Filtered Metals 
Water Quality Param. 
Pesticide PCB 
Filtered Radiochemistry 
Total Radiochemistry 

32,368 
1941 1 
17843 
1 1874 
3630 
4374 
2151 
571 1 

1,596 
2,991 
2,265 

676 
197 
378 
150 
652 

19,182 
14,350 
12,971 
6,292 
1,440 
2,935 
1,519 
3,697 

1,024 
164 
202 
158 
17 
0 

207 
758 

31,344 59 5 
19,247 74 1 
17,641 73 2 
11,716 53 3 
3,613 40 1 
4,374 67 0 
1,944 71 14 
4,953 65 21 

* Averaged duplicates counted as one record 
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Number 

Comment 

Overall, some basic and simple improvements to the report format and 
presentation would make it much more user fn'endly. This would include such 
items as including labelled tabs between sections throughout the entire report, 
presenting maps on larger pages or plates so that all information can be easily 
seen, improving quality control to eliminate mistakes in tables, figures and text, 
and providing additional summary data tables. 

223 

Response 

The Final RFI/RI Report includes labeled tabs, and the selected maps 
have been enlarged. The data have been checked to make tables, text, 
and figures consistent. See the response to Comment 12. 

Volume I 

Executive Summary 

Comment 

Page xix, pp 3. The second sentence states that SVOCs in surface soils are 
"derived from road dust, vehicle exhausts and other combustion sources". 
Nothing is presented in this report that provides a solid basis for determining 
the most likely source of these SVOCs, so this statement is misleading and 
unsubstantiated. The statement must be revised to reflect the fact that the 
source of the SVOCs is unknown. 

224 

Response 

See the response to Comment 68. 

Comment 

Page xix, last sentence. "Migration of VOCs in ground water at IHSS 119.1 
appears to be extremely limited ... Unfortunately no attempt was made in the 
report to define, on a map, the actual extent of VOC contamination in ground 
water migrating from this IHSS. In addition, monitoring wells were not 
properly placed and/or sampled down gradient to help define the extent of this 
contamination. More comments will follow regarding this matter. 

225 
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Number 

Response 

The presentation on the extent of groundwater contamination in the 
revised report is described in the response to Comment 3. Regarding the 
appropriateness f the monitoring points, the revised Report provides 
hydrogeologic evidence that monitoring wells are located within 
preferential flow paths. In the area downgradient of IHSS 119.1, the 
wells installed within the preferential groundwater pathways (bedrock 
channels) are Phase I wells. 

~- ~- 

Comment 

Page xx, pp 1. The last sentence attributes VOC contamination in well 6286 to 
OU 2 sources. Although this is possible, it is not as likely as migration from 
IHSS 119.2 which is much closer to the well. The report does not present data 
that would support an OU 2 source, and therefore, this statement must be 
revised or deleted. 

226 

Response 

See the response to Comment 70. 

Comment 

Page xx, pp 4. Comparing the elevated cancer risk due to contaminants present 
at OU I with whut is stated to be the Denver metropolitan cancer "risk" is not 
appropriate and must be removed fiom the report. The cited number, .33, is 
the incidence of cancer in the Denver metro area resulting from numerous types 
of exposures to carcinogens, including the e$ect of smoking among the general 
population. This not a relevant comparison and is an obvious attempt to 
downplay the potential eflects of contamination present at the site. 

227 

Response 

The Final RFWRI Report does not compare the reasonable maximum 
exposure carcinogenic risk posed by conditions at OU1 to the incidence 
of cancer in the Denver area. 
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Comment 

Page m i ,  pp 2. The fact that future commercial or residential development may 
alter or destroy ecological habitat has no bearing on future remedial decisions 
to manage the risks posed by contaminants at the site. The argument suggested 
here seems to be that contaminants at the site have lesser impact on the ecology 
than on public health, and therefore, remediation for public health risks should 
not be conducted. This rationale is not acceptable for determining remediation 
goals, especially since commercial/residential development may in fact occur in 
the future at this site. This paragraph is inappropriate for an executive 
summary of this report and must be removed. 

228 

Response 

This paragraph has been removed from the text. 
Comment 19. 

See response to 

@ Section 1.0 Introduction 

Comment 

Sec I .  0, page 1-3, pp I .  It is stated here that fieldwork for this report began in 
April 1991 and was completed in January 1992. EPA was under the impression 
that the fieldwork was actually conductedfrom August 1991 through April 1992. 
The time period for fieldwork must be verified and corrected. 

229 

Response 

Section 1.0, page 1-3 (new page 1-2) paragraph 3 has been rewritten to 
present the field schedule more clearly. The last sentence of this 
paragraph has been replaced with the following: 

... as precursor documents to the Public Health Evaluation (PHE). The 
field portion of the ecology work began in April 1991 and ended in April 
1992. The field investigations of geology and hydrology (i.e., drilling) 
began in August 1991 and were completed in January 1992. 
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Number 

Comment 

Sec 1.2.2.1, page 1-7, pp 4. Although it is stated here that the location for 
IHSS 102 was relocated based upon firrther historical research, no attempt was 
made to investigate the relocated location. In &ition, the area that was 
investigated for this IHSS did not detect significant contamination, which 
supports the relocated site as being the area where 30 to 50 drums of 
nonradioactive sludge may have been dumped. As there was no sampling of 
subsuvace soils or ground water at the relocated site, this must be done in 
order to characterize IHSS 102, unless it can be proven through some other 
means that the suspected disposal did not occur at this location. At least one 
borehole and one monitoring well are needed at the relocated site from which 
samples can be taken. In addition, downgradient boreholes and/or monitoring 
wells may be necessary to define the extent of the potential contamination. 

Response 

The location for IHSS 102, as described in the OU1 Phase Ill RFI/RI 
Work Plan, and as depicted on the figures in the Final RFI/RI Report is 
the most probable location. See response to Comment 20. 

Comment 

Sec 1.2.2.7, page 1-11, pp 1. This section discusses the disposal history of 
IHSSs 119.1 and 119.2 based on _tindings in the Historical Release Report, and 
speculates that the solvents found in ground water at these sites could have 
come from IHSS 109. For IHSS 119. I ,  speculations such as this do not belong 
in a section that is presenting recently discovered documented evidence of 
disposal histories. The statement must be deleted. 

Response 

This statement does not appear in the Final RFURI Report. 
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Number 

Comment 

Sec 1.3.7, page 1-29, pp 3. This discussion states that ground water modeling 
is not recommended due to the pathway being incomplete. This reasoning fails 
to consider a number of other valid reasons to conduct such modelling and the 
benejts that could be derived. Since the extent of ground water contamination 
was not completely defined by sampling, modeling seems to be an appropriate 
action to supplement field data. It would also be useful to model contaminant 
migration without the French Drain, in order to show a true no-action scenario. 
The modelling should also be applied to the current situation, to estimate a 
point in time when the French Drain and Collection Well system will achieve 
desired levels of ground water cleanup. 

232 

Response 

In a meeting between EG&G and the regulatory agencies on 11 March 
1993 it was agreed that computerized 3-dimensional, numerical 
contaminant transport modeling would not be conducted. Rather, 
calculations including retardation factors would be made to determine the 
possible contaminant migration velocities. The theoretical results would 
be compared with the sampling data to gauge the accuracy of the 
procedure. The text has been revised accordingly. 

Comment 

Sec 1.4, page 1-37. This subsection gives a brief summary of the contents of 
the report and its appendices. Unfortunately using the appendices is very 
diflcult since they lack accurate volume speciJic table of contents and tabs that 
guide the user to direrent sections. This must be corrected for each volume 
(except volumes 1 and 2) so that the report can be used easily and egectively. 

233 

Response 

The table of contents in the Appendices has been changed to include the 
number of the volume where material is located. This facilitates use of 
Appendices that span more than one volume. 
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Section 2.0 OU 1 Field Investigation 

Comment 

See 2.1, page 2-3, pp 3. A total of 26 monitoring wells and 5 piezometers were 
installed during the Phase IIIjield investigation, although the work plan called 
for 37 monitoring wells and 6 piezometers. No explanation is given in this 
section for the missing wells, but Appendix A-1 goes into some detail on the 
subject, citing insuflcient alluvial thickness as being the most common reason 
that wells were not completed. Although this is a valid reason for not 
completing a well at a specijic location, at least one ofset location should have 
been attempted for each unsuccessful site. Of most concern are the four wells 
that were to have been installed in or near IHSS 119.1, which would have 
provided important information regarding the extent of ground water 
contamination. According to Figure 3-9, which shows alluvial thickness, MW25 
and MW26 could have been ofset in locations less than SO’ from the original 
location to encounter bedrock below six feet. Other wells would have required 
more distant ofsets, but probably no further than 100’. The decision not to 
install wells required by the work plan must be approved by the regulatory 
agencies at the time fieldwork is being conducted. Failure to do so may result 
in remobilization offield crews to drill and install missing wells. 

Response 

By agreement, before field work began, offset wells were only 
completed if drilling could be done within a 10-foot radius of the 
original location. It was agreed that attempts to locate wells farther than 
this distance would not serve the original objective. However, some 
offsets were located slightly farther due to steepness of the hillside which 
prevented rig access. A discussion of offset locations was added and 
appears on page 2-4 of the revised text. For specifrc details on 
variations to the Work Plan see response to Comment 375. 
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Comment 
Reference 
Number 

Comment 

Sec 2.5, page 2-10, pp 2. This paragraph discusses two separate suvace soil 
sampling investigations and states that data from these investigations will be 
used for determining the extent and mean concentrations of contaminants in 
suvace soils. This seems to be incorrect since none of the analytical data from 
the OU 2 investigation (described here in section 2.5.1) appears in Appendix C 
or apparently in Table 4-1 7 which summarizes results from OU I sampling at 26 
locations. This paragraph must be clan3ed regarding which data sets are 
actually being used for what purposes. 

235 

Response 

Data collected from the OU2 RI have been used and are included in 
Section 4 and Appendix C. 

Comment 

Sec 2.5.1, pages 2-10 to 2-12. If none of the results from the OU 2 suvace soil 
investigation described in section 2.5.1 are actually being used quantitatively for 
this report, this entire subsection is irrelevant and must be deleted. 

@ 236 

Response 

See response to Comment 235. 

Comment 

Sec 2.5.2, page 2-12, pp 3. The sampling scheme used at Rock Creek is stated 
as being similar to that at OU 1. Any direrences in sampling methods must be 
discussed here so that they may be evaluated. Tech memo 5 stated that the RFP 
method was to be used for both Rock Creek and OU 1. 

237 

Response 

a 
The methodology for sampling at Rock Creek was the same as that 
conducted at OU1'. The text has been revised to state this (Section 
2.6.2). 
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Comment - 

Reference 
Number 

Comment 

Sec 2.6, page 2-13, pp 3. It is stated here that four wells were sampled for 
DNAPLs but the results of this sampling were never presented. -The results must 
be stated here or in the appropriate section of section 4. 

238 
- 

~ 

- 

Response 

Section 4 has been rewritten to present the results of dense non-aqueous 
phase liquids (DNAPL) sampling from wells 0974, 1074, and 0487, and 
4387 in the area of IHSS 119.1. These four wells were inspected for the 
presence of DNAPL. The inspection consisted of collecting a sample of 
liquid from the bottom of the well using a clear bailer designed for 
DNAPL investigations and visually inspecting the bailer contents. No 
DNAPL was noted in the bailer samples collected from each well. 
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Comment 
Reference 
Number 

Section 3.0 Physical Characteristics of OU 1 

General 

Comment 

There are two fundamental problems with this section of the report. Time and 
again, statements or conclusions are made without presenting suflcient 
supporting data to jushB the interpretation expressed in the report. In some 
cases this is due to data gaps that may or may not be filled by recently gathered 
infomuztion, such as data from the french drain monitoring wells. In other 
instances, the raw data seems to exist but it is not efectively utilized in the 
report text or figures. 

239 

Response 

The text has been rewritten, and the conclusions drawn are supported 
and raw data included. See the response to Comments 25 and 36. 

Comment 

Secondly, there seems to be an intent to downplay the importance or presence of 
ground water, especially in the eastern portion of the hillside. The 
hydrogeological conditions are not always presented objectively, resulting in 
exaggerated statements or figures in some cases. It is especially critical in this 
portion of the report to make the most valid and objective interpretation possible 
using all available data. Otherwise, later aspects of the report may be based on 
false premises, invalidating the final assessment. 

240 

Response 

The text has been rewritten, and the conclusions drawn are supported. 
See the responses to Comments 25 and 36. 
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Comment 
Reference 
Number 

Specific Comments 

Comment 
~ 

See 3.2. I ,  page 3-4, pp 2. f i e  third sentence states that "Future uses of OU I 
will be limited". Is this in reference to the stability of the hillside or other 
factors? The limiting factor(s) for future use must be more clearly specijied 
here, and in fact, it is speculative to assume future limitations will occur. 

241 

Response 

See response to Comment 23. 

Comment 

See 3.3, page 3-5, pp 1. Delete the word "remote". Since Denver is in the 
predominant downwind direction, it is more than a remote possibility that 
atmospheric releases from RFP would agect the Denver metro area. 

242 

Response 

The word "remote" has been deleted from the sentence. 

Comment 

See 3.4, page 3-6, pp 3. Table 3-2 is referred to here as summarizing surface 
water flow rate measurements for 1990. mere are only two flow rates 
presented in this table from a total of ren stations that were monitored monthly 
from April to December of that year. This either indicates that virtuzlly no 
flows occurred or that a more sensitive method should be used for measuring 
flow rates, and this should have been done in 1991. As a result, there is 
basically no data presented for surface water flow rates at these stations. 

243 
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Comment 
Reference 
Number 

Response 

Flow measurements at 881 Hillside stations were conducted as part of 
the site-wide surface water monitoring program. Monitoring was 
performed monthly and was not scheduled around precipitation events. 
This accounts for the absence of flow observed at the OU1 surface water 
stations. In addition, access to many sites was restricted during French 
Drain construction. The site-wide program was redesigned in 1992; and 
existing stations were replaced with alternative locations, none of which 
is specific to OU1. During a site visit to OU1 in April 1993, a wet 
month, flow was visible and audible in the South Interceptor Ditch. 
Data for 1991 have been added to Table 3-2, but in most cases, only a 
no-flow reading was recorded. 

Comment 

See 3.4. I ,  page 3-7, pp I .  The statement that there was no suface water jlow 244 
at the 881 foundation drain discharge (W045) and two other stations fiom 
April to December 1990 contradicts EPA’s general impression that the 
foundation drain jlows almost continuously. Further detail is needed here to 
explain this apparent inconsistency. 

@ 

Response 

The foundation drain flowed continually at an average rate of 3.5 gallons 
per minute, and before French Drain construction, the drain flowed to a 
sump which discharged to the skimming pond. It is possible that at the 
times the sump was monitored for the site-wide program, it was at less 
than capacity and was not flowing, or that access to the sump and the 
drain was not possible. The text has been expanded to explain the 
plumbing arrangement. See Comment 33. 

Comment 

See 3.4.2, page 3-7, pp 2. It is stated here that most monitoring stations for 
jlow measurement are located in areas of standing water. Are these areas 
appropriate for jlow measurement? Flow measurement locations and techniques 

245 

may need to be modijied to meet the needs of the situution. a 
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Comment e Reference 
Number 

Response 

There are no better flow measurement locations. The lack of flow data 
simply reflects the ephemeral nature of the surface water flow. The text 
states that "during periods of no measurable flow, standing pools of 
water occur upstream of piles of large rock riprap while the reaches of 
the ditch downstream from the riprap are almost always dry. Most of 
the monitoring stations are located in standing pools of water." If the 
monitoring stations were not located in standing pools of water, they 
would be situated in dry areas, neither of which would provide flow 
measurements during dry periods. 

~ 

~ 

Comment 

See 3.6.1, page 3-11, pp2, 3, and 4. The generalizations made on this page 
concerning the area distribution and relative abundances of clay, silt, and sand 
in the colluvium are not well supported and are also somewhat illogical and 
meaningless. The cross sections cited do not consistently show the pattern that 
are suggested here, i. e., clay and sand most common between the security fence 
and the South Interceptor Ditch whereas silt common north of the fence. The 
statements that sand and clay are most common in the same area is not logical 
from a depositional standpoint and an attempt to explain this occurrence must 
be made in order to support such a conclusion. 

246 

Response 

The text was changed so that no significance was attributed to the 
distribution of colluvial materials. It should be noted that the distribution 
of colluvial materials does not command the same importance as 
distribution that results from a process such as fluvial deposition in 
which sediment grain size denotes a particular environment of the flow 
regime. The slope debris movements prevalent at 881 Hillside transport 
material as a coherent mass and as individual particles. The occurrence 
of sand and clay in the same area should not be considered unusual. 

Comment 

Sec 3.6.2, page 3-16, pp4. Well #31891 should be added to this list of 
locations where sandrtones subcrop beneath the alluvium. Figure 3-23 should 
also be advised to indicate this occurrence. 

247 
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Comment 
Reference 
Number 

Response 

Well 31891 was added to the list of locations where sandstones subcrop 
beneath the alluvium, and Figure 3-22 (old figure 3-23) has been revised 
accordingly. 

Comment 

See 3.7, page 3-20, pp 2. This paragraph discusses the t e r n  aquifer and HSU, 
concluding that water bearing units at OU I are not aquifers. This conclusion 
is actually based on several factors that can also support applying the term 
aquifer to the unconfined water bearing unit at OU 1. Freeze and Cherry 
(1979) define aquifer as "a saturated permeable geologic unit that can transmit 
significant qUanh@S of water". They also state that definitions of aquifer and 
aquitard are purposely imprecise with respect to hydraulic conductivity, but that 
these values for most aquifers are equal or greater than 5 x IOE-5 cmlsec. 
Using the average of values presented in Figure 3-38 of this report, the 
hydraulic conductivity of the colluvium at OU I is 5.4 x IOE-5 cmlsec, which is 
suflcient to fit the term aquifer. Regarding the quantity of water contained in 
this unit, the report states here that it is insuflcient to sustain even low-volume 
use. Nevertheless, on page 3-34 it is stated that the volume of ground water 
available for yield in the upper unit within OU I is between 815,000 and 
1,630,000 gallo ns... enough to support between 9 and I8 households. 
Therefore, these calculations, which probably underestimate the quantity 
available, actually show that there is suflcient volume for domestic use. As a 
result, it seems more appropriate to refer to the unconfined unit as an aquifer 
and the lower unit as an aquitard. The upper unit consists of colluvium, Rocky 
Flats Alluvium, artipcial 811, subcropping sandstone and weathered bedrock. 

248 

Response 

See response to Comment 24. 
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a Comment 
Reference 
Number 

Comment 

See 3.7. I ,  page 3-23, pp 2. This paragraph refers to Figure 3-28, the water 
table elevation map for January 1992, and states that 'I.. little water exists in the 
upper HSU during thejirst quarter of the year". Although there are a number 
of dry wells in the eastern pom'on of the hillside, this pom'on of the map 
appears to be drawn with the assumption that the unconjined aquifer is dry 
unless proven otherwise. The large central dry area depicted on the map has no 
suppomhg dry well locations and would be more appropriately drawn with a 
band of saturated area extending from upgradient wet wells 37791 and 37591 
down gradient to wet wells 37191 and 38191. In addition, although well 0687 
was destroyed during the French Drain construction, it was never found to be 
dry, as the map indicates, averaging 6-7' of saturated thickness. This well must 
be spotted on the map, depicted with its average January water level of 5901' 
and surrounded with an estimated area of saturation. Therefore the statement 
quoted above and the maps in Figures 3-28 and 3-29 must be revised to more 
accurately depict the situation. 

249 
~ 

- 

Response 

Figure 3-31 (old figure 3-29) now shows a 3-foot section of saturated 
thickness in the vicinity of destroyed well 0687 using a value estimated 
from previous January groundwater level measurements. The stippling 
indicating dry areas and the 0-foot saturation contour have been deleted 
on Figures 3-30 and 3-31 (old figures 3-28 and 3-29) between well 
37591 and wells 37191 and 38191. Although there is no monitor well 
control in this area, borehole logs indicate overburden conditions during 
drilling were damp or slightly moist in many locations. These boreholes 
were drilled in the spring and thus represent wet season conditions. 

Comment 

See 3.7. I ,  page 3-24, pp 3. Measurable water levels were found in well 36691 
six out of the eight times that it was monitored between Dee. I991 and July 
1992. The statement that this well is dry must be corrected. 

250 

Response 

The statement that well 36691 is dry has been changed to read "dry in 
January. 'I 
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Comment 
Reference 
Number 

Comment 

See 3.7. I ,  page 3-25, pp I .  This paragraph refers to cross section F-F', shown 
in Figures 3-16 and 3-36, which incorrectly shows well 38291 as being south of 
well 4387. These wells have almost identical north-south coordinates, but 
38291 is actually 1.5 feet north of 4387 according to the coordinates found on 
the well logs. This little mistake leads to a very misleading cross section, 
creating the false impression of a down dip bedrock high that is damming 
ground water in the unconfined aquifer during low water level conditions. In 
fact, there appears to be a Nw-SE trending bedrock high or ridge that would 
merely channel the direction of ground water flow during low water level 
conditions and not actually prevent a down gradient jlow from occurring. 
Therefore cross section F-F' must be corrected on these two figures either by 
leaving out one of these two wells or reversing their order. In addition, the last 
sentence in this paragraph must be revised since it is not correct to state that 
only during high water level conditions, can ground water in the unconfined 
aquifer jlow south of I 19. I. 

25 1 

Response 

Well 36291 was removed from Figure 3-16, and cross-section F-F' has 
been redrafted eliminating the apparent bedrock high in the vicinity of 
this well and 4387. 

Comment 

See 3.7.2, page 3-26, pp 1. The data in Table 3-10 does not adequately 
substantiate the statement that "permeability is generally lowest in the interval 
just below the upper HSUAower HSU contact". This type of conclusion cannot 
be made based on a few discrete valuesflorn four wells, and besides that, the 
only signipcant direrences in permeabilities are between claystones and 
siltstones. Certainly bedrock claystone has generally lower permeability than 
the colluvium, but that does not provide any basis for stating that the colluvial 
ground water is perched, as is done here. Perched colluvial ground water 
would mean that an unsaturated zone exists below a saturated zone within the 
colluvium, a condition that is not demonstrated here. , Both sentences in this 
paragraph must be revised to agree with actual conditions. 

252 



Comment 
Reference 
Number 

Response 

The term "perched" was deleted from the text. The revised text states 
that back pressure permeabilities of claystone in the LHSU are similar to 
values obtained from UHSU bedrock and clays. For additional 
discussion see the response to Comment 26. 

~ - 

Comment 

See 3.7.2, page 3-28, pp 3. The last sentence refers to the "lower unconfined 
bedrock water table in the vicinity of IHSS 119.1". Is this actually referring to 
the confined bedrock piezometric sugace? If so, it need revision, and i f  not, it 
needs firther exphnution. 

253 

Response 

The text has been rewritten. The final RFI/RI states that groundwater in 
the LHSU exists under both confined and unconfined conditions. 

Comment 

See 3.7.2, page 3-28, pp 4. Well 31891 is screened across a subcropping 
sandstone therefore it should not be termed a bedrock monitoring well since 
subcropping sandstones are actually a p a n  the unconfined aquifer. The fact 
that permeable subcropping bedrock (whether sandstone, siltstone, or weathered 
claystone) is actually in direct hydraulic communication with overlying colluvial 
or alluvial deposits seems to be forgotten in this report. For this reason, well 
31891 must be included in all maps showing unconfined aquifer (upper HSU) 
conditions, i.e. Figures 3-28, 3-29, 3-44, as well as Figure 3-23, which shows 
subcropping sandstones. 

254 

Response 

Figures 3-28, 3-29, 3-23 (new Figure 3-30, 3-31, 3-32, and 3-22) have 
been changed to include well 31891, as these figures pertain to the 
UHSU and this well is screened across a subcropping sandstone. The 
text has been revised in Sections 3.6.2 and 3.7.1 to acknowledge the 
presence of subcropping sandstone at this location. 
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Comment 
Reference 
Number 

Comment 

See 3.7.3, page 3-29, pp 3. The unconfined aquifer is definitely not a 
homogeneous aquifer, and therefore, one would not expect that ground water 
would move in it as it would in such an aquifer. The first sentence in this 
paragraph must be corrected to accurately portray known conditions. 

255 

Response 

The sentence was changed to state the UHSU is not a homogeneous 
aquifer. 

Comment 

See 3.7.3. I ,  page 3-30, pp 1. 
percolation rates. Data must be provided to support this statement. 

The upper HSU is described as having slow 256 

Response 

Percolation rates were interpreted as being slow based on back pressure 
permeability tests of soils (Table 3-4) and slow infiltration rates, as 
documented by the Soil Survey of the Golden Area, Colorado 
(Department of Agriculture Soil Conservation Service, 1980). The text 
has been referenced accordingly. Recent work performed at Rocky Flats 
by EG&G personnel indicate infiltration rates in the colluvium at OU1 
ranging from 2 inches per hour for initial infiltration to 0.5 inches per 
hour for final infiltration (EG&G, 1992, Rocky Flats Plant Drainage and 
Flood Control Master Plan). These rates are less than half that 
calculated for areas covered by Rocky Flats Alluvium, 7.5 to 3.5 inches 
per hour. 

Comment 

See 3.7.3.1, page 3-31, pp 1. Leaking discharge pipes are mentioned here in 
connection with a possible seep located near IHSS 103. Further discussion is 
needed to describe these pipes in regards to what they might be leaking and 
where exactly they are located. 

257 

Final Phase III RFURl Report, 881 Hillside Area 
Rcspmsc to Agency Commcnts 
~g&,g\~l\~0mm~nts\239-260 



Comment e Reference 
Number 

Response 

The leaking discharge pipes are culverts that parallel the west side of the 
road near locations P302780, 36191, and P302890. The culverts ~ 

continue beneath the fork in the road, They discharge surface runoff in 
this area. The text has been modified accordingly. 

Comment 

Sec 3.7.3.2, page 3-31, pp 3. The statement that "only a limited amount of 
ground water in the upper HSU actually reaches Womn Creek" is not correct 
unless the eflect of the French Drain is being considered here. Otherwise, this 
report presents no hard evidence to substantiate such a conclusion. This 
statement must be deleted or modijied by mentioning the eflect of the French 
Drain. 

Response 

The text has been rewritten, and the conclusions drawn are supported. 
See the response to comment 25. 

Comment 

Sec 3.7.3.2, page 3-32, pp 1. Although some limited areas of perched ground 
water may exist under portions of the hillside, the term 'perched" is being 
applied incorrectly in some cases and too broadly at other times, with little 
specijic supporting evidence. Actual examples of this condition must be 
presented in order to substantiate the use of the term. 

Response 

The term "perched" has been deleted from discussion of the UHSU. See 
response to Comment 26 for additional discussion. 

258 

259 
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Comment 
Reference 
Number 

Comment 

See 3.7.3.3, page 3-33, pp I .  Referring to IHSS 119.1, it is stated here that 
"this area appears hydrogeologically isolated and no net flow is expected". 
Wthout properly placed monitoring wells upgradient and downgradient of this 
area, it is incorrect to make such a blanket statement, and therefore it must be 
deleted. 

260 

Response 

The statement implying that the area is hydrogeologically isolated and no 
net flow is expected has been removed. 
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Comment 
Reference 
Number 

Comment 

See 3.7.3.4, page 3-33, pp 2. Using the area of saturation shown in Figure 3- 
28 actually provides a smaller than reasonable area for calculating the volume 
of ground water present. Not only is the map that was used from January, 
when water levels are traditionally at or near the low point for the year, but as 
stated in a previous comment, the map seems to have been drawn with the intent 
to underestimate saturated areas. Therefore, the volume of water calculated, 
cannot represent a reasonable estimate of the actual volume, but instead can 
only represent the lowest volume of a range that can certainly be demonstrated 
to be much higher. Calculations must also be &e using an area of saturation 
and alluvial thickness that accurately portray high water level conditions, in 
order to present a range of calculated volumes. 

261 
~ 

Response 

New Figures 3-30 and 3-31, based on January 1992 data, have been 
redrawn to include areas previously not used in the calculations for 
saturated thickness. Areas previously considered dry were reevaluated 
using borehole data and historical well data. In addition, an estimate of 
saturated thickness was prepared from April 1992 data. 

Comment 

See 3.7.3.4, page 3-33, pp 3. This paragraph calculates a transmissivity value 
for the upper HSU and then concludes that this ground water moves slowly or 
not at all. Such a conclusion is not a logical result of these calculations and it 
also contradicts the statement on the previous page which gives a range ground 
water flow velocity of 37 to 73 feetlyear for colluvial materials at IHSS 119.1. 
Although this ground water movement may be relatively slow, the lust four 
word (or not at all) of this paragraph must be deleted. 

262 

Response 

The statement has been deleted. 
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Reference 
Number 

Comment 

See 3. 7.3.u, page 9, PP Unfortunately very little data is presented that 2 
can substantiate the efectiveness of the french drain, primarily due to the fact 
that the french drain monitoring wells were not drilled until late August 1992. 
In fact, two of the three wells that were installed prior to the french drain 
(31 491 and 4787) actually showed increased water levels a$er the french drain 
began operation in April 1992. Water level data from the wells that were 
installed according to the french drain monitoring plan must be presented in 
conjunction with data from other pertinent wells prior to drawing any 
conclusions regarding the efectiveness of the drain. 

Response 

See response to Comment 34. 

Comment 

See 3.7.4, pages 3-39 and 3-40. Seven bullets with conclusions pertaining to 
the upper HSU are presented here. Almost every conclusion is made without 
adequate supporting data, requiring each one to be rewritten or deleted as 
below. 

a 264 

Bullet #I:  delete use of upper HSU and replace with unconfined aquifer; 
delete last four words "or not at all". 

Bullet #2: The area of ground water saturation probably is not as 
localized as stated here and insuflcient monitoring wells exist to make 
such a statement. 

'r 

Bullet #3: Again, this has not been definitely demonstrated with sucfficient 
subsur#ace data. 

Bullet #4: Discharge from the Building 881 footing drain is only one 
source of ground water in the western portion of OUI. 

Bullet #5: Ground water flow paths may also have existed from eastern 
OUI IHSSs, but definitive data is lacking. 

' 
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Reference 
Number 

Bullet #6: This is an assumption, not verified by any data presented, but 
is probably true. It must be quuli3ed as an assumption. 

Bullet #7: Again, data that supports the efectiveness of thefrench drain 
and extraction well are not presented in this report. Such data is 
necessary to support a conclusion such as this. 

Response 

The term UHSU has been retained as this is a commonly recognized 
term at RFP. The words "or not at all" have been removed from the 
discussion of movement of groundwater. The description of groundwater 
in the UHSU as sparse and stranded within local bedrock depressions has 
been removed. See responses to Comments 30 through 34. 

Comment 

Sec 3.8.1, page 3-41, pp 4. The percentages of the various vegetative habitats 
listed here are assumed to be slightly changed due to habitat damage that 
occurred during construction of the french drain. Such changes in habitat 
percentages must be discussed and at least estimated in the document. 

265 

Response 

Surveys were not conducted after installation of the French Drain. 
Therefore, the changes in the community structure were not quantified. 
The potential impacts of the French Drain on conclusions were 
discussed. 

Comment 

Figure 3-9. This figure is much more useful when the direrent thickness 
intervals are shaded with direrent colors. Also BH 31691 is listed as A?D on 
this map but logs and cross sections show it as having an alluvial thickness of 
29 feet. 

266 
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Number 

Response 

Figure 3-9 has been changed to include the overburden thickness of we 
3 169 1 .  Colored shading representing different thickness intervals is not 
provided because of the increased cost associated with reproducing color 
figures. Rather, the figure has been enlarged to an 11" x 17" to make 
the information more legible. 

Comment 

Figures 3-11 and 3-31. The conjiguration of the bedrock surJace shown in cross 
section A-A', Figures 3-11 and 3-31, should probably be redrawn to more 
accurately agree with the bedrock topography map in Figure 3-24. The cross 
section should show a bedrock high between well 35691 and BH 0687, flanked 
by bedrock lows or channels on either side of it. 

267 

Response 

Figures 3-11 and 3-31 (Cross-section A-A') (new Figure 3-35) have been 
changed to be consistent with Figure 3-24 (bedrock topography) (new 
Figure 3-23). 

Comment 

Figure 3-18. This map is labelled Bedrock Geology at OUl, and therefore it 
should show the approximate contact of the Arapahoe and Laramie Fomuztions, 
and the area where each subcrops below surjicial deposits. The Rocky Flats 
Alluvium is an unconsolidated surjicial deposit, and its extent should not be 
confused with contacts between bedrock fomuztions. 

268 

Response 

Figure 3-18 has been deleted as the bedrock directly underlying OU1 
consists only of the Laramie Formation. 
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Reference 
Number 

Comment 

Figure 3-27. This m p  shows four piezometers located down gradient of IHSS 
119.2 (B303390, B303490, B303.590, B303690), however, none of these are 
shown on the water table elevation or saturated thickness maps. Water levels 
from these piezometers must be incorporated in the appropriate m p s  and data 
tables to fill in data gaps. If this data was never collected or is wuzvailable for 
some other reason, this must be stated for the record. 

269 

Response 

Water levels were never collected from these piezometers. Since there is 
no record in RFEDS, the reason water levels were not collected is 
unknown. 

Comment 

Figure 3-44. As stated in previous comments, much of the area designuted as 
dry in this figure is more likely to actually be saturated. In pam'cular, the 
former locations of wells 0687 and 0287 which were historically never dry, must 
be shown as saturated. Designuting the entire length south of the french drain 
as being dry is not substantiated by water level data. Since well 31491, which 
is about 50' south of the drain, does have a measurable water level in April 
1992, it would make more sense to delete the dry area near this well and 
extending to the western terminus of the french drain. 

270 

Respowe 

See response to Comments 25 and 36. 
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Comment 
Reference 
Number 

4.0 Nature and Extent of Contamination 

General 

Comment 

There is very little attempt to describe or map the extent of contamination other 
than by displaying detection values for contaminants on maps that lack any form 
of contouring, except for Pu and Am in surface soils. This is partly due to data 
gaps in some cases and/or not using all available data, i.e. data from Phuses I 
and II. The result is a report that presents a large amount of data but is 
unsuccessful, in many cases, in completing its purpose of defining the nature 
and extent of contamination. 

Response 

See the response to Comment 3. 

@ Comment 

27 1 

Over and over, it is s,Jted that only detections that are grea-zr than ten times 
background are considered to indicate contamination. There is never any 
reference or explanation given for using this definition of contamination, and in 
fact, this definition is contrary to threshold decfinitions discussed in the 
Background Reports. This ten times rule is arbitrary, and the same rationale as 
presented in approved Background workplans and reports must be presented for 
the purpose of discerning background constituents from contaminants. 

272 

Response 

The procedure for comparing measured values with background 
concentrations has been modified for the revised report and is discussed 
in detail in the response to Comment 44. 
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Comment 
Reference 
Number 

Comment 

It seems that a signijkantly large number of the discrete samples taken from 
boreholes for VOC analysis were not obtained. m e  most common rewon cited 
on well logs was '%ore retained in VOA sleeve". If there was an equipment or 
method problem, it should have been corrected at the time. As a result, 
characterization of the nature and extent of VOC contamination in subsurface 
soils is not nearly as complete as it should have been. 

273 

Response 

Every attempt was made to obtain samples from the intervals specified in 
the Work Plan. This included moving the boring assembly slightly to 
attempt a second retrieval from the same zone. Sampling difficulties are 
encountered in any sampling program. The VOC data collected for 
OU1, although not in strict accordance with the Work Plan due to these 
difficulties, nevertheless, is adequate for characterizing VOCs in 
subsurface soils at the locations drilled. 

Specific Comments 

Comment 

See 4.0, page 4-1, pp 2. It is stated here that site conditions were evaluated 
based on Phase 111 data available as of August 3, 1992. In some cases, for 
SVOCs in pam'cular, sample analysis was not conducted in Phase 111 because it 
was determined that suflcient data already existed from the previous 
investigations. However, the Phase 111 data was needed to $11 in data gaps 
from Phases I and 11, and therefore, if only data from Phase 111 were used in 
evaluating site conditions, the evaluation would be incomplete. This report must 
be based upon all previously collected data that has been found to be valid in 
addition to the data that was derived during Phase III. In addition, invalidated 
data may still have value in the $nul analyses, depending upon the reason it was 
found invalid. 

274 
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Comment 
Reference 
Number 

Response 

The data set used in the prepamtion of the Final RFI/RI Report includes 
the following: 

a For the risk assessment portion of the Final RFI/RI Report, the 
data set includes all analytical data, validated or not (excepted 
rejected data), between January 1990 and the second quarter of 
1992. This data set was agreed to by CDH and EPA during the 
meeting held on 4 March 1993. 

a For the remaining sections of the Final RFI/RI Report, the data 
set includes all analytical data, validated or not, between 1986 
and second quarter 1992. The Phase I and II data are used to 
verify results of the Phase III investigation. 

This is discussed in Section 2.1 of the Final RFI/RI Report. 

0 Comment 

Sec 4.0, page 4-3, pp  2. The statement is made here that "...su@ace 275 
soils,. . . ground water,. . . these media are not associated with historical waste 
disposal". This statement is obviously false since su@ace soils were in m y  
cases, thejirst media upon which contaminants were released and it is well 
documented that ground water under IHSS 119.1 is contaminated. Therefore, 
the statement these media are not associated with hazardous waste disposal must 
be corrected. 

Response 

The sentence cited by the commentor was intended to convey that neither 
soil, sediment nor water constitutes the actual waste disposed of at OU1. 
With the exception of polynuclear aromatic hydrocarbons, the 
contaminants identified during the RI investigations are associated with 
wastes disposed of at OU1. However, none of the environmental 
samples collected contain pure waste (for additional discussion see 
response to Comment 280). This issue is clarified in the revised Report. 
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Comment 
Reference 
Number 

Comment 

See 4.0, page 4-4, p p  1. It is stated here that when results exceed background 
by an order of magnitude, it is a likely indication of contamination. while this 
is true, it begs the question of how much less-than an order of magnitude might 
indicate contamination. These threshold definitions must be consistent with 
already approved Background Worhplan and Report definitions. A discussion of 
what levels above background constitute contamination, supported by scientiJc 
rationale, is needed here to provide a basis for conclusions that are reached 
later in this section. 

276 
~ 

Response 

The procedure for comparing measured values with background 
concentrations has been modified for the Final RFI/RI Report and is 
discussed in detail in the response to Comment 44. 

Comment 

See 4.2, page 4-8, pp 3. The rationale is stated here for presenting data on 
maps according to depth intervals. Since VOCs were sampled at specipc depths 
and not composited over intervals, the maps showing VOC data must be labelled 
with the exact depth for each listed value or nondetection instead of showing a 
depth interval. This can be accomplished very easily and will greatly improve 
the quality of these maps. 

277 

Response 

All maps with VOC results in the Final RFI/RI Report show the exact 
depths of the samples. As a result, Figure 4-2 from the Draft Report has 
been eliminated. 
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Comment 
Reference 
Number 

Comment 

See 4.2.1, page 4-10, p p  3. The statement that two boreholes were drilled 
within IHSS 102 is incorrect and must be revised. BH 37391 was drilled at the 
southeast comer of the IHSS outline and BH 36491 was drilled approximately 
35’ west of this IHSS location. Therefore the subsu@ace soils and bedrock 
directly under this location were not investigated. Had these boreholes been 
drilled within the IHSS as planned, sample analysis might have determined 
whether or not this location was actually where the suspected oil sludge disposal 
occurred. As stated in an earlier comment, according to the Historical Release 
Report (HRR), the location of IHSS 102 is suspected to be approximately 300’ 
north of this location. Since the investigation that was conducted did not result 
in a dejinitive determination regarding the location of IHSS 102, it is necessary 
that additional sampling be conducted in the location identijied in the HRR. 
Further sampling at the location already investigated wouM have inconclusive 
results since this area was completely excavated and then backjilled during 
construction of the french drain. 

278 

Response 

The Final RFI/RI Report states that two boreholes were drilled in and 
around IHSS 102. The text goes on to provide a description of the 
borehole locations with respect to the M S S  boundaries. See the 
response to Comment 20 for a discussion on the location of this IHSS. 
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Comment 
Reference 
Number 

Comment 

See 4.2.2, page 4-13, p p  3. It is not correct to state that there is no consistent 
areal or vem'cal distribution trend for toluene at IHSS 103. In fact, an areal- 
trend exists at each interval with the highest levels- present in BH 36791 
followed by BH 36891 and BH 36991. A vem'cal trend is exhibited by peak 
readings occurring in the 2-6' interval and decreasing with depth. The 
statement must be corrected and the trends discussed in this section. 

279 

Response 

Section 4.2 of the Final RFI/RI Report contains a comprehensive 
discussion of the distribution of toluene throughout OU1. Toluene is 
ubiquitous in OU1 soils, and in most IHSSs, including IHSS 103. No 
trends in the toluene concentration distribution are evident. 

Comment 

See 4.2.4, page 4-18, pp 3. The detections of chlorinated solvents attributed to 
38291 for the 14' to 18' interval are false, since this piezometer was not 
sampled below 9.8'. The results cited here and shown on Figure 4-29 for this 
interval are valid for 381 91, from which they were somehow mistakenly repeated 
on the figure for 38291 as well. In addition, the solvents detected in 38191 are 
actually from a sample taken one foot below the top of bedrock. A close look 
finds that the only other locations with significant detections of chlorinuted 
solvents (35291 and 38291) are also from bedrock samples. In summary, the 
Phase 111 sampling failed to detect VOCs in any subsu@ace soils at this IHSS, 
which has the most severe ground water contamination in Owl. Rather than 
conclude that all VOCs have migrated into the bedrockfrom deposits above, this 
fact indicates that sampling conducted at this IHSS, and probably others, does 
not completely characterize the nature and extent of contamination. The 
mistakes noted above must be corrected in the text and the figure. 

280 
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Comment 
Reference 
Number 

Response 

The errors cited by the reviewer are corrected in the Final RFI/RI 
Report. The revised text does not imply that all remaining VOCs have 
migrated into the bedrock. Rather, the revised report describes the 
possibility of vadose and saturated zone VOC contamination associated 
with residual free phase hydrocarbons. It is important to note that this 
conclusion is inferred from groundwater chemistry and historical 
information regarding the waste storage practices, namely the storage of 
solvent containing drums on the ground surface. The lack of high VOC 
concentrations in soil samples collected at this and other MSSs is not 
entirely unexpected. Given that the contaminants were likely released by 
slow leaks from corroded drums, the area of surface (and subsurface 
soils) that may be saturated with solvents would be very small, perhaps 
less than the diameter of a drum. Given the size of the drum storage 
area (50 x 100 feet at MSS 119.1) the likelihood of any borehole 
penetrating an actual release point is also small. The inferred existence 
of localized areas of residual free phase hydrocarbons within areas as 
small as 50 x 100 feet is sufficient to proceed with development and 
evaluation of remedial alternatives in the FS. 

Comment 

Sec 4.2.4, page 4-19. The log of 38191 noted that metal shavings were found at 
a depth of 10' to l l ' ,  and stated that they were probably from the drill. 
Although this is a likely explanation, under the circumstances it seems prudent to 
analyze this porn'on of the core for metals and radionuclides. Such an analysis 
is necessary to remove any doubt concerning the source ana' composition of 
these metal shavings. 

281 

Response 

Based on historical information, IHSS 119.1 was never used as a burial 
site, and the RI investigations discovered no evidence of buried 
materials. In addition, there are only a few types of metals that could 
survive in a recognizable form if initially deposited as shavings over 20 
years ago. Therefore, the explanation given by the 'field geologist 
attributing the shavings to the drilling equipment is considered adequate. 
Because this occurrence has little bearing on the nature and extent of 
contamination, the reference to metal shavings has been deleted. 
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Comment 
Reference 
Number 

Comment 

See 4.2.7, page 4-26, pp 2. None of the four boreholes that were planned for 
the vicinity of IHSSs 105.1 and 105.2 were drilled at the locations speci9ed in 
the work plan due to rig access problems. Although three of the boreholes were 
drilled, their locations may not adequately characterize subsur$ace soils near 
these IHSSs. Either further sampling needs to be conducted closer to these 
IHSSs or rationale must be presented in this report that can support the 
adequacy of this portion of the investigation. 

282 

Response 

The boreholes that were drilled as part of the Phase III field program are 
not close enough to the former diesel storage tanks to adequately 
chmcterize the conditions immediately around the tanks. This was due 
to access problems; one site is covered by a loading dock, and the other 
site is located between two buildings. Downgradient groundwater quality 
data and visual observations do not provide evidence of a continuing 
release of fuel oil. The nature of the M S S  (potentially leaking fuel oil 
tanks) does not warrant further investigation or action in this "CERCLA 
arena. 'I 

Comment 

See 4.3.1, pages 4-32 and 4-33. The last two sentences in this subsection are 
confusing and present circular logic. Both sentences must be revised and/or 
expanded upon so as to clQnfL the intended message. 

283 

Response 

This section has been deleted. Discussion of background sampling 
programs and results are now included in Appendix D of the Final 
RFI/RI Report. See response to Comment 60. 
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Comment 
Reference 
Number 

Comment 

See 4.3.2, page 4-34, pp I .  The suggestion that the 903 pad is the source of 
the plutonium and americium in suvace soils may be correct. However, in 
order to firther support this theory, the concentration isopleths need to be 
extended to cover the area of the 903 pad as well as the OUI area, and the 
radioactive hot spot recently delineated in IHSS 119.1 soils must be explained. 

284 

Response 

The maps illustrating the aerial extent of Pu and Am (including 
isoconcentration contours) have been expanded to include the 903 Pad 
and areas to the east and north of the 903 Pad. The resulting 
isoconcentration contour maps clearly identify the 903 Pad as the source 
for the widespread Pu and Am at OU1. The "hot spot" data also 
indicate significantly elevated activities of Pu, Am, and U in near surface 
soils at several locations at OU1. These "hot spots" appear to be a result 
of leaking drums of radionuclide contaminated wastes that were stored at 
IHSS 119.1 and 119.2. These data support this conclusion as uranium 
was the radionuclide present at high concentrations. The "hot spot" data 
have been incorporated into the revised text and figures. 

Comment 

See 4.5, page 4-36, pp 3. Rather than discuss all the mistakes in this 
paragraph, here are the facts. Stations SED037, SED038, and SED039 were 
sampled in November 1991 and only the data from these three stations are 
presented in Appendix C4. The next page also has mistakes on the same 
subject. 

285 

Response 

The text (new Section 4.6) has been largely rewritten and errors have 
been corrected. Data from eight sediment stations are discussed; 
SED014, SED028, SED037, SED038, SED039, SED040, SED041, and 
SED042. 
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Comment 
Reference 
Number 

Comment 

Sec 4.5. I ,  page 4-39, pp 3. It is noted here that diTerent grab samples are 
taken to analyze total and dissolved plutonium, and that this is probably why 
results often show dissolved concentrations as being greater than total 
concentrations. Either this practice must be discontinued or a valid reason to 
collect separate grab samples for this purpose must be presented. 

286 
~ 

Response 

We agree that samples collected for total and dissolved analytes must be 
collected concurrently. Nevertheless, the sampling that was performed 
was done in accordance with approved SOPS. For additional discussion 
of the causes for the discrepancy between total and dissolved see 
response to Comment 601. 

Comment 

Sec 4.5.3, page 4-42, pp 3. Phenanthrene is incorrectly listed here as one of 
the SVOCs detected in sediments. Fluoranthene was detected and must replace 
phenanthrene in this sentence. 

287 

Response 

The text in the cited paragraph has been corrected. 

Comment 

Sec 4.6, page 4-42, pp 4. The ground water monitoring wells that were 
installed are consistent with the work plan locations, however, there are eleven 
locations at which monitoring wells were not installed as specijied in the work 
plan. This must be clarijied here so that the reader is not given the impression 
that all monitoring wells called for in the work plan were actually installed. 

288 

Response 

The text in Section 2 and A-1 is clear in stating that 11 of the monitoring 
wells proposed in the Work Plan were not installed. The subject is not 
discussed in Section 4. See the response to Comment 375 for additional 
discussion. 
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Comment 
Reference 
Number 

Comment 

Sec 4.6.2, page 4-46, pp 2. Simply writing of concentrations that are less than 
an order of magnitude as not indicating contamination is not appropriate. The 
threshold must be consistent with the Background Workplan and Reports. A 
map must also be presented showing radionuclide concentrations in ground 
water. 

289 

Response 

A comprehensive discussion on the procedure for identification of site 
contaminants is presented in the response to Comment 44. 
Radionuclides have been determined not to be contaminants of 
groundwater at OU1. A map illustrating the occurrence of uranium in 
groundwater has been included in Appendix D of the Final RFI/lU 
Report to demonstrate that the spatial distribution of uranium 
concentrations is not indicative of contamination. Uranium is the only 
radionuclide identified as a contaminant in groundwater. 

Comment 

Sec 4.6.2, page 4-46, pp 3. Several discrepancies were found between the text 
regarding metals in ground water, corresponding tables 4-26 and 4-27, and 
figures 4-95 and 4-97. These must all be in agreement with each other and 
consistent with data reported in Appendix C. 

290 

Response 

The cited sections have been reviewed for consistency and corrected as 
appropriate. 

Comment 

Sec 4.6.3, page 4-48, pp 1. If radionuclide data for the first quarter of 1992 is 
available as stated, the results need to be presented and discussed here. 

29 1 
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Comment 
Reference 

. Number 

Response 

Radionuclides have been determined not to be contaminants of 
groundwater at OU1. This is discussed in detail in Appendix D and 
includes supporting data through second quarler 1992. ~ 

Comment 

See 4.8.1.2, page 4-56, pp 5. This paragraph discusses metals in suvace soils 
and belongs in the previous subsection, 4.8.1.1. 

292 

Response 

See response to Comment 66. 

Comment 

See 4.8.1.3, page 4-62, pp 5. Radium-226 is stated here as being the only 
radionuclide detected in ground water that exceeds background. This must be 
verijied' since it was stated on page 4-46 that there were eight other 
radionuclides that exceeded background levels. 

293 

Response 

The text is contradictory as noted by the commentor. The method for 
determining site contaminants has been modified and is discussed in the 
response to Comment 44. The text has been revised to eliminate the 
contradiction. 

Comment 

See 4.8.2.1, page 4-65, pp 3. It must be stated here that the extent of VOC 
contamination both up and down gradient from 119.1 remah very undefined, 
due to the lack of monitoring wells and/or sampling. Well 0687, which was 
destroyed during the french drain construction, was downgradient from 1 19. I 
and consistently showed detections of TCE. 

294 
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Comment 
Reference 

. Number 

Response 

Based on a detailed review of bedrock topography and water table 
contour maps of IHSS 119.1 and vicinity, it appears that shallow 
groundwater flow is strongly influenced by the bedrock surface 
topography. The historical drum storage area within IHSS 119.1 (the 
southwest comer of the MSS) was sited over the upper reach of a 
bedrock channel. The channel appears to have funneled contamination 
toward the axis of the channel that is oriented north/south. The channel 
is visible on aerial photographs as a small drainage originating in the 
west-central portion of IHSS 119.1 and terminating near Woman Creek. 
Groundwater monitoring wells are sited on or near the axis of this 
drainage and include 0487, 4787, and 5587. VOCs have been detected 
in all these wells, and regularly occur in well 0487. Therefore, the 
extent of contamination downgradient of IHSS 119.1 is clearly well 
defined. 

The commentors reference to TCE contamination in pre-existing well 
0687 is acknowledged. A review of a bedrock surface topography map 
suggests that this contaminant plume is distinct from the one described 
above. This well is also situated in a bedrock channel originating in the 
extreme eastern comer of the IHSS and terminating near Woman Creek. 
Well 30991 is also installed in this channel near Woman Creek. The 
only VOC detection in this well was 0.11 pgll of PCE in May 1992. 
Therefore, one can conclude that the TCE plume has advanced beyond 
well 0687 and the leading edge is near well 30991. 

In conclusion, it can be said that the existing information permits the 
definition of the approximate limits of VOC contamination in 
groundwater near IHSS 119.1. Existing information also allows for the 
delineation of the approximate location of source areas in the western 
portion of the IHSS. It is also true that the source area responsible for 
the TCE in pre-existing well 0687 is not localized. However, given that 
groundwater flow appears to be controlled by bedrock topography, it is 
reasonable to conclude that the source for the TCE is associated with 
drums or other refuse seen on historical aerial photographs in the eastern 
portion of the IHSS at the upper reach of the eastern drainage channel. 
The revised Report describes the limitations of the existing data but does 
not describe the extent of contamination as “very undefined. I’ 
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Comment 
Reference 
Number a 

Comment 

See 4.8.2.1, page 4-66, pp 2. Suggesting that chlorinated solvents in bedrock 
well 6286 have migrated from OU2 instead of 119.2, which is closer and 
directly upgradient, is not well supported. This conclusion is based in part by a 
lack of subsurface data between 6286 and 119.2, which could be used to make 
such a determination, if it were available. This discussion must either be better 
supported with data or deleted. 

295 

~ 

Response 

See response to Comment 70. 

Comment 

See 4.8.2.2, page 4-66, pp 5. Another possible source for the SVOCs detected 
in su@ace soils could have been from past on-site incineration. Since no source 
has been positively idenhped for these contaminants, this possible source must 
also be discussed. 

296 

Response 

See the response to Comment 68. 

Comment 

Figures 4-21 through 4-26 and 4-40 through 4-48. Due to the fact that IHSSs 
104 and 130 are immediately adjacent to each other, it seems that it would be 
logical to combine the figures showing aruzlytical results in subsurface soils for 
both IHSSs. In this way, data from nearby boreholes can be more easily related 
to each other, giving a better understanding of the extent of contamination. 

297 

Response 

The soil chemistry for MSSs 104 and 130 is shown on the same figure 
in the Final RFI/RI Report. 
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Comment 
Reference 
Number 

Comment 

Figure 4-29. Wells 38291, 32791, and 34391 were not sampled in this interval 
and must be designated NS instead of h?D or the values that are incorrectly 
assigned to them. All other boreholes, wells andpiezometers must be checked 
to determine whether values or symbols are correct. 

298 

Response 

All boreholes, wells, and piezometers have been checked for accuracy. 
See the response to Comment 45 for additional discussion on 
designations. 

Comment 

Figure 4-93. This map is missing at least 4 monitoring wells, possibly more, 
and needs to be corrected. 

299 

Response 

All maps have been corrected in the Final RFI/RI Report. 

Comment 

Table 4-1. This table contains total and dissolved concentrations for su@ace 
water and ground water. For a number of analytes, the dissolved 
concentrations exceed total concentrations, calling into question the validity of 
the data. For surface water, analytes showing such problems are: antimony, 
cesium, cobalt, molybdenum, nickel, strontium, americium, plutonium 239/240, 
tritium, and uranium 235. For alluvial ground water the following analytes 
show greater dissolved concentrations than total concentrations: cesium, 
magnesium, sodium, strontium, thallium, tin, and americium. In bedrock 
ground water cesium, radium 226, and uranium 233,234 have the same 
problem. This data must be checked and if the listed concentrations are not 
typos, an explanation must be presented for each occurrence of this type. In 
addition, the background concentrations for mercury in suvace water seem to be 

300 

at a significant level and should also be checked. a 
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Reference 
Number 

Response 

A comparison of the values presented in Table 4-1 of the Draft Report 
with the values presented in the Background Geochemical ~ 

Chamcterization Report, September 1992, revealed several transcription 
errors. As a result, the values on Table 4-5 of the Final RFWRI Report 
have been changed. Data and statistical results presented in the 
Background Geochemical Characterization Report have been thoroughly 
reviewed to eliminate data management errors. 

~ 

The background values for mercury in surface water shown in Table 4-1 
are incorrect. The correct values are 1.4 and 0.4 pglt for total and 
filtered mercury, respectively. However, there remain cases where the 
dissolved values exceed the total values even after verification. This 
phenomenon is mentioned in Section 4.1 of the Final RFI/RI Report. 

Comment 

Tables 4-26 and 4-27. These tables lump together detectionsfrom alluvial and 
.bedrock ground water. Separate tables are needed to distinguish between 
detections found in alluvial ground water versus bedrock ground water. 

301 

Response 

UHSU and LHSU groundwater chemistry are posted on separate maps 
illustrating the extent of contamination Upper HSU data are presented 
on Figures 4-24 through 4-27. LHSU groundwater data are shown on 
Figure 4-28. 

Comment 

Table 4-33. This table does not agree with tables 4-26 and 4-27 regarding 
concentrations of metals in OU1, for example Se, Pb, and Ba. All the data 
presented in these tables must be checked and corrected where necessary. 

302 
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Reference 
Number 

Response 

The revised text describes selenium and vanadium as the only metal 
contaminants at OU1. Contamination ranges are presented in Table 4-33 
and 4-34 and OU1 water quality chemical-specific benchmarks appear as 
Tables 4-37 through 4-40. Values presented for OU1 media are 
consistent between the tables in the Final RFI/RI Report. 

Section 5.0 Contaminant Fate and Transport 

Comment 

Sec 5.1.1.2, page 5-5, pp 1. It is not completely clear whether the report is 
inferring that free phase solvents existed only in the past or also at the present 
time. This statement must be clari3ed. 

303 

Response a 
The presence of free-phase chlorinated hydrocarbons, 
work plan methodologies, has not been observed either 
or unsaturated zones. However, the concentrations 

using approved 
in the saturated 
of chlorinated 

hydrocarbons detected in groundwater within IHSS 119.1 are indicative 
of mobile and/or immobile (residual) free-phase hydrocarbons. For 
example, groundwater samples collected from well 0974 during the 
period 1986 through 1992 contained a maximum TCE concentration of 
72.0 mg/t. This represents 6.5% of the TCE solubility limit (USEPA, 
1986). Based on an EPA Fact Sheet (1991), concentrations representing 
more than 1% of the contaminant solubility limit is indicative of free- 
phase contamination. This coupled with the fact that the releases 
occurred at the land surface, supports the theory that a wetting front of 
free-phase chlorinated hydrocarbons passed through the vadose zone and 
entered the saturated zone, possibly coming to rest in topographic lows 
at the claystone/colluvium contact. The Final RFI/RI Report states that 
mobile and/or immobile free-phase chlorinated solvents may be present 
in both the vadose and saturated zones in the vicinity of IHSS 119.1 at 
the present time. 
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Comment 

Comment - -~ 

0 Reference 
Number 

Sec 5. I .  I .  2, page 5-5, pp 2 and 3. Due to shortcomings in sections 3 and 4 of 
this report, dispersion of contaminants by ground water cannot be written oflas 
insignijicant. Presentation of additional data from the french drain monitoring 
wells and other pertinent wells in the area of 119.1 is necessary to support this 
statement. And although the collection well was designed to capture 
contaminated ground water, no data has been presented that substantiates this. 
Therefore, these statements must either be revised, better supported, or deleted 

from the report. 

304 

Response 

The paragraph cited by the commentor is incorrect. The Draft text states 
that dispersion is not a significant pathway due to a lack of a completed 
hydrologic pathway. First, dispersion, in and of itself, does not 
constitute a pathway for human exposure. Dispersion is an effect that 
influences the rate of contaminant migration in three dimensions. 
Generally, dispersion effects are small when compared with advective 
transport. Although advective transport is the primary transport 
mechanism for groundwater contaminants at OU1, the low groundwater 
velocities and the presence of organic carbon in the water-bearing unit 
significantly retard the migration of contaminants. Secondly, the revised 
text describes the hydrology of the UHSU such that saturated 
unconsolidated materials (and possibly weathered claystone) extend from 
the suspected release point at IHSS 119.1 to Woman Creek. These 
saturated ribbons of material are confined to northhouth oriented linear 
depressions (channels) at the claystone contact. The historical maximum 
extent of groundwater contamination (1986-1992) as depicted on maps in 
the Revised Report has.advanced beyond the location of the French 
Drain, but has not reached the Woman Creek Valley Fill Alluvium. 

Comment 

Sec 5.2.1.2, page 5-26, pp 3. The units for aqueous solubility should be mg/l, 
as shown in table 5-9, not ug/l as listed here for specific compounds. 

305 

Response 

The correct units (mgll) will be presented in the Final RFI/lU Report. 
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Reference 
Number 

Comment 

See 5.2.2.1, page 5-30, pp 2. This paragraph uses the wrong value for 
maximum concentration of chlorinuted solvents in subsurfiace soils at 119.1. 
The correct value is 18 ug/l for carbon tetrachloride. In addition, are vadose 
zone soils applicable here? 

306 

Response 

The commentor raises two questions. The first issue is the use of PCE 
as being the highest recorded concentration of a chlorinated solvent. 
Actually, the maximum concentration was TCE at 140 pg/kg from the 
same boring. Both the PCE and TCE values are from samples collected 
below the water table, and are therefore inappropriate for discussion of 
vadose zone soils. The carbon tetrachloride value is associated with a 
vadose zone sample. The second issue is the applicability to vadose zone 
soils. The Feenstra procedure is applicable to vadose zone or saturated 
soils. Discussion of saturated zone soils would be more appropriate to 
IHSS 119.1, as the highest concentrations of contaminants in soil occur 
in the saturated zone. The text has been revised accordingly. 

Comment 

See 5.2.2.1, page 5-31, pp 1. Actually, according to Phase 111 data, the only 
signijicant detections of chlorinated solvents in boreholes at 119. I occurred in 
bedrock. The implications of this fact must be discussed in this portion of the 
report. 

307 

Response 

The Final RFI/RI Report presents the distribution of all site contaminants which 
includes the detections of chlorinated solvents in the bedrock at M S S  119.1. 
The implications of this distribution is discussed in the response to Comments 
90, 92, and 280. 
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Comment 
Reference 
Number 

Comment 

See 5.2.3, page 5-48, pp 5. 73is paragraph exaggerates the isolation of ground 
water in the eastern pom'on of OUI. As shown in the bedrock topography map, 
ground water is found in channels incised into the top of bedrock which are 
probably only isolated during periods of low water levels. As a result, greater 
consideration must be given to lateral flows of ground water in the eastern areas 

308 

of OUI. 

Response 

The reviewer is correct in concluding that shallow groundwater 
occurrence and flow is controlled to a large extent by the active channels 
incised in bedrock and overlaid by colluvium. In the revised report, 
groundwater is shown to be more widespread than was portrayed in the 
Draft Report, particularly in the eastem portion of OU1 based on 
examination of additional historical data. For an additional discussion, 
see the responses to Comments 25, 30, and 36. 

Comment 

See 5.3.1.2, page 5-55, pp 2. Calculations and assumptions presented here 
conclude that there is no ground water flow beyond a 10 to 20 foot range from 
119.1. There is evidence to the contrary in the fact that m a y  of the same 
contaminants are present in ground water from well 0487, located 
approximately lo0 ' downgradient. Unfortunately, this is the only downgradient 
well that has been sampled, making it diflcult to determine the actual extent of 
contaminant migration in ground water. The conclusions presented here must 
be modijied based on all information available, including Phase I and 11 data. 

309 
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Reference 
Number 

Response 

The revised text describes the contaminant transport in groundwater as 
dependent on hydraulic conductivity, hydraulic gradient, and retardation 
factors. Contaminant transport via groundwater originating at IHSS 
119.1 is assumed to have been occurring continuously from the date of 
release. In addition, it is assumed that, until the installation of the 
French Drain, those contaminants had migrated in an uninterrupted 
ribbon of saturated unconsolidated material extending from MSS 119.1 
to the Woman Creek Valley Fill. The revised text does not rely on a 
discontinuous hydrogeologic pathway to limit contaminant transport. See 
the responses to Comments 304 and 308 for additional discussion. 

Comment 

Sec 5.3.1.2, page 5-55, pp 3. To support the statement that VOC 3 10 
concentrations tend to increase during low water table conditions, the data must 
be presented in a table. This situation did not seem to occur in wells 0974 and 
1074 during 1991. 0 
Response 

For well 1074 and 0974, the minimum concentrations of TCE, PCE, and 
carbon tetrachloride occurred during January 1991 and 1992. Typically, 
January is a low water month. Concentrations of these compounds 
generally increase after January, reaching a maximum in late spring or 
early summer. This may be the result of increasing water levels 
saturating and mobilizing residual free-phase hydrocarbons held in the 
seasonally saturated colluvium by capillary forces. The text has been 
modified accordingly. 

Comment 

Sec 5.3.2, page 5-59, pp 3. Even though the french drain exists, ground water 
flow and transport should be modelled, ifpossible. Such modelling would be 
valuable in evaluating the need for additional collection wells and also to 
evaluate the need for continued operation of the french drain. 
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Reference 
Number 

Response 

During an 11 March 1993 meeting between the Division and EG&G, it 
was mutually agreed that computerized groundwater contaminant 
transport modeling would not be conducted. The Revised Report 
includes a discussion on the relationship between hydraulic conductivity, 
hydraulic gradient, contaminant properties and the properties of the 
water bearing materials with respect to the rate of contaminant transport. 
The Final RFI/FU Report also compares the measured extent of 
contamination and predicted extent of contamination based on the above- 
described parameters and the estimated contaminant release date. The 
effectiveness of the French Drain in capturing UHSU groundwater flow 
is also discussed separately and evaluated using more recent water level 
data. 

Comment 

Sec 5.3.2.3, pages 5-62 to 63. The conjiuion regarding sediment stations that 
were sampled is evident here. Ifdata fiom SED037, SED038, SED039 was not 
used, what was? 

Response 

In the Final R F I N  Report, the results of the surface water transport 
modeling are compared with the results of sediment sampling and 
analyses from the following stations; SED014, SED028, SED037, 
SED038, SED039, SED040, SED041, and SED042. Although there 
were problems collecting samples from these stations during some 
sampling rounds, data are available from November 1991 and winter and 
spring 1992. 

Section 6.0 Baseline Risk Assessment 

Comment 

Sec 6.2.3, page 6-6, pp I .  The "minimal uptake of lead" stated here must be 
quantijied. 
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Comment 
Reference 
Number 

Response 

This statement no longer exists in the text. 

Comment 

Sec 6.2.3, page 6-6, pp  3. 
rewritten to make sense to the reader. 

The fourth sentence in this paragraph must be 314 

Response 

The text has been clarified. 

Comment 

Sec 6.2.3, page 6-7, pp 3. The South Interceptor Ditch was constructed as a 
suvace water collection system, not a wastewater collection system. 

315 @ 
Response 

The SID was constructed as a surface water collection system and not as 
a wastewater collection system as stated in the Draft Report. 

Section 7.0 Summary and Conclusions 

Comment 

The seventeen site specijk objectives outlined in the work plan and listed 
here have only been partially filjilled. Besides the previous comments and the 
comments listed below, see PRC’s comments that summarize the major 
de$ciencies in each of the listed objectives. 

Sec 7.1.2, page 7-4, pp 3. As mentioned in an earlier comment, the core 
containing metal shavings jhom drilling piezometer 38191 was not analyzed for 
metals or radionuclides. This must be done, ifpossible. 

316 

0 Response 
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Reference 
Number 

See the response to Comment 281. 

Comment 

See 7.1.3, page 7-7, pp 3. Characterizing radionuclides in sediments was not 
achieved and is not even discussed in the paragraph allotted to it. As is 
mentioned on page 7-13, this is due to a h t a  gap, since virtually no 
radionuclide analysis was conducted on sediment samples. 

317 

Response 

Radionuclide data for sediment stations SED037, SED038, and SED039 
currently are available for November 1991. In addition, radionuclide 
data currently are available for sediment stations SED040, SED041, and 
SED042 for the first quarter of 1992. These data have been incorporated 
into the Final RFI/RI Report. 

Appendix A-1 

Comment 

Appendix A-1, page AI-19, pp 4. It is stated here that radiological screening 
samples were analyzed at a lab (presumably onsite) prior to the shipment of 
corresponding samples to oflsite labs. How long did this screening process take 
and did it result in contributing to the delays in sample analysis that 
necessitated an extension to this report? Was anything of significance detected 
by the rad screening? A discussion of these subjects must be added to the 
document. 

318 

Response 

The radiological screening of samples that occurred had a 24-hour 
turnaround time and thus, did not contribute to delays in sample analysis. 
As the screening was performed to determine which laboratory the 
samples would be sent to for radionuclide analyses, discussion of the 
screening results is inappropriate and redundant. 
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Comment 
Reference 
Number 

Comment 

Appendix A-1, Table AI-2. This table is confusing and does not agree with the 
text in regards to the actual numbers of monitoring wells installed (26 total) and 
the number of piezometers required by the work plan (6 total). The table lists 
the number of holes drilled by category, regardless of whether such holes were 
completed CIS monitoring wells, and gives the false impression that more 
monitoring wells were installed than were called for in the work plan. In fact, 
the net deviation from the work plan for all monitoring wells is -11 and for 
piezometers -1. This table must be corrected to show these results. 

319 

Response 

The number of wells that had been abandoned was noted in subscript in 
the draft report. However, this table and the text have been revised in 
the Final RFI/RI Report to make the discussion less confusing. 

Volume XIII Environmental Evaluation (Appendix E) 

A. DOE unilaterally decided to conduct the environmental evaluation (EE) 
for OU 1 using methods and procedures inconsistent with the approved j h l  
Phase 111 Rl?I/RI Environmental Evaluation Work Plan for OU 1 (EE Work 
Plan). The resulting EE presents unsubstantiated conclusions and the 
methodology used appears SCit?nh>CallY @wed. The following specific 
comments illustrate these problems: 

Comment 

1. Approach. 

Page E-1: In the second paragraph, DOE states that the EE is not 
intended to prove cause and eflect. This conflicts with the EE Work 
Plan. Page 6-2 of that document states that "the planned approach is 
also based, to the greatest extent possible, on providing objective 
estimutes of ecological damage and establishing a j h n ,  causal 
relationship between contamination and ecological eflects ". 

320 
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Reference 
Number 

Response 

DOE states that the OU1 EE is not intended to provide proof of cause 
and effect because this would require at least data on the OU1 areas 
from times prior to RFP activities and/or experimental manipulation of 
conditions at the site. There are no pre-RFP data available, and 
experimental manipulation is beyond the scope of the EE. This position 
is supported in EPA guidance available when the OU1 report was 
designed. This guidance P A ,  1989) specifically states that the EE is 
not intended to provide absolute proof of cause and effect and is not 
intended to become a "research project. It Rather, a "weight of evidence" 
approach is taken, which combines estimated exposure concentrations 
with evaluation of actual impacts that can reasonably be attributed to 
OU1 sources. This is also consistent with more recent EPA guidance on 
ecological risk assessments (EPA, 1992). The OU1 EE work plan states 
"The planned approach is based, to the greatest extent possible, on 
providing objective estimates of ecological damage and the (sic) 
establishing a f m  causal relationships between contamination and 
ecological effects." DOE equates this statement with the weight of 
evidence approach referred to above. DOE has revised the text to reflect 
this position more effectively. 

Comment 

2. Conceptual Model. 

a. Page E-16: During the conceptual model development (Task 200 in 
the EE Work Plan), DOE eliminates exposure via inhalation of 
contaminunts from further consideration. A qualitative rationale is 
provided. However, Page 6-47 of the EE Work Plan states that "where 
the inhalation pathway is considered to be significant in the case of OU 
1 biota, a detailed pathways analysis and assessment of potential adverse 
eflects using transport model data will be perSormed. The radionuclide 
contamination and beryllium in the suvace soils of OU 1 primarily aflect 
ecological receptors via inhalation. This pathway was eliminated without 
jush~cation. It must be reconsidered by DOE in the systematic manner 
outlined in the EE Work Plan. 
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Reference 
Number 

Response 

The exclusion of the inhalation pathway for exposure of ecological 
receptors was based on the isolated distributions and low levels of the 
radionuclide contamination within OU1. DOE has now more thoroughly 
explained the rationale for inclusion or exclusion of exposure pathways. 

Comment 

b. Page E-21: Again, as part of the conceptual model development, 
DOE decided that evaluation of contaminant uptake by plants and 
animals would be cam'ed out by comparison of tissue samples from OU 
1 with samples from areas upgradient of OU 1 and reference areas. 
According to the EE Work Plan, contaminant uptake was to be 
accomplished via a pathways model. Page 6-53 of the EE Work Plan 
states, "The contamination assessment process . . . will include the 
development of a site-spec@ pathways model to quanhB the potential 
for contaminant exposure and adverse eflects in biota. ' I  Page 6-55 of the 
same document elaborates on the precise methodology which was to be 
used to pevorm the analysis, "The pathways analysis model (Reagan and 
Fordham 1991; Thomann 1981) will be used to establish relationships 
between concentrations of a chemical in direrent media with 
concentrations known to cause adverse eflects. ' I  The fact that DOE did 
not follow the peer-reviewed and approved process for evaluating 
contaminant uptake raises serious concerns about the results. DOE must 
evaluate contaminant uptake via the pathways model. 

Response 

The "pathways model" referred to in this comment and in the OU1 EE 
work plan was designed to evaluate contaminants that tend to 
biomagnify, but are less useful for evaluation of contaminants that do 
not. This fact is acknowledged by the authors (Fordham and Reagan, 
1991) as follows: 

When data for non-persistent, nonbioaccumulative chemicals (such 
as DBCP) are used in the food web component of the model, 
transfer of residues within the food web will not occur and the 
most stringent criteria are developed from the direct exposure 
pathways (such as direct contact or surface water or soil 
ingestion). 
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Comment 
Reference 
Number 

The work plan was written prior to selection of COCs for the OU1 EE. 
Since the chemicals originally identified as COCs for the OU1 EX were 
metals that do not biomagnify under most conditions, the 
biomagnification pathway is not likely to be complete and therefore was 
not evaluated. Direct exposure pathways were evaluated using an 
approach similar to that suggested by Fordham and Reagan (1991). That 
is, estimated exposures were compared to concentrations known to cause 
adverse effects. 

As a result of meetings held with EPA and CDH, the COC selection 
process will be repeated, and exposure and risk estimates will be made 
for each of the chemicals selected. Where appropriate, the 
biomagnification models identified in the work plan were used to 
estimate exposures. However, more appropriate methods for estimating 
exposures have been used where necessary. This approach has been 
agreed upon by CDH and EPA and methods for estimating exposures 
have also been approved (meeting minutes May 13, 1993). These 
methods, along with detailed explanations of rationale, are included in 
the revised report. 

Comment 

3. Data Collection. 

a. Page E-22: The selection of reference areas was supposed to follow a 
specific procedure using specific criteria developed by the risk 
assessment technical working group and documented in the EE SOPS. 
DOE made a commitment in the risk assessment technical working group 
meetings, that the selection of reference areas would be fully documented 
in the RI report (May 21, 1991 EE Risk Assessment Technical Working 
Group meeting minutes). The brief description of the selection of the OU 
1 reference area on page E-22 does not adequately demonstrate that 
selection criteria were satisfied. The conclusions regarding ecosystem 
health which are based on comparison of data from OU 1 and the 
reference areas are rebuttable. EPA does not support these conclusions. 
DOE must provide the data and analysis to supporl its choice of 
reference area. I f a  suitable reference area is not available, DOE must 
rely on the alternatives outlined in the EE Work Plan to assess ecological 
health. 

323 
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Reference 
Number 

Response 

The selection and use of reference areas in the OU1 EE was the subject 
of meetings between EPA, CDH, and DOE. The appropriate use of the 
specific terrestrial and aquatic data collected from the Rock Creek area 
has been agreed upon. DOE used the reference data as agreed and have 
detailed the criteria under which the areas and their uses were chosen in 
the final report. 

Comment 

b. The EE and RFVRI report text indicate that the direrences between 
the Rock Creek reference areas and the OU 1 sites are the result of the 
semiarid climate and not because the OU 1 sites have been agected by 
RFP operations or releases. These direrences, however, also indicate 
that the reference sites are not well suited for comparison with OU 1. 
For example, an intermittent stream (Rock Creek) will not have the same 
community structure as a perennial stream (woman Creek) and a 
comparison of the two assumes a similarity that does not exist. 
Similarly, comparing a vegetative community growing on undisturbed 
soils with one growing on extremely compacted soils is inappropriate. 
The use of reference areas should not be relied on exclusively to 
determine impact on the OW 1 communities. During the discussions 
leading to the OU 1 EE, the possibility that the two areas may not be 
suitable for comparison was identified and alternative analyses were 
recognized as likely to be required. A decision must be agreed upon as 
to which alternative will be utilized for the EE. 

324 

Response 

See response to Comment 323 
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Comment 

4. Data Evaluations. 

a. Page E-30: DOE'S application of the selection criteria for 
contaminants of concern ignores organic compounds, pam'cularly PAHs 
and polychlorinated biphenyls (PCBs). These compounh were found in 
su@cial soil samples and are likely to affect OU 1 biota, especially those 
organisms living in close contact with the soil surface or burrowing 
beneath it. DOE must pevonn this analysis again using available 
data. 

Response 

The initial COC screening process was conducted prior to the availability 
of the Phase III data. Therefore, PAHs and PCBs were not included 
because their presence was unknown. Consequently, biological tissues 
were not analyzed for these compounds. DOE has included all data from 
Phase III in screening of COCs for the revised report. 
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Reference 
Number 

Comment 

b. Page E-31: DOE used a two-step screening process to idenhB 326 
ecological contaminants of concern. l3is  conflicts with ( I )  the process 
described on page 6-37 in the EE Work Plan, (2) the selection criteria 
developed by the risk assessment technical working group, and (3) 
commitments made by DOE. The concept of second screen is not 
mentioned in the EE Work Plan, nor was it discussed at the numerous 
technical meetings between DOE and the regulatory agencies. On the 
contrary, DOE stated that subsequent phases of data would be screened 
using the same COC selection criteria (September 5, 1991 EE Risk 
Assessment Technical Working Group meeting minutes). As a result of 
the second screen, all COCs with the exception of chromium, lead, 
mercury, and zinc were inappropriately excluded. 

Response 

DOE conducted a two-stage process for final identification of COCs. 
Although not explicitly stated in the EE work plan, the use of an 
iterative selection process is implied in at least two locations. The 
identification of preliminary COCs is Subtask 241 identified in Task 2 of 
the ten-task scheme proposed in the OU1 EE work plan (see Figure 6-1 
of the OU1 EE work plan). This implies that a subsequent step is 
needed to identify afinal set of COCs. The work plan calls for general 
parallel of the human health risk assessment process (see page 6-37 of 
the work plan). Identification of COCs after data on abiotic media had 
become available parallels the procedure used for the human health risk 
assessment. 

The initial screening of COCs was conducted primarily to identify target 
analytes for tissue analysis. Identification of target analytes at this time 
was necessary because the IAG schedule did not allow enough time for 
biological tissue sample collection and analysis between the scheduled 
receipt of Phase III abiotic data and report preparation. As was noted 
above, this screening was conducted without benefit of results from 
Phase III abiotic media investigations (surfkial soils, deep soils, etc.). 
Therefore, the "nature and extent" of contamination at OU1 was 
unknown except for information resulting from Phase I and Phase 11 data 
which were, for the most part, not validated. 
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Number 

This initial screen was conservatively based on the occurrence of 
chemicals at concentrations above background (for naturally occurring 
chemicals) or of anthropogenic chemicals resistant to metabolic 
breakdown and known to bioaccumulate. A naturally occurring chemical 
need only have occurred above background in a single sample to be 
included in the preliminary COCs. Therefore, this preliminary list was 
a very conservative estimate of contamination and was used to provide 
initial focus for the EE. 

A second screen was conducted during preparation of the Phase III 
report in order to incorporate the "nature and extent" information 
gathered in 1991-92. Data resulting from the Phase III investigations 
were judged to be more reliable and of higher quality and, therefore, 
more appropriate for use in risk assessment. The purpose of this second 
screening step was to identify the final set of COCs upon which the risk 
analysis was conducted. 

The criteria and process for selection of contaminants of concern have 
been the subject of several meetings between EPA, CDH, and DOE. In 
a meeting on May 13, 1993, consensus was reached on an acceptable 
method for selection of COCs, the methods for exposure estimation, and 
the approach to risk characterization. These processes are thoroughly 
explained in the text of the revised report. In addition, EPA and CDH 
will have the opportunity to review the COC selection prior to final 
report preparation. 

Comment 

The appropriate method of idenhfiing the contaminants of concern and 
assessing the associated risks is detailed in Section 6.2.4 of the EE Work 
P h  and EPA guidelines contained in "Framework for Ecological Risk 
Assessment. I' DOE should have used the criteria developed by the risk 
assessment technical working group to idenhfi the COCs, then 
completed a toxicity assessment and exposure assessment for each. The 
exposure assessment should have taken into account effects from direct 
exposure and bioaccumulation eflects as appropriate. This necessarily 
requires determination of exposure points, exposure point concentrations, 
frequency and duration of exposure, and use of the pathways model. The 
actual and potential risks to Rocky Flats speciJic ecological receptors 
should have been determined for each COC. 

327 
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Response 

Exposure pathways and exposure points are described in Section E3.2 of 
the OU1 report; a synopsis of exposure pathways is presented on page E- 
20. The revised report includes a more complete description of the 
conceptual model to provide the reader with more direct links among 
exposure point identification, estimation of exposure point concentration, 
and exposure estimation. 

Identification of COCs is discussed under Comment 326. 

The exposure pathways evaluated in the OU1 EE report were direct 
exposure of soil invertebrates and vegetation to potentially contaminated 
soils. This is the most conservative estimation of exposure to 
contaminants in soils, because (1) the highest concentrations would be 
expected at the source, and (2) transport of contaminants away from the 
source area usually results in an exponential rate of dilution. These 
pathways are considered in the revised report. In addition, DOE has 
agreed to include ingestion of soil, vegetation, and small mammals from 
OU1, as well as biomagnification pathways if appropriate. The 
"Fordham and Reagan" models identifed in the work plan were used to 
estimate exposures due to biomagnifkation. However, more appropriate 
methods for estimating exposures are used where necessary. This 
approach has been agreed upon by CDH and EPA, as have methods for 
estimating exposures (meeting minutes for May 13, 1993). These 
methods, along with detailed explanations of rationale, are included in 
the revised report. 

Comment 

The second screen, which relied heavily on comparisons to twofold 
background concentrations, provided some dubious results. The 
comparison to Background must be as defined within the approved 
Background Work Plun and Reports. For example: 

Final Phase III RFURl Report, 881 Hillside Area 
Response to Agency Commcnls 
cg&g\oul\commcnls\326-342 



Comment 
Reference 
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i. The radionuclides were excluded from further consideration 328 
based on background concentrations (Figure E4.1-1). However, 
the su@cial soik Phase 111 data shows that plutonium and 
americium were detected above background concentrations. The 
mean plutonium concentration of 2.6 pC'i/g is 52 times the 
background concentration. The mean americium concentration of 
0.4354pWg is 22 times the background concentration. Not only 
was the second screen undertaken unilaterally and inappropriately 
by DOE, it appears that it was not conducted correctly. 

Response 

The exclusion of radionuclides in the draft report was based on 
comparison with the toxicological reference values. As noted above, 
revision of the EE report includes a COC screening process that follows 
guidelines agreed upon since the submittal of the draft report. 
Radionuclides are included in this process. 

Comment 

ii. The results of the background comparisons done as part of the 
initial COC screening conflict with the results of the background 
comparisons done for the hwnan health risk assessment COC 
selection. DOE states that aluminum, arsenic, beryllium, 
cadmium, chromium, copper, iron, lead, manganese, mercury, 
silver, zinc, and cyanide are present above background 
concentrations in OU 1. The data contained in Volume I support 
this. Yet in Volume XN, the Public Health Evaluation, DOE 
eliminates these contaminants from consideration based on a 
comparison to background. The same abiotic data should have 
been used for both comparisons. This conflict raises serious 
doubts about the credibility of either conclusion. 
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Response 

Apparent inconsistencies between COCs selected in the Human Health 
Risk Assessment (HHRA) (Volume XIV), the COCs selected in the EE, 
and the data evaluations described in the "nature and extent" sections 
(Volume I) arise because the data analyses for the three sections had 
different objectives. The purpose of the "nature and extent" evaluation 
was to determine the extent of apparent contamination at the site. This 
was done using a strict comparison with the 95 % upper tolerance interval 
for Rocky Flats background value. The HHRA and the EE further 
evaluated these data by statistical comparison of the study area sample 
populations with background values. This approach follows EPA risk 
assessment guidance @PA, 1989a, b). As noted by EPA (1992), and 
confiied in a meeting held with EPA and CDH (May 13, 1993), the 
COCs selected for the HHRA and the EE need not be identical, nor 
should the COC selection processes be identical. 

DOE has developed a process for data evaluation in determining the 
nature and extent of contamination and identifying contaminants at OU1. 
This analysis includes statistical evaluation of sample populations and 
professional judgement of geologists, geochemists, and engineers at 
EG&G and its subcontractors. The results of this analysis are used as 
input for the COC selection in the EE. The revised report includes a 
complete description of the process including rationale for decisions 
made during COC selection. DOE did not use twice background as a 
screening criterion in the revised report. This was initially done to 
account for natural variation, which can be more than ten-fold. The 
revised COC selection process also includes statistical comparisons, as 
agreed to by EPA and CDH (May 13, 1993, meeting minutes). 

Comment 

iii. The screening criterion of twofoM background concentrations 
is unacceptable to EPA. The criterion agreed upon was a 
comparison to background as defined in the Background Report, 
not twice background. 

Final phase III RFYRl Report, 881 Hillside A m  
Response to Agency Comments 
cgLg\oul \commcnts\326-342 



iv. On page E-31, DOE indicates that Phase III sediment and 
groundwater data were not considered in the selection of COCs. 
Yet contaminants which were initially identified as COCs based 
partly or wholly on sediment data were eliminated from further 
consideration in the second screen. These contaminants are 
aluminum, beryllium, copper, manganese, and silver. DOE must 
conduct the selection of COCs again, this time considering all 
available data. 

Response 

At the time the report was conducted no sediment data were available 
from Woman Creek sampling was conducted under Phase III 
investigations. Sediment data available at the time of the report 
preparation were from sites upstream of OU1 and SW026, a station just 
downstream of Pond C-2. Chemicals excluded from the COCs in the 
second screen were elevated at sites upstream of OU1 and therefore not 
directly attributable to OU1 sources. 

DOE evaluated more recent sediment sample analyses from the OU1 area 
and has included these data in the COC selection process, where 
appropriate. As discussed in meetings with EPA and CDH (July 8, 
1993), sediments are evaluated for contaminants detected in source soils 
within OU1 MSSs. 

Comment 

5. Exposure Assessment. 

Comment 
Reference 
Number 

330 

a. Throughout the EE protocol development, special status 33 1 
species were idenh3ed as a concern. On page E-14, Preble’s 
Meadow Jumping Mouse is described as a resident of OU I 
riparian habitat. Subsequent discussions of impacts, however, do 
not discuss this animal or potential eflects on it as a result of OU 
I operation or OU I cleanup. nese discussions should be added 
to the text. 

Final Wsse IlJ RFYRl Report, 881 HjUside A m  
Response lo Agcncy Comments 
cg&g\ou 1 \ c0mm~~t~u26-342  



Comment 
Reference 
Number 

Response 

The revised report includes a discussion of the effects of contamination 
or site activities at OU1 on species of special concern, including Preble's 
jumping mouse. This analysis includes evaluation of possible 
toxicological effects and impacts to the riparian habitat along Woman 
Creek, the primary habitat supporting this species in OU1. All data 
relevant are used in this evaluation. 

Comment 

b. Toxicity tests were conducted on Woman Creek water aspart 
of the sugace water exposure assessment. Protocols for these 
tests were briefly described in Section E3.3.2 but data quality 
objectives were not defined. The text referred the reader to 
Peltier and Weber (1985) for protocols. It is not clear from the 
results if the protocols were followed, whether control tests were 
run concurrently, or whether the results of any control tests 
indicated other sources of stress. In addition, it is not clear 
whether alkalinity and hardness were measured before or after the 
water sample was split and if those parameters were assumed to 
be the same for the Ceriodaphnia sp. studies and the fathead 
minnow studies. Furthermore, the measured pH for several pairs 
of studies varies considerably. Finally, the number of deaths 
considered "signijicant" is not defined and the lack of control 
sample information leads to the questionable assumption that any 
deaths resulted from toxic constituents in the water. More 
informution must be provided to make the results of these studies 
usable. 

332 

Response 

Toxicity screening techniques were used on water from Woman Creek to 
identify possible "problem areas" due to OU1. The tests were conducted 
in accordance with Peltier and Weber (1985) and APHNAWWNWPCF 
(1985). Water samples collected from Woman Creek and Pond C-1 and 
Pond C-2 were tested with no dilution (equivalent to whole "effluent"). 
Control tests, run simultaneously with field samples, used "reconstituted" 
laboratory water of hardness 135 mg CaC03/f. The laboratory routinely 
tests procedures using sodium dodecyl sulfate as a reference toxicant. 
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Comment 
Reference 
Number 

Test organisms were Cerioduphnia sp. and fathead minnows (Pimphales 
promelas). Cerioduphnia were <24 hr old at the start of the test, 
fathead minnows were four days old. Test durations were 48 hours for 

~ Cerioduphnia, and 96 hours for fathead minnows. Samples were 
-analyzed for hardness, =all<aliriity, conductivit Ph, ammonia, and - == 

dissolved oxygen prior to toxicity testing (before splitting) and after tests 
were completed. "Static replacement" testing procedures were used. 
Water in each test container was replaced and number of surviving 
organisms counted after each 24-hour period. 

- -~ ~ ~- ~ ~- ~- ~ ~ ~- 
~ ~-~ 

It should be stressed that these tests were intended only as "screens" to 
indicate the presence of possible problems. The laboratory toxicity 
screen data should be evaluated in conjunction with actual field data on 
fish populations. For example, fathead minnows were collected in Pond 
C-1 and Pond C-2 in high numbers indicating a lack of toxicity. In 
addition, the benthic community in Woman Creek contained mayflies and 
caddisflies, indicators of good water quality. 

Copies of the laboratory reports are included in the revised report so that 
the reader may refer to original data. In addition, sample collection 
activities are described in detail. 

Comment 

e. Section E4.2.1 contains subsections on the geochemistry of 
chromium, mercury, lead, and zinc without references to the 
scienh$c literature or quantitative discussions of the Eh and pH 
conditions that exist in the soil and water at OU I .  For this 
section to be credible, such information must be added to the 
discussion. In addition, the discussion should concentrate on the 
egects the low organic-carbon containing soils and the oxidizing 
and alkaline conditions found at OU 1 will have on element fate 
and transport. 

Response 

Discussions on geochemical fate and transport have been revised to 
include scientific references. This section also includes discussions of 
impact of low organic carbon, alkaline soils, Eh and pH on possible 
bioavailability and fate and transport of COCs. 
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Comment 
Reference 
Number 

Comment 

6. Toxicity Assessment. 

a. Page E-38: The evaluation of ecological risks at OU I using 
the Hazard Quotient (HQ) methodology is inconsistent with the 
methodology established on page 6-42 of the EE Work Plan. As 
indicated in that document, "The primary element used in the 
assessment of environmental eflects or risk is a set of 
environmental criteria to which measured and or predicted 
concentrations of hazardous constituents in abiotic media are 
compared". Development of this criteria was to be based on the 
results of the pathways model (never completed by DOE), as well 
as available data which document potential adverse egects from 
COCs on key biological receptors. The HQ method is based on 
Toxicity Reference Values ~ V S )  and Final Reference Values 
(FRVs) described in the drafrjinal RFI/RI Report for OU 1. The 
method of deriving these values is inconsistent with Figure 6-5 in 
the EE Work Plan. For example, the remediation criteria as 
described in the Work Plan is based on the lowest of ARAR 
values, values based on protection from direct eflects, and values 
based on the pathways analysis. DOE'S TUVs are based on 
ARARs when available without any consideration of whether they 
are protective & determined by a site spec@c risk assessment. 
DOE'S FRVs are based on the hiahest of lRVs or RFP 
background. To compound this problem, no reference is 
provided for the TUVs for the radionuclides. It is impossible to 
venB DOE'S conclusions. It is EPA 's position that this analysis 
should be re-done according to the methods outlined in the 
approved OU I Work Plan. 

334 

Final Phase III RFURl Report, 881 Wside Area 
Response to Agency Comments 
eg&g\oul\commcntsU26-342 



Comment -~ 

Reference 
Number 

Response 

As noted in the comment, the method described in the OUl EE work 
plan is based upon comparisons of environmental criteria, or levels of 
COCs known to cause adverse effects, with actual or predicted 
concentrations of COCs at the site. This is precisely the approach used 
in the OU1 EE report. Toxicologically based environmental criteria 
(TRVs and FRVs) were compared with exposures estimated from data on 
environmental media at OU1. The criteria were developed to be 
protective of ecological receptors. However, it is important that the 
process used in development of the criteria must be specific to the 
chemical of concern and the pathways by which exposure might occur. 
The "pathways model" referred to in this comment and in the OU1 EE 
work plan was designed to evaluate contaminants that tend to biomagnify 
is less useful for evaluation of contaminants that do not. This fact is 
acknowledged by the authors (Fordham and Reagan, 1991). 

~ ~ 

When data for non-persistent, nonbioaccumulative chemicals (such as 
DBCP) are used in the food web component of the model, transfer of 
residues within the food web will not occur and the most stringent 
criteria are developed from the direct exposure pathways (such as direct 
contact or surface water or soil ingestion). 

The work plan was written prior to selection of COCs for the OU1 EE. 
The chemicals originally identified as COCs for the OU1 EE were 
metals that do not tend to bioaccumulate or biomagnify in terrestrial 
systems, which dominate the OU1 area. Therefore, since a 
biomagnification pathway was determined to be incomplete, it was not 
evaluated. Direct exposure pathways were evaluated using an approach 
similar to that suggested by Fordham and Reagan (1991). That is, 
estimated exposures were compared to environmental concentration 
criteria that would be protective of the populations and communities at 
hand (TRVs and FRVs). 
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Comment 
Reference 
Number 

MATCs, the reference values cited in the work plan, are available for 
only a very limited number of chemicals in limited situations, mostly 
aquatic. Therefore, derivation of "benchmark" toxicity values for 
terrestrial receptors was necessary. EPA agreed to use of the process for 
development of TRVs and FRVs described in the draft OU1 report 
(meeting minutes for May 13, 1993). As a result of discussions with 
EPA and CDH, DOE also agreed to include ingestion of water, soil, and 
plant and animal matter in the exposure analysis, where appropriate. 
DOE also proposed to evaluate specific receptors in the exposure 
analysis section. Therefore, values are developed for specific receptors 
for each COC and for each pathway by which exposure might occur. 
These methods, along with detailed explanations of rationale, are 
included in the revised report. References are provided for all toxicity 
reference values. 

The exposure and toxicity assessments of the OU1 EE followed the 
general process indicated in the work plan. COCs were identified based 
on the available data, a toxicity assessment was performed, and 
environmental criteria were developed. Exposure estimates were then 
compared to these criteria using a standard and accepted approach, the 
HQ method (EPA, 1989b). The OU1 EE differed from the work plan in 
that the method used to derive the criteria was better suited the chemicals 
identified as COCs. 

The hazard quotient approach is used only for direct exposure to 
chemicals in soils or surface water for which fewer than three data points 
are available. For analyses including ingestion of soil, food, or water, 
DOE agreed to evaluate the probability of exposures exceeding 
environmental criteria. EPA and CDH agreed to the methods proposed 
for accomplishing this. DOE has included a complete description of 
assumptions and methods in the text of the revised report. 

Comment 

b. Page E-42: DOE'S statement that because of naturally 335 
occum'ng high concentrations of metals, the background 
concentration is an approximation of the NOAEL, is completely 
unsubstantiated. It is EPA's position that DOE must adhere to 
the methodology outlined in the EE Work Plan to generate 
ecologically protective abiotic criteria. 
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Comment 
Reference 
Number 

Response 

The grassland ecosystem at Rocky Flats has developed at natural, or 
"background", ambient concentrations of metals in soils. Such 
concentrations may or may not naturally limit community composition 
but are undeniably part of the natural conditions of the site. Therefore, 
development of "ecologically protective" criteria must include 
consideration of background concentrations. The development of TRVs 
in the OU1 EE report is done ignoring the Rocky Flats background 
concentrations. This is consistent with the process specified in the work 
plan (see response to comment 334). The development of the final 
criteria, the FRVs, included consideration of background for the reasons 
just described. This is a slight deviation from the work plan but one that 
is well justified. EPA agreed to the use of background concentrations in 
the development of environmental criteria (May 13, 1993, meeting 
minutes). 

Comment 

7. U.S. Fish and Wildlife Service Concerns: By letter dated December 
2, 1992, the U.S. Fish and Wldlve Service provided technical comments 
to EPA on the OU I Environmental Evaluation. A copy of these 
comments was also forwarded to DOE. EPA believes that the majority 
of the cited concerns resulted from DOE'S decision to diverge from the 
approved approach to conducting the EE. We believe that the comments 
can and must be adequately addressed by strict adherence to the 
approved EE Work Plan, COC selection criteria, target taxa selection 
criteria, and EE SOPS. Frequent communication among the participants 
in the risk assessment technical working group is also essential. 

336 

Response 

DOE has formatted the revised OU1 report to reflect the content and 
process of the OU1 EE work plan. The general process outlined in the 
OU1 EE work plan was followed. However, some sections of the work 
plan are non-specific and require cldication. Therefore, where 
appropriate, DOE has provided clarification of the work plan tasks in 
order to focus the objectives of the study. Divergence from strict 
adherence to the work plan, and the rationale for the deviations were 
discussed with EPA in meetings (see responses to comments 334 and 
335). 
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Comment 
Reference 
Number 

The criteria for selection of COCs and target taxa (key receptors) were 
followed in implementation of the OU1 EE. Preliminary selection of 
COCs prior to field work was necessary to identify tissue analytes. 
Subsequent COC identification for analysis of exposure and risk was 
necessary to make use of the data collected during the Phase 111 field 
operations. Both COC selection processes used the criteria developed by 
DOE with approval from EPA. The process for identification of COCs 
for use in the OU1 EE was agreed upon by EPA, CDH, and DOE. This 
process was implemented using Phase III data. 

The U.S. Fish and Wildlife Service (the Service) comments also 
focussed on the fact that the OU1 EE report did not follow EPA’s 
Framework for Ecological Risk Assessment (the Framework) (EPA, 
1992a). The Framework was published in 1992, nearly two years after 
the OU1 EE work plan was written and implemented. The Framework 
identifies a paradigm for conducting ecological risk assessments and for 
the most part, follows basic scientific method. The OU1 EE report also 
follows the scientific method but is not inconsistent with the work plan 
or the Framework. DOE provided explanations that clarify 
correspondence between sections of the report with tasks described in the 
work plan. DOE has also explained correlation of the report to the 
Framework. 

Comment 

B. while the preceding comments address the problems associated with the 
evaluation framework, the following comments indicate inaccuracies and 
technical decficiencies which also must be addressed by DOE: 

1. Page E-53, Third Paragraph: This paragraph discusses the presence of 
trace elements in soil and water at OU 1 and states that “elevated values 
are most likely outliers relative to background leveks. ” This statement 
must be supported by comparison to the Background Report or removed 
from this paragraph. 

337 

Response 

Discussion and analysis of background and outliers was accomplished in 
Volume I of the revised report. This statement was removed from the 
EE report. 
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Comment 
Reference 
Number 

Comment 

2. Pane E-55, Second Paranraph: This paragraph states that, at alkaline 
pH values in OU I soils, the solid chromium (.I) hydroxide is stable. 
However, Figures 5- l la  and 5-116 show that the subsurfQce soik at OU 
I are highly oxidized. In addition, the Eh-pH diagrams presented by 
Richard and Bourg (1991) indicate that hexavalent chromium (vl) may 
be stable under such conditions. The discussion of hexavalent chromium 
stability should be expanded to include this infomtion. 

338 
~ ~ ~ 

Response 

The physical factors affecting fate and transport of any COC are 
thoroughly discussed in the text of the revised report. It should be noted 
that chromium has not been selected as a COC under current procedures 
for COC selection. 

Comment 

4. Table E4.2-3: The RFP background values for site MAOIA, species 339 
POCO1 (sample BIm289EB) and site MAO24,  species MEOFl (sample 
BIOO31 IEB), do not correspond to background concentrations listed for 
vegetation in Table E4.2-2. The values in Table E4.2-2 should be 
checked for accuracy and revised as necessary. 

Response 

Background values for tissue analyses are checked for accuracy, and 
tables presenting such values have been reviewed. 

Comment 

5. Table E4.2-3: This table presents duplicate analytical results for several 
metals from sites M W 2 A  and MW3A. These duplicate data are not 
presented in the raw data listing for metals in Attachment E.B. 
Duplicate data should be presented in the raw data tables. 

340 
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Comment 
Reference 
Number 

Response 

Duplicate data are presented in a separate QA section along with the raw 
data for tissue analysis for COCs. 

Comment 

6. Figure 3.7-1: This figure associates huzard quotient values with relative 
levels of risk. However, no reference is provided to support these 
associations. The source for these risk determinations should be 
identified. 

341 

Response 

This scheme for associating relative risk values with hazard quotient 
values was derived from the process by which TRVs were determined, 
and are based on the scientific literature cited in that section of the 
report. Use of this scheme is limited in the revised report, but the 
appropriate references are cited. (also see response to comments 334 and 
335) 

Comment 

7. Attachment E.B: Undefined data quulijiers are used throughout this 
attachment. Definitions should be provided for all infomuztion provided. 

342 

Response 

Definitions for data qualifiers are included with the listing of raw data. 
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Volume XTV Public Health Evaluation (Appendix F‘) 

CHAPTER 2 - IDENTIFICATION OF CONTAMINANTS 
~ 

~ 

General 

Comment 

The purpose of Chapter 2 was to idenn! those contaminants 

Comment 
Reference 
Number 

OF CONCERN (COCS) 
~ 

at OU I that are of 343 
concern to human health (i.e. , contaminants that are present in a high enough 
concentration , and in a pathway which is accessible , which could potentially 
cause adverse health eflects). opically this involves evaluation of the quality of 
the data collected with respect to analytical methods, sample quantitation limits, 
data qualijiers , blanks , and comparison with background concentrations to 
idem! COCs for use in the risk assessment. If appropriate, a screening 
method is used to limit the number of COCs to be quantitatively evaluated in the 
risk assessment. This COC selection process was initially outlined by DOE in 
Tech Memo #8. 

My primary concern with Chapter 2 was that EPA’s and CDH3 previous 
comments on Tech Memo #8 were not taken into consideration. In general, 
these were the exclusion of probable pathways (and hence potential COCs), and 
the screening method used to eliminate COC’s from jbrther consideration. 
Specijically : 

Response 

Both of these issues were discussed at length at the time these comments 
were received by DOE. The exclusion of groundwater ingestion has not 
been pursued any further. The screening method had been informally 
agreed to by EPA, then formally commented upon in writing. A new 
COC screening process is described in the response to Comment 11 8. 

Comment 

Site-specific Data to Derive COC List 

Presently the COC list is for ingestion of su@ace soil contaminants and 344 
volatilization from groundwater to basements. This list must be expanded to 
include volatilization from subsu@ace soil to basements and ingestion of 
groundwater. 
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Comment 
Reference 
Number 

Response 

See response to Comment 115. Groundwater ingestion has been included. 

Comment 

Hot Spot Delineation 

In comments to Tech Memo #8, EPA and CDH had suggested using the 345 
minimum value instead of the central tendency to determine i f a  hot spot existed. 
This suggestion was not considered in Chapter 2. 

Response 

See response to Comment 118. 

Comment 

Background 

EPA’s/CDH’s response to Tech Memo #8 commented on 
the statistical test used to differentiate chemical 

the appropriateness of 346 
concentrations from 

background. None of these suggestions were incorporated into Chapter 2. 

Response 

See response to Comment 118. 

Comment 

Also, EPA/CDH had requested infomuztion on mean, standard deviation, etc. to 347 
evaluate chemical concentrations from background concentrations. A lot of 
statistics were provided in Section Fl, however, no chemical mmes idenh3ed 
what was what. 

Response 

A summary table providing information on mean, standard deviation, etc. 
has been added to Section 3. 
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Comment 
Reference 
Number 

Comment 

Although the document discusses the use of literature values and "background" 348 
sampling from Rock Creek Drainage to delineate COC concentrations from 
background levels, it is not clear which method was eventually used. Tlze Rock 
Creek drainage area where "background" samples were taken, is located on the 
Rocky Flats Site. There are serious concern about the appropriateness of this 
location for the use of background sampling. 

Response 

Literature values were used to both augment and substantiate the Rock 
Creek values. At a meeting among EPA, CDH, and DOE, the parties 
agreed that this approach represents the application of the best data set 
currently available for this BRA. 

Comment 

Toxicitv Screen 

Table 2-4 in Tech Memo 8 compares ground water concentrations (ug/l) with 349 
inhalation reference concentrations (mg/cu m) to derive a risk factor. The 
comparison must be made only on a similar basis. (i.e. ppm, mg/kg, etc.) To 
compare the chemical concentration in the water, the amount which will 
volatilize must be calculated jirst. 
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Comment 
Reference 
Number 

Response 

The exposure assessment has been revised to include groundwater 
ingestion. However, with regard to contaminant identification, this was 
only a screening step to determine which contaminants were modeled. 
According to RAGS, "the absolute units do not matter, as long as units 
among chemicals in a medium are the same." RAGS recommends that 
maximum concentrations are used along with the higher of oral or 
inhalation toxicity constants (unless inappropriate for the pathway), but 
does not suggest modeling volatilization as part of the concentration- 
toxicity screen. 

Comment 

The slope factor for Benzo[a]pyrene and consequently, the remaining PAH's is 
incorrect in Section F-I. The correct oral slope factor for B[aJP is 7.3 

\ 

350 

The text in Section F1 has been revised to note that the correct oral SF 
for BaP is 7.3 (mg/kg-day)-'. It should be noted that the correct SF, 
which appears in Table F4-3 of the Draft Report, was used in risk 
calculations. 

Comment 

The COC screen must allow for the inclusion of Class A carcinogens in the 
COC list regardless of toxicity or concentration. 

35 1 

Response 

COCs have been screened as before using the flow chart given in the 
response to Comment 118. Each Class A carcinogen has been noted if 
screened out and has been included in the Uncertainty Section (F7.3). 
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Comment 
Reference 
Number 

CHAPTER 3 - EXPOSURE ASSESSMENT 

General 

Comment - -  

The purpose of the exposure chapter was to define the exposure setting, idenha 
the exposure pathways, and quanna exposure. Thejirst two objectives were 
met, however, the third objective was poorly attempted in a manner which was 
conjhsing, convoluted, and haphazard. Intake calculations are a finetion of 
contaminant concentration in the media, intake rates, body weight, and time 
dependent variables. The intake rates, body weights, and time dependent 
variables for each pathway (except groundwater ingestion) were presented in 
Attachment F-4, "Receptor Intake Calculations. ' I  Instead of being relegated to 
an attachment, this information should have been part of the exposure chapter. 
At the very least, this informution must be berter referenced in Chapter 3. 

352 

Response 

These calculations were moved from Attachment F-4 up to the main 
body of the Final PHE (see Sections F5 and F7). 

Comment 

The value used in the intake equations for exposure point concentration 353 
(chemical concentration) is perhaps the most important component of exposure. 
This chapter, however, failed to adequately describe how this value would be 
obtained. For example, how was an exposure point concentration obtained for 
ingestion of suvace soil? Was the 95th percent upper confidence limit of the 
arithmetic mean used, as specijied in "Supplemental Guidance to RAGS: 
Calculating the Concentration Term" (EPA Publication 9285.7-081, I992)? If 
kreiging was used, as suggested in Attachment F3-3, "Model Application", this 
must be more clearly stated in Chapter 3. 

Response 

The calculation methods are described in Attachments F-3, F-4, and F-6 
of the Draft Report. The main points of these attachments have been 
moved up to the main body of the PHE (see sections F3, F5, and F7). 
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Reference 
Number 

Comment 

A lot of time was spent in chapter 3 discussing the soil gas models and air 354 
models to be used and their uncertainty analysis. This is interesting 
informution, but does not necessarily belong here. A detailed description of the 
models used belongs in an attachment (such as F3-3), and any discussion of 
uncertainty analysis belongs in chapter 5. The exposure chapter should restrict 
itself to discussing how an exposure point concentration was obtained for each 
pathway to include soil and groundwater ingestion. If models are used to derive 
an exposure point concentration (i. e., airborne particulates, volatilization of 
VOC’s from soil and groundwater to basements, and ingestion of homegrown 
produce), a short description of the model must be provided and the RME 
and/or typical inputs to the model must be listed to show how a concentration 
value was obtained. DOE must go back even one step further, and list the 
concentration data and sampling locations which would go into the exposure 
point concentration terms. 

Response 

Detailed model descriptions are provided in Attachment F-3 of the Draft 
Report and Attachment F-2 of the Final Report. Less of this information 
has been kept in the main body of the PHE. Section F3 describes how 
exposure point concentrations were derived. The concentration data and 
sampling locations have been provided in the main body of the Final FU 
Report (Le., not Appendix F). The raw data and summary statistics 
were provided in Attachment F-1 of the Draft Report. 

Soil Gas Calculations 

Comment 

Calculation of risk from volatilization of VOC’s into basements should include 355 
the subsu@ace soil as a source, as well as the groundwater. In addition, the 
exposure chapter must discuss RME and/or typical inputs to the soil gas model 
only. Any references to quantitative uncertainty analysis (F3-38 to F3-43) must 
be removedfiom this chapter and relegated to Chapter 5 - Uncertainty Analysis. 
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Comment 
Reference 
Number 

Response 

VOC data in subsurface soil have been reviewed again and the 

source of basement vapor modeling. 
conclusion remains that subsurface soil VOC data are not a significant 

~~ 

Site-conceptual Model 

Comment 

It is unclear from the site-conceptual model on page F3-15 if soil ingestion to 
current on-site workers and future on-site residents is to be calculated as a 
direct exposure, without modelling fate and transport. This must be clarified. 

356 

Response 

The purpose of the figure is not to show what values are modeled and 
what values are measured. The purpose is to show the conceptual 
framework of the site as succinctly as possible. To use this figure to 
define which values were modeled unnecessarily complicates the figure 
since all classes of receptors (both on-site and off-site, both current and 
future) are shown. 

Groundwater Pathways 

Comment 

The ingestion of groundwater must be evaluated as a pathway of exposure to 357 
fiture residents. IfMCL’s and/or health based standards are to be met for the 
groundwater, then leaching of soil contaminants to ground water must be 
evaluated. l3is chapter must include a discussion of the model to be used to 
evaluate the leaching process. 
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Comment 
Reference 
Number 

Response 

Ingestion of groundwater is evaluated in the Final Report. Contaminants 
have already leached to the saturated zone in IHSS 119.1, where 
ingestion of grdundwater has been evaluated. To assume that present 
concentrations will be consumed for 30 years is bounding. 

' 
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Comment 
Reference 
Number 

Tech Memo 6 and Attachment F-4 "Receutor Intake Calculations" 

Comment 

Tech Memo 6 lists a matrix factor for dermal absorption and a bioavailubility 
factor for soilshediments. These factors do not appear in Attachment F-4, 
however, no mention of eliminating or altering them appears in the summary of 
changes for the PHE in the front of Tech Memo 6. Were these factors indeed 
droppedfrom the exposure assessment? This neea3 to be clanped. 

I Response 

Yes, the matrix factor was dropped from the exposure assessment. This 
was clarified. 

358 

Comment 

Tables 3,4,5, and 6 of Attachment F-4 lists the d e m l  absorption factor for 359 
metals as 2.oOE-06. This is incorrect. D e m l  absorption studies with 
chromium in soil have demonstrated 0.1 - 1.0% absorption via the dermal 
route. ( D e m l  Exposure Assessment: Applications and Principles; EPA 1992). 
It is recommended that a dermal absorbance factor of 0.1 % be used for metals. 
This factor has been used in a number of regional guidances. 

Response 

As discussed with the Region 8 health physicist (Phil Nyberg) and 
toxicologist (Susan Griffin), dermal exposure to metals (especially 
radionuclides) should only be addressed in a qualitative manner for the 
human health risk assessment. If COCs had been identified which are 
known to be readily absorbed dermally (e.g, mercury, chromium), then 
these metals would be evaluated quantitatively. However, since these 
metals are not identified as COCs at OU1, dermal exposure to metals is 
addressed qualitatively in the Uncertainty Section. 
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Comment 
Reference 
Number 

Comment 

Table 4 of Attachment F-4 lists the exposure duration of an industrial worner on 
site as 0.5 hour/@. This is inappropriate in the consideration of soil 
ingestion. The concept that soil ingestion is limited to outdoor exposure, and 
that the 50 mg/@ EPA soil ingestion default can be evenly divided throughout 
the day is erroneous. The 50 mg/@ soil ingestion value is a combination of 
outdoor soil and indoor dust. Tracer element studies have shown that 
approximately 50% of soil ingestion is from outdoor soil and approximately 
50% is from indoor dust, even though the study participants were outdoors only 
1.5 hours on the average (Stanek and Calabrese, 1992, J.  Soil Contam. I(1)). 
Therefore the exposure duration of the current industrial worker should be 
changed to 8 hour/@ (similar to the fiture industrial worker shown on Table 
5). To allow a direrent exposure duration for industrial/commercial workers 
who remain onsite for the entire workday would be inconsistent with the EPA 
risk assessment process and would require JushfiCatiOn. 

Response 

The 0.5 hour/day is applied to inhalation of contaminants for the current 
on-site worker at the 881 Hillside Area. It is assumed that 50 mg/day of 
soil is ingested during this period every day. 

CHAPTER 4 - TOXICITY ASSESSMENT 

General 

Comment 

The objective of a Toxicity Assessment is to gather qualitative and quantitative 
toxicity information for the contaminants being evaluated. For the most part, 
Chapter 4 has completed that objective. Specific comments which must still be 
addressed are: 

361 
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Comment 
Reference 
Number 

Page F4-4, Paragraph 2 states that EPA's R P  approach represents the highest 
risk to which any individual living near the site is likely to be exposed. This is 
incorrect. Studies which have compared calculations based on the R P  
approach with actual animal or human data have found that the IO-fold 
uncertainty factors did not account for all of the inter- and intra-species 
variability resulting from exposure to a chemical pourson and Stara, Reg. Tox. 
Pharm. 3 (1983); Hattis et a1, Risk Anal. 7:4 (1987)l. EPA's R P  approach 
more accurately represents an upper bound estimate of toxicity. The document 
must be changed to reflect these findings. 

- 

Response 

The discussion of the RfD has been revised and is located in Section 
F6.1 of the Final PHE. 

Comment 

Page F4-23 attempts to convert the inhalation Reference Concentration for 
Methylene Chloride to a Reference Dose by a route-to-route extrapolation. 7% 
is inappropriate and must be removed from the text. Route-to-route 
extrapolations must not be attempted for chemicals which exhibit portal-of entry 
efects. In the case of dichloromethane, this is manifested as upper respiratory 
tract irritation. n e  situations under which route-to-route atrapohtion can or 
cannot be attempted are outlined in EPA's 1990 "Interim Methods for 
Development of Inhalation Reference Concentrations". Furthermore, the 
inhalation Reference Concentration for dichloromethune was based on extensive 
pharmacokinetic modelling. Simplified attempts to convert this Reference 
Concentration to a Reference Dose without the chemical-specijic 
pharmacokinetic information would result in a meaningless number. 

Response 

Methylene chloride and dichloromethane did not pass the screening 
process agreed to in the 8 April 1993 comment resolution meeting (see 
the response to Comment 1 18). Consequently, this specific conversion is 
not included in the Final PHE. 
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Comment 
Reference 
Number 

CHAPTER 5 and ATTACHMENT F-7 - UNCERTAINTY ANALYSIS 

General 

Comment 

This is without a doubt the most controversial section of this document. DOE, 
EPA and CDH agree that Monte Carlo analysis can be of value to a risk 
manager when evaluating the extent of uncertainty involved with a risk 
assessment, however, the agreement appears to end there. DOE believes that 
probabilistic analysis should be applied to the toxicity assessment, whereas 
EPAKDH do not. No agreement has been reached on the central tendency 
values or the shape of the distribution curves for each exposure equation 
parameter. Finally, no agreement has been reached on the ultimate use of the 
Monte Carlo analysis. In the time span available to us, it is unlikely that 
agreement can be reached. For these reasons, it would be best to remove any 
statements regarding uncertainty analysis from the Toxicity, Exposure, and Risk 
Characterization Chapters and restrict them to the Uncertainty Chapter. 
specific comments are asfollows: 

363 

Response 

See response to Comment 110. All discussion of quantitative uncertainty 
has been moved to the Uncertainty Section (F7.3). 

Comment 

Page F5-2, Table F5-1 states that the likelihood of a fiture on-site resident is 
improbable and that this would overestimate risk. 7% is a risk management 
decision and does not belong in this document. 

364 
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Comment 
Reference 
Number 

Response 

The text as written is not making a risk management decision, but 
discussing some of the qualitative uncertainty associated with risk 
estimates. The text from p. F5-2, Table F5-1, is now located in Table 
F7-27. Text has been added as follows. "The likelihood of future on- 
site residential development is small. If future residential use of this site 
does not occur, then the risk estimates calculated for future on-site 
residents are likely to overestimate the true risk associated with future 
use of this site." 

Comment 

Page F5-4,5 states that Attachment F4 presents the results of the estimted 
variation in the observed contaminant concentrations. Please idennB where in 
Attachment F4 this informution is located. 

Response 

This was a mistake. This is corrected in the Final Report. 

Comment 

Page F5-7 discusses the application of uncertainty anulysis to the toxicity 
assessment. n e  results show that the MLE is an unsrable quantity, therefore 
the 95th percentile value must be used. 

Response 

DOE is not advocating the exclusive use of the MLE over the 95th 
percentile value. Rather, full presentation of the data and its related 
variability and uncertainty (including 5th percentile, 99th percentile, etc.) 
is what is advocated. 
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Comment 
Reference 
Number 

Comment 

Page 5-15 states that "the RME value commonly lies above the 95th percentile". 
After reviewing the "inputs" used for the Monte Carlo analysis in Attachment F- 
7, it is not dificult to understand why. The inputs chronically underestimate the 
exposure parameters in the numerator of the exposure equations, and 
overestimate the parameters in the denominator. At other Supe@nd sites where 
Monte Carlo analysis has been applied, we have found that the RME either 
approximates the 95th percentile or is less than the 95th percentile. Comments 
on the individual parameters: 

367 

Response 

There appears to be a misunderstanding. For C carcinogens in which 
slope factors are highly uncertain, the RME value is often well below the 
95th percentile. 

1) Body Weight 
This input only uses adult males in it's estimate of body weight. This serves to 
increase the denominator of the exposure calculations. Adult females must also 
be in the estimate. A mean of 72 kg instead of 77 kg is more appropriate. 

368 

Response 

The distribution of body weight for males has been added to the 
distribution for females to arrive at an overall distribution for body 
weight in the Final Report. 

Comment 

2) Inhalation rates 369 
The EPA Exposure Factors handbook (1991) idenh9es 20 cu.m./day as the 
averaae breathing rate of an adult resident, not the "highest weekly inhalation 
rate". Assuming a normal distribution with a standard deviation of 6 
cu.m./day, this would yield a 95th percentile estimate of 30 cu.m./day. The 
value of 12.9 cu.m./day idenh9ed in Attachment F-7 is incorrect and must be a changed to 20 cu.m./day. 
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Comment 
Reference 
Number 

Response 

The Supplemental Guidance to RAGS (1991) supersedes the Exposure 
Factors Handbook (1989) and reports a highest weekly average inhalation 
rate of 18.3 m3/day. This average rate was used and truncated at an 
upper limit of 30 m3/day. 

Comment 

3) Averaging Time 370 
Averaging time is diflerent for carcinogens and non-carcinogens, however, this 
is not direrentiated in Attachment F-7. Averaging time must be set equal to 
exposure duration for non-carcinogens. For example, if the average exposure 
duration was 12 years, then the averaging time should be 12 years also, not 75. 
Also, in each iteration of the Monte Carlo simulation, the averaging time for 
non-carcinogens should be equal to the value selected for the probability 
distribution function for duration. This ensures that the ratio of exposure 
duration to non-cancer averaging time is always 1:l regardless of the value 
selected for duration. 

Response 

Quantitative uncertainly analysis was not applied to noncarcinogenic 
contaminants. The averaging time for carcinogens was correctly applied 
in the Draft Report. 
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Comment 
Reference 
Number 

CHAFIER 6 - RISK CHARACTERIZATION 

Comment 

The risk characterization chapter requires extensive revision. It contains very 
little useful information on the RME risk and contains speculative statements 
regarding the RME approach which are supported by incorrectly manipulated 
data. This section must contain risks calculated by the RME methodology only. 
Specijically it must (1) list carcinogenic risks and Hazard Indices (HI’S) for each 
pathway within an exposure scenario, (2) which chemicals are the drivers for 
that pathway, and (3) combine pathways to show total risk within each exposure 
scenario. For the non-carcinogens, the total HIS must be presented cfirst. 
Segregation of HI’S exceeding 1.0 is appropriate, however, it must be presented 
in a separate table afrer the total HI’S are shown. 

371 

Response 

The Risk Characterization was revised as requested. See also responses 
to Comments 110, 216, and 217. 

Comment 

The quantitative analysis results must be removed from this chapter and 372 
restricted to the uncertainty chapter. The risk manager should have a clear 
picture of the risk to a reasonably maximum exposed individual before he can 
evaluate the extent of the uncertainty in that picture. A suggestion would be to 
place the risk characterization information (as described in the cfirst paragraph, 
without uncertainty information) in Chapter 5, and the uncertainty information 
in Chapter 6. Information pertaining to the voracity of the methodology used to 
derive EPA toxicity values, background cancer risks, comparisons to 
occupational standards, and the toxicity of radionuclides at low doses must also 
be removed from the risk characterization chapter and placed in the uncertainty 
chapter. 

Response 

The risk characterization and uncertainty analysis have been reorganized 
as shown in response to Comment 110. 
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Comment 
Reference 
Number 

Additional Comments: 

Comment 

when the HI exceeds 1.0 it is appropriate to segregate the contaminunts by 373 
eflect and/or mechanism of action. According to RAGS: Part A (EPA, 1989) 
"Segregation of HIS requires identipcation of the major eflects of each chemical, 
including those seen at higher doses than the critical eflect". This was not done 
in the OU 1 risk characterization. Chapter 6 idenhped only one adverse eflect 
for each non-carcinogen, presumably the critical eflect used to establish the 
RP. For example, if the adverse eflect used to 
establish the Rfd for a chemical is hepatotoxicity, yet the chemical is also 
neurotoxic and nephrotoxic, all of the eflects should be evaluated when 
segregating the HI. According to RAGS: Part A (EPA, 1989), "Although higher 
exposure levels may be required to produce adverse health efects other than the 
critical eflect, the R P  can be used as the toxicity value for each eflect 
category". Attached is guidance j?om the Supeghl  Technical Support Center 
providing additional clanpcation on how to segregate HIS greater than 1.0. 

This is not appropriate. 

* 

Response 

This guidance was used to better segregate HIS greater than 1.0 in the 
Final Report. 

Comment 

The jinul statement on page F-25 suggesting that the RME approach is too 374 
uncertain to base regulatory decisions on is irresponsible and speculative. This 
statement must be removed from the document. 

Response 

Reference to the RME has been deleted. This statement has been 
modified to state "Information regarding the uncertainty in quantifying 
intakes, toxicological and carcinogenic response, credibility of future 
scenarios, and the magnitude of background risks will be used by the 
risk manager for regulatory decision-making. 'I 
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Number 

Comment 375 

See attached table. 
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Table 1-1, COMMENT 375 
ROCKY FLATS OU1 PROPOSED FIELD ACTIVITIES COMPARED TO ACTUAL FIELD ACTIVITIES 

SUBSURFACE SOIL AND MONITORING WELL INVESTIGATION 

INDIVIDUAL MSSs 

IHSS 102 

Install the following: 

2 boreholes within IHSS boundary (BHO1 and BH02) 

Colluvial monitor well near BHOl (MWO1) 

5 boreholes in stained area south of MSS (BH03-BH07) 

Colluvial monitor well near BH04 (MW02) 

2 boreholes and 2 alluvial wells south and southwest of 
former pond (BH08 & 09, MW36 & 03) 

IHSS 103 

Install the following: 

3 boreholes within MSS (BH10-12) 

Colluvial monitor well near BHlO and at another to be 
determined location (MW04 & 05) 

IHSS 104 

Install 2 boreholes within MSS (BH13 & 14) 

MSS 102 

Installed BHOl and 02 (36491* & 37391) but 
BHOl not located with MSS boundary 

Did not complete MWOl (36491) 

Installed BH03-07 (31591,31891, 31091, 30291, 
30891) and 2 additional BH near BH05 
proposed location 

Installed MW02 (31891) 

Installed BH08 & 09 (30791 & 30691) and 
MW36. Did not complete MW03. 

IHSS 103 

Installed BH 10, 1 1 ,  & 12 (36991, 36891, 36791) 

Completed MW04 & 05 (36991,36191) 

MSS 104 

Installed BH13 & 14 (36591.37091’1 

Access to this area was not possible due to soft 
ground, cut trees, and designation of the area as 
wetlands. 

M W 4 1  was not completed as it was in the path 
of the French Drain. 

No response required. 

No response required. 

Access problems were encountered at the 
original location. First offset at 36 inches from 
original location was abandoned due to 
insufficient overburden thickness. Second offset 
at 58 inches from original location was also 
abandoned for the same reason. 

No response required. 

NO responie required. 

No resuonse reuuired. 

* These 5 digit numbers correspond to the DOE numbering designation for boreholes and monitoring wells used in the phase III RFI/RI report. 
Items in bold delineate deviations from proposed activities. 
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375 (Continued) 
ROCKY FLATS OU1 PROPOSED FIELD ACT S COMPARED TO ACTUAL FIELD ACTIVITIES 

FIELD ACTIVITIES PROPOSED IN WORK PLAN OR 
TECHNICAL MEMORANDUM 5 

MSS 105.1 & 105.2 

Install 2 boreholes adjacent to IHSS & 2 boreholes 
downgradient of MSS (BH15-18) 

MSS 106 

Install 2 boreholes beneath outfall and check outfall for 
discharge (BH19 & 20) 
Install colluvial monitor well near BH19 (MW06) 

MSS 107 

Sample surface water to determine which footer drain is 

Install 2 boreholes in skimming pond (BH21 & 22) 

Install 1 monitor well (MW17) 

source of VOCs 

MSS 119.1 & 119.2 

Install the following: 

10 boreholes within western barrel storage area (BH23- 

5 colluvial wells beneath site and on downgradient edge 
32) 

(MW07-11) 

7 boreholes within MSS 119.2 (BH33-39) 

2 monitor wells at east southeast downgradient edge 
(MW 12- 13) 

IHSS 105.5 & 105.2 

Did not install BH15 

Installed BH16, 17 & 18 (32191, 32491, 32091) 
but BH17 is located near MSS 106 and not 
downgradient of IHSS 105.2 as originally 
proposed 

MSS 106 

Installed BH19 & 20 (35191,37291) 

Did not complete MW06 (35191) 

MSS 107 

Sampled surface water 

Installed BH21 & 22 (39491,39591) 

Did not complete MW17 (35691) 

MSS 119.1 & 119.2 

Installed BH23-32 (35591,34491, 33991, 35491, 
34891, 34291, 34091, 35291, 34991, 34691) 

or 11 (34191, 33891, 33491, 33691, 34391) 
Installed MWO7-11 but did not complete MW07 

Installed BH33-39 (33791, 33291, 33191, 32691, 
33591, 32891, 32991) 

34791) 
Installed & completed MW12 & 13 (34591, 

Access to this area was not possible. 

The borehole was offset 160 feet from the 
original location because of rig access problems. 

No response required. 

Bedrock was encountered at 2 feet. This well 
was to be drilled at the footing drain. An offset 
at a distance less than 50 feet away would be in 
the vicinity of BH20. BH20 was not completed 
as a well per work plan specifications. 

No response required. 

No response required. 

MW17 as proposed in the Phase Il RFIlRI Work 
Plan, was completed during the Phase III 
investigation (3569 1). 

No response required. 

MW07 and MW11 were not completed due to 
insufficient colluvial thickness, 4.0 and 2.7 feet, 
respectively. 

No response required. 

No response required. 

Wpe 2 4 November 1993 (1505) 



Table 1-1, COMMENT 375 (Continued) 
ROCKY FLATS OU1 PROPOSED FIELD ACTIVITIES COMPARED TO ACTUAL FIELD ACTIVITIES 

Installed BH40-47 (35891, 36291, 37491, 35791, 
36091, 36391,36691, 37191) 

Installed MW14-16 (36391, 36691, & 37191) 

MSS 145 

TECHNICAL MEMORANDUM 5 

IHSS 130 

Install the following: 

8 boreholes (BH40-47) 

3 colluvial monitor wells near BH45, 46, & 47 (MW14- 
16) 

No response required. 

No response required. 

MSS 145 

Install the following: 

2 boreholes near monitor well 1-87 (BH48 & 49) 

1 downgradient monitor well (MW18) 

Installed BH48 & 49, but BH49 is located north 
of IHSS rather than east as originally proposed 
(31991 & 32391) 

IHSS 177 

Install the following: 

1 borehole (BH50) 

1 monitor well (MW19) 

The location was chosen based on available rig 
access. 

French Drain Area 

Install 4 boreholes downgradient of french drain to assess 
extent of toluene contamination (BH5 1-54) 

Installed and completed BH50 & MW19 (35391) 

French Drain Area 

Installed 5 boreholes (30591,30491, 30391, 30191, 
3009 1) 

MSS 130 

No response required. 

No response required. 

Installed & completed MW18 (35991) 

MSS 177 

No response required. 



375 (Continued) 
ROCKY FLATS OU1 PROPOSED FIELD ACT S COMPARED TO ACTUAL FIELD ACTIVITIES 

Install a total of 54 boreholes 

WORK OR 
TECHNICAL MEMORANDUM 5 

Installed 55 boreholes - did not install boreholes at 
2 originally proposed locations. Installed 3 
additional wells at 2 original locations. 

NON IHSS SPECIFIC INVESTIGATION 

Install the following 

A bedrock well next to alluvial well wherever sandstone 
is encountered 

4 alluvial wells upgradient of 881 Hillside (MW20-23) 

4 alluvial wells and 3 bedrock wells downgradient of 
IHSS 119.1 (MW24-30) 

3 colluvial wells near South Interceptor Ditch (MW31-33) 

3 alluvial wells along Woman Creek downgradient of 881 
Hillside (MW34, 35 & 37) 

Perform 3 pumping and tracer tests, each in an array of 
15 well points 

Install 3 piezometers 

Install 3 pilot holes 

CTUAL FIELD ACTIVITIES 

NON IHSS SPECIFIC INVESTIGATION 

Two bedrock wells were completed 

Completed MW20-23, abandoned MW20 (38091, 
37791, 37591, 37691) 

Installed MW24, 29 & 30; did not install MW26 
(32591,37991, 31491) and abandoned MW25, 
27, & 28 (32791,33391, 33091) 

Installed but did not complete MW31-33 
(31391,31191, 30791) 

Installed MW 34, 35, & 37, but did not 
complete MW37 (38591, 30991, 38691) 

Two multiplewell test locations canceled 

Installed 5 piezometers 

Installed 3 pilot holes 

Install a total of 37 monitor wells 

3 bedrock wells 
34 alluvial or colluvial wells 

Completed 26 wells - did not complete wells at 1 1  
originally proposed locations 
- 23 alluvial/colluvial wells 
- 3 bedrock wells 

No response required. 

Hit water main; offset completed (39691). 

MW-25 and MW-26 overburden was not thick 
enough for an alluvial well, MW-27 and MW-28 
were redrilled as bedrock wells 37891 and 
39191. 

MW-33 original location was not accessible. 
Shallow bedrock at offset. The alluvial material 
was not thick enough to complete wells at MW- 
31, 32. 

This well was offset 20 feet to the north of the 
original location and abandoned because of 
shallow bedrock. 

There was not enough water available for two of 
the tests. Pump and tracer tests were performed 
on well 39891. 

No response required. 

No response required. 

See individual responses above. 

See individual responses above. 

Wpe 4 4 November 1993 (1505) 



Table 1-1, COMMENT 375 (Continued) 
ROCKY FLATS OU1 PROPOSED FIELD ACTIVITIES COMPARED TO ACTUAL FIELD ACTIVITIES 

SUBSURFACE SO1 

Each 6-foot composite sample will be analyzed for 
SVOCs, pesticides, PCBs, radionuclides, metals, and 
inorganic parameters 

VOC samples will be collected at discrete depths within 
the borehole. 

Only VOC samples will be collected from subsurface soil 
samples at monitoring well, piezometer, and pilot hole 
locations. 

Collect geotechnical samples from 10 locations. Samples 
will be taken from three discrete locations with the 
borehole. 

Collect a sample for TOC analysis from 10 locations. 
Samples will be taken from a 6-foot composite at three 
intervals within the borehole. 

A radiological screening sample will be collected from 
each composite sample. 

ANALYSES 

It was impossible to determine whether these 
analyses were done because of the 
inconsistencies noted between tables, figures, 
and field borelogs. 

VOC samples were collected using a stainless steel 
sleeve at discrete depths in the borehole. . 

The inconsistencies in the data made this 
difficult to check. However, it appears that 
more than VOC analyses was conducted at 
some of these locations. 

Geotechnical samples were collected from 11 
locations. The field boreholes indicate that the 
samples were not always collected at three discrete 
intervals. 

TOC samples were collected at 11 locations. The 
field borelog did not indicate collection of TOC 
samples. 

No data was provided to substantiate collection 
of radiological samples. 

These analyses were performed depending on 
sample recovery. The bore hole logs reflect 
this. Tables and figures have been revised to 
reflect a "no recovery" status. A table has been 
included in Appendix C that lists samples and 
depths. 

No response required. 

Sampling began before the chemical analysis 
plan was made available; preliminary guidance 
was conservative and SVOC analyses were 
requested at 11 locations not specified in the 

If lithology did not vary in the borehole, it was 
not possible to sample three discrete intervals. 

plan. 

Collection of TOC samples is indicated on each 
relevant borehole log in the sample interval 
column. Two samples that were omitted by 
mistake will be added. 

These samples were collected to determine the 
safety of the samples for shipment, and 
laboratory selection, not for characterization 
purposes; therefore the analytical results are not 
presented in the Final RFWRI Report. 



Table 1-1, CO 375 (Continued) 
S COMPARED TO ACTUAL FIELD ACTIVITIES 

SURFACE SOIL IlyI 
Collect nine samples from 5O’xlOO’ plots in Rock Creek 
drainage using modified Rocky Flats soil sampling 
technique described in Technical Memo 5 .  

Collect 28 samples from 24 randomly located 50’xlOO’ 
plots in OU1 plus 4 50’xlOO’ plots in MSSs 106, 130, 
119.1, and 119.2. 

Analvses 

Analyze surface soil samples for total metals, 
radionuclides, SVOCs (base/neutrals), pesticides/PCBs & 
other parameters 

SSTIGATION 

All samples taken as proposed. 

27 samples collected as proposed. One sample in 
MSS 130 not collected. 

These analyses were conducted 

GROUND WATER INVESTIGATION 

Analyses 

Ground-water samples will be collected on a quarterly 
basis and analyzed for metals, radionuclides, VOCs, 
SVOCs, pesticides, and PCBs. Parameter list may be 
modified in subsequent sampling rounds. 

The parameter list may be reduced in subsequent 
quarterly sampling events if certain parameter groups are 
not detected or are not significantly above background 
levels and if approved by EPA and CDH. 

AIR INVESTI( 

Place low flow air samples in 4 locations in the Woman 
Creek drainage on stakes in breathing zone level. 

Collect samples for 8 hours and analyze for total 
suspended particulates and respirable particle fraction. 

Analyses 

Ground-water samples were collected on quarterly 
basis and analyzed for VOCs, SVOCs, pesticides, 
PCBs, metals, and radionuclides. The list of 
compounds proposed in the work plan for the 
above listed parameters was expanded. 

Some wells which showed non-detects during 
the fourth quarter 1991 ground-water sampling 
were not resampled during the first quarter 
1992. No explanation was given for the 
decision not to resamole. 

ATION 

Installed 4 high volume air samplers. 

0 .  Samples analyzed for these parameters and 
plutonium. 

PONS 

No response required. 

There was one biased and one random location 
proposed for MSS 130 (RA034 and RA035). 
Both samples were collected on 3 March 1992 
and submitted for chemical analyses. The data 
for the sample from location RA034 
(SsO306IWS) were not available from RFEDs 
for incorporation into the Draft Final RFI/RI 
Report. The results are presented in this 
document. 

No response reauired. 

No response required. 

All wells were resampled unl ss they were dry 
or inaccessible due to French Drain construction 

~ 

High volume air samplers were used because it 
was felt that these were a conservative approach 
to detecting airborne contaminants. Previous 
investigations which used low volume samplers 
did not detect any compounds. 

No response required. 
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Table 1-1, COMMENT 375 (Continued) 
ROCKY FLATS OU1 PROPOSED FIELD ACTIVITIES COMPARED TO ACTUAL FIELD ACTIVITIES 

VESTIGATION 

Sampled nine locations in 4th quarter 1991. 

SURFACE WATER Ip 

Surface water samples will be analyzed for total metals, 
field parameters, indicator parameters, anions, 
radionuclides, VOCs 

Sample 17 existing surface water stations 

Surface water samples were analyzed for these 
parameters. 

SEDIMENT INVE 

Sample 3 new sediment stations 

Physical characteristics of the sediments and the spatial 
distribution of metal concentrations will be examined to 
assess the adequacy of the background sediment 
geochemical characterization, and whether metals are 
contaminants in the 881 Hillside. 

Analyses 

Analyze sediments for Radionuclides, metals, SVOCs, 
VOCs, pesticidesIPCBs, indicator parameters 

FIG ATION 

Three new sediments locations sampled 

This was not done. Only data from the new 
sediment locations were presented. No 
background sediment concentrations were 
established. 

Sediment samples were analyzed for all these 
parameters, except radionuclides 

The RI included 21 surface water sampling 
stations. These were stations listed in the Work 
Plan and additional stations upgradient along 
Woman Creek and the SID. Two seep locations 
were added. (See Section 2 of the RI). 

No response required. 

No response required. 

Data from 8 sediment stations, including two 
upgradient stations, are presented in the RI. 

The data was not available in time for 
incorporation into the Draft Final RFIlRI 
Report. The information has been incorporated 
into the final document. 
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3.0 GENERALCOMMENTS 

The following comments describe the general technical inadequacies and inconsistencies 
noted in the RFURI report. Rather than include every speciJic inconsistency noted, PRC has 
cited a few examples within the appropriate general comments. These examples help to clan3 

how the document should be revised. For ease in reading, the general comments have also been 
subdivided according to the various sections of the RFURI. Because the appendices contain data 
as well as the text of the environmental evaluation (EE) and public health evaluation (PHE), 
these comments are also subdivided by appendix number. It should also be noted that the PHE 

was divided into chapters and that both the EE & PHE contain attachments. Therefore, the 
chapter or attachment number is referenced where appropriate. 

Comment 
Reference 
Number 

Section 2.0. OU 1 Field Investigation 

Comment 

1. Geotechnical and total organic carbon (TOC) samples were collected 
from soil borings. In addition, borehole geophysical studies were also 
conducted at jive boreholes. Although the data generated fsom these 
samples and the natural gamma and caliper logs are contained in 
Appendix A, none of the data are discussed in detail in the RFI/RI 
report. The only reference to the data is contained in the fate and 
transport section. A discussion of this data should be added to the 
section on nature and extent of contamination discussion (Section 4.0) 
and/or to the section on physical characteristics (Section 3.0). 

376 

Response 

The borehole geophysical gamma and caliper logs were used in planning 
the packer tests to corroborate depth of bedrock and to assess the 
condition of the borehole wall. With no anomalies, discussion of the 
geophysical logs would not add to the discussion of geology. The utility 
of the TOC data is in evaluation of fate and transport. Therefore, 
Section 5 is where TOC data are presented. 

Final Phssc IIl RFURI Report, 881 Hillside A m  
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Comment 
Reference 
Number a 

Section 3.0, Phvsical Characteristics of OU 1 

Comment 

1. The RFI/RI report repeatedly assumes that the french drain will capture 377 
all contaminated ground water releasedfrom OU I .  However, data are 
not provided to support this argument because the monitoring wells that 
will supply this data were not installed until August 1992. In March 
1992, EPA and Colorado Department of Health (CDH) requested that 
DOE develop and implement a monitoring plan specijkally to monitor 
the abiliry of thefrench drain to capture all contaminated ground water 
in the upper HSU of OU 1. The result of this request was the French 
Drain Performance Monitoring Plan (FDPMP) by DOE/EG&G in June 
1992 (EG&G, 1992). Installation of the wells proposed in the FDPMP 
did not begin until August 1992. Therefore, the data needed to assess 
the per$ormance of the french drain will not be available until afrer wet- 
season (April through June) water levels have been measured in the 13 
new monitoring wells, which are located directly downslope of the french 
drain. 

Response 

See response to Comment 34. 

Comment 

Although appropriate data could not be collected in time for this report, 378 
the Phase 111 RFI/RI should: (1) use whatever weekly water level data 
are available from these wells at the time this report is compiled (the 
FDPMP requires water levels to be measured at these wells on a weekly 
basis throughout the duration of the Interim Measure/Interim Remedial 
Action [IMIRAJ); and (2) refrain from drawing conclusions about the 
efectiveness of the french drain in intercepting contaminated ground 
water in the upper HSU of OU I without presentation of adequate 
monitoring data. 

Response 

Water levels from the French Drain monitoring wells have been included 
in the Final RFWRI Report. See response to Comment 34. 
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Comment 
Reference 
Number 

Section 4.0. Nature and Extent of Contamination 

Comment 

1. Numerous inconsistencies were noted involving the text, tables, and 
figures of this RF.I/RI report. Most of these inconsistencies were noted in 
the discussion of contaminant results in Section 4.0 and in the 
presentation of data in the appendices. Specijically, PRC was unuble to 
correlate the borelog notations of sample collection (Appendix A), the 
soil contaminant distribution maps (Section 4.0), the soil samples 
collected summary table (Table AI-@, the analytes detected tables 
(Tables 4-7 through 4-15) and the nature and extent discussion (Section 
4.0). Inconsistencies were found each time PRC attempted to trace a 
detected contaminant through all of the above places it was referenced. 
For example, the contaminant distribution map indicates that no sample 
had been collected, but the text, Table AI-6, and the data show sample 
results. Because so many inconsistencies were noted, the validity of the 
presented data is suspect. 

379 

Response 

Inconsistencies within the text, tables, figures, and appendices have been 
corrected. 

Comment 

2. The presentation of data in Section 4.0 made it diDcult to vena 
contaminant concentrations. The data summary tables were only brief 
summaries of the analytes detected. Specijically, the tables listed types 
of compounds, the sample size, number of detections, concentration 
range, and concentration mean. They did not include the concentration 
of a contaminant at depth within the borehole. Because the individual 
data were not presented, it was diflcult to evaluate the contaminant 
distribution maps except by reviewing the raw data presented in the 
appendices. To facilitate data review and interpretation, the raw data 
should be reduced to summary tables that clearly illustrate the 
contaminant concentrations. 

380 
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Comment 
Reference 
Number 

Response 

The type of presentation requested by the commentor has been presented 
on the "MSS" figures in Section 4, which illustrates the extent of 
contamination. 

~ 

Comment 

3. The discussions of IHSS contamination discuss in detail only those 
Contaminants detected at more than an order of magnitude above 
background levels. Other unsupponed assumptions about Contamination 
are described below. 

e ?%e RFI/RI often refers to radionuclide concentrations less than 
three times background and metal concentrations less than two 
times background as a reflection of the natural variations of 
background contaminant levels. This is not consistent with the 
definition of background, as developed in the Background Repon. 

381 

Response 

A comprehensive discussion on the procedure for identification of site 
contaminants is presented in the response to Comment 44. 

Comment 

0 The background level for organics is set at the detection limit. 
However, the report also states that organics must also be more 
than an order of magnitude above detection limits in order to be 
considered a contaminant. The order of magnitude above 
detection limits approach for organics is also not consistent with 
the background definition referred to above. 

382 

Response 

A comprehensive discussion on the procedure for identification of site 
contaminants is presented in the response to Comment 44. 
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Comment 
Reference 
Number 

Comment 

a 

Response 

The sediment data were compared to results obtained at an 
upgradient sediment sampling station. However, the RFI/RI also 
states that this procedure has been discontinued because a RFP 
sitew.de suvace water and sediment geochemical background 
level has been established. The RFI/RI report must indicate 
whether this change in the background level aflects the results 
presented in the report. 

383 

The appropriate background values have been used to determine whether 
a substance is a potential contaminant or not (see response to 
Comment 44). However, those substances determined to be potential 
contaminants were compared with upgradient sediment stations to 
determine if the contamination is of OU1 origin. 

Comment 

As a result of these above-referenced assumptions, the discussion on the 384 
nature and extent of contamination includes only those data an order of 
magnitude above background levels. The remaining data are limited and 
often do not provide enough informution to establish trends or draw 
conclusions regarding the contamination. It would be more appropriate 
to discuss all the collected data in this section. Tables of data for each 
IHSS would more clearly indicate any trends or patter& in 
contamination. In addition, an explanation for all the assumptions made 
must be provided. 

Response 

A comprehensive discussion on the procedure for identification of site 
contaminants is presented in the response to Comment 44. All site 
contaminants identified by the screening process are discussed, and the 
data are summarized in tables and presented on figures in the Final 
Report. A discussion on the occurrence of every analyte whether a site 
contaminant or not is unnecessary and inappropriate. 
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Comment 
Reference 
Number 

Comment 

4. The discussion of the nature and extent of contamination does not include 
the data gathered during the Phase I and 11 investigations. To present a 
complete overview of the contamination present in OU 1 media, all 
available data must be used. Because areas of noted contamination may 
not have been resampled during the Phase 111 investigation, it is even 
more important to use a combined data set. Therefore, it is 
recommended that Section 4.0 be rewritten using all valid Phase I ,  11 
and 111 data. In this manner, contaminant trends over time may also be 
apparent. 

385 

Response 

The Draft Report used fourth quarter 1991 and frrst quarter 1992 
analytical data for the purposes of illustrating and discussing the type and 
extent of contamination. The Final RFI/RI Report uses chemical data 
collected between 1986 and 1992 to describe the type and extent of 
contamination at OU1. This is discussed in Section 2.1. 

Comment 

5. Historical data invaluable to characterizing hydrogeologic conditions and 386 
the nature and extent of contamination in the ground water at OU 1 were 
not provided in this report. The contaminant distribution maps that are 
provided (Figures 4-94 through 4-97) are inadequate because they 
represent only low water table conditions first and fourth quarters). 
Because the upper HSU is variably saturated throughout the year, data 
were not available for many of the downgradient welkr that were dry 
during the winter. However, data should be available from Phase I and 
11 monitoring wells during the second and third quarters of previous 
years (pam'cularly 1990 and 1991) and should be presented to evaluate 
the extent of contamination during periods when flow occurs in these 
downgradient areas. The presentation of multiple years of data also may 
illustrate t r e d  in the movement of contaminants. 

Response 

See the response to Comments 310 and 385. Review of the historical 
data has not revealed trends in contaminant migration over time. This is 
discussed in the Final RFI/RI Report. 
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Comment 
Reference 
Number 

Comment 

The presentation of water table maps (particularly second quarter) from 
earlier years would help to evaluate the eflectiveness of thefrench drain. 
The only wet season water table map presented in the Phase 111 RFI/RI 
report is from April 1992, afrer the installation of thefrench drain. The 
water levels for the January 1992 water table map were measured during 
construction of thefrench drain, therefore the map does not depict the 
hydrologic regime before or after installation of the french drain. Water 
table maps representing pre-french drain conditions should be included 
in this report, particularly for high water table conditions (April through 
June). 

387 

Response 

The Final RFWRI Report presents water table maps for the first @re- 
French Drain) and second quarters of 1992 and the second quarter of 
1993. These maps illustrate the condition before and after the French 
Drain was put into operation. The presentation of an earlier water table 
contour map is not very informative as both the French Drain monitoring 
wells and the Phase 111 RI monitoring stations were not installed; this left 
very few monitoring points that were in useful locations. 

Comment 

6. The contention is made repeatedly throughout the document that the data 
show contamination has not migrated downgradient of IHSS 11 9.1. It is 
recognized in this report that the bedrock surface is incised with 
paleochannels, where ground water flow should be concentrated. 
However, there are no downgradient monitoring wells located below well 
0487 (which is contaminated) that are positioned in the paleochannel. 
Well 4787, which is the only monitoring well on the hillside below well 
0487, appears to be located on a bedrock high according to Figure 3-24 
(bedrock topography). Therefore, this well is probably not positioned to 
intercept the preferential flow path. In order to characterize the extent 
of contamination downgradient from IHSS 11 9.1, a well might need to be 
installed in the paleochannel above the french drain. 

388 
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Comment - 
Reference 
Number 

Response 

A detailed bedrock topography map of the area in and downgradient of 
IHSS 119.1 reveals that wells 4787 and 5587 are located within the ~ 

- bedrock channels. Both wells have contained groundwater, although not 
continuously, and also contained low concentrations of VOCs on rare 
occasions. Order of magnitude calculations of the expected migration 
distance ("order of magnitude" accuracy) using hydraulic gradient and 
conductivity, the fraction of organic carbon, partition coefficients and 
suspected date of release provide reasonable agreement with the observed 
extent of contamination based on the groundwater chemistry in wells 
0487, 4787, and 5587 (Sections 5.2 and 5.3 of the Final RFI/RI Report). 
The Final RFI/RI Report includes the detailed bedrock topography map 
and a discussion of the historical water quality in wells 0487, 4787, and 
5587 leading to the conclusion that these wells adequately characterize 
the dissolved contamination plume downgradient of MSS 119.1. 

Section 5.0, Contaminant Fate and Tram~ort 

Comment 

1. The contaminant fate and transport section (Section 5.0) of the RFIIRI 
report contains all the infomtion suggested by EPA g u i h c e  @PA, 
1988). This informution includes a thorough discussion of factors that 
control the fate and transport of contaminants at OU 1. PRC's major 
comment on the fate and transport section of the RFI/RIpertains to its 
failure to include modeling of contaminant transport, pam'culurly for 
volatile organic compoundF (VOCs), in ground water. The decision not 
to include ground-water contaminant transport modeling is based on 
tenuous geologic interpretations, a limited analytical data set, and some 
assumptions that need to be substantiated for example, that all 
southward migrating ground water in the upper HSU is captured by the 
ji-ench drain). Because contaminants in ground water could move faster 
and farther than expected, their movement should be modeled in this 
section of the RFI/RI report and compared to ground water data which 
still has not been presented for the areas down gradient of the proposed 
sources. 

389 
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Comment 
Reference 
Number 

Response 

Rather than include a rigorous contaminant transport model which will 
have inherent errors due to not knowing the precise date or amount of 
release, EPA and CDH agreed on 11 March 1993 to allow DOE to make 
some preliminary calculations of movement of selected compounds, and 
to match these against observed concentrations (see response to Comment 
388). The calculations include seepage velocity and retardation factors 
and produce estimates of how far a compound has traveled from the 
general source area and are presented and discussed in Section 5.3.2.2. 
The Draft RFI/RI Report also stated that the french drain was effective 
in capturing upper UHSU groundwater migrating from OU1 as a basis 
for not performing contaminant transport modeling. This statement 
regarding the French Drain has been corroborated by April 1993 
groundwater level data that show the french drain monitoring wells as 
being dry after a month or more of heavy precipitation. Also, the 
baseline risk assessment uses exposure point concentrations in the 
calculation of risk, rather than predicted concentrations. Therefore, 
modeling results are not utilized in this portion of the Final Report. 

Section 6.0, Baseline Risk Assessment 

Comment 

1. The introductory remarks to the risk assessment state that the loss of 
w*ldlVe species is a yardstick of overall environmental quality. The EE 
does not compare species found in OU I habitats with those found in 
Rock Creek habitats which was a common endpoint identified throughout 
the field sampling plan. In fact it appears the use of Rock Creek for 
comparison may not be appropriate. If this comparison can be made, 
for those analyses it must be based on species numbers, such as richness, 
to be valid. The source for the hazard index evaluation should also be 
provided. The discussion as it stands seems arbitrary and should be 
supported by data. 

390 
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Comment 
Reference 
Number 

Response 

The selection and use of reference areas in the OU1 EE was the subject 
of meetings between EPA, CDH, and DOE. The appropriate use of the 
specific terrestrial and aquatic data collected from the Rock Creek area 
was agreed upon (results of meeting on March 5, 1993). DOE used the 
reference data as agreed and detailed the criteria under which the areas 
and their uses were chosen. 

. 

Comment 

1. It is not possible with the existing semivolatile organic compounds 
(SVOC) data to assess the extent or level of polynuclear aromatic 
hydrocarbons (PAHs) contamination in OU I soils. The utility of the 
SVOC data is limited for the following reasons: 

e Most of the SVOC soil analyses were aflected by aldol 39 1 0 
condensation products. The high levels of these products in the 
SVOC analyses resulted in high detection limits for the PAHs. In 
many cases, PAH detection limits were raised by one or two 
orders of magnitude. These elevated detection limits would not 
allow the quantitation of PAHs present in low to moderately 
contaminated soils. 

Response 

The carcinogenic risk associated with the PAHs that were detected at the 
higher detection limits is within the acceptable risk range per the NCP 
(10' to Therefore, although low levels of PAHs may go 
undetected because of high detection limits, this issue should not be a 
concern. 
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Comment 
Reference 
Number 

Comment 

a 

e The compositing of soil samples from 6-foot subsurflace soil 
intervals does not allow determination of environmental 
contamination, particularly for chemicals with low aqueous 
solubilities such as PAHs. Chemicals with low aqueous 
solubilities do not Contaminate soil media evenly. Rather, they 
are transported in soils by preferential pathways and by physical 
or mechanical means, resulting in a heterogenous distribution of 
the contaminants in the subsuvace environment. The analysis of 
composited soil samples dilutes the concentration of the 
contamination and does not allow the risk associated with the 
contamination to be adequately assessed. 

392 

Response 

The commenter’s statements concerning the low mobility of PAH 
compounds is generally true. PAH compounds do become more mobile 
when in contact with certain solvents, and, as solvents are known to have 
been present in the drums stored at IHSS 119.1, it is possible that PAH 
compounds may have moved a greater distance than would be expected 
than if solvents were not present. The composite method of sampling for 
these parameters was acknowledged with the approval of the work plan 
and sampling and analysis plan. 

Comment 

2. In general, the subsurflace soil sample analytical result tables presented 393 
in Appendix C are in good order; however, the following errors or 
omissions were noted: 

e Sample type abbreviations are lacking in many cases and when 
coupled with sample depths of 0.00, the results reported are 
meaningless. 

e Tentatively identified compounds (nCs) did not always supply the 
nume of the chemical. All TICS should be properly idenh!jied 
when possible. 
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Comment 
Reference 
Number a 

e Some matrix spike/matrix spike duplicate (MSMSD) results were 
not properly reported; for example, the SVOC analysis of sample 
34291. 

~ 

3. Several soil, VOC in bedrock, VOC in alluvial ground water, and SVOC 
in alluvial groundwater entries in Appendix C do not list detection limits 
or list incorrect detection limits as 0 or 1. All data detection limits 
should be corrected in thejinal document. 

. Response 

Sample type abbreviations have been added where lacking. The 
compound names of TICS have been added where possible. The 
spike/matrix spike duplicate analyses have been QAed. The appropriate 
detection limits have been added to the final document. 

AuDendix E - Environmental Evaluation Review 

See EPA comments. 

ADDendk F - Public Health Evaluation 

Comment 

1. Chapter 2 of Appendix F should be completely reorganized. It does not 394 
present the basic information necessary to determine whether the correct 
COCs were selected. Although the essential informution may be present 
elsewhere in the PHE, it is diJicult to locate and much of it appears to 
be missing. It is not apparent why the pertinent information is scattered 
throughout various appendices and attachments in the back of the PHE; 
this informution should be consolidated and presented in Chapter 2. 

Response 

COC identification has been moved to the main body of the PHE 
(Section F3). 
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Comment 
Reference 
Number 

Comment 

2. Although the maximum and minimum concentrations and frequency of 
detection are presented for OU I contaminants in Tables 2-1 through 2- 
2d in Attachment F I ,  the sample quuntitation limits, the standard 
deviation, and the upper 95 percent confidence limit are not provided but 
may be presented elsewhere in the report. This informution should be 
summurized in Chapter 2. 

395 

Response 

Data summary information has been provided in the main body of the 
PHE (Section F3). 

Comment 

3. Site-specijic background concentrations for each contaminant, including 396 
the appropriate summury statistics, are fundamental to the risk 
assessment. This information is only qualitatively presented in 
Attachment FI and does not permit a detailed analysis or allow statistical 
comparison. For example , when background contaminant levels are 
compared to site-related contaminants, the result of the statistical test is 
presented as either "yes" or "no". Additional informution, including a 
statistical summary and sample location, should be provided that is 
consistent with background results developed in the Background Report 
and Workplan. 

Response 

As agreed upon in the 8 April 1993 comment resolution meeting among 
DOE, EPA, and CDH, the background comparison have been completely 
revised in accordance with the flow chart shown in the response to 
Comment 1 18. 

Final Phase Ill RFIlRl Report, 881 Hillside Ana 
Response to Agcncy Comments 
cg&g\oul \commcnls\376-396 



Comment a Reference 
Number 

4.0 SPECIFIC COMMENTS 

The following comments describe specijk technical inadequacies and 
inconsistencies noted in specific pom'ons of the RFIIRI report. The comments 

reference a pam'cular page and section number or table, flgure, or appendix 
where appropriate. For ease in reading, these comments have been subdivided 
by section and appendix of the RFI/RI report. Comments on tables andJgures 
have also been subdivided. Again comments on the EE and PHE reference the 

chapter or attachment number where appropriate. 

Section 1.0. Introduction 

Comment 

I. Page 1-2, Second ParagraDh: Two references are incorrectly cited in this 397 
paragraph. Rockwell 1988c, and DOE 1990b. These should be 
corrected to Rockwell 1988a and DOE 199Oc. 

Response 

The Final RFI/RI Report has been changed to reflect the correct 
reference. 

Section 2.0. OU 1 Field Investipation 

Comment 

1. Page 2-6. First Paragraph. and Page 4-34. Third Paragraph: The text in 
Section 2.2 states that RF'P's sitewide air monitoring program, referred 
to as the Radiological Ambient Air Monitoring Program (RAAMP), 
includes 53 air samplers. However, Section 4.4 describes 51 samplers. 
Section 2.3.9 of the work plan states that the W P  includes 54 
samplers. The correct number of air samplers composing the network 
must be correctly stated. 

398 

z 

0 ,  
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Comment 
Reference 
Number 

Response 

The correct number of samplers based on the 1991 Rocky Flats Plant 
Site Environmental Report is 5 1. The text in the Final RFI/RI Report 
has been changed accordingly. 

Section 3.0. Phvsical'Characteristics of 4 OU 1 

Comment 

1. Pane 3-1 6. Third Paraaraph: This paragraph idenhjies borings where 399 
siltstones and fine-grained sandstones subcrop below the alluvium, and 
introduces Figure 3-23, which depicts the areal distribution of 
subcropping sandstones and siltstones based on drill-core descriptions. 
The text and figure do not agree. For example, the text indicates that 
borings B32491, 31 291, and 4787 revealed subcropping sandstones and 
siltstones. The figure does not. Two of the borings listed in the text 
(B302909 and B399790) do not appear on the well and borehole location 
map Figure 3-27). These borings may also be located outside of areas 
idenhped on Figure 3-23 as having subcropping sandstones. 
Discrepancies between Figure 3-23 and the text on page 3-16 must be 
resolved and the boreholes listed on page 3-16 must be correctly 
idenhjied on the cfigure. 

Response 

The text and Figure 3-23 (new Figure 3-22) have been brought into 
agreement. Borings B302090, B300890 and B300790 were incorrectly 
labeled as B302909, B300891 and B399790, respectively. 

Comment 

It is also recommended that Figure 3-23 incorporate the results of the 
french drain excavation study (Appendix A-4). As pointed out in specijic 
comment number 2 on page 19, this informution should be of higher 
quality than informution from drill-core descriptions. The vertical cross- 
section from station 11 + 00 to 11 + SO presented in Appendix A-4 
clearly shows sandstone and siltstone subcropping directly below the 
bedrockkolluvium contact; however, Figure 3-23 does not show 
subcropping sandstone and siltstone in this area. 

400 
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Comment 

0 Reference 
Number 

Response 

Figure 3-23 (new Figure 3-22). has been revised to show subcropping 
sandstones described during the French Drain excavation. 

~ 

Comment 

2. Pane 3-16. Fourth Paraaraph: The text states the bedrock topography 
map (Figure 3-24) was drawn using bedrock depths reported in the 
geologic borehole logs and the french drain excavation investigation. 
The french drain excavation provided a 2 , W f o o t  long, two-dimensional 
cross-section, which was mapped in detail. These data should be 
superior to the borehole data and should be given precedence when 
contouring the bedrock surface. It does not appear, however, that the 
french drain data presented in Appendix A-4 were used to refine the, 
bedrock surface map. Discrepancies of 10 to 15 feet are common 
between the top of bedrock as determined in the french drain 
geotechnical boreholes and the bedrock su@ace elevation mapped in the 
french drain excavation. The bedrock contours on Figure 3-24 match the 
geotechnical borehole data but not the french drain excavation cross- 
sections presented in Appendix A-4. The bedrock surface map should be 
recontoured to incorporate the cross-section data in Appendix A-4. 

40 1 

Response 

The discrepancies noted by the commenter between bedrock elevations 
identified during the French Drain geotechnical investigation and the 
transects drawn during excavation of the French Drain are, in many 
cases, the differences between elevations of slump blocks and the 
elevation of competent, i.e. nontransported, bedrock. During excavation 
of the French Drain, slump blocks were not designated as bedrock, 
although the panel descriptions stated "disturbed claystone. I' If the 
elevation of these slump blocks is matched with the top of bedrock 
picked during the French Drain geotechnical investigation (Appendix A- 
4), one finds there is fairly good correlation. The Phase III RI report 
defines slump blocks as bedrock contained in the UHSU. 
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Comment 
Reference 
Number 

Comment 

3. Pane 3-20. Second Paragraph: The descriptions of the upper and lower 
HSUs given on this page are not consistent with the definition of the 
upper HSU listed on the previous page. The tat on the page states "the 
upper HSU comprises Quaternary and Recent unconsolidated surjicial 
material and a few discontinuous subcropping sandstones. ' I  However, 
page 3-19 states, "the uppermost aquifer at RF'P is unconfined and is 
comprised of Rocky Flats Alluvium, valley-fill alluvium, colluvium, 
bedrock sandstones, and weathered claystones of the Arapahoe and 
Laramie Fomuztions". The description on page 3-20 should be modified 
to include the materials included on page 3-19. 

402 

Response 

The description of the UHSU on page 3-20 of the Draft Report has been 
modified to include the materials listed on page 3-19 of the Draft Report 
in the discussion of the uppermost water bearing unit at RFT. 

Comment 

4. Page 3-22. Second Paranraph: The tat describes seasonal water level 
fluctuations at wells 6487 and 6987, among others. However, wells 
6487 and 6987 are not located at OU 1, but at OU 7, The tat is 
probably referring to wells 6486 and 6986, which are located at OU 1. 
This error should be corrected. 

403 

Response 

The Final RFI/RI Report has been changed to correctly identify the 
wells. 

Comment 

5. Pane 3-23. Fourth Paragraph: The text states the saturated thickness of 
the upper HSU ranges from 0 to 10 feet in the western pom*on of OU 1. 
The January 1992 saturated thickness map clearly shows that the 
saturated thickness of the upper HSU ranges from 0 to above 15 feet in 
the western portion of OU 1. This statement must be corrected. 

404 
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Reference 
Number 

Response 

The Final RFI/RI Report has been revised to accurately reflect the 
saturated thickness in the western part of OU1. This thickness is 
acknowledged as being 0-15 feet in January 1992. 

Comment 

6. Paae 3-23. Fourth Paranrauh: The text states "the occurrence of ground 
water in this area (eastern OU I )  is limited to areas close to isolated 
recharge sources such as the north rim of the valley where seepage from 
,the Rocky Flats Alluvium recharges colluvial materials.. . . Data 
available for much of the eastern pom'on of OU 1 are too sparse to 
support this statement, particularly at the Rocky Flats Alluvium/colluvium 
contact (see specijic comment number 4 on page 52). This statement 
must be WitMrawn or speciB that it is limited to those areas where 
suflcient data are available. 

405 

Response 

The Final RFI/RI Report attributes recharge in the eastern part of OU1 
to seepage from the Rocky Flats Alluvium, and the losing reaches of the 
SID and Woman Creek. Recharge areas are not characterized as 
isolated. 

Comment 

7. Page 3-24. First Paragraph: The text states, "these figures (upper HSU 
cross-sections) illustrate that ground water will be intercepted by the 
french drain under current conditions and that ground water in the upper 
HSU may be discharged to the South Interceptor Ditch below the french 
drain if water levels rise above the levels presented for first quarter 
1992. ' I  This statement contradicts informution elsewhere in this 
document that the french drain will serve as an eflective discharge 
boundary and capture all contaminated water in the upper HSU of OU 1. 
This statement must be clanjied and the contradiction resolved. 

406 
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Comment 
Reference 
Number 

Response 

The revised text in the Final RFI/RI Report deleted the phrase "and that 
groundwater in the UHSU may be discharged to the South Interceptor 
Ditch below the French Drain if water levels rise above the levels 
presented for first quarter 1992." The unlikely scenario where bypass 
might occur along a large section of the French Drain would be if 
groundwater levels rose approximately 10 feet, and groundwater 
discharged at the ground surface above the French Drain and was 
transported to the South Interceptor Ditch via overland flow. For 
additional discussion of the French Drain see response to Comment 8. 

Comment 

8. Page 3-34. Second Paragraph: This paragraph presents calculations 407 
intended to show that there is no exploitable volume of ground water in 
the upper HSU of OU 1. The paragraph, howe.ver, contains erroneous 
and misleading statements. The text states, "Driscoll (I 986) idenhses 
low-yield aquifers appropriate for domestic and other uses as having 
aquifer transmissivities of up to 0.015 square meters per second 
(m2/sec) ... 'I l3is upper limit was actually cited by Driscoll as 1,ooO 
gallons per day per foot (gpdfl). The value of 0.015 m2/sec that the text 
attributes to Driscoll converts to I00,ooO gpd/fl. Later in the paragraph, 
the value that was computed from field data is presented as follows: 
"The resulting value of aquifer transmissivity for the upper HSU is 0.015 
cm2/sec. This value is approximately IO,ooO times less than that 
idenhsed as appropriate by Driscoll, and indicates that the upper HSU 
at the 881 Hillside area should not be considered as an aquifer capable 
of being exploited for any reasonable use." The calculated value of 
0.015 cm2/sec converts to 10.4 gpd/ft, which is 100 times less than the 
upper limit for low-yield aquifers idenhped by Driscoll, and not l0,ooO 
times less, as stated in the text. Driscoll does not idenh3 a lower limit 
for low-yield aquifers. Misleading statements must be removed from the 
text. Referenced limits must be clearly idenhsed and reported in units 
consistent with the reference. 
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Comment 
Reference 
Number 

Response 

It is acknowledged that the conversions cited in the text were in error. 
Using the stated maximum value of hydraulic conductivity in colluvial 
sediments (1 x 10" cm/sec) and thickness (4 feet), the average 
transmissivity calculates to 1.2 x lo6 m2/sec, which is 100 times less 
than the upper limit for low yield aquifers (Driscoll, 1977), not 10,000 
times. The text was corrected accordingly. Also see response to 
Comment 24. 

Comment 

9. Pane 3-37. Third Paraaraoh: The text states, "the french drain appears 
to efectively intercept all upper HSU ground water that could potentially 
jlow southward from other OU I IHSSs. ' I  The only data presented to 
substantiate this claim are contained in the upper HSU water table 
elevation map for April I992 (Figure 3-44). This map shows dry 
conditions immediately downslope of the entire length of the french 
drain. The only data presented on this map are three wells located 
within 50 feet downslope of the french drain (31491, 4787, and 38891), 
one of which (31491) has a water level 2.9 feet above the base of the 
well. Well 4787, which is dry in April, has a water level 5.5 feet above 
the base of the well in May 1992. Meanwhile, the water level in well 
31491 has declined almost two feet by May 1992. Conclusions about the 
egectiveness of the french drain must not be drawn until ground water 
data from the wells proposed in the FDPMP have been collected and 
analyzed. 

408 

I 

Response 

Second quarter groundwater levels for 1993 are presented in the revised 
text of the Final RFI/RI Report to demonstrate the efficiency of the 
French Drain. See the response to Comment 34. 
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Comment 
Reference 
Number 

Section 4.0. Nature and Extent of Contamination 

Comment 

1. Page 4-3. First Paragraph: The text states the purpose of the soil 
contaminant distribution maps was to "include results for detections and 
nondetections, and locations not sampled at the time of this report." 
However, the analytical results reported in the soil contaminant 
distribution maps do not include all nondetection for all depth intervals. 
It is diJ7cult to determine the spatial extent of contamination and the 
total number of samples taken at a location without all contaminant 
detects and nondetects in the soil contaminant distribution maps. This 
informution must be added to the maps. 

409 

Response 

Contaminant distribution maps for soils in the Final RFI/RI Report 
include notations for "not sampled" and "not detected" for organic 
contaminants only. Maps illustrating the distribution of inorganic 
contaminants present all detected values, and those values that exceed the 
95% UTL of the background concentrations are indicated by (AB) for 
above background. Both "not detected" notations and "not sampled" 
notations are included. 

Comment 

2. Page 4-4. First Paragrap,,: According to the text, Aluminum, calcium, 
iron, magnesium, manganese, potassium, and sodium were not to be 
included in the soil contaminant distribution maps. In some instances, 
these elements are included and should be removed. 

410 

Response 

Contaminant distribution maps in the Final RFI/RI Report include only 
site contaminants determined by the procedure described in the response 
to Comment 44. 
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Comment 
Reference 
Number 

Comment 

3. Paae 4-6. Second Paranraph: This paragraph discusses the isotopes of 
uranium. It states that uranium-233 (U-233) is a natural isotope of 
uranium and occurs at an abundance of 0.7percent. However, U-233 is 
not a naturally occurring isotope of uranium. It is created by irradiation 
of thorium 232 in nuclear reactors (weast, 1979). Therefore, there is no 
background U-233. U-233, is fissionable and was a component of 
weapons production in Building 881 (CDH, 1992). It must be clanped 
in this paragraph that U-233 may contribute to uranium contamination at 
RFP. In addition, Table 18 of the general radiochemistry and routine 
analytical services protocol (GRRASP) (EG&G, 1990) states that 
uranium will be reported as U-233, -234, U-235, and U-238, not as U- 
233, -238, -239. This must be stated in this paragraph. 

411 
~ 

Response 

Numerous errors were identified in the cited paragraph and previous 
paragraph. As a result, this portion of Section 4.1 has been rewritten. 

Comment 

4. Pane 4-10. First and Second Paragraphs: mese paragraphs discuss the 
location of IHSS 102 but do not indicate that new information places the 
oil sludge pit much nearer to Building 881, than had previously been 
assumed as shown on Figure 1-2. This information should be added in 
these paragraphs. 

412 

Response 

See the response to Comment 20. 

Comment 

5. Page 4-12. Third Paragraph: This paragraph states that no metals 413 
samples were collected above 24 feet in depth at two borehole locations 
within IHSS 102 (BH 31291 and 31691). Because every 6-foot composite 
sample was to be analyzed for metals, this deviation should be explained. 

. 
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Comment 
Reference 
Number 

Response 

Boreholes 31291 and 31691 were offsets from Boreholes 31091. The 
upper 24 feet of the original location (31091) was sampled and analyzed 
as specified in the Work Plan. Therefore, the offset were not sampled 
for the upper 24 feet for analyses. 

Comment 

6. Paae 4-13. Second ParaaraDh: The last sentence of this paragraph 414 
states that radionuclide results for IHSS 103 subsuface soils are not 
available. However, the next page provides the subsu face radionuclide 
results. m e  statement on page 4-13 should be deleted. 

Response 

The sentence cited by the commentor has been deleted in the Final 
RFI/RI Report. 

Comment 

7. Page 4-14. Fourth Paragraph: This paragraph states that there may be a 
bias in the sampling set of radionuclides because samples were not 
collected below 12 feet in two boreholes. The reason samples were not 
collected below 12 feet in these two boreholes must be provided. 

415 

Response 

Samples were not collected below 12 feet in boreholes 36891 and 36991 
because these boreholes were not advanced beyond 12 feet (in 
accordance with the Work Plan). 

Comment 

8. Paae 4-21. First partial varaaraph and Fiaure 4-36: This paragraph 416 
references an isolated detection offluoranthene in BH 33591. However, 
Figure 4-36 illustrates an isolated detection of di-n-butylphthalate, rather 
thanfluoranthene, in this borehole. The figure or text must be corrected 
to accurately reflect the h t a .  
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Comment 
Reference 
Number 

Response 

The paragraph cited by the commentor refers to a fluoranthene hit in the 
6 to 12-foot interval of boring 33591. This is illustrated as a PAH 
detection on Figure 4- 1 1. 

Comment 

9. Pane 4-23. Second Paranraph: The last sentence of this paragraph states 
that the distribution of drilling locations in the vicinity of IHSS 130 
supports the determination of the areal extent of SVOC contamination. 
This statement is not supported by the data. SVOCs were detected in two 
of the three locations sampled. The remaining Jive sample locations 
were not analyzed for SVOCs. Therefore, determining the areal extent of 
SVOC contamination is limited by sampling locations rather than of 
dismktion of drilling locations. This last sentence must be reworded 
accordingly. 

417 

e 
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Comment 
Reference 
Number 

Response 

The draft text does not state that the distribution of drilling locations in 
the vicinity of M S S  130 supports the determination of the areal extent of 
SVOC contamination. The draft text actually implies just the opposite 
and reads, "the drilling locations in the vicinity of M S S  130 does not, 
however, allow the precise aerial extent of SVOC contamination to be 
determined." Nevertheless, the text has been revised to clarify the 
discussion. 

Comment 

10. Pane 4-34. Third ParanraDh throunh Pane 4-35. First Paragra-Dh: The 418 
text states, "The Radiological Ambient Air Monitoring Program is the 
existing area-wide monitoring program consisting of 51 on-site locations 
at RFP, along the RFP perimeter fences, and within the Denver 
metropolitan area. Seven ambient air samplers are routinely monitored 
within OU 1 (Figure 2-2). An additional sampler (S-32) upwind of OU 1 
provides data for background characteristics. To provide more OU 1- 
specijk air data, four high volume air samplers (S-81A, S-81B, S-SlC, 
and S-81D) were established in January 1990 (Figure 2-3). Tdles 4-18 
through 4-21 present data collected as part of the routine monitoring of 
air for OU 1." Unfortunately, the RFI/RI report assumes that only 
samplers physically within OU 1 are appropriate for monitoring air for 
OU 1. It neglects the additional data obtained from the remaining air 
quulity samplers in the Radiological Ambient Air Monitoring Program. 
This view assumes that airborne transport of contaminants is a short- 
range phenomenon. In other words, Section 4.4 does not consider that 
airborne contamination originating from OU 1 may travel beyond the 
physical boundary of OU 1. However, throughout the remainder of the 
RFI/Rl report, a contradictory view of airborne contamination is 
presented. For example, in Section 5.3.2.4 (page 5-64), atmospheric 
transport is viewed as a long-range scenario in which airborne 
contamination could travel beyond the physical boundaries of the RFP. 
To provide a comprehensive review of the air quality impact from OU 1, 
the RFI/RI should review air quality data from all the air quality 
samplers of the RAAMP. 
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Response 

e Comment 
Reference 
Number 

The use of OU1 air monitoring stations as the sole data source for the 
Phase III RI was based on the fact that multiple potential surface sources 
for radionuclides exist at RFP, and a program is already in place to 
monitor the contribution to airborne radionuclides from the various 
sources. The OU1 RI describes conditions at OU1 and provides 
information to support a baseline risk assessment (BRA) as was 
originally intended. The BRA uses surface soil radionuclide activities 
and meteorological data to simulate the emissions from OU1 and to 
determine EPCs both on-site and off-site. The EPCs were calculated to 
represent the contribution from OU1 only. The computerized 
simulations were compared to particulate concentrations measured in 
OU1 air samplers. However, it was understood that the results from the 
OU1 air samplers may be influenced by sources outside the OU1 
boundaries. 

~ 

Comment 

11. Paae 4-34. Third paraaraph through Page 4-35. First Paragraph: The 
text refers to the ambient air quality data collected at RFP. However, 
there is no reference to quality assurance and quality control (QA/QC) 
data throughout the MVM. QA/QC data should be presented to assist 
in validating and qualijj@ the data obtainedfrorn the samplers. 

419 

Response 

A summary of the QC sample analyses and interpretation of the results 
are provided in Section 4.1 and Appendix G of the Final RFI/RI Report. 
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Comment 
Reference 
Number 

Comment 

12. Pane 4-35. Third ParagraDh: This paragraph states that the locations of 
suface water and sediment sampling stations are consistent with the 
locations presented in the work plan. Only the sediment sampling 
locations match those presented in the work plan. In addition, su@ace 
water sampling stations are inconsistently referenced throughout this 
RFIIXI report, For example, the work plan listed 17 suface water 
sampling stations. Figure 4-87 of this RFI/RI illustrates 14 sampling 
locations including location SW030, which was not listed in the work 
plan. Table 4-22 lists 18 sampling locations of which three, SW030, 
SW126, and SW12.5, were not listed in the work plan. Two of the 
originally proposed sampling locations, SW056 and SW020, are never 
listed in the RFIIRI report and were apparently never sampled. Finally, 
the data presented in Appendh C confirms that nine locations were 
sampled in the fourth quarter of 1991. It is obvious that not all the 
originally proposed locations were sampled. Therefore, the text must be 
revised and, the inconsistencies among the text, tables, andfigures must 
be corrected. 

420 

Response 

Inconsistencies between the text, tables, and figures have been eliminated 
in the Final RFI/RI Report. 

Comment 

13. Pane 4-40, Third Paranraph: This paragraph discusses radionuclide 
results in suface waters and states that they do not indicate 
contamination in sugace water. Though U-238 was detected at a level 
only slightly above background in sample SW046, U-233, -234 were 
detected at concentrations nearly four times the background level. The 
isotopic composition of this sample indicates that the sample may contain 
a component of synthetic U-233 or enriched uranium. Therefore, the 
statement that suface water is not contaminated may not be accurate. 
The uranium isotopic composition for sample SW046 requires firther 
explanation in this paragraph. 

42 1 
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Reference 
Number a 

Response 

A comprehensive discussion on the procedure for identification of site 
contaminants is presented in the response to Comment 44. Based on this 
procedure, Uranium was not identified as a contaminant in groundwater. 
However, Uranium (233,235,238) were identified as a contaminant of 
surface and subsurface soils. 

Comment 

14. Paae 4-43. Third Paraaraph: This paragraph discusses ground-water 422 
analytical data and references Tables 4-25 and 4-26. 
should be to Tables 4-26 and 4-27. 

This reference 

Response 

The text has been changed to indicate the correct tables. 

Comment 

15. Paae 4-45. First Paragraph: The text states that toluene was detected in 
three wells but lists only two. Well 0974 should be added to the list of 
wells where toluene was detected. 

423 

Response 

The text in the Draft Report is incorrect. Toluene was present in a 
sample from well 0974 during the fourth quarter of 1991. 

Comment 

16. Paae 4-46. Second Paragraph: This paragraph discusses radionuclides in 
ground water within OU 1 and states that detected concentrations of 
americium, cesium, plutonium, strontium, tritium, and uranium exceeded 
background levels but do not represent contamination. These data are 
not shown in Table 4-26 but should be included in both the table and tat  
for completeness. 

424 

a 
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Reference 
Number 

Response 

The procedure for determining the site contaminants has been revised 
from that presented in the draft report. A comprehensive discussion on 
the procedure for identification of site contaminants is presented in the 
response to Comment 44. Radionuclides have been determined not to be 
contaminants of groundwater at OU1. . 
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Reference 
Number 

Comment 

17. Pape 4-46. Third Paraaraph: This paragraph on metals contamination in 

Figure 4-95 (which depicts metals detected above background levels in 
ground water during the fourth quarter if 1991) and omits important 
information. The text states that barium was detected in well 35691 at a 
level of 0.245 milligrams per liter (mgL), but figure 4-95 does not show 
any barium in ground water from well 35691. In addition, the text states 
lead was detected in wells 5187 and 35691 at dissolved concentrations of 
0.062 and 0.01 18 mg/l. Figure 4-95 shows these concentrations as total, 
not dissolved, lead. 

425 
ground water during the fourth quarter of 1991 is inconsistent with 

~~ 

Response 

The reviewer is correct in identifying the inconsistencies between the text 
and Figure 4-95. The text and associated figures have been significantly 
revised in the Final RFI/RI Report rendering this a moot comment. 

Comment 

The text fails to list all of the analytes that were detected above the 
background level, according to Figure 4-95 and the text on page 4-63. 
Page 4-63 states that dissolved nickel and zinc concentrations exceeded 
background levels by factors greater than 20 during the fourth quarter of 
1991. However, these anulytes are not discussed at all on page 4-46. 
Also, the metal concentrations that are reported are not consistently 
identijied as dissolved or total metals. In summary, the test, figures and 
tables must be correct and consistent. The report should identifi all 
metals detected above background levels, and should consistently list and 
identifL both dissolved and total metal concentrations. 

426 

Response 

All analytes detected above background levels, including Ni and Zn, 
were identified on page 4-46. However, it is acknowledged that not all 
of the analytes were discussed in the remainder of the section nor were 
the reported values consistently identified as dissolved or total. The 
procedure for comparing measured values with background 
concentrations has been modified for the Final RFI/RI Reportand is 
discussed in detail in the response to Comment 44. The text and figures 
in the Final RFI/RI Report present and discuss all site contaminants. 
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Comment 
Reference 
Number 

Comment 

18. Page 4-48. Third Paragraph: The contention that metal concentrations 
decreased from fourth quarter 1991 to first quarter 1992 cannot be 
supported by h t a  presented in Sections 4.6.2 and 4.6.3 and Figures 4- 
95 and 4-97. A review of these data reveals that metals concentrations 
decreased to below background levels at well 35691 from fourth quarter 
1991 to first quarter 1992, but that concentrations of several metals 
(chromium, copper, strontium, lead and zinc) in ground water increased 

from below the background level to above background levels at wells 
5287 and 36191 over the same period. Wells 5187 and 5487, which 
exhibited groundwater metal concentrations above the background level 
during fourth quarter 1991 (well 5487 had the highest levels of nickel, 
zinc, copper, and antimony at OU I), were not sampled during first 
quarter 1992; therefore, no trend can be inferred from these wells. 
Groundwater from well 0187 also had metal concentrations above the 
background level during fourth quarter 1991, but Figure 4-97 does not 
indicate whether this well was sampled during first quarter 1992 or if 
any metals were detected. The contention that metals concentrations in 
ground water decreased from fourth quarter 1991 to first quarter 1992 
must be withdrawn, in this section and in Section 4.8.1.3. 

Response 

The procedure for selecting site contaminants and comparing measured 
values with background concentrations has been modified for the Final 
RFI/RI Report and is discussed in detail in the response to Comment 44. 
As a result, many of the metals identified as site contaminants in the 
Draft Report are not recognized as contaminants in the Final RFI/RI 
Report. Therefore, Section 4.6.3 has been rewritten. 

Comment 

427 

19. Pane 4-52. First Paragraph: The text discusses tissue analysis results 
that raised concerns. However, cadmium detections are not included. 
The cadmium detected in two fish samples would seem signifcant 
because cadmium was not detected in any Rock Creek fish samples and 
because cadmium has persistent efects on fish reproduction. A rationale 
supporting the elimination of cadmium uptake as a concern must be 
provided. 

428 
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Response 

The criteria for selecting COCs for the revised EE Report were used to 
identify COCs from the list of contaminants generated in the "nature and 
extent" phase of the RFI/lU. The consideration included cadmium, but 
this metal was not identified as a COC based on abiotic media. Tissue 
data were presented for the contaminants named as COCs. 

- 

Cadmium does have adverse efffects on fish and other aquatic life. 
There were no detectable levels of cadmiun in fish from the reference 
area. However, the only species available from the reference area were 
fathead minnows, an omnivorous species that feeds on pelagic prey and 
algae, and largemouth bass, a predacious species that consumes primarily 
aquatic insects and fish. The samples from OU1 that exceeded 
background concentrations were from bottom-feeding species such as 
creek chubs and white suckers. These species typically ingest large 
amounts of sediment when feeding. The bioavailability of heavy metals 
from ingested sediments is very low. Therefore, since the fish were 
analyzed whole, the sediment in the gut was included in the analysis 
result and the probable cause of the apparant cadmium tissue 
concentration. 

Comment 

20. Page 4-52. Second Paraaravh: The text states that radionuclides were 
detected 19 times in OU 1 tissue samples. The data tables provided in 
Appendix E, Attachment E.B, however, seem to indicate that numerous 
radionuclide analyses remain outstanding. The discussion must 
acknowledge the absence of these data and describe the significance of 
that absence. 

429 

Response 

Tissue samples were analyzed for U (total), Pu-239/240, Am-241, and 
Ra-226. Total available data were reviewed in selecting COCs for the 
Final RFI/lU Report. Data tables were checked for accuracy and 
completeness. 
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Number 

Comment 

21. Pane 4-53. Third -fill paragraph: This paragraph states that sursface 
water, sediment, air, and biota are considered secondary media. The 
RFI/XI report decfines media as secondary when only sporadic 
occurrences of contaminants were found. Because this report does not 
combine the data from all three phases of the investigation, it is 
impossible to substantiate this conclusion. For example, organics were 
detected in samples from only two of the sursface water stations sampled 
during the Phase 111 investigation. However, the three sursface water 
sampling stations where organics previously had been detected (locations 
SW044, 045, and 046) were not sampled during the Phase 111 
investigation. Because only some of the sursface water sampling stations 
were resampled during this investigation, the conclusion that 
contaminants in sursface water occur only sporadically does not appear 
valid. Before concluding that these four media are all secondary, the 
data sets from all three phases must be combined and analyzed. 

430 

@ Response 

The Final RFI/RI Report presents data from all three phases of the 
investigation. Surface water stations 044, 045 and 046 were sampled 
during 1990 and 1991 and these data are presented. All data support the 
conclusions reached in the revised text. 

Final Phase lII RFURl Rcport, 881 Wsidc A m  
Response to Agency Comments 
cg&g\oul \commcnts\425454 



Comment 
Reference 
Number 

Comment 

22. Paae 4-56. First ParanraDh: This paragraph discusses radionuclide 43 1 
concentrations in suface soils and states that, with the exception of 
plutonium and americium, they do not show any contamination trends. It 
is true that ratios for uranium 2341238 are erratic, but near a value of 
one, in sur$ace soils.across the area of OU 1. Three samples next to 
Building 881 (RA036, RA037, and RA014), however, show slightly 
elevated uranium 234/238 ratios, possibly indicating enriched uranium 
contamination. This is not surprising as building 881 was used to 
process enriched uranium in the past. Therefore, these elevated 
uranium-234/uranium-238 ratios require further explanation in this 
paragraph. In addition, the statement that all uranium is of natural 
origin disregards the suvace soil radionuclide results presented in 
Technical Memorandum 5 (DOE, 19926). These results clearly show 
that depleted uranium has contaminated the soil at IHSS 11 9.1. Samples 
R.4033 and R.4032 also show slightly depleted uranium 234/238 ratios 
and must be discussed in light of the results from Technical 
Memorandums. 

Response 

Only one of the samples identified by the reviewer display a U233, 
243/U238 ratio that is noticeably greater than 1.0 (RA036 - 1.41). The 
other samples display mtios near or slightly below 1.0 (RA037 - 0.94; 
Mol4 - 1.14). This is discussed in the revised report. In addition, the 
text has been revised to indicate that previous studies have found 
depleted uranium at OU1. 

Comment 

23. Page 4-58. Second Paraaraph: This paragraph describes a detection of 
methylene chloride at borehole 37891 in IHSS 119.1. Figures 4-27 
through 4-29, which illustrate the contamination at IHSS 119.1, do not 
indicate that methylene chloride was detected at this borehole, but rather 
at borehole 32591. The original data must be reviewed and the 
inconsistencies among the text, tables, and figures corrected. 

432 

e 
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Response 

The procedure for determination of site contaminants has been modified 
from that used for the Draft Report. Using the new method, methylene 
chloride was not determined to be a site contaminant and therefore is not 
discussed in Section 4 nor is it included on figures illustrating the extent 
of contamination. The procedure for determining site contaminants is 
discussed in detail in the response to Comment 44. 

Comment 

24. Paae 4-60, Second Paragraph: The text states, "selenium is not detected 433 
in ground water, thus its presence is not indicative of contamination in 
OU 1 soils." However, page 4-46 of the text states that selenium was 
detected in ground water at well 5187 at a dissolved concentration of 
0.01 7 mgL and a total concentration of 0.015 mgL. The statement that 
selenium was not detected in ground water must be withdrawn. ' 

@ Response 

The statement regarding the lack of selenium detection in groundwater 
has been deleted in the Final RFI/RI Report. 

Comment 

25. Paae 4-63. Second Paragraph: The text states, "dissolved metals in 434 
ground water do not exceed background during first quarter 1992. I' This 
statement contradicts informution on page 4-48. Page 4-48 states that 
dissolved strontium was detected above the background level (0.487 
mgL) in groundwater at well 36191 during the first quarter of 1992. 
Strontium also exceeded the background level in groundwater at well 
5287 but the text does not specifi whether this concentration was 
dissolved or total strontium and this concentration is not shown on 
Figure 4-97. The text must be modijied accordingly. 
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Response 

The procedure for determining site contaminants has been modified from 
that used for the draft report and is explained in detail in the response to 
Comment 44. Using the new procedure, some metals have been 
identified as elevated in groundwater based on total concentrations. All 
site contaminants are graphically presented and discussed in the revised 
report. 

Comment 

26. Pane 4-63. Third Paranraph: This paragraph discusses potential metals 435 
contamination in ground water and states that metals have been excluded 
from consideration as Contaminants. Exclusion of metals from 
consideration as contaminants should be delayed until firther sampling 
demonstrates that metals concentrations in ground water have returned to 
background levels. 

Response 

The procedure for determining site contaminants has been modified from 
that used for the Draft Report and is explained in detail in the response 
to Comment 44. Using the new procedure, some metals have been 
identified as elevated in groundwater and, therefore, are considered site 
contaminants. The revised text and Appendix D describe the approach 
for determination of site contaminants in detail. 

Comment 

27. Pane 4-63. Third Paragraph: The tat states that "aquifer trauma due to 
monitoring well installations" is responsible for higher metals 
concentrations in wells sampled during the fourth quarter of 1992. n i s  
contention must be supported by data. These data should include the 
location and installation dates of the newly installed wells and the 
locations and sampling dates of the monitoring wells where metals 
concentrations are said to have been agected. 

436 
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Comment 
Reference 
Number 

Response 

Total and dissolved metals data for groundwater samples collected from 
Phase 111 alluviaYcolluvial wells were reviewed. This review revealed 
that the concentration of total metals decreased much more than the 
dissolved metals concentrations during the period between the last 
quarter of 1991 and the first quarter of 1992. In most cases, the 
decrease in total metals was greater than ten times the decrease in 
dissolved metals. A decrease in suspended solids could account for the 
observed trends. This supports the statements made in the Draft Report 
regarding aquifer trauma as being responsible for high total metals 
concentrations during the last quarter of 1991. 

Comment 

28. Paae 4-64. First Paragraph: The first sentence of this page states that 
the nature and extent of contamination in su@ace and subsu@ace soils 
and in ground water was determined by considering all VOC and SVOC 
detections and only those radionuclide and metal detections that exceeded 
background. This is not true. Only those VOCs and SVOCs detected at 
levels exceeding detection limits by an order of magnitude or greater 
were considered contaminants. This statement on page 4-64 should be 
corrected. 

437 

Response 

The procedure for determining site contaminants has been modified from 
that used for the Draft Report and is explained in detail in the response 
to Comment 44. In the revised report the nature and extent of 
contamination is discussed for all site contaminants in those media where 
site contaminants are present at concentrations exceeding background. 
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Number 

Comment 

29. Page 4-64. Third Paragraph: This section discusses VOC contamination. 438 
It states that all acetone, 2-butonone, and methylene chloride detected in 
subsurface soils and ground water were excluded as contaminants due to 
their low concentrations. The only exception is methylene chloride 
detected at IHSS 119.1. However, the data presented in Section 4.2.4 
do not support this conclusion. This section simply states that methylene 
chloride is a laboratory contaminant. In addition, a review of Tables 4- 
7 through 4-15 reveals that the IHSSs with the highest reported 
concentration of methylene chloride are IHSSs I02 and I30 and not IHSS 
119.1. Because none of the IHSS discussions specijj the detected 
concentrations of these analytes, it is recommended that a discussion be 
added to the report to clanjj the above referenced contradiction. 

Response 

The procedure for determining site contaminants has been modified from 
that used for the Draft Report. Using the new method, methylene 
chloride, acetone and 2-butanone (and others) were not determined to be 
site contaminants and, therefore, are not discussed in Section 4 nor are 
they included on figures illustrating the extent of contamination. The 
procedure for determining site contaminants is discussed in detail in the 
response to Comment 44 and is presented in the Final RFI/RI Report in 
Section 4.2 and Appendix D. 

Comment 

30. Page 4-69. Paragraph 2: This paragraph discusses radionuclide 439 
contamination in subsurface soils and states that the isotopic ratios of 
uranium indicate that subsurJace uranium is attributable to nutural 
processes and not to RFP processes. This statement appears to be true 
with the possible exception of results from two samples from borehole 
32091 on the south side of Building 881. Because the isotopic 
composition of uranium in these samples has been reported as U-233, - 
238, -239 and U-233, -234, it cannot be clearly demonstrated that the 
uranium in these samples does not contain a component of enriched 
uranium or synthetic U-233. The analytical laboratory should be 
consulted to determine whether these results have been reported 
correctly. 
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Response 

Although some radionuclide data were reported as U233, duplicate CAS 
numbers were found to be associated with radionuclide activities reported 
as U233, 234. Therefore, where duplicate CAS numbers occurred, the 
value reported as U233, 234 was assumed to be correct. As a result it 
cannot be clearly demonstrated that the uranium detected does not 
contain a component of enriched uranium or synthetic U233. 

Comment 

31. Paae 4-71, First Paranraph: The text states that a trend of decreasing 440 
concentrations with time in the new OU I wells reflects aquifer 
disruption from well installation. It should be noted that the wells have 
been sampled only twice. Two samples are inadequate to establish a 
trend. This statement and any others related to it should be deleted. 

Response 

See the response to Comment 436. 

Section 5.0. Fate and Tranwort 0-f Contaminants 

Comment 

1. Paae 5-31, Second Paragraph: This paragraph begins a subsection on 
distribution coeflcients and retardation factors. This subsection appears 
to be misplaced. This subsection may be better integrated into the 
discussion of contaminant physical and chemical properties in Section 
5.2.1.2, retaining only the conclusions in Section 5.2.2.1. In addition, 
some of the discussion on the distribution coeflcients and retardation 
factors subsection repeats statements in previous sections. This 
subsection should be evaluated for continuity with other sections. 

Response 

The discussion on distribution coefficients has been integrated into 
Section 5.2.1. In addition, redundancies within Section 5.0 have been 
eliminated. 

441 
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Reference 
Number 

Comment 

2. Paae 5-40. Second Paraaraph: This paragraph concludes the discussion 442 
of the other semivolatile organic compounds without including a 
discussion of di-n-butylphthulate. Di-n-butylphthulate was listed as a 
detected semivolatile compound in the first paragraph of this subsection 
and must be discussed. 

Response 

The procedure for determining site contaminants has been modified from 
that used for the draft Report and is explained in detail in the response to 
Comment 44. Using the new procedure, di-n-butylphthalate is not 
considered a site contaminant. 

Comment 

3. Paae 5-45. First Paraaraph: This paragraph discusses the isotopic 443 
compositions of natural, enriched, and depleted uranium. The discussion 
in the tat uses the atomic percentages of the various isotopes of 
uranium. Table 5-16, however, shows the weight ratios. For technical 
accuracy, and consistency the table must also contain the atomic 
percentages of the uranium isotopes. 

Response 

The cited paragmph states that the relative isotopic mass abundance is 
the criterion used to distinguish the sources of uranium at OU1 (natural, 

. depleted or enriched). Table 5-16 presents the relative isotopic mass 
abundances of U234, U235 and U238. 

Comment 

4. Page 5-46. Third Paranraph: This paragraph begins a discussion of 
contaminant transport processes and behavior. This section includes 
discussions of IHSS-specijic and OU-wide processes and is ofren 
repetitive. For clarity, this section should be organized by either process 
or IHSS and must include subheadings for these topics. 

444 
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Response 

The revised text describes contaminant transportation on an OU-wide 
basis, but also pay special attention to particular migration pathways that 
are unique to individual MSSs (e.g. UHSU migration pathway). 

Comment 

6. Pane 5-52. Fourth Paragraph: This paragraph discusses VOC 445 
contamination in ground water south and southwest of Building 881. 
The paragraph discounts the importance of upgradient VOC soil 
contamination as the source of this ground water contamination. It does 
not, however, ofler any alternate sources for the ground water 
contamination in this area. Although the soil VOC contamination and 
ground-water VOC contamination are dissimilar, it is possible that 
contaminated soil or under building contamination (UBC) is the source 
of VOCs in ground water south of Building 881. Therefore, potential 
sources should be discussed in this section. 

Response 

See the response to Comment 76. 

Comment 

6. Page 5-55. First Paragraph: m e  text states that the physical barrier that 
prevents ground-water jlow apparently is the bedrock lip or ridge 
depicted in alluvial cross-section F-F’ (Figure 3-1 6). However, this is 
due to the distortion caused by a sharp bend in cross-section F-F’ rather 
than an actual bedrock high. The bedrock su@ace below IHSS 119.1 
should be better characterized to support or reject the existence of this 
anomalous bedrock high. Ifshallow seismic data exist for this area, they 
should be analyzed. 

446 

Response 

All references to the bedrock lip have been deleted from the Final 
RFI/RI Report. 
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Comment 
Reference 
Number 

Comment 

7. Paae 5-55. Third Paragraph: This paragraph discusses the variations in 447 
VOC concentrations in ground water at IHSS I 19. I and states that there 
is little or no net loss of VOCs from the area. It does not, however, 
discuss the possibility that moving ground water may be receiving a 
constant inflow of VOCs from soil sources resulting in relatively constant 
VOC concentrations in ground water. This scenario remains should be 
discussed in this paragraph. 

~ 

Response 

The commentor is correct in interpreting the groundwater contaminant 
concentrations as indicative of the presence of a continuing source for 
groundwater contamination. However, it is important to note that mobile 
or immobile free-phase hydrocarbons have not been measured or 
observed in any environmental samples collected at OU1. The revised 
text discusses the possibility of free-phase hydrocarbons based on the 
percent of VOC solubility limits detected in groundwater at M S S  119.1. 
See the responses to Comments 304, 308, and 309 for a discussion on 
hydrogeology of IHSS 119.1 area. See the responses to Comment 280 
and 303 for a discussion on the occurrence of free-phase hydrocarbons at 
M S S  119.1. 

Comment 

8. Page 5-56. Fifrh Paragraph: This paragraph begins a discussion of 
ground-water contamination in monitoring well 6286. Before concluding 
that VOC contamination in the ground water at this location represents 
contamination in the lower HSU derived from OU 2, additional sampling 
of alluvial ground water monitoring well 6386 should be completed. In 
addition, more monitoring wells may need to be completed upgradient of 
monitoring well 6286 to determine the source of ground-water 
contamination. The present dQta are not adequate to assess the source 
of contamination in ground water at monitoring well 6286. 

448 

Response 

The paragraph cited by the reviewer has been revised. See the response 
to Comment 226 for a thorough discussion on this issue. 
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Comment 

9. Pane 5-63. Second ParanraDh: This paragraph lists the COCs for 449 
modeling surface water or overlandjlow. Pyrene is included as a COC 
in Table F2-2 of the appendix and should be added to the list on page 
5-63. 

Response 

Pyrene is an OU1 contaminant of surface and subsurface soils and 
sediments. However, modeling of a sediment transport is not included 
with the Final RFI/RI Report. 

Section 6.0. Baseline Risk Assessment 

Comment 

Pane 6 3 ,  Third Paragraph: The text states that the most important 
factor aflecting species diversity in communities at RFP is the amount of 
moisture available to supporc plant growth and therefore provide food for 
animals. Although this statement is similar to the conclusions in the EE, 
it is not identical and leads the reader to conclude that the species lists 
for Rock Creek sites are markedly direrent from those for OU I sites. 
m e  species lists for all habitats and a more detailed explanation of the 
efects of low precipitation should be provided. 

450 

Response 

The region in which Rocky Flats is located is semi-arid and receives on 
average less than 18 inches of precipitation per year. Moreover, more 
than 60 percent of the precipitation typically falls during a 3 to 4-month 
period in the spring and early summer, with the rest of the year being 
dry. The amount of precipitation and the duration during which it is 
available are dominant factors influencing community composition in 
semi-arid regions. This situation is reflected in the species composition 
at Rocky Flats. The EE report (Appendix E) includes site and habitat- 
specific species lists, as well as quantitative comparisons where 
appropriate. 

Final Phase III RFYRI Report, 881 Hillside A m  
Response to Agency Conuncnts 
eg&g\ou 1 \c0mmcols\425-454 



Comment 
Reference 
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Comment 

2. Paae 6-4. Second ParaaraDh: The text assesses toxicity and describes 
exposure of ecological receptors to contaminants. Several organic soil ~ 

contaminants were disregarded, such as PAHs, PCBs, and radionuclides. 
These compounds should be considered in the EE because they are 
prevalent in suvace soils. In addition, the suspension of contaminated 
soil in air should be evaluated as a potential exposure pathway for 
terrestrial organisms. The results of the bioaccwnulation studies must be 
discussed. 

45 1 

Response 

PAHs, PCBs, and radionuclides are included in the COCs for the revised 
report. The biomagnification pathway was evaluated. 

Comment 

3. Pane 6-8. First Paranraoh: The text states that impacts to intolerant 
species are reflected in species diversity. This may be true, but impacts 
to intolerant species will be noticed first with c h g e s  in community 
composition as the less tolerant species are replaced. Species lists for 
the OU I and Rock Creek sites should be provided. The lists should be 
compared by habitat type, diyerences noted, and a discussion provided 
of the reasons for observed direrences. 

452 

Response 

Direct comparison of species composition and community similarity are 
be included in the EE report (Appendix E). The EE report also includes 
site and habitat-specific species lists as well as quantitative comparisons 
of ecological endpoints where appropriate. A discussion of the results 
and their significance are included in the main RFI/RI report. 
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Comment 
Reference 
Number 

4. Paae 6-9. Second and Third Paraaraohs: The discussions in these 453 
paragraphs seem to be force-fitting the Rock Creek areas as reference 
areas for OU 1. This seems to indicate that Rock Creek may not 
adequately resemble the OU 1 sites for use as a reference area. If the 
two areas are not similar enough for Rock Creek to finction as a 
reference area, they should not be compared and the reference area 
method should be abandoned for OU 1. This possibility should be 
evaluated and discussed. 

Response 

The selection and use of reference areas in the OU1 EE were the subject 
of meetings between EPA, CDH, and DOE. The appropriate use of the 
specific terrestrial and aquatic data collected from the Rock Creek area 
was agreed upon (results of meeting on March 5 ,  1993). DOE has used 
the reference data as agreed and detailed the criteria under which the 
areas and their uses were chosen. 

Comment 

5. Page 6-10. Third Paragraph: The conclusions reached may require 454 
revision based on responses to comments on the remainder of the EE. 

Response 

The conclusions of the EE were revised as necessary based evaluation of 
new data or pathways. These conclusions are detailed in the EE report 
and summarized in the main RFI/RI report. 
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Comment 

Section 7.0. Summarv and Conclusions 

1. Page 7-5. First Paraarauh: This paragraph states that plutonium and 
americium contamination in soils are due to wind transport and 
deposition. The shape and orientation of the plutonium and americium 
contaminant plume is inconsistent with the proposition that it is related to 
wind dispersion. The possibility that the contaminant plume is 
anthropogenic in origin should be discussed in this SeCh'on. In addinbn, 
several IHSSs contain significant levels of subsuflace plutonium and 
americium in subsuflace soils that should also be discussed in this 
paragraph. 

Response 

The shape and orientation of the plume is not inconsistent with wind 
transport from the 903 Pad Area. Pu and Am isopleths shown on 
Figures 4-18 and 4-19 show a decreasing concentration gradient in a l l  
directions from the 903 Area. Drums stored at IHSS 119.1 reportedly 
contained unknown quantities and types of solvents. It is possible, 
although no supporting documentation exists, that these drums also 
contained radioactive substances. This supposition is based on the fact 
that solvent containing drums at the 903 Pad were known to be 
contaminated with Pu and that solvents were used to clean fissile 
material at RFP. In addition, the results of the "hot spot" sampling 
effort conducted in April 1993 indicate elevated Pu concentrations in the 
surface soils in IHSS 119.1 near the IM/IRA recovery well. As 
discussed in the Final RFI/RI Report, some of the Pu detected at OU1 
did originate from drum storage areas at OU1. 

Comment 

2. Page 7-6. First Paragraph: This paragraph discusses the nature and 
extent of contamination at OU I but does not include subsuvace soils. 
Subsuvace soils contain high levels of radionuclide and VOC 
contamination in certain IHSSs and shouM be discussed in this section. 

455 

456 
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Response 

Contrary to the reviewers position, high VOC concentrations were not 
detected in subsurface soils at OU1. In fact, VOCs were not detected 
above 2.0 mg/kg in any soil sample. This statement is not meant to 
imply that higher concentrations are not locally present at OU1. 

Radionuclides were detected above background levels in subsurface soils 
and a discussion of these analytes is presented in Section 7. 

Comment 

3. Pane 7-9. Second Paragraph: The paragraph discusses chemical and 457 
microbial degradation of VOC and SVOC contamination. No evidence 
for microbial degradation of these chemicals was presented in the fate 
and transport section of the Rl?I/RI report. Therefore, this statement 
should be removed orfirther evidence to support the statement should be 
provided. 

Response 

Several VOCs have been detected in groundwater that are typical 
biodegradation products of carbon tetrachloride and 1 , 1 ,1- 
trichloroethane, both know to have been released at OU1. However, 
because of the aerobic conditions present in the groundwater, microbial 
degradation probably occurs very slowly. This issue is discussed in 
detail in Section 5.2. 

Comment 

4. Page 7-1 0. Fourth Paragraph: This paragraph discusses ground-water 
contamination in the area of well 6286. It states that this contamination 
should be evaluated under the OU 2 investigation. Because the source of 
this contamination is still unknown, it should continue to be investigated 
during OU 1 activities until the data demonstrate that another source of 
contamination exists. 

458 
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Response 

The revised text makes no reference to continuing investigation under 
either the OU2 or OU1 RI programs. Rather, the available data is 
discussed in greater detail. The alignment of both M S S  119.2 and the 
903 along a groundwater migration pathway identifed during the OU1 
RI results in some uncertainty regarding the magnitude of the 
contribution of 903 Pad contamination to contamination detected in 
eastern OU1. 

Comment 

5. Pane 7-13. Second Paragraph: Two types of data limitations are 459 
identified in the text. In addition, it appears that some radiological 
bioaccumulation data are missing. An explanation of the status of those 
data should be provided. 

Response 

The data limitations section has been eliminated. 

Comment 

6. Pane 7-14. Second Paraaravh. Bullet 6: The tat suggests that sur$ace 
soils in eastern OU 1 contaminated with radionuclides could be 
addressed in OU 2 studies. Until that is accepted, the areas in question 
are located within OU I and should be considered wirh OU 1 remedial 
activities. 

460 

Response 

Comment is acknowledged. The reference to OU2 studies does not 
appear in the revised report. However, with the exception of the "hot 
spot" of activity identified near M S S  119.1 during recent field work, it 
is likely that radionuclide contamination at OU1, originating from a 
source@) at OU2, will be remediated through a comprehensive OU2 
remedial plan. 
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Tables (Volume 4 

Comment 

1. Table 2-1: This table rompares proposed work and completed work. 
Because so muny inconsistencies were noted in this RFI/RI report 
description of proposed work, this table should be revised. The table 
presented in Section 2.0 of this report should be used as a revision 
guide. 

461 

Response 

Table 2-1 (new Table 1-1) has been revised. 

Comment 

2. Table 3-2: Suvace water flow rates for 1990 are presented in this table; 
however, all of the ground-water information presented in this report is 
from 1992. Because ground-water and suvace water interaction is 
important at OU I ,  suvace water flow data from 1992 should be 
included in this table. 

462 a 
Response 

The Final RFI/RI Report includes surface water flow rates for 1991. 
The "no flow" that is listed for each of the stations is very likely an 
artifact of the monitoring equipment used. With the exception of one 
station, flow measurements were not made during 1992. 

Comment 

3. Table 4-1: This table contains background contaminant concentrations 463 
for subsu~ace soils, ground water, suvace water, and sediments. The 
tat states that these data are from the Final Background Geochemical 
Characterization Report. As presently displayed, the data in Table 4-1 
cannot be cross-referenced with the data in the Background Geochemical 
Characterization Report. References to the tables used in the 
Background Geochemical Characterization Report for these values should 
be included in Table 4-1. 
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Response 

See the response to Comment 300. 

Comment 

4. Table 4-2: This table contains background concentrations for surface 464 
soils used in the OU I report. The exact statistical procedure used to 
calculute these values should be presented with this table or in the 
appendix. Wthout discussing the method in more detail, the validity of 
the data cannot be determined. 

Response 

A discussion of the statistics used to compare analytical results to 
background values appears in the beginning of Section 4 of the Final 
RFI/RI Report. Included is a synopsis of how statistics and 
spatidtemporal considerations were used for background surface soils. 
See the response to Comment 44. 

Comment 

5. Tables 4-3 and 4-6: The quuntitation limit for pentachlorophenol (PCP) 
in water is cited as 50 micrograms per liter (ug/z) in both Table 4-3 and 
T d l e  4-6. Both tables list a maximum contamimt level (1Mcz) for PCP 
as I u g L ,  which became eflective January I ,  1993. The laboratory 
method and the detection limit used for future work should reflect the 
change in the M a .  

465 
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Comment 
Reference 
Number 

Response 

In accordance with the EPA National Primary and Secondary Drinking 
Water Regulations, 40 CFR Parts 141, 142, and 143, Final Rule (56 FR 
30266; 7/1/1991) effective 1/1/1993, the recommended method for 
pentachlorophenol is method 515.1 Revision 5.0 from "Methods of 
Determination of Organic Compounds in Drinking Water, EPA/600/4- 
88/039, December 1988": The detection limit for pentachlorophenol for 
that method is .076 pg/Z. 

Comment 

6. Table 4-25: Several ground-water monitoring wells shown on this table 
were drilled before the Phase 111 RFI/RI began. This fact should be 
clanped in the table. 

Response 

The text has been revised and this table has been eliminated. However, 
stations used in the analytical summaries for subsurface soils and 
groundwater are listed at the bottom of the appropriate tables. 

0 

Comment 

466 

7. Table 5-10: This table lists physical and chemical propem'es of 467 
semivolatile organic compounds, including several PAH compounds. A 
second list in the table lists "other semivolatiles. " All of these other 
semivolatiles, except PCB Aroclor-I 248 and dibenzofuran, are also 
PAHs. The rationale for organizing the table in this manner is not 
provided. The table may be better organized by separating the PAHs 
and other compounds. The new table should also include 2,4- 
dimethylphenol, 4-methylphenol, pentachlorophenol, benzoic acid, 
Aroclor-I 254, and di-n-butylphthulate which are discussed in Section 
5.2.2.2. 
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Comment 
Reference 
Number 

Response 

The title of Table 5-10 (new Table 5-1) has been changed to read: 
"Physical and Chemical Properties of Semivolatile Organic Contaminant 
Compounds at OU1 I'. Additionally, dibeniofum has been eliminated 
from the list, AROCLOR-1248 and AROCLOR-1254 have been grouped 
as PCBs, and the remainder of compounds are PAHs and have been 
grouped as such. 

~ 

Comment 

8. Table 5-14: This table displays the nuclear properties of the 468 
radionuclides detected at OU I .  Specific activity is given in picocunes 
per milligram (pCi/mg) in the table but CIS picocunes per gram (pCi/g) in 
the tat .  In addition, both 
radium-226 and radium-228 are naturally occuwing isotopes of radium. 
This should be clun3ed in the table. 

The table should be corrected to pCi/g. 

Response 

Activities have been changed to read pCi/g. Radium has been 
determined not to be a contaminant at the site. 

Comment 

9. Table 5-16: Several of the values presented in this table do not 469 
correspond to the values plotted on Figure 4-83. TheJgure or the table 
should be corrected. 

Response 

Values in Table 5-16 and new Figure 4-17 have been corrected to 
address the inconsistencies and to reflect values in the current data set. 

. .  
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Comment 
Reference 
Number 

Firmres (Volume II) 

Comments 

1 .  Finure 3-21: Bedrock cross-section I-I’ shows that piezometer 39291 is 
screened across two siltstone units. The upper siltstone is contaminated 
with low levels of organics and appears to discharge into the french 
drain. The lower siltstone is not monitored and may provide a pathway 
for upper HSU ground water to bypass the french drain. Moreover, 
potentiometric water levels at this piezometer will be the average of the 
potentiometric water levels in the two individual siltstone units and 
therefore indicative of neither. Piezometer 39291 should be abandoned, 
as it provides a upper HSU ground-water pathway to bypass the french 
drain and because potentiometric data from this piezometer may not be 
valid. 

470 

Response 

The contamination in the upper siltstone that is referred to in the 
comment relates to samples obtained from well 39191, which, over 
multiple sampling rounds, contained maximum detections of .2 pgll 
styrene, .5 pgll PCE, .4 pgl9 carbon tetrachloride, and 5 pgll TCE. 
Samples from well 37891, which is completed in the same unit, 
contained a maximum TCE detection of 1.3 pglt. While it is true that 
these contaminants may migrate to a lower siltstone unit via piezometer 
39291, the concentrations are low enough so as not to be a concern (a 
second round sample from 39191 indicated a concentration of 2 pglt 
TCE, which is below the MCL). In addition, groundwater from 
piezometer 39291 has not been found to contain these compounds. 
Therefore, abandonment of 39291 is not considered essential. The 
LHSU potentiometric surface map has been revised. See response to 
Comment 475. 
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Comment 
Reference 
Number 

Comment 

2. Figure 3-28: The upper HSU water table map for January 1992 depicts 
large unsaturated areas. Data are lacking for most of the unsaturated 
area to indicate that the upper HSU is dry. A large data gap exists for 
the area north of IHSSs 119.1 and 119.2; this large area is indicated to 
be dry even though there are no data to suggest that a flow path is not 
continuous from well 37591, located near the 891 treatment plant, to 
IHSS 119.1. Also, data coverage is too poor to support the contention 
that ground water at IHSSs 119. I and 119.2 is restricted to isolated 
pockets. Although a significant recharge bounabry crosses this area (the 
Rocky Flats Alluvium/colluM'um contact), no data have been collected 
that would adequately characterize this bounihry. Additional wells or 
piezometers would be required to fill in this large area of the map, 
pam'cularly well or piezometer pairs that straddle the contact. 

47 1 
~ 

Response 

The areal extent of the dry areas shown in Figures 3-28, 3-29 and 3-44 
(new Figures 3-30, 3-3 1,  and 3-32) have been modified with appropriate 
text acknowledgements. For additional information, see response to 
Comments 25 and 36. 

Comment 

In addition, the depiction of the area south and west of Building 881 as 
dry appears to be inaccurate. Two wells (39691 and 5187) are indicated 
to be dry even though Table 3-7 shows that the water level was measured 
above the bottom of the well screen. The rationale that the upper HSU 
is dry at these locations because the water level is below the bedrock 
contact is not valid because subcropping bedrock is included in the upper 
HSU if the ground water is conjined (see specijic comment number 3 on 
page 19). 

472 

Response 

Figures 3-28 and 3-29 (new Figures 3-30 and 3-31) have been revised to 
acknowledge that wells 39691 and 5187 indicated groundwater levels above the 
base of the screen. For additional information, see responses to comments 25 
and 36. 
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I-- Comment 
Reference 
Number 

Comment 

A 
between wells 35391 and 5387. Well 5387 contains approximately 6 feet 
of water, while the water level at well 35391, which appears to be 
located about 25 feet upslope, is below the bottom of the screen. An 
explanation for this unusual situation should be provided in the text. 

reverse hydraulic gradient or hydraulic bam'er appears to exist 473 

Response 

Data indicate that there is a foot difference in ground surface elevation 
for wells 35391 and 5387. Well 35391 is situated on a bedrock high and 
is also completed in the claystone directly underlying the unconsolidated 
section. Both of these factors contribute to the difference in saturated 
section between the wells. This situation is not uncommon at OU1, 
where principal mechanisms for directing groundwater flow are the 
bedrock topography and lithologic changes. 

Comment 

3. Finures 3-31 through 3-37 and Figures 3-41 throunh 3-43: The 474 
alluvial/bedrock contact is depicted as the dividing line between the 
upper and lower HSUs. This allows the incorrect impression that all 
bedrock is included in the lower HSU and may lead to erroneous 
conclusions about the hydrogeologic system for an example, see specijic 
comment number 4 on page 52). These figures must be revised to 
indicate the correct division between the upper and lower HSUs (see 
speciJc comment number 3 on page 19). 

Response 

The terms UHSU and LHSU were eliminated from Figures 3-31 through 
3-37 (new Figures 3-35 through 3-41), and 3-41 and 3-42 (new Figures 
3-45 and 3-46). The revised figure titles provide sufficient clarification 
as to the area of interest. 
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Comment 
Reference 
Number 

Comment 

4. Figure 3-39: The lower HSU potem'ometric surface data should be 475 
interpreted with caution. m e  lower ~- HSU comists of isolated sandstone 
and siltstone units that may or may not be in hydraulic communication. 
Contours should be drawn only between wells that are in hydraulic 
communication. Figure 3-21 (bedrock cross-section I-I shows that 
wells 37891 and 39191 are in the same siltstone w't, but piezometer 
36991 is screened in a lower siltstone and piezometer 39291 is screened 
across two separate siltstone units. rfcontours are drawn between wells 
that are clearly in the same unit, the resulting flow path may have a 
stronger eastward component, reflecting the regional dip. A statement 
describing potential sources of error should accompany this contour 
map. 

Response 

The contours between wells 0587, 37991, 37891, and 39191 and 
piezometer 39291 have been removed, as the piezometers are screened 
over different units than the wells. 

Comment 

5. Figure 3-44: The upper HSU water table map for April I992 depicts 
large unsaturated areas. However, data are lacking for most of the 
unsaturated area that would indicate that the upper HSU is dry. All of 
the data gaps cited in the first paragraph of specijic comment number 4 
on page 52 also apply to this map. Additionally, a saturated area is 
shown extendingji-om the northeast comer of the map to well 6386, 
which has a water level of 2.15 feet above the base of the well. The 
saturated area does not extend past this well and there are no data for 
the area downslope of well 6386 to support an unsaturated condition. 

' 

Response 

The water level contour map for April 1992 has been redrawn for the 
Final RFI/RI Report. For additional information, see responses to 
Comments 25 and 36. 

476 
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Comment 
Reference 
Number 

Comment 

In summary, the April 1992 water table map interprets conditions over 477 
large areas for which there are no data. The map should either be 
withdrawn or the areas for which there are no data coverage should be 
blank. Conclusions based on the portions of the map that are not 
supported with data should be withdrawn from the text. 

Response 

The discrepancies noted by the commentor do not appear in the Final 
RFI/RI Report. 

Comment 

6 .  Figure 4-11: This figure shows a result for U-239 and U-240, for 478 
borehole 30291. This is not the correct result for this borehole. In 
addition, the result for borehole 30291 is incorrectly plotted for borehole 
30191 in Figure 4-75. These errors should be corrected. 

Response 

It is assumed that the reviewer is referring to Pu-239 and Pu-240. The 
correct values for each radionuclide at borehole 30291 have been posted 
on Figure 4-2 which replaces Figure 4-11. Correct values have been 
posted on Figure 4-14 which replaces Figure 4-75. 

Comment 

7. Figure 4-97: Several metals concentrations that exceed background levels 479 
according to the text on page 4-48 are not shown on Figure 4-97. The 
text states that concentrations of strontium, lead, and zinc exceeded 
background levels in ground water at wells 5287 and 35191. These 
concentrations should be added to Figure 4-97 and these results should 
be acknowledged in Sections 4.8.1.2 and 4.8.2.4. 
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Comment 
Reference 
Number 

Response 

The Final RFI/RI Report identifies selenium and vanadium as the only 
metal contaminants at OU1. In addition, the metals are considered 
contaminants in groundwater only. The procedure for identifying site 
contaminants is summarized in the response to Comment 44 and 
described in detail in Appendix D of the revised report. The text, 
figures, and tables describing the nature and extent of metal 
contamination at OU1 is consistent in the revised report. 

Comment 

8. Finure 5-14 and 5-15: The figures depicting the conceptual model of 
present day ground-water pathways at low and high water conditions do 
not show ground-water infiltration to, and movement in, subcropping 
sandstones and siltstones, which are included in the upper HSU. The 
figures should be revised to show this pathway. 

480 

Response 

Figures 5-18 and 5-19 have been revised to include subcropping sandstones. 

Comment 

9. Figure A4-2: In this figure, the membranes used to line the french drain 
do not extend into its keyway, as was intended in the approved 
construction specijkations. The actual placement of the membranes 
should be verijied and shown correctly in this jigure. 

48 1 

Response 

The figure has been changed to show the membrane extending into the 
keyway, and anchored there. 
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Comment 
Reference 
Number 

Amendix A. Geologic Data 

Comment 

1. Panes AI-3 throunh AI-5. and Table AI-2: The text and the table 482 
compare proposed field activities to actual field work. Both these 
sections of Appendix A state that only 45 boreholes and 28 monitoring 
wells were originally proposed. However, the final work plan lists 54 
boreholes and 37 monitoring wells. The table and text must be revised 
to accurately reflect andjushfi deviations from the work plan. ?%e table 
presented in Section 2.0 of this review compares proposed versus actual 
field activities and can be used as a guide for DOE’S revisions. 

Response 

The discrepancy lies in the 9 locations that were designated at boreholes 
and monitoring wells (BH/MW). These are distinguished from BH 
locations and MW locations in the text in Appendix A1 and in Table 
A1-2. 

Comment 

2. Table AI-4: 7% table lists locations not completed as monitoring wells 
and the relevant oflset locations. Two of the oflset locations, 38491 and 
38791, were also abandoned. In addition, location 31791 is the oflset 
location for W 3 6 ,  and not W 3 3  as illustrated. This table should be 
corrected accordingly. 

483 

Response 

Table A1-4 has been changed to show 38491 and 38791 as offset 
locations that were abandoned. Well 31791 is an offset location to MW- 
36; however, this well was completed and is not shown on Table A1-4, 
which lists locations not completed as monitoring wells. 
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Reference 
Number 

Comment 

3. Paae A4-3. First Paragraph: The text explains that the fiench drain was 
not continued west of station 5 -k 00 because: “ground water modeling 
showed that ground water in contact with any possible contaminant 
source would eflectively be captured by the drain at its present western 
terminus. The results of this ground-water model and flow nets of the 
french drain area were presented by EG&G at a meeting with EPA and 
CDH in March 1992 to support EG&G’s contention that construction of 
the french drain to its f i l l  projected length was unnecessary. However, 
EPA and CDH did not accept the flow net or ground-water model 
because of a lack of data for the west end of the fiench drain. The 
FDPMP was developed and implemented to provide the data that 
EG&G’s eflort at ground-water modeling was unable to produce. The 
decision to extend the french drain beyond station 5 +- 00 has been 
deferred until wet season (April through June) water levels have been 
collected at the new wells installed for the FDPMP and the data have 
been analyzed. The results of ground-water modeling must not be cited 
as conclusive evidence that thefiench drain will capture all contaminated 
OU I ground water without being extended west of station 5 -k 00. 

484 

~ 

Response 

The French Drain was not continued farther west chiefly because of 
instability problems during construction. The westernmost French Drain 
monitoring wells, 10592 and 10692, were installed to monitor this 
particular area to determine groundwater flow directions and to 
determine whether contaminated groundwater exists west of the terminus. 
Appendix A4 has been revised to reflect this. 

~ i n o l  ~ S C  m WURI ~ c p o r t ,  881 W s i d e  ~ r n  
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Response 

The detection limit for strontium has been be changed to 40 mg/kg on 
Table C-1 of Appendix C. 

ApDendix E. Environmental Evaluation 

See separate attachment. 

Comment 
Reference 
Number 

Appendix C, Analvtical Data 

Comment 

1 .  ARDendix C. Table C-I: The qualipen SI and S2 have not been defined 
in this table but are used to qualijj several metals analyses. These 
qualijiers should be added to Table C-1. 

485 

Response 

The qualifiers S1 and S2 found as results types in Table C-1 of the Draft 
Final RFI/RI are laboratory codes used to indicate "matrix spike" and 
"matrix spike duplicates." Table C-1 of the Final RFWRI does not 
include "matrix spike" data. 

Comment 

2. Appendix C. Table C-I: The detection limit for strontium is listed as 400 
milligrams per kilogram (mg/kg). Table 16 of the GRRASP @G&G, 
1990) lists the detection limit for strontium at 40 mg/kg. This error 
should be corrected in all relevant data tables. 

486 
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Comment 
Reference 
Number 

Auuendix F. Public Health Evaluation 

Comment ~ 

1. Page F2-1. Second varaarauh: This paragraph outlines the database 
used to select COCs and introduces the methodology which was 
employed to eliminate chemicals from the risk assessment. However, 
insuflcient information is presented to assess the validity of COCs 
selected. The process of selecting COCs involves the sequential 
application of elimination criteria, which are used to MWOW the focus of 
the risk assessment to OU 1 Contaminants presenting a significant risk. 
7% process should begin by presenting an inventory of compounds 
detected at least once in each OU 1 medium. Along with the chemical 
inventory, this chapter also should present the range of sample detection 
limits, detection frequency, and summry statistics which include the 
concentration maximum, minimum, mean, and upper 95 percent 
confidence limits. 7% information must be presented in a single table to 
facilitate comparison. (A sample table has been included in this review). 

487 

Response 

A discussion of compounds detected at the site, but not identified as 
COCs has been provided in the Identification of Potential Contaminants 
of Concern (Section F3). ‘ A  table of summary statistics for all 
constituents sampled and analyzed at the site by medium is provided in 
the Final Report. In addition, the basis for elimination of contaminants 
during COC screening has been outlined more explicitly in Section F3. 

Comment 

2. Pane F2-3. Fiaure F2-1: This figure presents the protocol for 488 
idenh’jkan’on of COCs. It is well designed and contains all the pertinent 
criteria needed to select COCs and has the decision points in the proper 
sequence. However, it cannot be ascertained whether this paradigm was 
applied in the selection process due to a lack of basic information 
discussed in specijk comment 1 above. 
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Comment 
Reference 
Number 

Response 

Use of the protocol identified in Figure 2-1 has been specifically 
discussed in the text (Section F3) to show application to the COC 
selection process. 

Comment 

3. Page F2-4: Second Paranraph: This paragraph describes how the data 
were processed for the risk assessment. One critical aspect of a risk 
assessment is the method of compiling analytical data that are used to 
estimate exposures and subsequent risk. It is unclear how these data 
were compiled out for each media in OU 1. It is also not readily 
apparent what soil proJles were combined for the analysis. For 
example, it would be inappropriate to group subsurface and surjicial soil 
data with regard to radionuclides since radionuclides are only present in 
the uppermost surjicial soils. Thus, subsurface “clean” samples would 
eflectively dilute the calculated concentration if they were combined with 
surjicial samples. It would also be incorrect to combine subsurface 
contaminants with surjicial soil contaminants for residential exposures, 
because residents would not be expected to come into contact with deeper 
Contaminants. In fact, it is sometimes necessary to select a direrent set 
of COCs for direrent exposure scenarios depending on where the 
contaminants are localized. The location of soil contaminants in 
direrent soil profiles must be revised accordingly to support the rationale 
for selecting COCs for individual exposure pathways and scenarios. 

Response 

See response to Comment 115. 

489 
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Comment 
Reference 
Number 

Comment 

4. Attachment Fl-2. Paae 2-2. Fourth Paraaraph: This paragraph presents 
an mcceptable method to deal with elevated sample quantitation limits 
(SQLs). It is incorrect to eliminate samples with elevated detection limits 
before reviewing the analysis of each compound individually. The Risk 
Assessment Guidance for Superjknd (RAGS) (EPA, 1989) indicates that 
samples with high SQLs can be eliminated from the quantitative risk 
assessment only if they cause the calculated exposure concentration to 
exceed the muximum detected concentration for a particular sample set. 
By eliminating samples prematurely, the data set becomes biased. All 
SQLs must be considered when statistical summaries are prepared for 
each chemical. 

490 

Response 

The method used was adopted from the Background Geochemical Report 
at the suggestion of EPA Region Vm (Gansecki, 1991). 

Comment 

5 .  Attachment FI-2. Pane 2-14. Second and Third ParanraDhs: These 
paragraphs describe the statistical analysis employed in the baseline risk 
assessment to eliminate inorganic chemicals from the risk assessment. 
The description of the statistical test must be clan3ed. When a statistical 
test is applied, the null hypothesis states that the digerenee between the 
background and site means is zero. Instead, this paragraph indicates 
that when the population variances were equal, the contaminant and 
background populations are equal. This is not correct, since it possible 
that two population variances can be equal yet the means direr by 
several orders of magnitude. In other words, the null hypothesis is 
concerned only with the arithmetic or geometric means and not with the 
variance. Sample population variances are only important insofar as 
ensuring the appropriate statistical test was selected. This point is 
critical because so m y  chemicals were eliminated jkom the risk 
assessment using the background criteria. The statistical methodology 
must be revised. 

491 
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Comment 
Reference 
Number 

Response 

The statistical methodologies employed to compare contaminants with 
site background levels were reevaluated to ensure proper application and 
have been moved from the PHE to the RI. 

Comment 

6. Paae F3-4. Last ParanraDh: This paragraph indicates that the water 492 
table fluctuates seasonally by several feet during the year. As a result, 
the subsurface soil above IHSS I 19. I is likely to be highly contaminated. 
The ground water, which contains high concentrations of several organic 
compounds including carbon tetrachloride, would be expected to leave a 
residue in subsurface soil as the ground water recededfrom its highest 
level during the year. The impact of this phenomenon is not described in 
any other part of the PHE and should at least be addressed in the 
exposure section because, in this assessment, the highest risk associated 
with OU I involves inhalation of these contaminants from ground water. 

Response 

The Uncertainty Section (F7.3), has been revised to include a discussion 
of the water table fluctuations and the respective impacts to the potential 
exposures. Data have been evaluated to determine the significance of 
vadose residue in the Final Report. 

Comment 

7. Paae F3-IO through F3-13: These pages describe the list of possible 493 
current and future OU I receptors. They appear complete except that 
dermal exposure to soil contaminants has not been included as a 
potential exposure pathway for any of the receptors. This oversight must 
be corrected. 
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Reference 
Number 

Response 

Paragraphs F3.3.1 through F3.3.5 of the Draft Report have been updated 
where appropriate to specify the demal contact with soil pathway. This 
pathway is reflected in Section F6 but was not specifically discussed in 
Section F3 of the Draft Report. Explicit reference to the dermal 
exposure route is provided in Sections F4 and F5 of the Final Report. 

~ 

~ 

Comment 

8. Paae - F3-22. Fifih Paraaraph. and Paae F3-24. First Paragraph: The 494 
text states, "while lower wind speeds reduce the amount of dispersion 
(thus increasing the potential concentration of airborne contaminants), 
higher-velocity winh result in signicficantly higher emission rates of 
contaminated soils than do lower velocity winds since the erosion rate is 
a cubic jimction of wind speed. This statement is too general and 
sweeping. The text must clearly define what is meant by "signi$cantly 
higher emission rates. 

Response 

The Uncertainty Section (F7.3) discusses the effect of high wind velocity 
on emission rates of contaminated soils. 

Comment 

9. Paae F3-22. Fi fih Paraaraph through Paae F3-25. First Paraaraoh: 495 
These two sections describe the general nature of the dispersion model 
used to characterize risk exposure from airborne contaminants. The 
PHE report does not, but should, present examples of the computer runs 
of the dispersion model. These examples will aid in the evaluation of the 
conclusions drawn from the dispersion model. 

Response 

The stability array and air dispersion modeling results were added to the 
Final Report (Attachment F-2 and Section F5, respectively). 
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Comment 
Reference 
Number 

Comment 

10. Pane F3-27. Fourth Paragraph throunh Pane F3-38. Second Paragraph: 
The text describes the equations used for soil-gas modeling. An 
acceptable technical or regulatory justijication for choosing each 
equation has not been, but should be, provided. 

496 

Response 

The technical justification for the soil gas modeling was provided in 
Technical Memorandum No. 7, Rev.2, dated July 1992 and included as 
Attachment F3-2. 

Comment 

11. Page F3-32. First Paranraph: me MDL plotting method by Hekel and 497 
Cohn, which was used for censored data, is acceptable as long as 
important criteria are met. Among these is the percentage of samples in 
which contaminants were detected. when the chemical is detected in 80 
percent or more in all samples in each media, the MDL method can be 
used to estimate censored data. In contrast, when a chemical is detected 
in less than 80 percent of the samples, one-half the detection limit must 
be used. The opposite approach was presented in this section and must 
be corrected. 

a 

Response 

According to the guidance by Helsel, it is appropriate to use MDL for 
up to 80% nondetects. For greater than 80% nondetects a substitution 
method of one-half of the detection limit is recommended. MDL was 
not used in the Final Report. 
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Comment 
Reference 
Number 

Comment 

12. Paae F3-32. Third Paragraph: This paragraph presents basis 498 
assumptions d e  in the Johnson and Ettinger model. Although the 
purpose of the soil gas model is to estimate exposures to residents in 
residential housing units, modeling assumptions that pertain to 
commercial structures are used. There are no ventilation requirements 
for residential housing. The assumption that residential buildings will 
undergo a complete air volume exchange every hour is not realistic. 
This will seriously reduce the point estimate concentrations and will 
ampcially attenuate potential exposures to residents. Therefore, this 
parameter must be revised to a more realistic and supportable value. 

~ 

1 

Response 

See response to Comment 142. 

Comment 

13. Pape F3-38. First Paraaraph: This paragraph describes the point 499 
estimate for gas concentrations were derived. It is unclear why a Monte 
Carlo Simulation is necessary to derive a point estimate for gas 
concentrations with the Johnson model (and why only 1 0  simulations in 
Latin Hypercube were carried out). It is equally unclear how probability 
density finctions are being constructed when nothing is known about the 
shape of the curve for each input parameter and a dQta base does not 
exist. It is would appear easier and more scienhpcally tenable to use the 
central indicator statistic for each parameter rather than to derive values 
that are suspect for such an important phase of the risk assessment. In 
addition, the upper 95th contdence level for each parameter must be 
used in these calculations. 
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Response 

Each variable used in the Johnson model was sampled from an actual 
database. Table F-2-2 shows that maximum, minimum, mean and 
standard deviation of each parameters sample distribution. The data to 
calculate these statistics can be found in Section 4 of the RI. A Monte 
Carlo simulation was used to evaluate the model uncertainty based on the 
distributions of the input parameters. Latin hypercube was used as the 
preferred "sampling" technique. The Latin hypercube method and its 
advantages over simple random sampling are discussed in Appendix F-2. 
One hundred simulations adequately samples from the input parameter's 
distributions. Assuming a single point estimate when a range of data is 
known may over-simplify when compared to the method used. 

Comment 

14. Section F4: Section F4 presents the toxicity assessment. Several toxicity 500 
values listed in the toxicity constant tables in this chapter are inconsistent 
with EPA-versed values. The toxicity values must be reviewed to ensure 
compliance with EPA guidance. Not only the toxicity assessment, but in 
the toxicity concentration screen (presented in Attachment 2) must be 
changed as well. The following is a summary of the inconsistencies. 

Page F4-6. The oral R@ for I,l,l-trichloroethane is 9E-2 
milligrams/kilogram-day (mg/kg-day) (Health Efects Assessment 
Summary Tables flEASTj', 1992). (EPA, 1992b) 

Page F4-6. The uncertainty factor for oral and inhalation Rps 
for I,l,l-trichloroethane is 1,ooO and the inhalation R P  for 
trichlorofluorornethane is 0.71 rng/kg-day (HEAST, 1992). 

Page F4-14. The inhalation slope factor for carbon tetrachloride 
is 0.0525 mg/kg-day. The legend on this table is incorrect. 

Page F4-16. The constants listed in table F4-4 for radionuclides 
are correct but are from HEAST, 1992, not HEAST, 1991 as 
listed. 
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0 Page F4-18. The Integrated Risk Information system (TRIS) 
provides an inhalation unit risk value for carbon tetrachloride of 
I .  5E-5 microgram/cubic meter (pg/cwn), which corresponds to a 
slope factor of 0.0525 mg/kg-day. @PA, 1992a) The value listed 

~ 

~ is from HEAST, 1991. 

Page F4-21. The oral R P  listed for I ,2-dichloroethene is from 
IRIS and the inhalation value is from HEAST, 1992. 

Page F4-23. 
HEAST, 1991 and has been withdrawn from HEAST, 1992. 

The R p  listed for methylene chloride was from 

Page F4-23. 
from HEAST, 1992. 

The inhalation slope factor for benzo(a)pyrene is 

Page F4-26. The toxicity values listed for radionuclides are from 
HEAST, 1991. Values should be taken from HEAST, 1992. 

Page F4-30. An inhalution R P  is available from HEAST, 1992 
for I ,  I ,  I -m'chloroethune. 

Attachment F-I, Page 2. The slope factor for indeno(l,2,3- 
c,d)pyrene is 0.61, not 0.1, mg/kg-day. 

Technical Memorandum 8. The correct R p  values for 1,1,2- 
trichloro-I,  2,2-trifluoroethane i s  0.3 mg/kg-day; 
dichlorodifluoromethane is 0.2 mgkg-day; m'chlorofluoromethune 
is 0.3 mg/kg-day. 

The toxicity assessment has been reevaluated by the DOE contractor 
toxicologist, who has consulted with EPA. Correct toxicity values have 
been incorporated into Section F4 and the toxicity screen. 

p. F4-6: The oral and inhalation RfDs for l,l,l-trichloroethane have 
been withdrawn from IRIS (see response to Comment 214). HEAST 
(1991) lists oral and inhalation RfDs of 0.09 and 0.3 mg/kg-day, 
respectively. The text and Table F4-1 have been revised as noted. 
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p. F4-6: The uncertainty factors for the oral and inhalation RfD for 
1,1,1-trichloroethane have been withdrawn from IRIS. HEAST (1991) 
lists uncertainty factors for the oral and inhalation RfDs of 1,000. The 
text and Table F4-1 have been revised as noted. HEAST (1991) lists an 
inhalation RfD for trichlorofluormethane of 0.2 (0.7 is the reference 
concentration in pg/m3). 

p. F4-14: The correct inhalation SF for carbon tetrachloride is 0.05 
(mg/kg-day)-' . Table F4-2 has been revised accordingly. 

p. F4-16: The correct reference for the radionuclide toxicity constants is 
HEAST (1992). Table F4-4 has been revised accordingly. 

p. F4-18: The correct inhalation SF for carbon tetrachloride is 0.05 
(mg/kg-day)-'. Table F4-2 has been revised accordingly. 

p. F4-21: IRIS lists the oral RfD for 1,2-cis-dichloroethene as 
"pending." Hence, the oral and inhalation RfDs for this contaminant 
were taken from HEAST (1991). 

p. F4-23: Methylene chloride is no longer a contaminant of concern. 

p. F4-23: Table F4-3 has been revised to note that the inhalation SF for 
BaP is from HEAST (1992). 

p. F4-23: The toxicity value for radionuclides were taken from HEAST 
(1992). 

p. F4-30: The oral and inhalation RfDs for 1,1,1-trichloroethane have 
been withdrawn from IRIS (see response to Comment 214). HEAST 
(1991) lists oral and inhalation RfDs of 0.09 and 0.3 mg/kg-day, 
respectively. The text and Table F4-1 have been revised as noted. 

Attachment F-1. D. 2: The text has been revised to note that the correct 
SF for ideno(l,2,3-c,d)pyrene is 0.73 (mg/kg-day)-'. 

Technical Memorandum No. 8: HEAST (1992) lists an oral RfD for 
112-trichl0r0-112-trifluoromethane of 3.0 mg/kg-day (not 0.3 mg/kg- 
day). The oral RfDs of 0.2 mg/kg-day for dichlorodifluoromethane and 
0.3 mg/kg-day trichlorofuoromethane are correct according to HEAST 
(1992). The affected tables and text within Technical Memorandum No. 
8 have been revised accordingly. 
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15. Paae F4-10. Last Paraeraoh: This paragraph presents unnecessary 501 
opinions about the risk assessment process. It seems inappropriate to 
present opinions about the validity of EPA 's risk assessment approach in 
the baseline risk assessment, which is being cam'ed out according to 
Supe@nd guidance (EPA, 1989). Moreover, the pam'cular 
recommendations made by a single group such as the Harvard School of 
Public Health are irrelevant. The approach taken by EPA in estimating 
risk was developed by the National Academy of Science, and is endorsed 
by many other scient@ groups and institutions. Opinions about the risk 
assessment process, whether consenting or dissenting must be omitted 
from the main body of the risk assessment. 

~ 

Response 

The last paragraph on p. F4-10, including the three recommendations, 
has been deleted. Presentation of opinions regarding the risk assessment 
process have been deleted from the report. 

Comment 

16. PaPe F4-1 I, Recommendation 2: This recommendation suggests 502 
replacing the current methodology. If there was an inexhaustible source 
of completely tenable toxicological information on the carcinogenic 
potential of all chemicals, this recommendation would be implemented. 
However, scientists must make decisions based on incomplete data sets. 
Rarely is there enough carcinogenic information to construct a complete 
probability density function for carcinogenic potency values QS suggested. 
Therefore, this recommendation must be eliminated from the PHE. 

Response 

This recommendation has been deleted from the report. See response to 
Comment 501. 
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17. Paae F4-16. Table F4-3: This table presents toxicity values. The 503 
Carcinogenic Risk Assessment Verijication Endeavor (CR4 W) Work 
Group has verified 5.8 mg/kg-day as the new oral carcinogenic slope 
factor (CSF) for benzo(a)pyrene. It must be used instead of the CSF 
presented in the table. All other carcinogenic PAHs must be based on 
this value using the toxicity equivalency methodology W F ) .  

Response 

The oral slope factor for benzo(a)pyrene has been updated according to 
current EPA information. The remaining PAHs have also been updated 
using the relative potency approach. See response to Comment 350. 

Comment 

18. Paae F4-16. Table F4-4: This table presents CSFs for radionuclides. 
The toxicity constants for external exposure to radionuclides have not 
been included in the table. This exposure pathway could be significant 
and must be included in the analysis for americium (Am) 241 and 
plutonium (Pu) 239 and 240. As noted on page F4-26, these 
radionuclides decay by emission of various X-rays and gamma rays. Am 
and Pu could contribute signijkantly to human exposure at the 
concentrations detected onsite. As a result, the table must list toxicity 
constants for Am and Pu. 

Response 

See response to Comment 165. 

504 
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19. Page F5-3. Second Paragraph: This paragraph states the goal for using 
a Monte Carlo simulation. Although this technique is an egective 
statistical method that can be used to refine an estimute of risk and 
assess uncertainty, it should not be used as the single benchmark against 
which all other estimates of risk are measured. This limitation applies 
principally because the Monte Carlo sirnulation itself contains a high 
degree of uncertainty. Suficient information is rarely available to 
construct detailed probability density jhctions (PDFs) for the exposure 
or toxicity input variables. Instead, PDFs are ji-equently based on 
tenuous assumptions, which in m y  cases are just "the best professional 
guess. ' I  For example, it is open assumed that sample data are 
lognormally distributed without suficient supponing information. As a 
consequence of the uncertainty surrounding these assumptions, the 
degree of uncertainty within the Monte Carlo simulation cannot be 
ascertained or quannped. The uncertainty within the Monte Carlo 
simulations must be discussed. 

505 

Response 

A discussion of the uncertainty present in selecting point estimates from 
known ranges of data versus the uncertainty inherent in Monte Carlo 
simulations has been included in the Final Report. The discussion 
focused on specific applications to the OU1 BRA. 

Comment 

20. Pane F5-6. Third Paragraph: This paragraph discusses the uncertainty 
inherent in estimating chemical intake based on the mean concentration. 
Since the extent to which PDFs can be defined is severely limited for 
m y  input variables, incorrect assumptions about PDFs skew the results 
of Monte Carlo simulations as well. Consequently, the uncertainty 
surrounding the selection of the type of distribution curve for the Monte 
Carlo simulation must be discussed in detail and added to the uncertainty 
section. 

Response 

The uncertainty in human intake parameters has been discussed in the 
Uncertainty Section of the Final Report (Section F7.3). 
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21. Pane - F6-3. Table F6-I: This table lists CSFs for COCs. As previously 507 
noted, CSFs for carcinogenic PAHs must be changed to reflect EPA’s 
newly verified values. 

Response 

Oral slope factors for the PAHs have been updated to reflect current 
CSFs of benzo (a) pyrene and the remaining PAHs have been revised 
using the relative potency approach. 

Comment 

22. Pane F6-4; Second Paraaraph: This paragraph describes the 508 
methodology which was used to estimate total risk from all COCs. It is 
not clear why “no attempt was d e  to add potential carcinogenic risk 
across the pertinent weight-of evidence classes. ‘I Although chemical and 
radiological carcinogenic risk must be added separately, risk associated 
with compounds within these two classes should be combined to derive 
the cumulative risk. 

Response 

The text has been clarified to indicate that risk is cumulative, and this 
approach is consistent with RAGS. The limitations of this approach have 
been elaborated (Section F7) and are consistent with the discussion of the 
limitations in RAGS. 

Comment 

23. Pane F6-6. Last Paraaraph and Table F6-2: This paragraph and table 
present the estimated risk associated with OU I exposure. There is an 
inconsistency between the text and Table F6-2 with regard to calculated 
risk. For example, the text states that the risk associated with inhalation 
of plutonium 239 and 240 is 3.1E-9, while the table indicates the risk is 
2.64E-9. Similar discrepancies were noted in this section and must be 
corrected. 

509 
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Response 

Tables F6-2 and F6-3 have been reviewed to ensure consistency with 
Attachment F6 of the Draft Report, Risk Calculation. 
Section F7 has been revised to reflect the predominant carcinogenic risks 
and noncarcinogenic hazard indices. 

The text in ~ 

Comment 

24. Page - F6-7. Table F6-2: n i s  table presents a summary of predominant 510 
risks. As noted in section F6.11 of the PHE, risk is the product of 
chronic daily intake (CDI) and the slope factor or the reciprocal of the 
reference dose. This information, which is necessary to venB calculated 
risks, is completely lacking in this table. This information must be 
included along with the upper 95th percentile concentration which was 
used to calculate the CDI. 

Response 

The entire intake and risk results were presented in Attachments F4 and 
F6 of the Draft Report. Although lengthy, these have been incorporated 
into the main text of the Final Report (Sections F5 and F7). 

Comment 

25. Paaes F6-7 through F6-IO and Tables F6-2 through F6-3: These tables 51 1 
summarize site-related risks. It is inappropriate to present only a 
summary of predominant risks. A complete list of all risks associated 
with an individual chemical must be presented. Furthermore, a 
presentation of narrowly selected risks introduces bias, because the 
selection process is subjective. Carcinogenic risks must be organized 
according to exposure pathways and combined across all exposure 
pathways. Noncarcinogenic risks must be presented as hazard indices 
and combined either across all exposure pathways or according to organ 
system. 

Response 

See response to Comment 510. 
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a 

26. Paae F6-I 1. Second Paranraph: This chapter discusses worker 
exposure. It is not clear what is meant by the statement that worker 
exposure is regulated by occupational standards. There are no 
regulations to protect RFP workers from OU I contaminants. 
Contaminants have yet to be characterized, and regulations to protect 
workers such as those promulgated by the Occupational Safety and 
Health Administration (OSHA) pertain only to chemical exposures that 
occur during routine occupational operations. In these cases, the 
concentration of chemicals in the work place are well characterized and 
exposure duration strictly limited. These regulations do not apply to 
exposure to hazardous waste contaminants at Supe@nd sites. This 
section must be eliminatedfrom the risk assessment. 

Response 

The purpose of comparison of worker exposure to occupational standards 
is intended to support DOE management decisions regarding regulatory 
compliance in the future. Therefore, since OSHA and NRC are likely to 
impose their standards on Rocky Flats, this comparison is appropriate 
and has been retained. 
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27. Paae F6-12: This page shows permissible worker exposure levels. It is 
not necessary to include a comparison of a hypothetical future on-site 
worker to occupational guidelines for a Superjimd risk assessment. 
Moreover, the manner in which the comparison is made is misleading. 
Threshold limit values (7LVs) do not indicate risk and must not' be 
directly compared to onsite concentrations for several reasons. First, 
'IZVs are derived by the American Conference of Governmental 
Indusm'al Hygienists (ACGIH), which is an organization of professionals, 
not a governmental agency. The ACGIH recommendations are 
seriously considered, but are not automatically adopted by oflcial 
governmental agencies. Second, the estimated concentration of each 
contaminant in indoor air at OU I is based on a gas transport model 
which is associated with considerable uncertainty. Ambient air 
concentrations, in contrast, are directly and closely monitored in the 
work place, which enables direct comparison with IzVs. Finally, IzVs 
must not be used as a benchmark or viewed QS synonymous with risk 
since they provide no indication of risk. For example, the calculated 
carcinogenic risk for 1,I-dichloroethene at the TLV of 20.0 
milligram/cubic meter (mg/d)  using the modeled input parameters in the 
OU I risk assessment is 2.3E-I for occupational exposure. This risk 
level exceeds EPA 's acceptable risk range of IE-6 to IE-4. Although the 
disparity between ACGIH's 'IZV and EPA's acceptable risk level 
distinguishes the diFerences between the two scienh3c approaches, it 
does not invalidate EPA's methodology used to calculate risks at 
S u p e m  sites. Consequently, IzVs must not be used to represent or 
compare safe exposure levels in the risk assessment for OU I unless the 
purpose is to submit it to OSHA. 

Response 

See response to Comment 512. 

Comment 

28. Pane F6-18. Section 6.5 : This section summarizes the risk 
characterizations. Because the entire risk characterization is a summary 
of the carcinogenic and noncarcinogenic risks, a further summary of the 
summary is unnecessary. 
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Response 

In response to Comments 510 and 51 1 ,  the entire risk results were 
moved from the Attachments into the text. See response to Comment 
110. 

Comment 

29. Pane F6-18. First Paragraph: This paragraph idenhjies the data which 
were used to calculate risk. It is not clear what OU 1 data in what 
media are being used to calculate risk. Although the text states that 
"Phase 111 data analyses are reflected in the evaluutions," it is not 
apparent what specijic data are being used. One data set must be used 
throughout the entire risk assessment. It would be incorrect, for 
example, to use one set of data for selecting COCs and another to 
calculate risk. This discrepancy must be clarijied since it was noted in 
the COC selection section that pre-Phase 111 RFI/RI environmental data, 
data collected during the Phase 111 WI/RI ,  and supplemental suvace soil 
sampling program data were used to select OU I COCs. 

515 

Response 

The data set was used consistently throughout the risk assessment. This 
has been clarified in the Final Report. 

Comment 

30. Pane F6-18. Last Paragraph: This paragraph compares risk associated 
with on-site COCs to background chemicals. Although it is sometimes 
helpful to place risks in perspective for the general public, the 
perspective should not be distorted. For example, although exposure to 
naturally occurring substances poses risk, the background concentration 
cited for comparison must be site specijic and not the national or 
"worldwide" average. Furthermore, since radionuclides and PAHs in 
OU 1 are considered anthropogenic, the risks associated with these 
classes of Chemicals must not be viewed as background risks. 

516 
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Response 

National or worldwide averages are meaningful for providing perspective 
to the general public since they show that these substances occur at 
locations other than the site of concern. Some, but not all, radionuclides 
and PAHs at OU1 may be considered anthropogenic. 

~ 

Comment 

31. Paae - F6-21. Fourth Paraaraoh: It may be true that occupational 
exposure to plutonium is more likely to produce detectable health eflects 
than are environmental exposures, but adverse health eflects associated 
with environmental exposures are likely to go completely undetected. 
This is because workers in the nuclear weapons production industry are 
not only under close medical monitoring programs to detect early 
adverse eflects, but operate under strict regulations that limit exposures. 
In contrast, environmental exposures cannot be evaluated because 
Superjbnd sites are, for the most pan, uncharacterized. Therefore, 
exposure to the contaminants cannot be regulated. Detection of adverse 
health eflects from environmental exposures to plutonium is further 
complicated by the long latency between exposure and tumorigenesis. 
This entire section is deceptive and must be eliminatedfrorn the risk 
assessment. 

Response 

This information has been moved to the uncertainty analysis section 
(Section F7.3). 

517 
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32. Pane F6-23. Second Paragraph: The statement that "The linearized 518 
multistage model (ZMM) is a health-conservative mathematical algorithm 
which has never been validated, but is selected by regulators more for its 
utility in making decisions than for its SCienhPC voracity", is misleading, 
unjustified, and must be deletedfrom the risk assessment. while it is 
true that the multistage model has not been Validated, no low-dose 
extrapolation model has ever been validated. Moreover, it is a scientijic 
impossibility that any extrapolation model Will ever be unequivocally 
validated in the fiture. It is also untrue that the LMM used more for 
decision making than for scienh>c purposes. Many scientists not only 
endorse the LMM for determining low dose eflects, but believe it more 
accurately represents the initial biological changes that occur during 
carcinogenesis than do other available models. It should be noted that 
unlike the "single hit" model, the LMM is not the most conservative 
model that EPA could have chosen. In any event, EPA believes it is the 
best available low-dose extrapolation model. 

@ Response 

This statement has been revised to reflect that the LMM is one of the 
several low-dose extrapolation models available. The phrase "but is 
selected by regulators more for its utility in making decisions rather than 
for its scientific voracity" was deleted and the sentence "SFs derived 
from this model should be regarded as conservative (health-protective) 
numbers that represent the most plausible upper limit of risk" has been 
added. 
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33. Paae F6-23. Third Paraaraph: This paragraph attempts to diminish risks 
associated with exposure to OU I COCs. It is misleading to focus solely 
on I ,I-dichloroethene throughout the discussion of predominant risks 
associated with OU I and then finally conclude that it is not signi@cant 
because it is a Class C carcinogen. This gives the reader the impression 
that only 1,l-dichloroethene is present at levels that may pose 
unacceptable risk but that it is not a concern because its carcinogenic 
potential in humans is questionable. Carbon tetrachloride is also present 
at unacceptable risk levels at 4E-4 and it is a Class B2 carcinogen 
(probable human carcinogen). The risk from this human carcinogen 
must be included in the discussion when risks are put into perspective. 

Response 

In the Final Report, the risk from all COCs evaluated has been included 
in tabular form. 

Comment 

34. Pane F6-24. Table F6-6: This table presents OU I carcinogenic risk. 
Although the "RME, Hotspot, and Clean" risk values are adequately 
presented, the "percentiles" of risk are confusing and not germune to this 
section. They appear to represent the results of a Monte Carlo 
simulation, which should not be included in the risk characterization. If 
these percentile values are the output from a Monte Carlo analysis, they 
must be presented in the uncertainty section. It is interesting to note, 
however, that there seems to be more uncertainty in the percentile values 
derivedfrom the Monte CQrlo analysis than there is in the RME. This is 
surprising because the sole purpose of the Monte Carlo analysis is its use 
as a benchmark to measure uncertainty. For instance, the variability in 
upper 95 percent conjidence limit values ranges widely from 5E-13 to 
7E-5, which is approximutely eight orders of magnitude. In contrast, 
RME values vary by only two orders of mugnitude. An explanation of 
why the RME and upper 95 percent values vary so widely is also needed. 

519 

520 
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Response 

See response to Comment 110. Monte Carlo simulation information has 
been moved to the uncertainty section (Section F7.3) and also appears in 
Table F7-31. The RME risk values vary less than the 95 percentile risk 
values estimated from Monte Carlo simulations primarily due to the use 
of point estimates for toxicity constants. The Monte Carlo simulations 
used the full EPA data distributions for toxicity constants. These 
distributions illustrate the several orders of magnitude of uncertainty 
associated with toxicity constants that are extrapolated from high-dose, 
high dose-rate animal studies and applied to low-dose, low dose-rate 
human exposures. In contrast, the RME calculation used upper bound 
point estimates for toxicity constants. This type of simplification does 
not provide as much information as the data distribution. The 
commenter’s observation about the substantial range in the risk 
distribution is exactly the point DOE was attempting to illustrate. 

35. Attachment F3-3, Page 30 First Paragraph: The first paragraph in this 
section states that 31 plutonium values were used for geostatistical 
analysis. However, Figures 4-1 through 4-3 show only 26 sample 
locations. The text must indicate exactly which data were used for 
geostatistical analysis, either in a table or as a reference to a specijic 
table in an appendix that contains the data. 

52 1 

Response 

Geostatistical analysis was not used in the Final PHE report. 
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36. Attachment F3-3. Panes 3035. Finures 4-1 through 4-3: The results of 
the kriging and contouring of plutonium values are presented in Figures 
4-1 through 4-3. These figures show several closed contours centered 
near the coordinates 2085920 east, 748300 north, suggesting a source of 
plutonium contamination in this area. However, Figure 4-85 in Section 
4.0 of the RFI/RI report shows open contours to the northeast of the 
coordinates 2085920 east, 748300 north, suggesting a contamination 
source to the northeast of the figure area. Presumably, both Figures 4-1 
through 4-3fiom the PHE and Figure 4-85from the RFI/RI report were 
generated with the same plutonium data, yet the patterns are direrent. A 
comparison of the two patterns suggests that an isolated study area was 
considered for the PHE while a larger area of influence was considered 
for the RFURI. I f a  more limited study area was used for the PHE, the 
scienh3c rationale for disregarding other potentially influencing data 
must be provided. If there is another reason for the direrent patterns, 
an explanation must be supplied. 

Response 

A consistent data set has been used in the Final Report for the RI/RFI 
and the risk assessment. See response to Comment 521. 
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37. Attachment F3-3. Pane 34: This section states, "The inadequate number 
of sample data and their alignment in a north-northeast direction 
suggests that a detailed geostatistical analysis of other analytes in 
sugace soil samples may not be beneficial. However, the last sentence 
in this section states that kriging with SURFER sofiware may provide 
insight to the distribution of contamination across OU I ,  even though 
results of kriging using a directional semivariogram model in GeoEAS 
provided no significant diflerences from the results of kriging with a 
linear semivariogram model in SURFER somare. The text must clearly 
state whether: 

( I )  The geostatistical analysis of plutonium data is considered 
technically sound using the number of data points available and 
using either of the semivariogram models (directional or linear) 
tested; 

(2) Geostatistical analysis is recommended for interpretation of data 
for other analytes; and 

(3) Geostatistical analysis of other compounds is considered sound 
only if a particular semivariogram model is used. 

Response 

Kriging was abandoned for this project, (because data were not collected 
with this application in mind), but inadvertently left in the Draft Report. 
It has been deleted from the Final Report. 
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5.0 SUMMARY AND CONCLUSIONS 

The preceding sections have discussed in detail the technical inadequacies and 
inconsistencies noted in the RFI/RI report. PRC believes that this RFI/RI report 
should be substantially rewritten to address all the problems noted in this 
review. The data generatedfrom the investigation are generally presented in a 
poor manner. Complete summaries of the raw data were never prepared, and 
numerous inconsistencies and inadequacies were noted in brief data summaries 
provided in the text, tables, and figures throughout the RFWU report. This 
poor data presentation mude it impossible to venifL and check most of the 
conclusions drawn in the RFI/RI report. Some of the other major issues 
include: failure to combine h t a  from all three phases of the RFI/RI 
investigation; calculation of upper HSU volume based on suspected estimates of 
total saturated area; numerous assumptions regarding the concentration level at 
which an analyte is considered to represent contamination; questionable 
useability of the SVOC, pam'cularly the PAU data; and the inability to review 
the EE and PHE because of the data presentation and structure of these 
sections. 

To clearly illustrate the shortcomings of this drafi version of the RFVRI 
report, PRC has reviewed each of the 17 objectives of the Phase III RFI/RI 
investigation. Section 7.0 of the RFI/RI report presents each of the 17 
objectives and uses infomtion in the previous sections of the report to 
substantiate the claim that each of the objectives had been met. PRC's review 
of the objectives revealed that the majority of the objectives were not met. The 
following text describes each objective and indicates whether the objective was 
met. The examples referenced in each discussion are summaries of the major 
deficiencies of the RFI/RI report as noted in the general and specijk comments. 

Comment 

Obiective 1: Determining the extent of saturation and ground water flow 
directions both matiallv and temporallv for the unconfined flow system: 

524 

This objective has not been met because an accurate determination of the extent 
of the saturated area is essential to the estim'on of exploitable ground water in 
the upper HSU at OU 1. The estimates of saturated area presented in Table 3- 
16 are based on upper HSU water table elevation maps, which extrapolate 
unsaturated conditions over large areas where water level data are lacking and 
are therefore unsatisfactory. Many statements in the text are based on the water 
table elevation maps and must be withdrawn unless a better estimate of 
saturated area can be provided. 
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Response 

The text and figures have been revised and address concerns about the 
extent of saturation at OU1. Volumetric calculations have been included 
in for both wet and dry months (Table 3-17) based on revised saturated 
thickness maps (Figures 3-31 and 3-47). See the response to Comment 
36. 

Comment 

Objective 2: Describing the interaction between sueace water and around 
water: 

525 

This objective has not been met because there is no indication that data were 
collected specijically to describe suvace water and ground-water interaction. 
Surface water data provided in Table 3-2 are from a diflerent year than the 
ground-water data used as the basis for the water table elevation mps .  No 
data have been collected to describe suvace/ground water interaction where 
ground water seeps out at the edge of the Rocky Flats Alluvium. Additionally, 
there are no wells near either side of this recharge boundary, resulting in the 
largest data gap on the water table elevation mps .  Finally, the surface water 
jlow monitoring stations proposed in the FDPMP have yet to be installed. 
These stations were proposed for the culverts west of Building 881, which would 
311 an important data gap and help characterize the saturated area west of the 
french drain (the section of the proposed french drain that was not installed). 

Response 

The interaction between surface water and groundwater is difficult to 
interpret in an area of minimal surface water flow and localized 
groundwater occurrences. Plant-wide surface water studies have 
concluded that Woman Creek is generally a losing stream, except during 
a few months during the spring (EG&G, 1992). It is likely that the same 
situation applies to the South Interceptor Ditch. The South Interceptor 
Ditch only flows in the spring and during runoff events. The 
groundwater/surface water relationship is discussed in Section 4; Nature 
and Extent of Contamination, where chemical data are reviewed. 
Surface water in the SID and Woman Creek may become contaminated 
not by direct contact with a source area, but by contact with a transport 
medium, such as groundwater. The contaminants in surface water are a 
subset of those in groundwater. 
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Comment 

Objective 3: Ouantifvinn aauifer properties for the upper and lower HSUs: 

This objective was not met because the volumetric calculations provided in 
Section 3.7.3.4 and Table 3-1 6 should be recalculated because the wen t  of the 
saturated area may have been underestimated. The credibility of the section on 
upper HSU ground-water volume may be suspect because an important reference 
(Driscoll, 1986) appears to have been misquoted. 

Response 

The text section relating to aquifer properties has been revised. See the 
responses to Comments 36 and 407. 

Comment 

Objective 4: Describing all soil and rock materials: 

This objective appears to have been adequately addressed, although specijic 
errors may remain. See Section 4.0 of this review for the applicable specijic 
comments. 

Response 

This comment was addressed in the responses to Comments 399 through 
408 and Comments 470 through 477. 
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Comment 

Obiective 5: Refininn the hvdrogeoloaic site conceptual model for OU 1: 

This objective has not been met. The text on page 7-3 states that "all historical 
and Phase 111 RF.I/Rl hydrogeological data, as well as subsequent water level 
data have been integrated into a refined hydrogeologic conceptual model that 
was ven)?ed against field observations and contaminant distributions. 
However, there are few indications that analytical results and water levels prior 
to fourth quarter 1991 have been incorporated into the Phase 111 RFI/RI report. 
Nor does it appear that data from the french drain investigation have been 
incorporated into the report. The hydrogeologic conceptual model for the 
vicinity of IHSS 11 9.1 is based on assumed physical features that may not exist. 
The model cannot be ven$ed with contaminant distributions because satisfactory 
downgradient data have not been provided. The text also states, "Much of the 
model is explained in discussion of the interaction of sur$ace water and ground 
water in objective (2). ' I  However, data on ground water/sur$ace water 
interaction are virtually absent; in fact, suvace water data are not even 
provided for the same year as ground-water data. Finally, the text states, "this 
refined conceptual model confirms that the french drain and accompanying 
extraction well function as efective discharge boundaries and intercept all 
identified upper HSU ground water flow paths originating from or passing 
through OU I .  I' A conceptual model is a hypothesis to be tested; only field data 
can confirm that the french drain intercepts all contaminated ground water in 
the upper HSU. 

@ 

Response 

The hydrogeologic site conceptual model has been revised. The Final 
RFI/RI Report discusses pre- and post-French Drain hydrological 
conditions. In addition, see the responses to Comments 25, 34, 36, and 
525 for additional discussion. 
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Comment 

Objective 6: Determine the nature and distribution of waste materials on site: 

This objective was not met. Although boreholes were drilled directly through 
some IHSSs, IHSS 102 was not investigated because it was mislocated at the 
time of the Phase 111 RFI/RI investigation. In addition, the inconsistencies noted 
in the subsu rface soil data presentation and interpretation (inconsistencies 
among text, figures, tables, and appendices) make it diflcult to substantiate the 
conclusions drawn regarding distribution of waste materials. To determine 
whether the investigations have met this objective, the data should be 
reevaluated and presented in a more logical and consistent fomuzt. 

529 

Response 

The reviewer is referred to the response to Comment 20 for a discussion 
on the location of MSS 102. The Final RFI/RI Report has been 
substantially rewritten, and the inconsistencies noted by the reviewer 
have been eliminated. 

Comment 

Objective 7: Characterize soils in the proximity to the removed wastes as 
potential contaminant sources: 

530 

This objective has not been satisfled completely. Although data were collected 
from both surface and subsurface soils, the inconsistent data presentation makes 
it dincult to substantiate the conclusions drawn in the RFI/RI report. In 
addition, the failure to incorporate all three phases of data collection also 
makes the conclusions drawn from only the Phase 111 RFI/RI data suspect. 
Again, this investigation’s ability to meet this objective cannot be filly evaluated 
until the data are presented in an improved f o m t .  
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Response 

The Draft RFWRI Report provides a consistent presentation of the data 
using tabular format, listing background concentration, sample size, 
number of detections, concentration range and concentration mean. The 
Final RFI/RI Report includes similar data summaries for Phase I and 
Phase 11 data. Because of different data quality requirements for the data 
users, data from different phases cannot be combined. The figures in 
Section 4 have been changed to report exact depths where VOCs were 
obtained, and also include Phase I and Phase 11 data to present a more 
comprehensive interpretation. 

Comment 

Objective 8: Determinina whether site or subareas of sites were potential 
sources of contaminants in around water: 

531 

This objective has only been partially met because the analytical ground water 
data presented in this report are too limited to determine whether sites in the 
western part of OU 1 and IHSS 119.2 contribute to ground-water 
contamination. For much of the western area, metals data were not available 
for first quarter 1991. The decreasing trend in metals contamination in ground 
water cited in the RFI/RI report is unsubstantiated because most of the wells in 
the contaminated area were not sampled during first quarter 1992. The low 
water levels at IHSS 119.2 similarly restrict the amount of data collected in this 
area. These problems may be alleviated by obtaining historical data from 
periods of high water table conditions. 
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Response 

The absence of gross contamination in groundwater monitoring wells or 
the absence of groundwater in monitoring wells does not indicate a lack 
of thoroughness in the investigative program. Several MSSs that were 
investigated, particularly in the western portion of OU1 (IHSS 104 and 
103) were suspected though not confiied disposal sites. Therefore, the 
lack of gross contamination in these and other areas may indicate that the 
suspected waste disposal activities may not have taken place. The 
reviewer's suggestion to incorporate historical groundwater chemistry 
data is well taken. The conclusions drawn in the revised Report are 
based on all chemical data for the period 1986 through second quarter 
1992. 

The decreasing trend in metals contamination in groundwater mentioned 
in the draft Report was not meant to imply the passage of a discrete 
groundwater contaminant plume. Rather, the draft text suggests that high 
suspended solids in samples collected from newly constructed wells are 
responsible for relatively high total metals concentrations during the last 
quarter of 1991. Repeated purging of monitoring wells as part of the 
pre-sampling procedure resulted in decreasing turbidity (TSS) in the 
early 1992 samples which, in turn, resulted in lower total metals 
concentrations. This issue is clarified in the revised Report. 

Comment 

Obiective 9: Determine the extent of radionuclides in surface soils: 

This objective was only pam'ally met. Although the field inves..!gation was 
conducted as proposed, the data from the first two investigations were not 
included in this RFI/RI report. This is of pam'cular concern because the Phase 
111 investigation was plunned to enhance the previous studies. Therefore, the 
extent of radionuclides contamination in suvace soil at OU 1 cannot be 
determined until all three data sets are combined and interpreted. 

Response 

Phase I, II, and III surface soil radionuclide data are graphically 
presented in Figures 4-17, 4-18, and 4-19, and are discussed in Section 
4.4 of the revised report. The section also includes discussion of "Hot 
Spot" data collected after the Phase III work was completed. 
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Comment 

Obiective 10: Determininn nature and extent of wound-water contamination in 533 
surficial materials: 

This objective has not been met because the nature and extent of ground-water 
contamination in the downgradient areas is poorly defined. The only data 
provided are from the fourth quarter of 1991 and first quarter of 1992, when 
low water table conditions limit the number of downgradient wells that can be 
sampled. In addition, downgradient wells may be poorly positioned with respect 
to the preferential flow paths (existing wells may be located on bedrock highs). 
These problems may be alleviated by historical data from periods of high water 
table conditions. 

Response 

See response to Comment 225. 

Comment 

Objective 11: Determining the location and extent of weathered and 534 
unweathered sandstone units and associated contamination: 

This objective has been satisfied only in the vicinity of IHSS 119. I ,  where three 
monitoring wells were installed in one sandstone unit. Subcropping sandstones 
are more common at the site than depicted in Figure 3-23 (distribution of 
subcropping sandstones). The french drain cross-sections in Appendix A-4 show 
that subcropping sandstones are common from station 10 +- 00 to station 13 4- 
50 of the french drain excavation. The focus should be on the existence or 
extent of contamination in sandstones or siltstones that are deeper than the 
french drain excavation, such as the lower siltstone in Figures 3-21 and 3-42 
(bedrock cross-section I-I 7. 

Find Phase IIl RFURI Report, 881 Wsidc A m  
Response to Agency Commmnts 
cg&g\oul \commmuU23-J40 



Comment 
Reference 
Number 0 

Response 

The approved Phase III work plan states that bedrock wells would be 
installed adjacent to boreholes where weathered sandstone was 
encountered to evaluate the potential downward migration of 
contaminants. Three such wells were completed in subcropping 
sandstone: 31891, 31491 and 39691. In addition, three bedrock wells 
were specifically planned at MSS 119.1. The comment states that the 
focus should be on the existence or extent of sandstone or siltstone 
contamination that is deeper than the French Drain excavation. By 
definition, these would be LHSU units, which were not the focus of the 
investigation. 

L 

Comment 

Objective 12: Characterize the auulig of su face water: 

This objective has not been met because not all of the proposed surface water 
sampling stations were sampled and some previously sampled stations were not 
resampled. Until all the data are available, it is diDcult to draw substantiated 
conclusions regarding the quality of suvace water. In addition, the current 
formut for presenting data in the RFI/RI report does not allow for an easy 
verification of sample results presented in the appendices. 

Response 

The Final RFI/RI Report includes an expanded list of surface water 
stations. Data are presented in Appendix C for all locations where 
samples could be collected. The Final RFWRI Report maintains the same 
format as the Draft Report and presents raw data in the appendix and 
statistical data in the tables. The figures have been clarified to show the 
dates of samples with nondetected concentrations of compounds, as well 
as a reason for locations that were not sampled. 
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Comment 

Objective 13: Characterize radionuclides in Woman Creek sediments: 536 

This objective was not met because none of the sediment radionuclide data were 
discussed in the section on nature and extent of contamination. In addition, the 
current data presentation fonnut does not allow for easy ven3cation of sediment 
sample results. 

Response 

Radionuclide activity data for Woman Creek sediments were not 
discussed in Sections 4.0 or 5.0 of the Draft Final Phase II RFWRI 
Report. The Final RFI/RI Report presents radionuclide data for sediment 
stations SED037 through SED039. These stations were installed at OU1 
as part of the Phase III RI. The report also presents radionuclide activity 
data for sediment stations immediately upgradient and downgradient of 
OU1. The discussion of contaminant fate and transport in the revised 
report includes comparison of sediment radionuclide activity immediately 
upgradient of OU1, downgradient of OU1 and within OU1. 

Comment 

Obiective 14: Data munagement procedures: 537 

This objective could not be interpreted based on the RFI/RI report as it involves 
internal DOE & EG&G policies. 

Response 

Data management, together with a new quality, as it pertains to the OU1 
Phase III RFWRI is discussed in Section 4.1 (new) in the Final RFI/RI 
Report. Data management and data quality objectives have been 
achieved as outlined therein. 

Final Phase ID RFYRI  Report, 881 Hillside Area 
Rcsponsc to Agency Comments 
cg&g\oul \comments\523-540 



, 

Comment 
Reference 
Number a 

Comment 

Objective 15: Data auality: 

This objective was not met because problems were noted in the quality of the 
data presentation. These include inconsistencies throughout the tat, tables and 
jigures. 

Response 

See response to Comment 537. 

Comment 

Objective 16: Determine contaminant fate and tranwort: 

This objective was only partially met, Although the fate and transp,rt section 
contains a thorough discussion of factors that control the fate and transport of 
contaminants at OU 1 it does not include modeling of contaminant transport in 
ground water. In addition, the decision to exclude ground-water contaminant 
transport is based on tenuous geologic interpretations, a limited data set, and 
some assumptions that may not be valid, specijkally, that the ji-ench drain 
captures all the southward migrating ground water in the upper HSU. Until this 
information is included in the RFI/RI report, the objective cannot be considered 
to be filly met. 

Response 

The fate and transport section discusses factors that control the fate and 
transport of contaminants at OU1. Modeling of contaminant transport in 
groundwater was not performed as discussed in the response to Comment 
389. 

538 

539 
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Comment 

Objective 17: Conduct a baseline risk assessment: 

This objective was partially met as a BRA, composed of both an EE and a 
PHE, was completed. However, neither of these studies was presented in a 
manner that allowed for a complete review. For the EE, the data were not 
presented in a manner that allowed for verification. Therefore, the conclusions 
of this EE cannot be substantiated. For the PHE, the overall quality was poor. 
Again, the lack of structure and organization of the PHE prevented a detailed 
review. Although the necessary information may be scattered throughout the 
document, it is difficult to locate and extract. In many instances, the reader is 
forced to make assumptions based on incomplete information. In other cases, 
the pertinent data should be backcalculated from appendices or attachments. It 
was time-consuming and exhaustive to evaluate the risk assessment, which 
would not have been necessary if the BRA had followed RAGS @PA, 1989) 
more closely and used the examples presented in the guidance. Instead, the 
PHE focuses on many time- and labor-consuming issues that are unnecessary or 
irrelevant to a BRA. Predominant among the unnecessary components was the 
use of Monte Carlo or Latin Hypercube simulations. Although this 
methodology can be a powerful risk assessment tool, it can be misused and 
distort the overall perception of risk associated with OU 1. 

540 

@ 

The conclusions and results of the risk assessment could not be verified in the 
present state of the BRA. Perhaps the calculations and conclusions could have 
been confiied given much more time, but the purpose of the BRA is to present 
the risks associated with exposure to contaminants in a clean and concise 
manner. The PHE falls short of this goal and should be modified accordingly. 

Response 

The PHE has been revised according to input received during a series of 
EPA/CDH/DOE meetings held during the first half of 1993. 
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Conclusion 

As noted in the above assessment of this RFI/RI report's ability to meet the 17 
objectives of the investigation, the majority of the objectives were either not met 
or only pam'ally met. PRC believes that rewriting the report using the 
recommendations made in the general and specific comments of this review will 
allow for most of the objectives to be met. However, the poor data presentation 
precluded a close scrutiny of some of the conclusions and calculations and 
additional comments may be generated when the data can be reviewed in a more 
logical format. 
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Charlie Severson, USGS, Soil Scientist 

- 

Comment 

Page 2-1 8 Distinguish between total and available metals. 541 

Response 

The text refers to the difference between total and dissolved metals in 
surface water, and states that the dissolved portion represents the fraction 
most available to aquatic biota. The non-dissolved fraction represents 
metals that have adsorbed onto sediment particles. As biota are capable 
of filtering out sediment, it remains that the dissolved metal fraction 
would be most bioavailable. Even upon ingestion, minerals adsorbed to 
sediments would be less bioavailable to organisms. 

Comment 

Page 2-1 9 Distinguish between chronic and toxic. 

Response 

The text refers to toxic effects. Toxic, by defintion, includes both acute 
and chronic conditions. These types of characterization are detailed in 
the baseline risk assessment. It is not felt that the text requires 
clarification on this issue. 

Comment 

Page 4-28 Where is the high selenium source. 

Response 

There is no high selenium source at this boring (32491). The value of 
619 mg/kg is erroneous. The text has been revised accordingly. 

542 

543 
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Comment 

Page 4-51 Statement that r e d ,  "No chromium found in tissues" should be 544 
changed to read "Chromium below detection levels found.. . ' I  

Response 

Section 4 describes the nature and extent of site contaminants. As 
chromium was not determined to be a site contaminant (see Appendix D 
of Final Report) the reference to chromium in small mammal tissue has 
been deleted. 

Comment 

Page 4-63 The statement that reads "due to natural releases" shouM be 545 
confirmed with supporting evidence. 

Response 

This statement referred to the occurrence of metals in groundwater, 
which are now discussed in Section 4.7.1.2. 

Comment 

Page 5-48 Metals approaching background is a blanket statement. There are 
exceptions to this. 

546 

Response 

The methods for assigning background values and comparing site 
contaminant concentrations to background values have been revised. A 
quantitative procedure combined with examination of spatial and 
temporal concentration distributions at OU1 has been used to determine 
which substances constitute site contaminants. This procedure was 
presented and agreed upon during the meetings held on 23 June and 13 
July 1993, and is presented in the Final RFI/RI Report. A detailed 
discussion of these procedures are presented in response to Comment 44. 
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Ken Korkia 

Volume XIV 

Comment 

Overall - Need summary table showing how the selection process was done for 
contaminants of concern. How did uranium get lefr out? 

541 

Response 

The contaminant identification has been fully presented in Section F3 of 
the Final Report rather than relegating the reader to Attachment F-1. 

Comment 

F7- 7 Second Paragraph: Need specijk information. Is there a cancer problem 
or not? Use of the United States Cancer rate is not signipcant. Does this 
.00004 value account for accumulative risk? 

548 

Response 

The regulators have not allowed DOE to state whether we feel there is a 
cancer problem or not. We are only permitted to present the results and 
to put the results into context with background. Thus, this is a risk 
"assessment." The reader is left to make up his own mind. Risk 
"management" opinions are deliberately left out of the document. 

LindaFieeroa 

General 

Comment 

Use both sides of paper to cut down on size and bulk of document. 
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Response 

Two-sided copies have been used for the text, tables, and appendices 
where possible, for the Final RFI/RI Report. 

Volume XTV 

Comment 

Page F7- 7 Table F7-1: Need explanation of table. What are percentile figures 
related to? 

550 

Response 

More explanation of Table F7-1 of the Draft Report has been provided. 
This additional explanation includes a discussion of the meaning of 
percentile values presented in Table F7-31 of the Final Report. 

Comment 

Page F-7-5 Ranae of Cancer Risk Estimates: This paragraph needs elaboration. 

Response 

55 1 

See response to Comment 550. 

Comment 

Page F3-45 F3.5.2.2: Groundwater ingestion should be included. 

Response 

Groundwater ingestion has been included in the Final revision to this 
RI/BRA (Section F7). 

Final Phase Ul RFYRI Repott, 881 Hillside A m  
Response to Agmcy Commmts 
eg&g\oul\commmtsW1-560 

552 



Comment 
Reference 
Number 

Comment 

General: Supporting documents should be listed in tat. 553 
- 

Response 

The document has been prepared according to the EG&G/DOE's Quality 
Assurance Department. 

General Comments on Meteorology and Climatology (Section F3.1.1) 

Comment 

This section consisted of a few statistical comments on the average and seasonal 554 
conditions existing at Rocky Flats. Although infomuztive, it did not cover nearly 
enough. The section hinted at further "attention . . . on dispersion meteorology", 
however, a detailed dispersion meteorology section was not presented. For 
instance, no details were given on how the stability classes were obtained, only 
one local flow condition was mentioned ( I '  ... windr come down from the 
mountains to the west, turn and move toward the north and northwest along the 
South Platte River Valley.. . ") but none of the overall meteorological conditions 
were idenh3ed; nor was the frequency of this parh'cular local wind detailed. It 
comes across as a feeble attempt to say that the winds never blow towards the 
populated area of Denver. This, of course, is not consistent with the PU 
patterns for soil contamination. 

Response 

The stability array is presented in the Final Report (Attachment F-2) and 
are consistent with recent mapping of wind-dispersed plutonium soil 
contamination. 
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Comment 
Reference 
Number 

Comment 

A much better description of the climatological wind pattern at and from the 555 
Rocky Flats site is needed. This description should include both the 
micrometeorology and mesometeorology of the site and the interaction and 
consequences of each type of meteorological phenomenon. 

Response 

See response to Comment 11 1. 

Comment 

The micrometeorology of Woman Creek and the similarities of the PU pattern 
with the airflows need to be included. Since PU has not been idenhped as a 
major problem at OU I ,  a more detailed explanation of these PU pattern is 
necessary. 

556 

@ Response 

See response to Comment 11 1. 

GENERAL COMMENTS ON ATMOSPHERIC EMISSIONS AND TRANSPORT 
(SECTION F3.5.2.4 AND ATTACHMENT F-3) 

Comment 

No analysis was given for model selection. Section F3.5.2.4 starts with a 
suggestion that two types of models are required, but the following sections 
provide no clan)ication as to how the MILDOS-AREA model either does or does 
not satisfi the criteria. Later sections suggest that MILDOS-AREA is used for 
both near- and far-jield evaluations, but no jushpcation is given that MIZDOS- 
AREA is the right model to use for either or both of these evaluations. A one 
sentence statement is made that the results compare favorably to AIRDOS-EPA 
but this really jush)ies very little. 

557 
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Comment 
Reference 
Number 0 

Response 

Model selection was discussed in Technical Memorandum No.7, Rev.2 
(July 1992) which was included as Attachment F3-2 of the Draft Report. 
No further discussion of model selection is provided. 

Comment 

Most of the aruzlysis, especially Attachment F-3, centers heavily on statistical 
discussions. The presentation was very good as far as it went, but a far more 
comprehensive write-up is necessary. The atmospheric aspects of the analysis 
were conspicuously absent. How can a presentation of atmospheric dispersion 
not discuss meteorology, especially dispersion meteorology? Specijically, Td le  
2-2 states that there were 576 values in the joint frequency distribution (JFD) - 
where are these values? How were they derived? What were the assumptions 
used? How was missing data handled? Where are the quality control/quality 
assurance procedures, documentation and forms to JUShfi these data? At the 
very least, the EG&G (1991) report needs to be supplied to understand the JFD 
and its derivation. These data are one of the three basic building blocks 
necessary for modeling - simply referencing another document, one which 
probably is not readily available to the public, is not adequate. 

Response 

558 

See response to Comment 554. DOE has made copies of the Rocky 
Flats Plant Site Environmental Reports available at public meetings and 
local reading rooms. 

Comment 

Many of the basic assumptions for emission calculations were presented, 559 
however, a jump from the initial assumptions to thejinal calculations was made. 
For instance, the values in Table F3-IO were not detailed. A good report 
should have enough detail so that a reviewer can reproduce any and all 
calculations presented; this was not possible with this report. On the basis of 
this one criterion alone, the report is deficient. Because of this basic deficiency, 
detailed follow-on comments cannot be very specijic since the informution to 
make specijic comments is not contained in the document. 
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Comment 
Reference 
Number 

Response 

Section F5 has been clarified to explain how the source-tern soil 
concentrations were used to obtain the exposure point concentrations. 

Comment 

Where is the alpha eflect discussed? As radioactive nuclides decay, they tend to 
"blow" oflpieces of material from the larger particle. This increases the 
number of pam'cles and increases the potential for exposure to the hazardous 
substance. How was this eflect incorporated into the modeling? 

560 

Response 

Aggregate recoil resulting from alpha emission may create sub-micron 
particulates, however, this does not significantly affect estimated dose for 
long-lived alpha emitters for these two reasons. Although aggregate 
recoil is important for a short-lived (Le., high specific activity) alpha 
emitter such as 21?Po, significant decay of 23?Pu (half-life approximately 
24,100 years) does not occur during the transport time. Even if 
significant size fractionation did occur, no additional radioactivity is 
created. According to the ICRP Task Group on Lung Dynamics, the 
pulmonary deposition fraction does not increase with the sues of 
concern, less than 0.1 microns. Based on this, size fractionation does 
not result in increased deposition and increased dose. 
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SPECIFIC COMMENTS 
Comment 
Reference 
Number 

Comment 

F3-2 At the top of the page it states that the winds are predominantly 
northwesterly. In the next paragraph it states that the winds are 
westerly, move to the South Platte River Valley and then move north and 
northwest along the South Platte River Valley. (The South Platte River 
Valley flows towardr the northeast, not the northwest.) These two 
statements of windflow appear to conflict. This needs to be explained. 

561 

Response 

The text in Section 3.3 of the RI has been clarified. 

Comment 

F3-2 Figure F3-1 shows the annual wind rose for the Rocky Flats Plant. Is 562 
this the 60 m tower data? Were the data usedfiom the 60 m level or the 
10 m level? Were these the same data used in the modeling? The 
heading implies more than one year was used - or is this a composite of 
several months from direrent years? why  were not the wind roses 
prepared and displayed for each stability class? These data should be 
displayed in both tabular and graphical form. 

Response 

The heading on the wind rose states Annual 1990 through 1991, meaning 
that two total years of data were used. Development of a wind rose for 
each stability class available in tabular format seems redundant and 
unnecessary because detail is lost in the graphical wind rose. 

Comment 

F3-15 On page F3-15, Figure F3-4, the "Advection and Dispersion in Air" does 
not indicate a separation of the micrometeorological and 
mesometeorological flows - yet the two paragraph on the top of Page 
F3-2 imply these two separate types offlows. How were these separate 
flow types incorporated into the modeling? 

563 
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Comment 
Reference 
Number 

Response 

The code treats particulate resuspension as a non-linear polynomial 
function of wind speed, indicating that higher wind periods predominate 
over lower speed drainage winds with respect to contaminant 
resuspension and transport. The model incorporated the entire joint 
frequency distribution. 

Comment 

F3-24 At the top of the page (three lines down), it states ' I . .  . the erosion rate is 
a cubic function of wind speed . . . ' I  Where is this equation given and 
how is it used to calculate emissions? 

564 

Response 

The complete set of equations used in the MILDOS-AREA computer 
code may be found in supporting documents for the code. 

Comment 

F3-24 In the fourth paragraph down, the statement is made that "hills or 
valleys do not provide major obstacles or channels to the prevailing 
airflows. I' Yet, on Page F3-2, the exact opposite is stated with the flows 
following the South Platte River Valley. Which is correct? 

565 

Response 

Higher-speed winds that predominate contaminant resuspension and 
transport are not channeled by the terrain as much as lower-speed 
drainage winds. 
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Comment 
Reference 
Number 

Comment 

F3-24 At the bottom of the page, the statement is made that "vegetation cover 
acts to reduce the eflects of wind erosion." The use of the work 
"reduce" implies other than a complete removal. Yet on Page F3-49, 
eqmtion 9 shows that on the vegetative areas, the reduction is 100% 
(see the term "1-VF" in the equation). EPA studies (AP-42) show that 
vegetation only reduces the level of the fugitive emissions; it does not 
stop or prevent them. Perhaps the VF term should be multiplied by a 
factor, probably varying ji-om 0.1 to 0.3 depending on the amount of 
vegetation covering the selected area. This is clearly a misleading 
statement and one that raises questions about the credibility of the 
analysis. 

Response 

The use of the vegetation fraction (VF) in equation 9 is consistent with 
EPA methodology as outlined in the Supeend Exposure Assessment 
Manual. 

Comment 

F3-46 Towards the bottom of the page, the use of a 15 em root zone/plow depth 
was used. Many studies have shown that using this depth underestimates 
the concentrations for radioactive missions and concentrations. This is 
not a conservative approach! A more conservative approach would be to 
use the first 1/2 cm and assume this level of radiation to exist over the 
first 15 em of depth. 

Response 

Sampling and analysis indicates that radioactive contamination at depths 
below 0.5 cm is limited. The assumption that concentrations measured a 
0.5 cm also exist down to 15 cm could potentially greatly overestimate 
the risk. 
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Comment 
Reference 
Number 

Comment 

F3-48 How does the available meteorological data base compare to the 30 year 
residence period (last paragraph on the page) of the analysis? Has any 
statistical error analysis been done to show what a longer meteorological 
database may do to the results? 

568 

Response 

The variation of meteorological data with time has been discussed in the 
Uncertainty Section of the Final Report (Section F7.3). 

Comment 

F3-49 On the bottom of the previous page and the top of this page, the concept 
of using only respirable pam'cles is raised. This ignores the problem of 
hazardous substances being transported on larger pam'cles and then 
becoming detached and respirable. Again, the conservative approach 
was ignored and an "unrealistic" approach taken. There are many ways 
for hazardous materials to reach a receptor and be inhaled other than by 
the PMl,pathway. nese  were all ignored in this analysis. The alpha 
recoil efect is but one of many. Pollen also cam'es attached substances 
into the human system and i f a  separation of the hazardous substance 
occurs while trapped in the upper respiratory tract, it could easily 
migrate down into the lower lungs. None of these approaches were even 
mentioned! Since monitoring devices measure the muss of particles, the 
mass is proportional to the square of the diameter. Thus, the error of 
ignoring particles greater than PM,, is not a linearjimction but closer to 
a squared function. This could produce a major error in the calculation 
of downwind concentrations. This is reflected by the RF term in 
Equation 9, a direct reduction in the total value! In fact, for 
radionuclides, the value of RF should be greater than one. Where are 
the values for RF given for each pollutant evaluated? 

569 

Response 

See response to Comment 560. In addition, the probability of a 
contaminant that is attached to pollen detaching precisely during 
inhalation is related to the ratio of residence time in the lungs (seconds) 
to the time required for transport (thousands of seconds). The 
contribution to total risk is insignificant. 
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Comment 

F3-49 What is the value for H (mixing height) as used in Equation 9? Is it the 
Holzworth value or some other height? How was this value derived? An 
estimate, theoretical or from empirical approaches? 

Response 

Model applications were presented in Attachment F3 of the Draft Report. 
MiXing heights for morning (268 m) and afternoon (2543) meteorological 
conditions were presented. 

Comment 

F3-51 How do the values presented in Table F3-9 take into account the direrent 
alpha eflects of the various radionuclides? 

Response 

See response to Comment 560. 

Comment 

F3-52 Where does the value of 1.46 E-04 curiestyear come from? This is 
presented on the top of the page. 

Response 

The emission rate was derived from the resuspension output from 
MILDOS-AREA. 

Comment 

F3-53 What value of RF was used in the emission calculation (Equation 9) for 
the VOC? These compoundr being a gas have a respirablefraction of 
100%. The write-up leaves the reader with the impression that a value 
of 0.44 was used! If this is true, then it is clearly not conservative and 
goes back to the earlier questions about the total approach of the 
analysis. 

Comment 
Reference 
Number 

570 
~ 

571 

572 

573 

Find Phase III RFURl Report, 881 Hillside A m  
Rcspmsc to Agcncy Commcots 
cg&g\out \canmcnts\S61 -sn 



Comment 
Reference 
Number 

Response 
I 

The RF used for VOCs in the basement vapor model was 100%. 

Comment 

p. 13 In Attachment F-3, the units of G,, Pd and P, are expressed as M/M, 574 
M L 3  and ML3.  What does A4 stand for? 

Response 

M Stands for mass; L stands for length. 

Comment 

p. 23 In Attachment F-3, Table 2-2, where can the 576 values for the joint 575 
frequency distribution be found? Where is the description of how these 0 were derived? 

Response 

As shown in the table, these values are found in the RFP Site 
Environmental Report 1990, RFP-ENV-90, Appendix F-3 Tables. They 
are included in Attachment F-2 of the Final Report. 

Comment 

p. 24 In Attachment F-3, Table 2-2, in the last column and last row, what is 
meant by "Assumed residence time of og-site individual?" What is this 
time and how was it derived? 

576 

Response 

Each receptor has a different residence time, Le., 30 years for adults and 
6 years for children. 
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Comment 
Reference 
Number 

Comment 

p. 34 In Attachment F-3, the write-up on kriging lefr me somewhat confused. 
How was this analysis used to derive emission estimates? I missed the -. - 

577 

connection. 

Response 

Kriging was abandoned for this project (because data were not collected 
with this application in mind) but inadvertently left in the draft report. It 
has been deleted from the Final Report. 

. .. 
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EG&G (6) 

Houk, Zeke 

Vame Organization 

Administrative Record 

Quantity 

APPENDIX J 

DISTRIBUTION LIST 

Sheffien, Joe Colorado Department of Health 
Rocky Flats Program Unit 
4300 Cherry Creek Drive South 
Denver, CO 80222-1530 
(303) 692-2000 

2 

Interlocken (ER) Library 

COLORADO DEPARTMENT OF NATURAL RESOURCES (2) 

Weber, Dave Colorado Division of Wildlife 
6060 Broadway 
Denver, CO 80206 
(303) 291-7231 

Colorado Division of Water Resources 
1313 Sherman, Room 818 
Denver, CO 80203 

Mclntyre, Bill 

(303) 866-3456 

Parner, Daniel Colorado Soil Conservation Board 
1313 Sherman, Room 219 
Denver, CO 80203 
(303) 866-3531 

Rogers, Pat Colorado Geologic Survey 
1313 Sherman, Room 715 
Denver, CO 80203 
(303) 866-2611 

Colorado Division of Water Resources 
1313 Sherman, Room 818 
Denver, CO 80203 
(303) 866-5747 

Van Slyke, George 

EG&G, Rocky Flats, Inc. 
Interlocken, Building 080 
P.O. Box 464 
Golden, CO 80402 
(303) 966-8714 

EG&G. Rocky Flats, Inc. 
Interlocken, Building 080 
P.O. Box 464 
Golden, CO 80402 

EG&G, Rocky Flats, lnc. 
Interlocken. Building 080 
P.O. Box 464 
Golden, CO 80402 

1 

1 

3 

USEPA 
999 18th Street 
Denver, CO 80202-2405 
(303) 293-1603 

2 

. 3  

1 

. .  
I 

Hestmark, Martin 



APPENDIX J (Continued) 

DISTRIBUTION LIST 

Name Organization Quantity 

DOE HQ 

_ _  
~ 

Grace, Scott USDOE 
Rocky Flats Plant 
Golden, CO 80402 
(303) 9 6 7 1 9 9  

DOE Library 

1 

Colorado Attorney General (1 

Miller, Dan 

USDOE 
Rocky Flats Plant 
Golden, CO 80402 

USDOE 
Rocky Flats Plant 
Golden, CO 80402 

1 

1 

RFP Reading Room Front Range Community College Library 
3645 West 112th Avenue 
Level B, Center of Building 
Westminster, Colorado 80030 
(303) 469-4435 

Other (6) 

Anderson, Ph.D.. P.E., 
Michael 

1 

Duncan, Fred 

Lewis. Mark 

Roy F. Weston. Inc. 
215 Union Boulevard, Suite 550 
Lakewood, Colorado 80228 
(303) 980-6800 

~ 

Dames and Moore 
11 12 17th Street, Suite 1200 
Denver, CO 80202-2707 
(303) 294-9100 

SM Stoller 
5700 Flatiron Parkway 
Boulder, CO 80301 
(303) 449-7220 


