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Fernald Environmental Management Project
P.O.Box 398705
" Cincinnati, Ohio 45239-8705
(513) 648-3155

Department of Energy - 616 3

NOV Ly 1994
DOE-0184-95

Mr. James A. Saric, Remedial Project Manager
U.S. Environmental Protection Agency

Region V - SHRE-8J

77 West Jackson Boulevard

Chicago, I1linois 60604-3590

Mr. Thomas P. Schneider

Ohio Environmental Protection Agency
40 South Main Street

Dayton, Ohio 45402-2086

Dear Mr. Saric and Mr. Schneider:

TRANSMITTAL OF FINAL COMMENT RESPONSES ON THE OPERABLE UNIT 2 REMEDIAL
INVESTIGATION : '

This letter transmits the Operable Unit 2 (0U2) final comment responses and
actions on the QU2 Remedial Investigation (RI) Report for your review and
approval. The report has been revised according to the comments received from
the United States Environmental Protection Agency dated October 5, 1994.

The RI comment responses contain complete responses to the comments received,
including any tables or text which required modifications. The enclosed,
changed pages contain underlined and strikeout text to delineate modifications
made to the report as a result of the October 5, 1994 comment letter.

If you have any questions, please contact Rod Warner of my staff at (513)
648-3156. ‘

Sincerely,

%/mgl/

Jack R. Craig
' Fernald Remedial Action
FN:Hall Project Manager

Enclosure: As Stated
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COMMENT/RESPONSE DOCUMENT

FOR OPERABLE UNIT 2 REMEDIAL INVESTIGATION

Commenting Organization: U.S. EPA Commentor:  Saric

Section #: 4.0 Page #: NA Line #: ~ NA  Code:

Original Comment #: 8 (Original General Comment #5)

Comment: The original comment requests that additional information be provided in each subunit
summary section. Additional revision or clarification is required for the following three
subunits:

a)

Lime Sludge Ponds: The summary should also mention that channelized drainage
exists at the northern edge of the lime sludge ponds as noted on Page 4-128, Line

38, of the June 1994 operable unit (OU) 2 remedial investigation (RI) report.

b) Inactive Flyash Pile: Page 4-249, Line 29, should be deleted from the summary
text of the June 1994 OU2 RI report.

) Active Flyash Pile: The conclusion regarding the detection of metals and organic
contamination in shallow groundwater was deleted from the revised text. the
revised text should include this conclusion.

d) Also, the text should be revised to state that thorium, a radionuclide, was
detected above background in perched groundwater.

€) Finally, the conclusion regarding the conceptual model should be moved from

» Section 4.0 to Section 6.0.
Response: Agreed, the text will be modified.
Action: The following text was modified on:

a) page 4-170, line 24, the following sentence was added to end of the paragraph:
"The only drainage in the subunit battery limits is a channelized ditch at the north
edge of the battery limits."

b) page 4-249, line 29, sixth bulleted item was deleted.

) page 4-397, line 35, replace fifth bulleted item with the following text:
"Metals and organic compounds detected in flyash and soil samples were not
detected in shallow groundwater. This suggests that these constituents detected
in shallow groundwater are a result of upgradient contamination in the South
Field.”

d) page 4-398, line 8, the following changes were made:

"...235/236, and uranium-238, and thorium-232."
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e) - page 4-398, line 10, the following text was modified:

eeaegamal perched ;Loundwater ﬂow dll‘CCthl’lS determmed from

Commenting Organization: U.S. EPA Commentor:  Saric

Section #: A2 Page#: NA Line #: - NA  Code:

Original Comment #: 9 (Original General Comment #12)

Comment: The original comment requested that the U.S. Department of Energy (U.S. DOE)

compare modeled groundwater concentrations with actual measured concentrations in the
Great Miami Aquifer (GMA) so that an evaluation of the model calibration could be
performed. U.S. DOE performed the. comparison on a single well, adjusted the
desorption coefficient (K,) value, and modeled a groundwater concentration deviating (on
the low side) from observed concentrations by a factor of five. The issue of groundwater
model calibration has not been fully addressed. It appears that the groundwater model
calibration is not complete both in terms of the number of cells calibrated and the
calibration targets used. These issues need to be further addressed.

Calibration of the Great Miami Aquifer fate and transport model is a two step process.
The first step is the calibration of the hydraulics of the aquifer. This part of calibration
is discussed in the OUS RI report. The second step involves calibration of the model
against chemical specific data. This second step of calibration has been carried out by
OU2 and OUS. The OUS calibration was more extensive and will be reported in the
OUS RI Report. The OU2 calibration involved calibration against one target well and
general trend match against the uranium-238 plume in the Great Miami Aquifer. For

uranium-238, CRUS’s calibration of SWIFT and CRU2’s calibration resulted in identical
set of parameters.

Action: No action in the QU2 RI Report.

Response:

Commenting Organization: U.S. EPA Commentor:  Saric

Section #: 4.2.4 Page #: 4-71 Line #: 22 and 23 Code:

Original Comment #: 14 (Original Specific Comment #4)

Comment: According to Table 4-1A of the June 1994 OU2 Rl report, the total uranium background
concentration for the GMA is 2.0 micrograms per liter (ug/L). Well 2027 is upgradient

of the solid waste landfill, and Wells 2951, 2037, and 2947 are downgradient.

According to Table 4-13, Well 2037 has a total uranium concentration of 4.5 ug/L.

These facts support the conclusion that the upper GMA has been impacted by total

uranium from the solid waste landfill within the OU limits. U.S. DOE should therefore

revise its conclusion that the upper GMA has not been impacted by the solid waste

landfill.

Monitoring Well 2027 is an upgradient monitoring well that is potentially affected by the

Waste Pit Area. All of the monitoring wells downgradient of the Solid Waste Landfill

had lower concentrations of uranium than well 2027. Downgradient concentrations were

close to background, and the slight elevation of concentrations in wells 2037 and 2052

are considered to be related to contamination detected in well 2027, not related to the
- Solid Waste Landfill.

Response:
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_ _ At this_time, DOE feels_that the upgradient contamination-is-the- cause of the slightly- - — - - -

elevated uranium concentrations in wells 2037 and 2052, and that no significant impact
has been observed on the Great Miami Aquifer from the Solid Waste Landfill. Uranium
contamination has been documented in the Great Miami Aquifer emanating from the

Waste Pit Area, and Operable Unit 5 is responsible for remedial actions related to the .
Great Miami Aquifer in this area.

Action: Well 2027 will be correctly placed under the upgradient category in Table 4-13.
Commenting Organization: U.S. EPA Commentor:  Saric
Section #:

- A2821 Page #:- A-2-135 Line #: NA  Code:

Original Comment #: 20 (Original Specific Comment %82)

Comment:

Response:

Action:

The original comment requests a discussion and justification of why lead, radium-226,
and radium-228 are not included in the groundwater fate and transport modeling. This
comment has not been addressed. U.S. DOE should address this issue.

Table A.-14 provides the footnotes why lead, radium-226, and radium-228 will not be
included for groundwater fate and transport modeling from the surface water pathway.
Lead was not included for further modeling because RAGs Part B screening
concentrations could not be calculated. Radium-226 and radium-228 screened out in the

second screening step for surface water pathway which uses dilution in the full SWIFT
cell. '

Insert the following sentence line 32, page A-2-127 (section A.2.8.2.1):

"Note that tables A.2-47 and A.2-48 provides CPC loading to the Great Miami Aquifer

from surface water pathway for the CPCs passing all the screening steps and require
~ detail modeling (see Table A.1-14).

Commenting Organization: U.S. EPA Commentor:  Saric

Section #:

4.3.2 Page#: 4-127 Line #: 23 and 24 Code:

Original Comment #: 31 (New Specific Comment #11)

Comment: U.S. DOE’s discussion of the lime sludge ponds still does not include lime sludge as a
potential source of subsurface contamination and instead identifies other sources. U.S.
DOE should clearly state that the lime sludge is also a potential source of subsurface
contamination. ‘

Response: Agreed. The Lime Sludge Ponds may be a potential source to subsurface soils.

Action: The following text was added to page 4-127, line 30: '
"The Lime Sludge Pond is also a potential source to the subsurface soils."

Commenting Organization: U.S. EPA Commentor:  Saric

Section #: 6.2.1 Page#: 6-5 Line #: NA Code:

Original Comment #: 49

Comment: The original comment requests that the off-property farmer be added to Table 6-1. Table
6-1 still omits the off-property farmer. The off-property farmer should be added to Table

. 6-1. _

Response: The off-property farmer was added to Table 6-1; however, a typing error placed it in the
wrong section. The table will be corrected.

Action:

Table 6-1 was revised. See changed Table 6-1.
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‘Commenting Organization: U.S. EPA . Commentor: = .Saric. - -

Section #: B.3243 Page #: B-3-134° Line #: NA  Code:

Original Comment #: 62 (New Specific Comment #14)

Comment: The revised text erroneously cites thorium-228 instead of thorium-232, as stated in the

original comment. The text should be corrected to cite thorium-232.
Response: Agreed.

Action:

-

The following text was modified on page B-3-47, line 10:

change "thorium-228" to “thorium-232."
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contaminated prior to and after the excavation of the lime sludge ponds and then the lime sludge was

No. 30 disposed of on top of the contaminated soil. However, contamination or additional contamination to

the soil below the lime sludge may have occurred from the leaching of the lime sludge.

A comparison of the Phase I and Phase II subsurface soil results with the CIS profile sample results
(Appendix D-16B) indicates the radionuclide parameters detected during the CIS were also detected in

Phase I and Phase II and were within the same order of magnitude.

Two volatile organic compounds, acetone and toluene, were detected in surface and subsurface soil
samples. These are believed to be laboratory induced contaminants since they are detected at random
depths and locations. Trace levels of 2-butanone were detected in two borings. This volatile is a
common lab contaminant and also believed to be a lab contaminant in this case since it was detected
in soil underlying the pond in Boring No. 1963 but not in overlying material. Trace concentrations of

1,1-dichloroethane (5 pg/kg) and methylene chloride (31 pg/kg) were detected in Boring Nos. 1959
and 1958, respectively.

Eight semivolatile organics were detected in subsurface samples. All were detected two times or less
except for di-n-butyl phthalate and bis(2-Ethylhexyl)phthalate. Detected concentrations of these
compounds are summarized in Table 4-20. Concentrations and sample depth do not appear to be
correlated and this indicates that the compound is integrated into the sludge, underlying soil, and
berm materials. | In contrast to the 18 organic compounds detected in surface samples, eight
compounds were detected in subsurface samples. Five compounds (anthracene, phenanthrene,
fluoranthene, pyrene, and n-nitrosodimetlylamine) were detected once in samples from the north edge
of the north pond, the west berm, and the exploratory trench dug pafallel to the K-65 trench. This

indicates that these areas are a possible source for the organic compounds detected in sludge samples.

No. 31 Contamination increased with depth in locations 1947, 1961, 1962, and 1963. The berms were

No. 5

constructed prior to lime sludge disposal. If the berms were constructed of contaminated material,
then it is likely that surface water ran off into the pond§ Jrom the contaminated berms, causing
contamination at depth due to leaching. Also, as time went on, the levels of berm surface

contamination decreased due to this run-off. The Lime Sludge Pond is also a potential source to the
subsurface soils. '

FER\CRU2RINMG\SECTION#\SEC4. TXT\November9, 19949:08am  4-127 : 000003
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Chlonde concentrations are similar in upgradlent Well 2939 (26.86 mg/L) and

downgradient Well 2935 (23 mg/L) and Well 2042 (18.82 mg/L). This indicates that no
impacts are present from the Lime Sludge Ponds.

Isotopes of neptunium and plutonium were detected above background (which was 0.00
pCi/L) in water samples from all of the wells. Isotopes of uranium were detected above
background (2.71 ug/L) in all three downgradient wells (2042, 2935, and 2936). The
background value for total uranium (2.92 pug/L) was exceeded slightly in Well 2042 (3.39

pg/L) and Well 2935 (2.86 pg/L). These data do not indicate an impact from the waste
unit upon the regional groundwater.

4.3.6

Summary

The following conclusions conceming the Lime Sludge Ponds are possible:

No. 27 o

There are no perennial sources of running surface water within the battery limits of the
Lime Sludge Ponds. Precipitation remains in the ponds since they are contained. the

only source of surface water runoff is the steep outside berms of the south pond, and

since the surface area of the berms is small and has a vegetative cover, the runoff is
minimal and runs off in sheet flow. The only drainage in the subunit battery limits is a -

channelized ditch at the north edge of the battery limits.

I

s and concemranons and are thus

distinct waste materials.

FER\CRU2RINNMG\SECTIONM\SEC4 TXT\November9, 19948:05am  4-170
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¢ Samples collég_t_gd{_ from sludge and underlying soil indicate that the underlying soil has

CO! than the sludge for most constituents. Fhis-means—that-future -
: £ the shud | y ikelv-

228,
thorium-230, thorium-232, uranium-238. ;

FER\CRU2RI\NMG\SECTION4\SEC4.TXT\November9, 19948:19am  4-170a
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Waste materials identified in samples collected from soil borings in the subunit included
localized sludge-like material, clay tile drain pipe, wood, nails, wire, construction debris,
and flyash. The recovered materials from the borings, except the flyash, produced elevated
field measured radioactivity by an alpha-beta meter. These elevated/readings may be due
to the materials having been associated with or in contact and/or cross contaminated with
process materials or waste.

Identifiable waste materials appear to be resting on or near the interface of flyash and
glacial overburden near the center of the Inactive Flyash Pile.

Flyash and fill are in contact with the Great Miami Aquifer in the western and southern
portions under the Inactive Flyash Pile.

The highest concentrations of Aroclor-1254 and total uranium were found associated with
the trace of a buried drainage that existed before the Inactive Flyash Pile was developed.

The occurrence of uranium in-greundwater in the perched groundwater system appears to
be related to waste materials buried within the pile or close to it since upgradient

Hydropunch™ data<(frem-Hydropunch™ 11047 and-1010) and upgradient Well 1047 data
do-not-detect-uranium §

Seepage in the drainage to the west may be associated with the perched groundwater.
™

FER\CRU2RNNMG\SECTION#\SEC4. TXT\November9, 19948:27am  4-249 000012
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4.6.5 Biota

4.6.6 Active Flyash Summary

Data from environmental samples collected from soil and water media in the Active Flyash Pile
indicate the following:

¢ Flyash contains elevated concentrations of metals, radionuclides, and organic compounds

when compared to background concentrations for soil. When compared to background for
&we—meeah—ﬁ#e-fad*enaekdes—aﬂd—mae—efgame
s. However, it should be noted that the FEMP

flyash contains approximately 70 percent bottom ash; therefore, analytical results may be
skewed higher.

This faet suggests that VOCs may have been dlSpOSCd of as an additional waste material in
the subunit.

‘ -226, radium-228
8, 27 araly

* Concentrations of orgamc compounds decrease with-depth below the flyash/soil interface,
from feet deep in-the-flyash-pile. This faet suggests that the

organic contamination is related to surface activities after the pile was approximately half-
way constructed.

groundwater-Metals and organic compounds detected in flyash and soil samples were not
detected in shallow groundwater. This suggests that these constitutents detected in shallow
groundwater are a result of upgradient contamination in the South Field.

Chemical and radiological constituents detected in sediment samples are similar to those
detected in surface and subsurface flyash samples. This suggests that the origin for

sediment i in the subunit is the flyash and that there has been an impact from the $&bunit on
sediment. 7

FER\CRU2RI\NMG\SECTIONA\SEC4. TXT\November9, 19949:39am  4-397
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additional radionuclide, plutonium, was also detected above background.
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 The levels of radionuclides in surface flyash, subsurface flyash and sediment appears to

vary within a narrow range. This suggests that the source for the radionuclides is the
flyash. .

90, uranium-234, uranium-

000015
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Model simulations were performed using SWIFT/386 on'a Powerbox PC microcomputer or Silicon
Graphics workstation. Simulation execution times varied between 18 and 37 hours on Powerbox PC
and 8 to 15 hours on Silicon Graphics workstation and required extensive computing capacity.
Output was written to a single file from which relevant data was extracted using data manipulation
programs written for that purpose. Contour plots were made for selected constituents at different
simulation times for CPCs exceeding screening concentration to represent CPC plumes and plume
changes over time. Contour plots are presented at the time of maximum concentration on-site and at
the FEMP property boundary, at the time of uranium maximum concentration on-site and at the
FEMP property boundary, and at 1000 years.

A.2.8.2.1 Source Loading to the Great Miami Aquifer
Constituent loading to the Great Miami Aquifer came from:

* The leaching of CPCs from the soil matrix into the dissolved phase and then migrating to
the Great Miami Aquifer through the vadose zone

The infiltration of contaminated surface water from Operable Unit 2 subunits to the Storm
Sewer Outfall Ditch and Paddys Run and then to the Great Miami Aquifer

Percolation of perched water beneath the subunits through the vadose zone to the
underlying Great Miami Aquifer

Lateral migration of perched water beneath the subunits and then infiltrating through an
area where glacial overburden is not present (subsurface seeps).

Infiltration of contaminated seep water to the Great Miami Aquifer

Loading from perched water, waste leachate, and seeps to the Great Miami Aquifer was modeled
using ODAST and results are presented in Section A.2.7. Appendix A.1 describes modeling of CPCs
through the surface water pathway. CPCs that follow the surface water pathway to the Great Miami

Aquifer were first screened to remove constituents that pose insignificant risk. Note that Tables

. A.2-47 and A .2-48 provides CPC loading to the Great Miami Aquifer from surface water pathway for

the CPCs passing all the screening steps and require detail modeling (see Table A.1-14). If
theoretical Great Miami Aquifer concentrations were below the screening concentrations then the
constituent was screened out and was not modeled in the aquifer. All CPCs were screened out from

the surface water pathway for the Solid Waste Landfill and the surface water pathway is not
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applicable for thelLime Sludge Ponds. Table A.2-47 provides a summary of surface water runoff
loading to the Great Miami Aquifer from the Inactive Flyash Pile, and South Field, while Table A.2-

48 provides a summary of
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This is largely due to the uptake of
s 235

CT estimates of risk for the future on-property resident farmer associated with exposures to surface T

soil, groundwater, homegrown produce, and beef and milk are given in Tables B.3.2-23, B.3.2-24,

A i BD. 9:3 x 10%, due 9
No. 62,7 due predominantly to external radiation from radium-226 and thorium-238 32 due-mestly-te

total uranium and total HI for preduce-was1-3-also-due-to-total-uranium- g

B.3.2.4.4 Future On-Property (South Field) Homebuilder

Risks were calculated for a future homebuilder ingesting, inhaling, or coming into dermal contact

* subsurface soil within the South Field.” The risk of external radiation resulting from

exposure to subsurface soil was also determined.

1.0 for any individual CPC.
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