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Colorado Department of Public Health and Environment 
Hazardous Materials and Waste Management Division 

Comments on 

D R A n  PHASE I I  RFVRI REPORT FOR OPERABLE UNIT 2 
May 1995 

GENERAL COMMENTS 

1 The Division is concerned that some available data was not induded in this report 
monrtonng well data since the 4th quarter of 1992 
recent trench charactenzabon data including informabon descnbfng and charactenung 
Trench T 13 
data from the CDPHE Radiation Control Divisions air sampling network for 
companson WIUI the RAAMP samplers 
1 992 and 1993 Environmental Reports for air monitonng data page 2 37 references 
the 1991 Environmental Report 
data from the Spring of 1995 prectpitabon event 

It is understood that a data cutoff had to be established and that it would have been difficult 
to incorporate the more recent of these data into the report However much of the missing 
data may directly inftuence the results of the report For instance the recent trench 
charactenzabon data has altered the list of contaminants and even the locabon of certain 
trenches 

Available data that is missing from the report should be incorpcjrated into OU 2 s 
Administrative record and comprled as an addendum to the report. Any sigruficant 
differences between these data and the RFVRI Report should be higMt hted and 
discussed The report must be able to serve as the informatronal basts B or realistic future 
dectsions 

Data collected dunng the OU2 Trenches Area and Mound Ste Charactemtron wll be 
compiled into a Charactenzatron Report to suppod source removal adons at Rocky 
Flats This report wll be made available to the agencies upon its completton Add&onal 
data collected after fourth quarter 1992 and the spnng 1995 preapdabon events wrll be 
documented in the annual Surface Water Ground Water Mondonng and Enwonmental 
reports which are submitted to the agenues as mandated in the IAG 

2 The text indicates that seeps exist east of the surface water drainage gully and also east 
of the East Spray Fields (page 3 57) Because the groundwater in this area has been less 
impacted by site contaminants the scope of work established for this report did not include 
an investigation of the area This eastern area may not therefore be charactenzed 
sufficiently to understand whether a groundwater pathway exists across this area 

Seeps exist along the south flank of South Walnut Creek in the area east of the surface 
drainage gully However as evidenced by the contaminant plume maps illustrated in 
figures 4 4 3 through 4 4-45 groundwater contaminant plumes have not migrated to ths 
area Occasional sporadic detecbons at low concentraOons (less than 10 ppb) have 
been noted (Plates 4 4 1 and 4 4 2) in the area east of IHSSs but nothing that woutd 
denote a contaminant plume Groundwater solute transport modeirng results further 
confirm that the existrng groundwater contaminant plumes have already approximately 
reached steady state condrtrons and minimal further migratron would 5e expected 
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Therefore addihonal CharactenzaOon of the East of IHSSC area beyond hat already 
performed is not warranted 

3 The nsk assessment portion of this report tnes to minimize risk rather than simply 
presenting the risks and uncertainties from current contaminant levels in the baseline nsk 
assessment using tt-e agreed upon exposure factors In additton the report tnes to stretch 
tt-e 10 4 10 6 nsk range especially when determining the pont of departure An RFWRl 
Report is supposed to present the results of field acbwties characterize sources of 
contamination and define the nature and extent of contaminabon and the fate and transport 
of contaminants It is inappropnate for an RFllRl Report to draw conclusions and make 
recommendations for future acttons 

Although the Human Health Risk Assessment shows OU 2 does not pose a signtficant 
nsk to public health the texf of Secbon 7 0 Conclusions and Recommendatrons of the 
RFl/RI Report shall be revised to summanze the findings of the repod and not to make 
deusions on remedies for OU 2 Comments regarding addrtronal hvestrgabons and 
remedies shall be deleted from the text 

\ 
4 The document consistently looks at point of compliance as being at Indiana Street Wtth 
respect to surface water compliance pants should be pnor to entenng Ponds C2 or 85 
which have been classified as waters of the state and U S With respect to groundwater it 
would seem that the extent of a plume would be taken into account in settmg the point of 
compliance rather than a property boundary 

The Phase 11 RFVRI Report did not attempt to establsh a pornt of comptianog for OU 2 
The receptor locafrons for the Human Health Risk Assessment were established based 
on the applicable scenarios Indiana Street was selected as the pant of surface water 
investigations for the purpose of maxrmrung concentrabom loadings and flows that 
leave OU2 7his procedure is consistent wrth the scope of the RFVRI Compliance 
issues are addressed tn otber pmgmms such as the Rocky Rats NPDES permit 

5 The fxecutrve Summary (page ES-40) and Section 7 2  (page 7 5) state that The 
results of the HHRA support the condusions that enwronmental contaminahon W i n  OU 2 
does not pose a threat to puMtc health under the evaluated exposure scenarios and that 
remediation of enwonmental media to address pubic health nsk issues is not warranted 
Although PPRGs may be the target for the RFVRI process accelerated actrons performed 
at OU 2 need to be done in a wa that is conastent wth the final remedy And the final 

that could be much more restrictwe than a human heatth-based standard on which this 
document relies 

remedy will indude meebng A M  4 s whrch wll indude stream and groundwater standards 

The comment in the fiecutwe Summary shall be deleted Accelerated source removal 
actions shall be presented to the Regulatory Agencies in the fom of Proposed Action 
Memorandums (?AMs) lntenm MeasurtMntenm Remedial Actron (IMFM) or 
Engineenng EvaluatrodCost Analysis (EG'CA)for approval pnor to remediafron Any 
proposed actions wtl/ be consistent wth final remedies and wll work towards meeting 
the established ARARs 

6 The last paragraphs of both the Executive Summary (Page ES-42) and of Section 7 0 
(Page 7 7) recommend assessing the capabiltbes and Lrnrtatmns of available detecbon 
technologies for plutonium and amemum before proceeding wth localized remedahon This 
report is supposed to have charactenzed the nature and extent of contarntnabon at OU 2 
providing suffiaent data to support future remedial adom 

These will be rewsed The nature and extent of contamination at OU 2 have been 
charactenzed addihonal data collecred dunng the OU2 Trenches Area and Mound Site 
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Charactenzation wll allctw volume estimates for remedia'ion to be calculated and 
support the health and safety of remediarion workers 

SPECIFIC COMMENTS 

7 Section ES5.0. Paae ES 3 1 
This ssction of the sxecLtive summary sta es that organic radionuclide and metal COCs in surface 
soil appear to have relatively low mobility" and the potentiai for offsite migration is low This 
statement does not appear to be true with respect to the May 1995 precipitation event when 
swface water radionuclide concentrations were observed at some of the highest levels on record 
This IS especially true in the area of the SID and C2 Although the ponds served to detain he 
stormwater for a short time detention times in the ponds were inadequate and the surface water 
containing elevated radionuclide concentrations left the site 

The potential for ofisrre mrgralron uoes appear to be low even with the above average 
conditions seen in the May precipitation event Results of discharge samples cdlected from 
the terminal ponds during the May 17 1995 precipitation event indicate concenttations of 
Pu239/240 for Pond A 4 and C 2 drscharges slight1 above the CWQCC surface water 

slightly above the CWQCC surface water chronic americium standard of 0 05 pCu7 The 
May 17 1995 results for Pu and Am represent an acute event and for Ponds A 4 and B 5 
do not indicate an exceedence of the chronrc standzrd based on a 30 day mowng average of 
sample results Dunng May 7995 the averaae result for releases from Pond C 2 was 
approximately 0 1 pCd slightly above the site standard but well below the state wde 
standard of 75 pC;r/l As the site wide standards are extremely low and the May 17 7995 
storm has been roughly estimated to have generated 700 year flows ( ~ 700  year event 
based on flow -20 year event based on precipitations) the radionuclide rnobihly IS still 
considered to be relatively low 

The areas of the SID and Pond C 2 may show elevated radionuclide values dunng the May 
17 1995 event However the statement in question takes into consideration the trapping 
efficiency of the ponds and refers to transport of contaminants off site 

8 Section231 Paae23Y 
The statement that TSP and PM o are included in the nonradiological monitonng IS misleading TSP 
and PM o are the Q& nonradidogtcal monrtonng done 

plutonium chronic s'andard of 0 05 pCyl and Am24 Y concentrations for Pond B 5 discharges 

The text will be modified to say nonradiological monrtonng consisted of TSP and PMl0 

9 
The reference to the Clean Air Act Amendments of 1977 should be updated to the 1990 

Section 2.3 1.2 Paae 2 38 

amendments 

Tie text wll be moaified to reference the Clean Air Act Amendments of 1990 

- 10 
LHSU were derived 

Section ES4 1 4. Paoe ES4 13 Explain how BSLs for Pu and Am that are applicable to the 

It is not clear to what background screening levels the rewewer is commentrng In addition 
it is unclear if the reviewer is refernng to LHSU geologic matenals or LHSU groundwater 
Further danfrcation IS needed in order to respond to &is comment 

11 fl 
This section re'ers the reader to the 1991 Geologic Charactenzation Report but should have 
referenced the Geological CharactenzaOon Report lor ths RFmS (March 1995) 
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rhe March 1995 Gdopca l  Charac enzarion Report for the RFETS was not avarlaWe at the 
time that the geologic interpretation of OU2 for thrs RFVRl was conducted However the text 
will be expanded to acknowledge the March 1995 Characterization Report as well as the 
7997 report used 

12 Section 4.1.1.5. Paae 4 9 
Tiis section states that al available surface scil data were used 
data from CDPHE s Radiation Control Division studies? 

Does this include 'he soil 

The CDPHE s Radiatmn Divwon s data were not wthin the data extracted All surface 
soil data wthin OU2 that were in the RFEDS as of February 1994 wtuch was the date of 
data extmcim for the preparalron of this RFml report were used See Secbon 4 1 1 1 
for the surface soil data used 

13 Section 4.47 3 Paoe 4 159 
In the discussion of unfiltered metals and TSS it would be helpful to compare these 
concentrations over t;me for this well in addition to the cornpanson with average values 

A cornpanson of unfiltered metals and TSS will not khance the dscusston The text 
presented in Section 4 4 2 2 pertamed specifically to two samphng events (March 18 
1992 and July 30 1992) which exhbded very h h TSS concsntratms (1 1 000 mgL 

above the 6SLs had thew maximum concentrat{ons assocIafed wdh one of these 
sampling events The hi@ TSS ooncentrabons suggest tubd condi&ons in the samples 
collected on these dates which could a#mt the enarytrcel results for the unfiitered 
samples The observrtron was made however the data were used as reporfed 

and 24 000 m@. respectwew) Sixteen of the a metals detected at mmntratlons 

14 Section 4 4.2.5. Paae 4 1% 
In the discussion of filtered metals the last sentence of the third paragraph belongs at the end of 
the next paragraph the last sentence of the fourth paragraph likewe belongs at the end of the 
fifth paragraph 

The text will be rewsed accordingly 

15 Sectiw 4.3.4.1. Paae 4-44 
The text states that none of the surface soil in the upper Walnut Creek drama e shows plutonium 
contamination in excess of 0 9 pCJg Does this area indude the A Senes and % series ponds and 
the area along Walnut Creek to Indiana Street' If so then measurements taken_by CDPHE s 
Radiation Control Dwision as well as figure 4 2 2 refute this statement 

Pond sediment data was not included in the surficral soil analysis The data used were 
collected for this study and collected in a spec& manner for comparahlity figure 4 2 2 
shows the Pu 239Q40 results (denoted as actiwty concentrations in pCdg wthin acre or 
quarter acre sampling pbts) for samples cdlected for this study The contours represent 
knged lines of equal activrty concentration The 7 0 pCdg line crosses the South Walnut 
Creek drainage however the nighest activity concentration is 0 64 pCdg for samples 
collected in the drainage 

16 
Clarify whether the nitrate values in these tables are reported as nitrogen or nitrate by the lab 

Tables 4.3 21. 4.4 2. 4.4 3.4 4 7. 4.5 1 

The lab reported nitrate/nitnte values as a measure of nitrogen as specified in the 
GRRASP 

17 Table 4 7 1 Concentrations listed as pgA should be pg/ml 
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Units will be corrected for the final report 

18 Section 5 3.) Paae 5 37 
The third paragraph in this discussron notes that there is no well screened in the No 1 Sandstone 
downgradtent of Trench T 3 An additional monitonng well may therefore be needed north of 
Trench T 3 as part of future remedial actior Also there is inadequate well coverage to assume all 
allJ\ ral groundwater is dipcharged by thc Surface Drainage Gull) 

The text in the 2nd paragraph on Page 5 37 reads It should be noted that no wells were 
installed north of Trench T 3 in the Arapahoe Formabon No 1 Saqdstone as part of the 
OU2 investigation The sentence will be revised to 
immediate Iv north of Trench T 3 
No 1 Sandstone The three wells are Wells 11891 03391 and 03691 as shown m 
Figure 4 4 24 

The RFI/RI does not conclude that all alluwal groundwater discharges to the surface 
drainage gully However the medial paleoscour appears to be a pathway for the 
migration of contaminated alluvial groundwater as evidenced by the contaminant plume 
maps (Figure 4 4 3 through 4 4 45) Based on the analytical results from alluvial 
groundwater samples collected in the minify of the gully discharge of contammants at the 
surface drainage gully appears to be minimal This observabon wrll be expanded to 
include that the migration of contaminants eastward is minimal based on groundwater 
concentrabons in the eastern podion of OU2 that are at or below the method detection 
hmn3 

no wells were installed 
There are 3 monlfonng wells north of Trench T 3 in 

19 
DOE states that seep surface water and sediment samples were used as a reasonableness 
check on the results of the groundwater modeling to predict contaminant concentrabons at the 
seeps but were not otherwise used in nsk assessment because human receptors were not 
exposed at the seeps If the seeps are not insbtutionally controlled in some way to limit access 
open space receptors in particular may become exposed to them Eqmsure should be 
assessed at every point a receptor could reasonably come into contact wth one of the major 
contaminated media The assessment of exposure somewhere downstream from these seeps 
potenbally dilutes out the exposure to groundwater contaminants that come to the surface at the 
seeps thereby underesbmatmg nsk 

Human health nsk assessment IS based on long term chronic exposures to enwronmental 
media mere fore exposure scenanos that contact surface water are assumed to contact 
this water at Wuman and Walnut Creek The OU2 Exposure Scenanos Technical 
Memorandum (5) presented the exposure pathways and receptors that were utilized in 
this RFVRI Report 

Section 6.2. 1. P a w  6-5 

20 P 
Because of the complicated and variable way in which DOE treated detection limits for different 
chemicals as descnbed in Sectron J6 3 2  page J 22 clanty would be greatly improved if a 
column were added to the data tables (e g those in Appendix J2) explicitly saying the actual 
detection limit and type of detection limit (IDL MOL etc ) that was used for each chemical assay 
included in the assessment This would srmply involve taktng information such as that listed in 
Table J6 3 1 and incorporating it as a column labelled Type of DL This information would help 
the reviewer judge more easily whether proper detection limits were used whether detecnon limlts 
were elevated dunng particular assays whether matnx interference could be playing a role the 
closeness of an assay to the detection limits etc The agency rewewers need this information to 
be readily avarlzbte in order to be able to judge the amount of uncertainty in the measurements 
EPA s Guidance for Data Useability in Risk Assessment (Part A) Final clearly states on p 47 
that the QPM should consult with the project chemist and the risk assessor whenever analytical 
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methods are to be selected and specdy the nature of the detectron limits that must be reported 
no reauirement has bee n mea fled. then the laboratow shou Id be reau-m licitlv des znbe 
the woes of the detection limits it reo- Since DOE already has ttus information it should not 
be difficult to provide it to the agencies in a clear manner 

Appendix J and C tables provide the analytical test code for each apalyte under the 
header METHOD 
detection limit assocrated wrth the test code Appendix J and C tabies also prowde the 
result' the detecoon Iimtt" and the lab qualifier 

Section 6.3.1. Paae 6 10. S m o n  H3.1.6. Paae H3 3 

The user is referred to the GRRASP guidance for the nominal 

21 
What IS the rationale for using RBCs calculated for comtmon workers rather than for residential 
expsure to assess contamination in subsurface soil7 Typical excavations done for residential 
construction would potentially expose residents to subsurface sal Not assessing risk of 
residential exposure to subsurface soil wll leave a gap in the nsk assessment continuum At the 
end of Section 7 1 on page 7 3 the report says that average and RME conditions are evaluated 
in the nsk assessment so that risk management demons can be based on a range of potentrat 
risk for different exposure Scenarios 

\ 
Construction worker PRGs were used to assess subsurface soils in the Chemical of 
Concern (COC) selection process This is consistent wth the human health risk 
assessment within the RFYRI Report where nsks from contaminants in subsurface soils 
are assessed throu h the mnstrucfton worker scenano In order to a d d r -  CDPHE s 

conservatrve screen to assess subsurface soils down to 12 feet The human health nsk 
assessment within the RFIAW Report was developed on a separate basis than the 
CDPHE conservative screen 

concern though P # Gs for the residential e x p u r e  scenano were used in the CDPHE 

22 Secbon 6.5.1. Paae 6-17 
This section which discusses the way samples are treated whlch had to be diluted because of 
high analytical results is unclear The text states that, the SQL for Utluted samples can far 
exceed the measured concentrabons of the chemical m other mplcrs These s a a e s  we= 

maximum de&@&mconcsn= It IS assumed that the reason for ddubjan n this discussion is to 
bnng high concentmtKMs of a particular malyte wtthin the range of a certarn analytrcal methods 
Are there other reasons sample dilutton was ut1tited7 It appears that this procedure may allow 
high analytical results that are othsrwtse valid to be ignored 

Diiubon is usually requmd when concentratms of one or more ana es exceed the linear 
working range of the instrument However results from the analyte r s) that necessitated 
the dilution were repotfed and used in the data evaluatm 

The referenced discussion pertains to samples results that were u-qualtfmf (nondetect) 
with an SOL elevated probably due to sample dilutron To use one half of the elevated 
SOL for these nondetected results would erroneously increase the estimate of the 
concentration term (€PA 1989a RAGS) One of the reasons for dilmon is to bnng high 
concentrabons of a padicular anaiyte withm the range of a certain analytrcal method as 
rnentroned However the analytes exhibiting ?he high concentrations would not be u 
qualified 

We will modrjl the text to include a reference to €PA 1989a RAGS where elimination of 
unusually high SaLs for nondetected results is discussed 

e- 

23 
What was the rationale for not using the same RME source concentratom when modeling soil 
gas in the 10 and 30 acre areas as were used over the whole AOCs 1 & 27 The rationale for 

Section 6.5.7. Paae 6 2 1 
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calculating exposures in the 10 and 30 acre subareas of the AOC 1 was to obtain an averaae 
exposure of receptors to these areas The maximum concentrations used are appropriate for G 
screen but do not give an average exposure appropriate for assessing longer term contact in 
those smaller subareas such as is done in a baseline risk assessment 

The human health nsk assessment for the 70 acre area and 30 acre area in AOC #1 show 
a carcinogenic nsk of * lxlC9 and 5 9x10 70 for the Inhalation of VOCs from Infiltration of 
Soil Gas pathway (See Table H8 2) Even though the maximum VOC concentrations 
were used to assess the VOC inhalation pathway the risks due to this pathway are 
about 6 orders of magnitude less than the nsks for all pathways combined This difference 
in nsks does not warrant the recalculation of VOC inhalation n s b  using average 
concentrations 

24 Sect ion 6.5.8. Paae 6-22 ( Also Appendix H. Section H5.6.2. Paae H5 9 and Tab le H5 lo! 
Why is the genenc Andelman volatilization constant (VF) used to convert water concentrations 
(mg/L) to air concentrations (mg/m3) rather than denving chemical speclfic volahlizahon constants 
based on the equation in Dman 1992 Changes to Equations in the Part B Guidance 
rationale is needed to explain why Andelman s VF is more appropriate than chemical specific VFs 
would be \ 

A 

The Andelman reference ated here does not contarn the 0 065 mg/m3 Andelman VF constant that 
was used to obtain RME arr concentratrons Please provide the actual caJculatrons the correct 
reference and a copy of the simple model referred to on page H5 9 which was used to 
calculate RME indoor air concentrabons resulbng from the domeshc use of groundwater 

7he pathway used to assess nsks in this section is the inhalation of indoor VOCs due to 
domesbc use of ground water The nsks fmm this pathway are denved from the inhalabon 
of VOC vapors emanatmg from showers toilets wash water etc The equaoons in 
Dinan 1992 apply to the emanabon of VOCs from soils only and were therefore not used 

The volatdizahon factor is outlined on page 500 of the Andelman reference 

25 Sect ion 6.5. 11. Paae 6-? 4 
It is not intuitively obwous in4he text how DOE obtained the estimated fractron of vegetables 
(0 3) and of fruit (0 7') which would be affected by deposition of PMlO Reference should be 
made to Table H5-13 in the text 

Sectron 6 0 summanzes the nsk assessment whereas the complete nsk assessment is 
presented in Appendix H 7he details related to estrmatron of fractron of ingested 
homegrown produce wth edible surface that would be affected by deposttion PMl0 are 
presented in Appendix H Section H5 8 2 and Table H5 13 The text in Section 6 5 I7 
contains a reference to Table H5 13 

26 
What is the rabonale forusing an average accumulation time of 15 years instead of the RME 
residential exposure durahon of 30 years7 Also explain the rabonale for the 0 5 averaging factor 
applied to the chemicals listed in Table 6 5 12 Neither of these averaging factors were included in 
any previous discussions with the agencies on acceptable factors 

Section 6 5 12 Paae 6 25 /Also Table 6 5 121 

The 0 5 averaging factor in Table 6 5 12 is multiplied by the deposition rate (mg# yr) 
and the 30 year RME residential exposure duration to obrain an average amount of air 
partlculates depostted on offsite soil over the 30 year sxposure duration Thus the use of 
the 0 5 averaging factor in Table 6 5 12 yields the average accumulation time of 15 years 
referred to in Sectron 6 5 1 1 p 6 25 and results in an estimate of the average contaminant 
wncentratron from ume zero throu_oh year 30 assuming no loss of contaminants occurs 
dunng this penod through resuspension runoff or other disturbance 
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If is not reasonable io assume that the receptor IS exposed for the entire 30 year penod to 
the concentration of contaminants present in soil after 30 years of depsdion Instead the 
0 5 averaging factor 1s used to esbmate the average mcentrabocl of csntaminants in soil 
dunng the 30-year penod of deposition then the resdential receptor is assumed to be 
exposed to that average concentration over the entire 30 year exposure penod 

27 d a e s  in Attachme nt H3! 
For exposure to noncarcinogens by ingestron of soil when age-averaging is not perfomted and 
only an adult exposure is wanted the correct exposure duratton (ED) should be 30 years not 24 
years It IS appropnate to use the 24 year trme penod ONLY when ageaveraging and including 
child exposures 

This methodology is conservabve and was reviewed for use by CDPHE before it was 
implemented in the Expasure Scenano Technical Mernomdum It is Oonservabve to 
assess an adult and a chdd separately for non car 
separately chemical intakes are m t n i z e d  due to 7 the igbr inptron rats and lower 
body weight of the child Since nsks to non-caranogenic chemicals are assessed b 

maximized by assessing child exposures separately from adult exposurss 

The averaging time for adult exposure IS 24 years multplted by 365 &ys therefore the 
exposure duration IS camled out and does nor affect the intake of noneamnogens 

enic effects By assessng a child 

companng chemimi rnrakes to a threshold concentrabon non-camnogenic effects WI r I be 

20 se 
Soil matnx effectfactors have not yet been agreed upon as acceptable for the Template The 
consewatwe default factor (0 5) Ai& was k e d  for most chemic& is not d n l y  

conservative For example the ATSOR Toxlcoiogical Profile for PC6s (1 992) reports 85 90% 
absorptron of PCBs after oral ingestton and ferrets that were admimstered PCSS in food 
absorbed >85 /o Therefore at least two references provide informabon that argues that a soil 
matnx effect factor of 0 5 may not be appropnate for at least one chemical 

Site-speafic factors such as organic content of the soil valence state or chemical form etc were 
not taken into account. For example what is the average orgmc content of the sol1 at Rocky flats 
AOC 1 or 2 or in the l0-acre exposure area of AOC 1 3 How would PCBs or other organic 
chemicals behave in sal of that parbcular organic content as opposed to soil mtamng more 
organic content3 What effect would the srte-specliic soli orggnlc content #erefore have on the 
bioavarlability of a partfcufar dass of organic or inorganic chemicals? What is the local pH a d o r  
chlonde or other salt content of the sori and how could these local COndlfKKls affee bioavailabr1it)n 

The chemical form of Hg greatJy influences the btoavgllability If ate so11 condrttons favor the 
formatron of mercunc sulfide which strong1 adsorbs to soil and therefore IS absorbed by the 

discussion of the form Hg takes in Rocky Flats samples is ladang 

Finally if soil matnx effect factors are applied appropnate site-speufic information must be used 
in their denvation and the raQonale for their use must be fully explained and just&d It does not 
appear however that much if any sRe speufic informabon was used in the denvation of the 
factors proposed in this document. UntJl DOE provides the resutts of slte speclfic animal 
bioavailabrlity expenments or other site speclfic information justrfymg the applicability of the 
proposed soil matnx effect factors to Rocky Flats conditions these factors should not be 
approved 

body to a very small extent a soil matnx e x ect factor could posstbly be justffied However a 

Section H6 2 7 Soil lngesbon outlines the rabonale for using specrfic Matnx Effect 
values for soils This rationale IS conservative in that all matnx effect factors are high given 
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the 'Iterature findings Whe e a marnx effec' could not be justified a matrix effec 0' 0 
was used This consewative approac? raltes into account different soil types 

29 Section 6 7 Paae 6 29 
Were the oral toxicity values that were used to estimate effects from dermal absorption of organic 
chemicals adjusted to account for absorbed dDse as per RAGS (Part A) p A 27 

It is necessary to assess dermal exposure with respect to the overall risk in the risk 
assessment to judge whether an adjusted oral toxicity value IS needed Oral toxicity 
values were not adlusted to estimate effects from dermal absorption As discussed in 
section H7 1 ao'justment of oral toxicfty factors is not considered necessary unless dermal 
exposure may wntnbute to unexceptable nsk Furthermore EPA 1992c (Dermal 
Exposure Assessment) states that Until more appropnate dose response factors are 
available It is recommended that assessors use the oral factors Because nsk from 
dermal exposure for the oftice worker in A OC I were approximately 2x1 ob and nsks for 
other receptors were comparably low no further evaluation of dermal toxicity factors 
appears warranted Even though the risks from dermal exposure may be somewhat 
underestimated by this approach We will modify the Uncertainties Section to include this 
discussion 

30 Section 6 8 2 Paae 6 31. Sedon 6 8 3 Paae 6 32 Section 6 1 1.1. Paae 6-44 
These are the first of many sections which imply that 10-4 nsk is the startin5 point in considering 
possible adons A 10-6 risk remains the point of departure for remedial action 

The loo6 nsk level IS considered the point of departure for remedial actron Also all 
references to acceptable nsks wthin ths section are referenced to €PA guidance 

31 
It is still premature to make the conclusion that the groundwater will never be used or that people 
will never be exposed to it in some manner The Division s policy as wntten in the referenced 
letter (CDPHE 1995) does not support the statement Residential use of groundwater will not 
occur in OU 2 because future land use at RFETS will not include residential development This 
statement implies that mstrtubbnal mntrols will be imposed to prevent direct ingesbon of 
groundwater This statement also ignores the eventual application of groundwater standards 

Secton 6 8.7. Paae 6-3 7 

The Future Site Use Workrng Group at Rocky Flats has recommended that the buffer zone 
be used for open space use and that the industnal area be maintamed as industnal 
property Residential land use IS not deemed appropnate at the Rocky f-lais 
En wonmental Technology Sfte (RFETS) 

32 Sect ion 6 R 8 . Paae 6 38 fa Is0 Sect ion 6 1 1.1 Paae 6-48 
The discussion on why lead should be eliminated from consideration as a groundwater COC fails 
to mention that RAGS guidance (Part A p 6 27) is that nsk from unfiltered samples of water 
should be assessed This policy is in place because most pnvate dnnking water wells are not 
filtered Thus even though the filtered sample may meet State or Federal dnnking water 
standards anyone dnnktng an unfiltered sample of this water would face an increased risk of 
toxicity because of the high metals associated with the high suspended solids The high total 
suspended solids may be an indication that samples from this well are unreliable for one reason 
or another however the potentially elevated risk of drinking the unfiltered groundwater should be 
sated 

RAGS guidance directs thar unfiltered groundwater samples are to be used to assess 
nsks within the human health nsk assessment Filtered sample results and geochemical 
analyses are rnportant wnen evaluating if a chemical is a contaminant Lead was 
evaluated by examining rota1 suspended solids (TSS) and the filtered sample results 
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High TSS in unfiltered groundwater samples is indialrve of sample turind~iy often 
result~ng from well development and sampling procedures Since the high lead results 
were associated with high TSS lead concentratms may be due to sample turbidity 
There is also no dissolved lead present above background concentrations since the 
filtered sample results were not high in lead The presence of dissdved lead would 
indiate transport of le8d from a soum High TSS ooupled wth backgmund levels of 
dissolved lead indicates that lead is not a site contamrnant 

33- 
In addition to the uncertaintiets which may owrestmate nsk, there are also uncettainbes in t'le 
measurement and sampling protocols which may either overesmate or underesttmate nsk 

Uncertanbes tn each phase o f  the nsk assessment CouIO'overesimate or underestimate 
nsks These uncertainlres are handled though by makmg reasonably conservative 
assump6ons so that potentral nsks are not undemsbmated llm Uncertaintres section will 
be modified to mentton fa&m that could overestunate or undsmstmate nsk 

34 Section 6 10.4. Paae 6-45 \ 
The qualitative assessment of the toxicity of those chemicals for which no toxicity factors exist 
must be prowded as agreed upon Toxiaty information on lead IS induded informabon for copper 
and 1 1 1 TCA is lacking 

A qualitatrve assessment of copper and 1 1 7 TCA can be found In Sectron H I 0  1 4 
Toxiaty Assessment on page H l O g  Other chemmls uwthwt toxicity factors are also 
diswssed in general on page ti108 Detected chtmmls Wrttraut EPA toxmiy factors and 
their detedon fquency are listed in Table H3-7 

35 - 
The rationalization for why RME cancer nsk emmates over-esbmate the actual nsk is unjusttfied 
The fact that two plutonium values in the a c r e  area contribute significantly to the overall nsk 
does not mean they can be tgnored These sample stes should instead be noted for possiMe 
cleanup Since the RFVRI should only present the nsks and the uncertatnties surrounding them 
this section should be re worded 

The explanabon for why the RME cancer nsk esbmate for #e htture mncjusfmUoffrce worker 
probably overss~matss actual nsk was not meant to imply that the lwo samples wth high 
plutonium conoentmbons should be ignored Instead the e m -  was ntmded to 
draw attenlron to the fact #at the exposure Concentmbm t a m  for pkrtonium was dnven 
by two high results and that the enttre exposure area IS not draractenzed by these high 
wncentratrons 

We will revise the text as follows (1) We will delete the second to last paragraph on 
page 647 (which also refers to the RME cancer nsk estimates as overestrmabng actual 
risk in A O C  No I) because the nsks estimates are wBII w#ln EPA s target nsk range and 
further discussion is not required (2) We wll danw the text on pa 8s 6 48 to 649 to 

acre maxunum exposure area is dnven by the plutonium concentratnms in tM, samples 
but that other samples had significantly lower c~ncentmbons 

state that the concentrabon term and therefore risk for the industna f ofice worker in the 30- 

36 Table 6.3 3 
The reference listed below this table (DOE 1994k) which presents the results of the chromium 
specification study is NOT listed in the reference section The DIvlsion needs to see a copy of 
this study before agreeing with the assumphon that only Cr (111) IS present. 

A formal specration study report was not developed The reference wll be deleted from 
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the table The results of saecration data are available and were outlined in the response 
to the CDPHE comment on Table 3 4  from Technical Memorandum No 9 Chemicals of 
Concern The commerlt resgonse is partly repeated below 

Speciation data are available Twelve surface soil samples in OU 2 were 
analyzed for total chromium and for Cr+6 Six analyses for Cr+6 were useable the 
other SIX were Rqua' fied (rejected) because of acceden,e of holding bmes C r ~ 6  
was nondetect in all samples The SOL was approximately 1 mgkg (CRDL was 
2 or 10 m@g) Total chromium was defected in these samples in concentra6ons 
ranging from 9 to 16 m@g Of the samples with useable Cr+6 results one was 
collected in the northeast trenches area south of the B senes ponds one was 
collected in IHSS 21 6 2 (East Spray Field) where chromium contaminated 
wastewater IS thought to have been sprayed and four were collected in non IHSS 
areas in the buffer zone These data mdicate that Cr+6 does not occur in elevated 
concentrations in OU 2 surface soils even where chromium beanng wastewater 
may have been disposed 

37 Table 6.3 8 
Guidance in RAGS on doing concentratiorVtoxicity screens allows using only a single slope factor 
in the calculations This is fine in most situations where either the oral or the inhalation slope factor 
greatly outweighs the other However for chemrcals like 1 2 dichloroethane which nave very 
similar or equal oral and inhalabon slope factors there IS a signrficant risk that is not accounted for 
It would seem prudent to add the combined risks from all the pathways in this screen if the 
chemical has similar toxlcibes from more than one pathway 

Applica tion of the Concentrabofloxicdy Screen was presented in Technical Memorandum 
#9 Chemicals of Concern However even if the suggestion were applied to 1 2 
dichloroethane this chemical would still not be a Chemical of Concern (COC) 

38 Table 6.5 4 
It is unclear why the deposibon rate of chemicals of concern is labelled Not Applicable for the 
30 and 50 acre areas of AOC 1 

Deposition rates are Not Applicable for the 30 and 50 acre areas m AOC 1 since the 
deposdion on garden produce pathway is not assessed in these areas This is the only 
pa thway where deposthon rates would be applied for eamatmg onsite exposure 

Deposition of chemicals of concern i f  AOCl AOC2 and the 70 acre area in AOCl was 
used to estmate chemical concentrations on exposed edible portions of homegrown 
produce for a hypothetical onsite residenfial scenano The 30 and 50 acre exposure 
areas were delineated to assess potential exposure of future industnal workers ecological 
researchers and open space users ingestion of homegrown produce is not an applicable 
exposure pathway for these receptors who are exposed to contaminants in surface soil 
by the ingestion dermal contact and inhalation pathways Therefore deposition rates 
were not applicable for risk assessment in these areas The footnote for NA in Table 
6 5 4  will be expanded to provide clanfication 

39 ADoendixG Sect ion G1 Paae G1 1 
The FDM and W D M  models can be considered useful for screening however use of ISCST2 
should be considered The VVDM does not have EPA validabon 

At the time of the modeling a new version of FDM was released and was considered the 
most accurate model for dispersion of j7articulates from area sources The use of WDM 
would give more conservative results when the receptor is on top of the source The air 
modeling procedure has been used for OU2 and other OUs and has been approved by 
tke Regulatory Agencies 
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The FDM was specrfred as the dispersion model of choice because it incorporates ke 
process and met a senes of modeling cntena established for the OU2 Human Health t z  isk 
Assessment (see Technicai Memorandum No 6 Human Health Rtsk Assessment OU2 
Model Descnption January 1993) Additionally Winges (1 990) outline several apparent 
problems assouated mth the area source algonthm in the lndustnal Source Complex 
Model lendng furtherjustfimtmn for the use of FDM (winges K D [19901 Letter to EPA 
Region X TRC Enwronmental Consultants Moutalake Terrace WA) 

The WDM approach is similar to €PA s approach for denwng sod cleanup levels wa the 
soil to air pathway (see USA €PA 1991 Human Health Evaluatmn Manual Part B 
Development of Risk Based Preliminary Remediahon Goals OSWER 9285 7 018) 

40 m e n d i x  G. Se chon G3. Pam G3 1 Has the equation denved from MRI s wind tunnel study 
been justified and accepted? 

The data and denved equations were presented to the Agencies on June 20 1995 and 
were accepted 

\ 

41 ADDendiX G. S e w  n G3. Paae G3 2 
Assuming a 50 / partiarhte misstons reductron factor IS valid dependrng on the delivery 
method With some methods the percent control is less 500/ 

It is assumed that the site would be controlled for fugitive dust emissons by watenng fhe 
construction srte Watenng IS a aunmon practice used dunng constnrctron at RFETS and 
therefore a valid assumpbon The 50% reduaon factor as a result of an effectwe 
watenng program was obtained from AP-42 Secbon 1 1 2 4  4 (€PA 1993) 

42 ADoendrxH. P a m  
The exceedance (2 x 10-1 of the acceptable cancer risk ranae for the RME future industrialloffice 
worker receptor is downpiayed in this-section See Comment No 35 above 

We will rewse the text on page H ES 5 in accordance with our response to Comment 35 

43 epOendix H. P s 4 a g  
The conclusion t h a w d a t e r  contaminants have not migrated offstte needs to be discussed in 
light of the recent increasfng plutonium detects in samples from the 0486 boundary well 

Well 0486 was abandoned in 1993 the most recent analytical data are from 1 1 18 92 
Well 4 1691 which replaced well 0486 was the subject of numerous discussons between 
the state cities and DOE in early 1994 These discussions centered around the activities 
of total (suspended plus dissolved fractions) plutonium 239@40 reported from 
groundwater samples collected from well 4 1691 These total actiwbes ranged from 2 204 
pCdL (12 7 91) to 0 032 pCdL (12 9 93) mfh a general downward trend (Figure 1) The 
amount of dissolved plutonium in these samples never exceeded the srte spectfic 
standard of 0 05 pCdL 

Data for unfiltered samples of groundwater from well 4 1691 dearly show a strong 
correlation between total suspended solids (TSS) and radionuclides (figures 2a and 2b) 
In addibon data from wells installed using aseptic dnlling show low actirnties of plutonium 
in unfiltered samples Moreover it is unlikely that partrculates to which the plutonium is 
adsorbed are actually mowng through the hydrostrabgraphic unit Groundwater vehbes 
are too low and the nominal pore sizes are most likely too small for the parbculates to be 
transported in the subsurface The evidence for wellbore contammabon wth plutonium 
beanng surface soils is clear and the issue of groundwater transport of pMonium is 
considered resolved 
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44 Aooendix H. Section H1.2 Paae H1 a 
IHSSs 153 and 154 were located within the Protected Area of RFETS and could not be 
sampled How and when will these IHSS s be sampled and evaluated? 

For the purpose of prepanng the OU2 Phase I1 RFVRI Report samples taken near IHSSs 
15.3 and 1% were used in the nsk calculations and in the determrnaton of tha nature m d  
extent of the contamination However pnor to perfoming any remediatmn or closure of 
these IHSSs further charactenzation will be performed m e  results of the charactenzahon 
will be made available to the Regulatory Agencies and will be used as support for 
Proposed Actfon Memorandums (PAMs) or Record of Decision (ROD) documents 

45 ADoendix H. Sect ion H1 3. Paae H1 4. Section H2.1.1 Paae H2 3 
The most recent groundwater samples collected from the UHSU and used for the risk assessment 
were from the fourth quarter of 1992 This data is dated and may no longer accurately delineate 
the extent of contamination Any more recent data particularly any that reflects this past spring s 
very wet conditions should be compiled and compared with the older data even if only to 
corroborate the existing data See General Comment No 1 above 

\ 

Although the data set used in the OU2 Phase I1 RFI/RI Report ends in the fourth quarter of 
1992 groundwater data is conhnuously monitored collected and reported annually in the 
Groundwater Monitoring Report 

46 UDendix H. Sectio n HZ 
The Diwsion previously commented on including tntium in its rewew of Technical Memorandum 
(TM) No 9 COCs Tritium should not have been eliminated as a COC figure 4-4f in TM 9 
shows a tntium hit of 3 56 E 4  pCdg m the subsurface soil northeast of the 903 Pad In additton 
other much lower concentratom of m u m  were detected in subsurface so11 in other locatfons 
around OU 2 (Figs 4-4f to 440 The justification for eliminating tritium as a COC has not been 
discussed either in TM 9 or in this RF VRI document 

The results of a tntwm analysis were outlined in the response to the CDPHE comment on 
Table 4-5 fmm Techmcal Memorandum No 9 Chemicals of Concern The comment 
response is partly repeated below 

Tnttum IS not a chemical of concern in subsutface sal The m u m  re rted tnttnttnttnttnttnttnttnttnttnttnttnttntt 

dewation = 2267pCdL) The maximum activity in unrts of pC& can be converted to units 
of pWg so11 using the average soil moisture content of 13 50/ 36 500 pCuL translates 
into 4 9 pWg soil If thrs Concentratron were used in the concentntiowlomaty screen 
tntrum would fall out as a chemical of concern 

activity in subsurface soil was 36 500 pCVL (mean activity = 243 pC lr and standard 

47 Aooendix H Section H3 
In its review of TM9 the Division commented on the detections of 1 1 2 2 PCA and CIS 1 3 
dichloropropene in groundwater The Division s comment asked whether nformaQon more recent 
than November 1992 (which had some of the highest detects) was available to confirm the high 
hits The Division also questroned the elevated reporting limits for these chemicals particularly for 
1 1 2 2 PCA and asked whether or not the detects could be related to storm events The 
elimination of these two chemicals as COCs has not been jushfied and they should be included 
in the RFI/RI evaluation 

DOE has re evaluated the analyfical results for these compounds in groundwater and in 
subsurface soil at the locations of maximum groundwater concentrabons and has come to 
the followng conclusions 

(1) in subsurface soil the maximum concentrations of cis 1 3 dichloropropene and 1 7 2 2 
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PCA were 6 ppb (at BH2887 in the 903 b p  area) and 5 ppb (at bmng 08291 in the 
Southeast Trenches area) respectively Overall aetection frequency in soil was c 1 / fGr 
each wmpound 7he maximums were detected in groundwater (1600 ppb cis 1 3 
dichloropropene and 100 ppb 1 1 2 2 PCA) were both found at Well 7391 near Trench T 
2 in the 903 Pad area These compounds were not detected in subsurface soil samples 
collected in numems bonngs at Trench T 2 including bonng 7391 which was completed 
as a monitonng well These results do not indiute that subsudace soil is a significant 
source of these contaminants 

(2) It is true that elevated fepoftIng hrnits can make the calcula6on of &teem frequency 
and assessment of temporal transience uncertain however rewew of the data indicates 
that these compounds art? not likely to be present in most samples where the were 
reported non detect Using the data shown on Table 84 in TM9 as a basis Y or 
evaluation reporting lim& in samples collected from wells where the compounds were 
detected at least once ranged from 0 01 ppb to 1500 ppb however 80 percent of the 
samples (1944) had repor6ng limits of 0 01 to 0 5 ppb and only 3 of the 24 samples (12 
percent) had reporting limits above 10 ppb Most detected concentrations ranged from 0 3 
to 2 ppb and reportmg limits from 0 01 to 0 5 ppb are low enough to detect the lowest 
reported concentrations of these compounds Nevertheless there are a few samples with 
extremely elevated repodmg limits where only a qualitative assessment of the probable 
presence or absence of the wmpounds can be made based on sampiing hstory (see(4) 
below) 

3) In Table 5-4 of TM9 all repttmg limts for samples analyzed for as 1 3- 
dichloropropene and 1 1 22 PCA except one mporbng limit of 1500 ppb for 1 1 2 2 PCA 
are below the screemng cntena of loo0 x RBCs for restdentral tist? of groundwater (127 
ppb for CIS 1 3 - d i c h I ~ r ~ n e  and 90 ppb for 1 1.2 2 PCA DOE 19943) merefore 
even rf the compounds were present in concentratron equmlent to repodmg limits wrth 
one exceplron the conmtratrons would not exceed the 1 OOO X RBC sueening level 

4) The ralronale for elmina6ng the compounds from tbtiher evaluation IS based on temporal 
transience of the elevated wncentratrons The low repoding Itmiis for most samples in 
which the CompounarS were non-detect support a conduston that high concentrafions of 
these compounds are isdated ocwtrences The temporal vanabil of detections of 

was further evaluated by rewewng results of subsequent sarnphng rounds at ths well 
1 1 2.2 PCA was nondetect in all six subsequent samples for which results am available 
Reporting limits for the six samples were vanable 400 1500 5 10 2500 and 2500 ppb 
Elevated mpodin Iimtts occur bemuse of sample dilubon to detect even higher 

introduce uncertainiy we believe su#iaent ewdence is present to cundude that high 
concentrations of 1 1 2 2 PCA (I e concentrations above 1000 X RECs) are temporally 
solate occurrences 

(5) The eliminat~n of these two campounds from further evaluation in nsk assessment will 
not alter the results or condusions of the nsk assessment or remediabon deasons for OU 
2 Groundwater in OU 2 in contamrnated with chlonnated solvents detected in up to 68 
percent of samples in concentralrons up to 150 OOO ppb (tnchlomethene) Some of the 
highest concentrations occur at the 903 Pad area where the CIS 1 2drchloropropene and 
1 1 22 PCA were detected Remediation of the chief chlonnated solvents in groundwater 
will result in clean up of other chlonnated solvents as well 

In conclusion we believe the exclusion of CIS 7 3 dichloropropene or 7 1 2 2 PCA as 
special case COCs in groundwater is justified because the ewdence indicates they are 
detected at low frequency high concentrations appear to be temporally isolated and 
overall nsk estimates and remediatron deusions will not be affected 

I 122 PCA in well 7391 where the maximum concentmbon of 1 8 ppb was detected 

wncentrabons o B other VOCs present in the sample Whde the elevated reportrng limits 
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48 
Qualitative toxiaty assessments of PAHs in surface soil and of arsenic antimony beryllium and 
manganese in groundwater are supposed to be evaluated in the uncertainty section of the Human 
Health Risk Assessment Please reference the location in this text 

&oendrx H. Sect ion. H3. 1.5. Paae H3 9 

These chemicals are assessed in Section H 10 2 EvaluaDon of Risk kssoaated Wth 
Special Case COCs A reference to this assessment wll be added to qection 
H3 1 5 Professronal Judgement 

49 Appendix H. Sect ion H3.1 7 Paae H.3 4 The qualitative toxicity assessment of the chemicals 
without EPA toxicity factors is missing 

A qualitative toxiaty assessment of chemicals without €PA toxlclfy factors can be found in 
section HI 0 7 4 Toxicdy Assessment 
include a reference to sectron H 10 7 4 

The texf of sectlon U3 1 7 will be modhed to 

50 m e n d i x  H. Sect ion H3.2. 1. Paae H3 5 
The decision not to include the PAHs in the concentratiodtoxicity screens needs to be supported 
by evidence that the PAHs could not have come from various routine burning activihes at Rocky 
Flats or from the accidental releases from the several fires 

In CDPHE comments to Technical Memorandum No 9 Chemicals of Concern CDPHf 
states that evduatmg the nsk from exposure to sot1 contammg PAUs /n the unceriarnty 
section IS probabiy sufficient Due to this PAHs were not added to the 
c o n c e n t r a t t y  screen and were evaluated in sedon H 10 0 Uncertainties and 
l_rmrtabms 

51 
It would be helpful to include a reference to a map which shows the location of the chromium hot 
spots Were these hot spots associated with any historical waste disposal sites? 

Aooendix H. Sectton H a ,  1. Paae H3 5 

One cf?rornjum result (26 m@g BSL=24 8mgk ) was assocrated with sampling site 
55200193 located on fhe western edge of IHS 1450 (Readwe Metal Destructton Slte) 
and the other result (29 5 m f l . )  was assocrated wrth SamMng srte SS200893 iocated on 
the southern edge of the Southeast Trenches Source Area (mt assoctated with any 
IHSS) These results are shown on Plate 4 2 3 A reference to fits plate wII be added to 
the texf 

52 Amendix H. Section H3.2 .l. Paae H3 5 
Missing from the discussion of bis(2-ethylhexyl)phthalate (BEHP) IS the acknowledgement that 
BEHP was used at Rocky flats It is currently still being used to test HEPA air filter efficiencies 

Diocetylphthalate IS used to test the efictenctes of HEPA fiiters a Rocky Flats and all 
testing IS conducted wthin buildings or labs Break through contaminabon dunng testr 

filter testrng is an unltkely source of BEHP in surface sods in OU 2 
would amount for a very neghgible amount of diocetylphthalate In the enwronment H F PA 

53 Amendix H Sectton H4.3. Paae H4 6 
The discussion in the Hypothebcal Onsite Residents secbon states that because residential 
development is not a reasonable future land use in OU 2 deanup levels will not be based on 
estimates of risk to this hypothetical receptor Given that future scte use has yet to be 
determined this statement IS premature An RFI/RI report should simply state the risks and kave 
discussions oi cleawp levels to the CMS/FS process 

The future SIte Use Working Group at Rocky Flats has recommended that the buffer zone 

i 
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be used for open space use and that the industnal area be maintamed as industmi 
property Residentral land use is not deemed appropnate at the Rocky Ffats 
Environmental Technology Site (RFETS) Institubonal controls will be initiated as 
appropnate The text in section H4 3 will be modihed to remove rsference to cleanup 
levels 

54 
The discussion in the sectron regarding why ingestion of livestock is a negligible pathway has 
been improved from previous documents However a reference for the source of this information 
(that small herds are grazed only temporarily near RFETS and that cattle receive large amounts of 
supplemental feed) is strll lacking 

ADDen aix H. Sec tion H4.4. 1. Paae H 4 8  

Due to recent field tours of off site areas the beef ingesbon pathway wll be assessed in 
the residential scenano of the OU 3 human health nsk assessment The text wrll be 
changed to reflect this 

55 
The discussion of why external irradiation exposures to offsite resldents resulting from deposition 
of radionuclides In arrborne par&cuia?e matter should be conhdered negtigfkde does not take 
cumulative deposition into account The air model is based on annual averages and should not 
(without summing annual deposition over the years) be used to justify elimtnating this exposure 
pathway The strongest evidence that external irradiation is probably a negligible contributor to 
risk (as discussed in previous sentences) ts the fact that offsite soil concentrations are below 
protective risk based levels The text should also make it clear that this IS a complete pathway 
but that it is negligible This has not been adequately done in Uus rattonale snce DOE has 
grouped negligible complete and incomplete pathways together 

ADDendix H. Secdo n H4.4.3. Paae H 4 11 

It is understood that the off srte transport of and exposure to radionuclides is a public 
concern Thrs is why the must signrfrcant contnbutors to nsk were induded in the 
assessment of the off srte m p t o r  The pathways of soil ingesbon sod mhalatpon dermal 
contact wth surface soil and lngesbon of frurtdvegetables were assessed for the off stte 
resrdentral receptor 

To understand the of external irradiatm to the off We receptor a csrnpamn 
between sal ingestton and external madabon can be mad8 for the h)poflmW on Me 
resident for Area of Concern No I in Attachment U3 Health Risk Calculabuns The 
camnogenic nsk fmm dmct sal ingesbon using the R m m  Mammum l5posure 
(RME) parameters IS 2 45E-04 for Pu 239Q40 and Am 24 1 combined The mranugenic 
nsk from external iadiatm using the same RME parameters IS 3 68E- for Pu 23U240 
and Am 24 7 combined mi$ shows that the external inadiabm pathway is about 67 times 
smaller than the soil rngestm pathway QuanMabn of the external irradrabm pathway 
is therefore not consdeted warranted The most significant contnbutm to nsk are being 
assessed 

Any remediation required wrll assess the ingesbon and inhalabon pathways for a receptor 
If nsks from these pathways are found to be acceptable then it can be surmised that nsks 
from the external irradiation pathway wdl also be acceptable 

56 ADDendix H Section H4.4.3. Paae H4 11 
The discussion of ingestion of groundwater as an incomplete pathway for offsite residents may 
need to be reconsidered While UHSU groundwater may not discharge offsite as groundwater it 
does reach offsite as surface water which may eventually percolate into another groundwater 
regime Rather than label this as an incomplete pathway it may b more appropnate to label it as 
a potentially complete though negligible pathway 

The text will be modified to descnbe the pathway as potentially complete but negligible 
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as requested No funper evsluation of this pathway wiil be performed 

57 ADoendix H. Section H4 a 3. Paae H4 11 Section H5.7 Paae H5 9 
An inappropriate argument is used to justify why exposure of current offsite residents to surface 
waterisediment in Walnut and Woman Creeks should be incomplete The jus'ification is that 
under the RFETS surface wa er management plan surface water is monitored and discharged at 

corceitratiorxi t'lat mee appliable lederal and state surface water requirerrents Therefore the 
creeks do not provide a means of current offsite exposure to contaminants potentrally released 
from Otl 2 This argument is inaccurate Simply because the streams are monitored does a 
mean that the standards are met Site wide plutonium standards were exceeded in Pond C2 and 
in Woman Creek offsite dunng this spnng s high water flows While these standards are ambient 
rather than health based ana nsks to human health were low the pathway is sbll complete 
These paragraphs should oe reworded to show that the pathway is complete though negligible 

The word incomplete will be changed to complete but negligible as requested 

58 Aooendix H Section H4 4 5. Paae H4 13 
By not including surface waterisediment as an exposure pathway for construction workers this 
report underestimates potential risks to this receptor Exposure to anyone constructmg bridges 
drainage ponds putting in culverts etc is not taken into account 

The future construction worker exposure scenano was developed for the express 
purpose of assessing subsurface soils since no other exposure scenanos assess this 
environmental media Other exposure scenanos (I e future on site restdenf future off site 
resident future on site ecologrcal researcher future on site open space user and off site 
resident) directly assess nsks from surface wafer and sediments This array of exposure 
scenanos adequately assesses the nsks from exposure to surface water and sediment 

59 AoDendix H Section H4 4.8 Paae H4 15 
Exposure to subsurface sod which according to local construction practices is commonly spread 
over a whole residential butldmg slte should not be regarded as an incomplete or negligible 
pathway for future residents This pathway should be part of the residential evaluation 

See response to Comment No 58 

60 Amendrx H. S e d  on H5.2 Paae H5 3 
The statement that the sum of the maximum detected concentrations of PCB is well below the 
cleanup guideline of 25 mgkg for industnal use commonly appiied to PCB spills assumes that 
industnal use will be instituttonally controlled around the Mound Area 

The sentence will be deleted from the text 

61 ADDendix H. Section H5 7 2 Paae H5 11 
The statement because the source of VOC loading is groundwater seeps modeled 
concentrations of VOCs in surface water are inversely proporbonal to streamflow (I e maximum 
VOC concentrations in the creeks are predicted for years of low average streamflow, seeins 
inaccurate This statement assumes a constant seep flow Isn t it likely that the =me low 
precipitation that causes low streamflow would also decrease seep flow' Would this assumption 
have an effec on other modeling assumptions? 

- 

The groundwafer flow model used to provide the esbmates of seep flow was a steady 
state model therefore seep flows were constant Although a transient groundwater flow 
model would provide more realistic estimates of seep flow the assumption of steady state 
seep flow is consenatwe and appropriate based on the goals of the Human Health Risk 
Assessment 
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62 Alendix H Section H5.7.2. Paae H5 12 
What IS the rationale for using the maximu m percentile 30 year average cmcentration for VOCs 
and the 90th De rcentile 30 year average concentrabon for radionuclides Why are these two 
chemical classes being treated d1fferently7 

Upper bound ccncentrations of VOCs and radionuclides in surface water were used in 
order to assure that nsks are not underestimated If maxmum mncentraaons were used for 
-adionuclides total nsks for all exposure scenarios would not change 

63 ADDendix H. SeC bon H5.8. 1. Paae H5 14 
VOC uptake by leaves probably makes a bigger contnbubon than from the roots (Riederer M 
Env Sa Tech 1990 24 829 837 Travis et a1 Chemosphere 1988 17 277 283 Nash & Beale 
Science 1970 168 1 109 11 11 Buckley Science 1982 216 520-522 Bacci & Ga gi Bull Env 

Env Sci Tech 1990 24 885 889) However this report does not assessed root uptake and 
therefore the modeled values are probably an underestrmate A discussion of this underestimation 
should be included in the uncertainty section 

Contam Tox 1985 35 673 681 gaggi et a1 Chemosphere 1985 14 1673 1686 & cci et ai 

Root uptake of COCs was assessed in the human health nsk assessment Section 
H5 8 1 outlines the methodology used to assess thts root uptake Uptake of VOCs by 
leaves was not evaluated because there are no VOCs in surface soil in OU2 

64 ADoendix H. Sectio n H 1 Q.2 .4.PaaeH10 14 
A bnef qualitative discussion of the toxictty of PAHs needs to be induded in this part of the 
uncertainty sectton 

A qualitatwe discussion of the toxicity of PAHs wll be added to Section H10 2 4 PAHs in 
Surface Soil 

65 ADoendix H. Table H5 5. 
A footnote to this taw to explain why the deposition rate is listed as >O would make the table 
much clearer The text on page H5-6 which states the model reports zero impacts when 
modeled PM,, concentrahons are less than 0 001 -1glm3 would suffice as a footnote 

A footnote wrll be added for air concentratrons shown as zero in Table H5-5 The footnote 
mll state that the model repods 0 when modeled PMl0 concentratrons are k s  than 0 001 
ugh73 

%+ 

66 Aooendix H. Table H5 7 
DOE should state somewhere on this table perhaps as a footnote which 5 years were used to 
determine the 5 year maxlmum annual average air concentrahons 

A footnote will be added to Table H5 7 that states that the five years of air data from 1989 
through 1993 were evaluated for this table 

67 Amend ix H Table H5 13 (Also ai I imD acted calculations sho wn in A t t awen t  H3 . i.e., 
inaestion of fruitslveaetables with soil deoos tbonl 
Vegetable intake was calculated incorrectly By multrplyng the 50th Percenttie Homegrown intake 
by the / Individuals Consuming the report essenbalty calculates a ooDulgtlPn a v e r m  In this 
document all other calculations are based on an RME or CT individual s exposure as they 
should have been The 50th percentile values should be taken directly from Table 2 10 in EFH to 
obtain an RME or CT indiwdual s average intake The nsk should then be calculated based on 
those average intake numbers Because pooulation intake and nsk values were used the total 
homegrown vegetable and fnrit intakes listed in Table H5 13 significantly underestimate the 
average individual intake and thus will estimate the average nsk 
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As an example this report estimates an average homegrown intake of 37 and 4 8 @day for 
vegetables and frdiis respectively Compared to this and bdsea on the data shown in Table L 
10 EPA recommends that the average daily consumption of homegrown generic vegetables IS 
calculated by determining 25 / of 201 @day which is equal to 50 gday The recommended 
average homegrown percentage of genertc fruits is 20 / of 142 g/day or 28 @dav RME values 
would be 400/ of 201 @day or 80 @day vegetables and 30 of 142 @day or 42 @day fruit 
ThLs both the ave a3e and the RME individual intaks of fruits and iegetables are significantly 
underestimated and therefore nsk from this pathway will be underestimated 

In addition the fraction homegrown has been factored into the fruit and vegetable intake 
calculabons twice The fradon homegrown has already been included in the calculatron to obtain 
the 50th Percentile Homegrown numbers listed in Table 2 10 If the 50th Percentile Homegrown 
numbers from Table 2 10 are used the Fraction Homegrown factor should not then be included in 
the intake calculations too since that is duplicative The Fraction Homegrown factor IS appropnate 
to use only if the total amount of Vegetables or fruit consumed is employed as when one is using 
'he recommended defautt values of 201 @day vegetables and 142 g/day fruit (Exposure Factors 
Handbook 1989 p 2 24 OSWER Directive 9285 6 03 Human Health Evaluation Manual 
Supplemental Guidance Standard Default Exposure Factors 1991 p 7 Superfund s Standard 
Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure 1993 
p 15) This factor should not be employed when utilizing the specrfic values for homegrown fruits 
and vegetables listed in Table 2 10 

Finally where do the numbers for Exposed vegetable or fruit intake (#day) come from? What is 
the justificatron for using them7 

Vegetable intake was ca/w/ated using the equabon shown m Section H6 2 7 and the 
values shown in Table 6 of Attachment H2 which are €PA default values as 
recommended by the reviewer €PA RME default values for total intake of 140 mgday 
(fruits) and 200 mgiday (vegetables) were used wth €PA recommended fraction of 
homegrown values of 0 20 (CT fmit) 0 30 (RME Fruit) 0 25 (CT vegetables) and 0 40 
(RME vegetables) to veld homegrown intakes of 28 #day (CT fruit) 42 gday (RME 
fruft) 50 @day (CT Vegetables) and 80 #day (RME vegetabl;es) The fractlon 
homegrown values were factored into the fruit and vegetable intake calculations only once 

The 50th percenble homegrown numbers and other estrmates of homegrown produce 
ingestion shown on Table H5-73 were mt used as esbmates of total ingested homegrown 
produce in the nsk calwlabons Instead the homegrown vegetable intakes estimated in 
Table H5 13 were only used to estrmate fhe fractron of ingested homegrown produce that 
has an exposed edible surface and therefore the fradon that should be evaluated for 
ingestion of deposted surface contaminants (see response to C71 for further details) 

68 Aooendix H Attachment H7- Table 10-A 
This table lists a CT ingestion rate for a child of 15 rng/visrt and for an adult of 8 mg/visit Neither 
the Division nor EPA have approved these two values and comments on this were sent to DOE 
as part of the Template negotiations Furthermore as part of Steve Slaten s letter to Martin 
Hestmark and Joe Schieffelin dated 6 15 95 DOE specifically s'ated that the Central 
Tendency ( C q  values for soil ingestion for adults and children have been changed to the more 
conservative values of 25 mg/day and 50 mg/day respectively The latest agreed upon 
exposure factors should be used 

- 

Tie CT soil ingestion rates were adlusted to take into account the number of hours an 
open space receptor spends recreating per day This was performed in order to be 
consistent with the inhalabon exposure route This is discussed further in the footnote 7 to 
Table 10 A 

39 ADDendix H Attachment H2. Table 10 F The CT Gamma Exposure Tme Factor should be 
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0 1 not 01 

The number in the table wdl be changed The risk calculations used the mrrect value of 
0 1  

70 Appendix H Attachment H3 Current Onsite Worker AOCl Tables 
What is the source of and jusbficabon for using the weightng facto0 Th s factor was never 
discussed in the Template negotiations and neither agency has agreed to its use 

The weighting factor was rncorpomted into the current on site rndustnal worker exposue 
scenano (Secunty Inspector) to account for the fact that current workers are not constantly 
present in the OU 2 area Since a secunty inspector tours the whole site an area 
weighting factor was applied to ths exposure scenano to take into account the framon of 
time spent in OU 2 by the security inspector An egutvaleni procedure would have been 
to decrease the annual exposure frequency of the secunty inspector n7e nsk 
assessment will not change from one procedure to the other Si- the exposure factors in 
Attachment H2 Exposure Factor Tables are to be us& across ail OUs it IS more 
efficient to keep the exposure frequency of 250 dayw'year for the secun inspector and 

the whole site the weighting factor wrll be used in the nsk assessment 
apply the weighting factor by OU In oder to apply exposure factors e x iciently across 

71 Appendix H Attachment H3 Hypothetical Onsite Resident AOCl Ingestion of fruit wth soil 
deoosit.on 
What is the source of and justtfication for this 0 7 fraction exposed' This factor does not agree 
with the fraction shown in Table H5 13 

c 

The discrepancy between the 0 8 reported in Table H5 13 for fracbm of ingested fmits 
with an exposed surface and 0 7 used in nsk calculabm in Agpendx H3 is due to 
differences in rounding When the total daily intake of fmt taken to 3 stgnifkant digits is 
divided by the intake of vegetables wrth edible surfacies atso taken to 3 signrftcernt diglts 
the result is slightly less than 0 75 rounded =O 7 When the values are rounded to 2 
significant digm(as shown in Table H5 13) total intake diwded by intake of vegetables 
with edible surfaces (3 W4 8) is exactly 0 75 rounabdd 8 

Some fruits and vegetables have exposed edible surfaces (apples lettuce) whereas 
others have surfaces that are inedible and are removed pnor to rngestron (cantaloupe 
peas) When evaluation exposure to contaminated partiwlates on surfaces of ingested 
fruits and vegetables rt is reasonable to conclude that no exposure occurs from ingestron 
of fruits and vegetables when the surface (and therefore the deposited partrculates) are 
removed prior to ingestton Table H5 13 esbmates the fraction of total daily intake of fruits 
or vegetables accounted for by the ingesbon of fruits or vegetables wth edible surfaces 
0 7 and 0 3 for fruits and vegetables respectively When calculating exposure by the 
pathway the use of the "fraction exposed parameter limits exposure to that from ingesting 
fruits and vegetables with edible surfaces and does not overestimate exposure by 
including surface deposition onto fruits and Vegetables without edible surfaces 

72 Appendix H Attachment H3 Hypothetical Onsite Resident AOCl CT Ingesbon of leafy 
produce with root uotake 
What is the source and justtfication for the use of the Fradon of Total Produce? There has been 
no previous discussion or approval by the agencies regarding this factor 

The €PA RME default value for ingestion of produce is 340 #day (200 gday vegetables 
and 140 @day fruit) (EPA 1989b) However transfer coefictents for estimating 
concentrations of in0 amc chemicals in garden produce resuhng from uptake of chemicals 

fruits and nonleafy vegetables) and (2) B for leafy vegetables (e g lettuce spinach) 
in soil were (I) €3, for 7 000' items that re reproductive or storage porbon of the plants (most 
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(Baes et a1 1984) In the assessment of exmsure via root uRtake of chemicals m sod 
intake of proouce was divided into intake of I 1 I nonieafy fruiis and vegetabres and (2) 
leafy vegetables Baes et a1 (1984) reportes that the estimated fraction of produce that 
consists oi leafy vegetzoles is 0 058 (rounded to 0 06) Therefore B, was used to 
esfimate inorganic contaminant concentrahons in 6 percent of homegrown produce and B, 
was used to estimate inorganic contaminant cancentrations in 94 percent of homegrown 
proauce Note the total amount G daily ingested produce (3$0 Gday' was rot changed in 
this assessment instead the Iyractron of total woduce parameters serve to weigh the 
fraction of ingested produce that is nonleafy fruits and vegetables (320 gday) and that is 
leafv vegetables (20 @day) 

We wi/l add footnotes to the produce ingestion risk calculations to explain the fraction 
exposed and fraction of total produce in the final report 

73 Appendix H Attachment H3 Hypothebcal Onsite Resident 10 Acre Maximum Exposure Area 
in AOCl CT and RME Dermal contact with surface water 
The Skin surface area and the conversion factor columns should not be listed as zeros nor 
should the final nsk \ 

An assessment of nsk for dermal exposgre to surface water in Walnut and Woman Creeks 
for the future onsite resident was cvnducted However the skin surface area and 
conversion factor values were incorrectly listed as zeros in the nsk calculation 
spreadsheets These spreadsheets will be changed to show correct values for skin 
surface area conversion factors and resultant estimations of intake factors and nsk 

74 ApoendixJ Se ction J7.1. Paoe J 3 5 
This section on PARCC definitron-is well done however there is no discussion of whether 
statistical performance parameters used for assessing precislon (besides relative percent 
difference) were met or not EPA guidance states that minimum recommended levels for 
performance parameters in risk assessment in the absence of site specific DQOs are 80 / 
confidence levels 90 / power and 10 200/ minimum detectable reiatwe differences (EPA 
Guidance for Data Useability in Risk Assessment (Pari A) Final 1992 p 11 1) No discussion is 
included concernrng whether this level of confidence or this level of power had been attained 
though there is a fairly extensive discussion of the relative percent differences (in this section 2s 
well as tables in Appendix J1) The relabve percent differences assess the extent of 
measurement error The power and confidence level informabon must be calculated and induded in 
the RI/RFS in order to judge the amount of certainty 2s well as the amount of vanability in the 
sampling 

We will include an assessment of data precision in the final report Following €PA s 
guidance the following steps will be performed 

Transform data 
Calculate coeficient of vanance (CV) based on transformed data 
Calculate the number of samples reauired given the CV and Statistical perfomance 
objectives (80 JO confidence level 90 / power and 20 / minimum detectable 
relative differences) following equations provided in Appendix IV Guidance for 
Data Useability in Risk Assessment (Part A) (€PA 7990) 
Compare the number of records used to the number of samples required 
If the number oi records used is smaller than the number of samples required 
evaluate the uncertainty on risk assessment 

75 
This section states that the seep sediment loations that we-e used to characterize OU 2 
fSED031 ;nd SED038) did not have field duplicate data avadab a The seep sediment field 
duplicate data tbat are ubulated in Appendix J1 retxsseit samples that were not uscd in this 

Aooendix J. Sec tion J7.2 i .  Paae J 27 
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RFI'RI a\ Why were only two seep sediment sites used to characterize UU 23 b) Why are 
data that were not used in this t3FI/RI included here' Why were the aata not used? 

Seep surface water and sediments are collected on a quarterly bass under the srte-wide 
RFETS Surface Water AAanltomg Program Sampling sites SED031 and SED038 are the 
only seep sediment sampling sites located in OU2 me QNQC samples associated with 
this program ara collected on P̂  prograrr bass and not on an OU spec& basis There are 
no W Q C  sediment samples (and therefore no field duplicate data) associated with 
samples collected at the SED031 or SED038 sites As part of the PARCC assessment 
field duplicate data are used to Calculate the relative percent difference which is used in 
the evaluation of preasim Because no field duplicate data are available for seep 
sediment samples cdlected wthin OU2 all available seep sediment duplicate data 
collected at locations outsde of OU2 were used in order to evaluate the precision of the 
site wide seep sediment data set as a whole The duplicate data used in the precision 
assessment are presented in Appendix J1 The text wll be changed to eliminate 
confusion 
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