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Notice

This report has been prepared for the Air Force by CH2M HILL for the purpose of aiding in the
implementation of a final remedial action plan under the Air Force Installation Restoration Program
(IRP). Because the report relates to actual or possible releases of potentially hazardous substances, its
release prior to an Air Force final decision on remedial action may be in the public's interest. The limited
objectives of this report and the ongoing nature of the IRP, along with the evolving knowledge of site
conditions and chemical effects on the environment and health, must be considered when evaluating this
report, since subsequent facts may become known that may make this report premature or inaccurate.
Acceptance of this report in performance of the contract under which it is prepared does not mean that
the Air Force adopts the conclusions, recommendations, or other views expressed herein, which are those
of the contractor only and do not necessarily reflect the official position of the Air Force.

O
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Response to Comments

Comments were received by McClellan Air Force Base on the March 1994 Draft
Final Remedial Investigation/Feasibility Study for the Basewide Groundwater
Operable Unit from the following agency:

"* Department of Toxic Substances Control, May 4, 1994
"* Department of Toxic Substances Control, May 6, 1994

Those comments, together with responses, are presented in this section.
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RESPONSE TO COMMENTS "IW HILL

SUBJECT: Draft Final Groundwater Operable Unit RI/FS
McClellan Air Force Base

PROJECT: SWE28722.66.FS

DATE: June 13, 1994

Mark Malinowski
Department of Toxic Substances Control

General Comments

1. The RIIFS report should provide a summary or listing of the PGOURI
recommendations.

Response: A summary of the main PGOURI recommenoations is provided in
Chapter 2 of the Final report.

2. Chapter 1, Introduction, has a good introduction that helps the reader
understand the organization of the chapter. Unfortunately the remaining
Chapters did not incorporate the same approach or philosophy.

Response: Comment noted.

3. As discussed on April 28, 1994, in a teleconference between McAFB, U.S. EPA,
and Cal-EPA, the following comments need to be addressed if an IROD can be
completed for the proposed groundwater actions.

Innovative technologies should not be considered as the sole action for "hot
spots".

a. Chapter 9 - Ground Water Treatment Options - A specific
recommendation for a single treatment technology should be presented.

b. Chapter 10 - Innovative Technologies - Prior to initiating in field in-situ
treatment technologies, a containment system, that has been approved by
the regulatory agencies must be in place and operating in the treatment
area. The Department supports "long term" - up to two years -
treatability studies for the air treatment innovative technologies.
Innovative ex-situ treatment technologies should be evaluated as a
"slipstream" as was done with the Purus system in OU-D.
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Response: The hot spots will be remediated using groundwater extraction wells to
contain the contamination. Hot spots will not be remediated solely by
the innovative technologies. All the groundwater containment
alternatives include extraction wells in the hot spots. No further change
to the feasibility study is necessary.

a. Selection of a single treatment technology in Chapter 9 is not
appropriate because detailed evaluation of the three most
promising technologies is necessary to select a single treatment
technology. Chapter 13 now recommends a single treatment
technology following detailed evaluation.

b. The Air Force agrees that the containment system must be
functioning properly for initiation of the in situ treatability studies
and has identified containment of the hot spots as a high priority.
The Air Force also agrees with the DTSC comments on the air
treatment and ex situ treatment technologies and will plan the
treatability studies accordingly.

Primary Specific Comments

1. Executive Summary. Include a base map (half-page) showing the OUs.

The ground water priorities should be presented, in a tabular format as
indicated in the Response to Comments (DTSC Primary Specific Comment 2).

Table ES-I indicates that five of six "End Use" alternatives are "Purvey to local
water districts," and implies a preference for distributing treated water to the
water districts. Injection of the treated water is the preferred alternative.

The sentence describing the preferred interim remedial action currently "buried"
in the last paragraph on page ix - "The preferred interim remedial.... and
(re)injection of the treated water." - should also be the second paragraph of the
Executive Summary (page iii).

Response: The alternatives have been restructured to remove the implication of a
preference for the water purveyor end use. The description of the
preferred interim remedial action has been moved up as suggested.

2. Page 1-11, Section 1.4 (Repeat of previous DTSC comment)

Bullet 1. The statement suggests that it is McAFB's intent and commitment to
remediate all groundwater contamination that has migrated off-base.
Remediation of all off-base contamination is neither prudent or appropriate.
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Response: Text has been revised to reflect that the priorities for the remediation of
specific areas of contamination will be developed with the regulatory
agencies.

3. Page 2-21, Section 2.3.2 (Repeat of previous DTSC comment)

Since the PGOURI is the foundation of the RI/FS report present a summary or
listing of the PGOURI recommendations.

Response: A summary of the PGOURI recommendations has been added to
Chapter 2 of the Final report.

4. Figures 3-2 through 3-8.

The "Channel Migration Pattern" arrows and lines and "Extent of
Contamination" lines do little to aid the reviewer in evaluating the cross
sections.

Response: Channel migration lines and arrows have been removed as recommended.

5. Page 4-64, Section 4.5.7.

Paragraph 1. Add a reference to Figure 4-40. Line 5, The AdZa Well?

Response: The following text has been added to Section 4.5.6 after the first
reference to Figure 4-40:

"Almost all base well locations were obtained from the Revised Final
Well Closure Methods and Procedures Report (CH2M HILL, 1993).
This report is presented in Appendix 0." The reference to "AdZa" was a
typographical error and has been corrected in the text.

6. Page 4-105, Section 4.8 Paragraph 2.

Monitor wells were not "removed" from the monitoring program. The
Department and RWQCB staff met with McAFB to evaluate and establish
"reasonable" sampling intervals given a wells past history (contaminant
concentration) and proximity to ground water plumes.

Response: The paragraph has been modified in the following manner:

"Between 1991 and 1993, several wells were not sampled through the
GSAP monitoring program. Sample intervals were selected based
primarily on the wells' past contaminant concentration history and
proximity to groundwater plumes. Some wells were not sampled because
results measured from these wells had consistent nondetect VOC results.
Spacial and temporal data gaps were not created. Other wells have VOC
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results above detectable levels, but were still not sampled. Temporal
data gaps were created from not sampling these wells since the extent of
contamination was unbound."

7. Figure 4-41.

The Caltrans well CT-2 location on the map is not correct.

Response: The location of CT-2 on Figure 4-41 has been moved to agree with
Figure 4-40.

8. Page 7-1, Section 7.1.1 (Repeat of previous DTSC comment)

Bullet 1 specifies "Extent of ofibase contamination...." The Department suggests
that "ofibase" be removed, since further work will be required both on and off-
base, prior to design of the remedy.

Response: The text has been modified to incorporate the comment.

9. Page 8-19 through 21. Figure 8-22, 23 and 24.

The Figures did not make the transition from color to black and white well
enough to differentiate the "Hot Spots" from "Background". The Department
suggests either returning to color for these figures, or a different type of
shading. The ground water elevation contours should also be labeled.

Response: Figures 8-22 through 8-24 will be returned to color to allow improved
differentiation between the target volumes presented.

10. Page 8-8, Section 8.3.1 (Refer to Prior DTSC Secondary Comment #18.)

The response to the Departments comment was acceptable, however, the
response should be incorporated in the text of the report. (Original Comment)
The text describes dewatering in OU-A, and Figure 8-5 shows OUs G&H as
being susceptible. Explain why, based on available data, modeling parameters
used, etc., the area is more susceptible to dewatering.

Response: The text in the second paragraph has been revised to include the
discussion on why areas of OU G and OU H are particularly susceptible
to dewatering.

11. Page 13-17, Section 13.1.1.

Baseline requirement #10 should also include prevention of off-base
contamination when BW 18 is decommissioned.

Response: The text has been modified to incorporate the comment.
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12. Page 13-18, Section 13.1.1.

The Department suggests that preventing further off-base migration of
contamination from OU-B is a higher priority than containing the existing off-
base plume. The Department staff, at previous RPM meeting and discussions
and in comments on the draft RI/FS report, have suggested that McAFB and
the regulatory agencies meet with the City to discuss possible alternatives to
remediating the OU-B off-base plume.

Response: The Air Force concurs with the priority suggested by DTSC and has
arranged for meetings with the City. The Air Force will need to balance
the DTSC priorities with the opinions of the public and other regulating
agencies during the implementation of the remedial action.

13. Page 13-21, Section 13.1.1, Bullet 4

The final design packages for the treatment and end use systems will require
approval by the regulatory agencies.

Response: It is the intent of the Air Force to have regulatory view and approval
of all planning and design documents associated with the groundwater
remedy.

14. Page 13-25, Section 13.2.3, Figure 13-9

Text should be added to explain Figure 13-9. It would appear the chart is
trying to compare the ground water Target Volume risks to existing risks of
breathing Sacramento air. Provide an explanation of "Ambient Background
Risk".

Response: The following sentence was added to the second paragraph:

Figure 13-9 is a comparison of the average risk of contracting cancer for
American adults, the risk of contracting cancer as a result of
Sacramento's current air quality, and the risks from consumption of the
groundwater after the remedial action is in place (residual risk).

15. Page 3-42, Section 13.3.1

The recommendation that "Any remedy selected should be based on the MCL
target volume." is inconsistent with comments submitted by the Department
and the Central Valley Regional Water Quality Control Board and
Section 13.33.

Response: The text has been modified to recommend the risk target volume.
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16. Following is a list of the Departments Geological Support Unit's (GSU)

comments. "Editorial" comments not addressed in the Report include:

Page RC-3, GSU editorial comment A-i.

Response: The following sentence has been added to the text:

"The OU boundaries are presented in Figure 2-1 of the Study Area
Investigations chapter."

Page RC-3, GSU editorial comment C-I.

Response: The reader has been referred to Figures 4-43, 4-44, 4-45, and 4-46 foi ,,e
well locations. The zones that the wells are screened in have been
mentioned in the text.

Page RC4, GSU editorial comment C-2.

Response: The text has been clarified to refer to OU B/C and not just OU C. The
wells in questions are on the border between the two OUs.

Page RC-30, GSU editorial comment 1-2.

Response: Table K-6, erroneously referred to as Table K-7, has been resorted.

Page RC-36, GSU editorial comment LA.

Response: The wording in the text was changed, and any reference to flow rates was
eliminated. The comparison was made between concentrations and
volume of aquifer, and all references to the subject were moved to be in
one paragraph (paragraph 3, page K-11) in which Figures K-11 through
K-16 were referenced.

"The five (5) GSU comments noted above should be addressed in the final
Report, or McClellan should justify why they are not addressed.

17. Page RC-2, GSU general editorial comment 2. The Report now places
some figures (11 by 17 and larger) at the end of each chapter, and some
figures (8 by 11) interspersed among the text. We appreciate
McClellan's attempt to accommodate GSU's recommendation. However,
when searching for a particular figure cited in the text, unless the list of
figures in the table of contents is consulted first, it is unclear whether
the figure will be found within the body of the chapter or at the end of
the chapter. The original recommendation intended that all figures be
placed into a single sequence at the end of each chapter. Unfortunately,
to implement our recommendation would entail reprinting the entire
Report merely to ensure correct pagination. Unless reprinting the
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Report becomes necessary on more substantive grounds, we do not
advocate reprinting the Report merely to accommodate this
recommendation. If it is necessary to completely reprint the Report,
GSU recommends placing all figures into a single sequence at the end of
each chapter.

Response: Chapter 4, Chapter 8, and Appendix J were the only sections with
11 x 17 and larger figures placed at the end of the section. At the
beginning of each of these chapters, the following statement was provided
instructing the reader on where to find the figures:

"As a convenience to the reader, all oversized figures (11" by 17" or
larger) have been located at the end of the chapter."

1M Page RC-S, GSU significant comment D-2.

Both the stated response to this comment and the actual revision of the Report
are inadequate. Although GSU believes that Section 4.2.2 (Aquifer Properties)
should more fully discuss details, including limitations, of the aquifer tests
performed at McClellan, the response merely defers to Appendix J. GSU
focused on the need to discuss data from multiple-well aquifer tests. The
response discussed slug test results. (The GSU comment made no reference to
slug test results.) Section 4.22 (page 4-7) was revised to merely indicate that
both "single-well and multiple-well aquifer tests" were evaluated, essentially
treating our comment as an "editorial" comment. Even this minor revision is
flawed, because the first paragraph of Section 4.2.2 (page 4-7) was revised to
merely indicate that both "single-well and multiple-well aquifer tests" were
evaluated, essentially treating our comment as an "editorial" comment. Even
this minor revision is flawed, because the first paragraph of Section 4.2.2
(page 4-7) closes by stating, "No observation wells were monitored during these
tests, preventing the use of distance-drawdown analysis or other analytical
methods that provide data free of well inefficiency influences." Presumably,
"these tests" refers to both single- and multiple-well tests. GSU recommends
that the aquifer test results be more fully discussed in section 4.2.2, including
the possible effects of partial well penetration on analytical results. Appropriate
literature references should be cited in Section 4.2.2 for the Jacob and
Papadopolus-Cooper analytical methods.

Response: Section 4.2.2 has been expanded to provide a more complete discussion
of all single-well and multiple-well aquifer tests performed at the Base to
date.

19. Page RC-10, GSU significant comment D-11.

* Despite the response's reference to the response to GSU's significant
comment D-8, describing the data set used to estimate volatile organic
compound (VOC) target volumes, the text (page 4-100, paragraph 1) still
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characterizes the data set as spanning the period January 1992 to January 1993.
Rather than referring to the analytical data set as spanning the period
January 1992 to January 1993, the Report should refer to Section 4.6.1 and
Table 4-9, where it is made clear that the data set includes data older than
January 1992.

Response: The test has been revised to refer to data set presented in Section 4.6.1.

20. Page RC-11, GSU editorial comment D-1.

The Report now incorrectly states that the Eocene Epoch approximately spans
the period from "23 to S million years before the present." The Eocene Epoch
represents the period 55 to 38 million years before present. The Report states
that the Pleistocene Epoch represents the period "11,000 to 1.6 million years
ago," which indicates that the Pleistocene spans nearly 11 billion years. In fact,
the Pleistocene represents the period 1.6 million years to 11,000 years before
present. The Report should be revised for accuracy.

Response: The text has been revised as recommended.

21. Page RC-13, GSU editorial comment D-8.

Table 4-4 cites "U.S. EPA, 1992" as a reference. The list of references
(Chapter 14), indicates the EPA report was published in 1990, not 1992. This
ambiguity should be resolved.

Response: The table has been corrected to incorporate the comment.

22. Page RC-17, GSU editorial comment D.23.

Figures 4-50, 4-52, and 4-54 should be revised to indicate the range of dates of
analytical data upon which the contours are based. Regarding the fact that
dates of sample data contoured on Figures 4-50, 4-52, and 4-54 (formerly
Figures 2-53, 2-54, and 2-55), the fact that dates are indicated on the
corresponding larger figures (Figures 4-51, 4-53, and 4-55) is irrelevant. Clearly
the smaller figures are too small and cluttered for each date and data values to
be posted, nor were such postings recommended by GSU. The GSU comment
indicated that the small figures "should indicate the ... range of dates of sample
data." intending that such information would be concisely shown in the
explanation. Contour maps always have the potential to be re-presented out of
context. As such the maps should indicate the date (or range of dates) of
sample data. In this case, GSU believes it is important to indicate the relatively
large span of sampling dates (up to 11 years in the draft version - nearly
3 years in the current version).
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Response: The following statement has been added to Figures 4-50, 4-52, 4-56, 4-70,
4-71, and 4-72:

"Contours based on representative concentrations that were measured
from 1988 to 1994. Selection of representative concentrations is
discussed in Section 4.6.1."

23. Page RC-19, GSU editorial comment D-30.

The comment noted that the method of derivation of Kd values shown in
Table 4-14 (formerly Table 2.10) was not discussed in the Report. Although the
response and Table 4-14 cites U.S. EPA, 1990 as the source of K, values, it is
still unclear how Kd values were derived. The comment should be addressed
more substantially.

Response: The following equation has been added to Table 4-14 to explain how KI
was calculated: Kd=fc*Koc.

24. Page RC-29, GSU editorial comment H-I.

GSU disagree with the response - "The collection of new data in areas where
interpolation is currently used to define the target volume boundaries can
indeed significantly reduce the volume extent." GSU reiterates that it is only
fair to predict that such additional data can serve to reduce the uncertainty of
the target volume. In other words, new data points could either reduce or
increase the volume extent, depending on whether the new well penetrates
contamination that is less concentrated or more concentrated than that
predicted by the interpolation method. The sentence quoted in our original
comment should be clarified.

Response: The text of Appendix E has been modified to state that additional
monitoring wells will reduce the uncertainty in the location of the target
volume boundaries.

25. Page RC-34, GSU significant comment L-I.

GSU reflects that the original comment be addressed more effectively.
McAFB's response indicates that linear interpolation was not used and implies
that contouring the target volumes by hand somehow precludes the use of linear
interpolation. GSU believes this is an invalid implication. Perhaps linear

* interpolation really was not used, but in defense of the original comment, GSU
provides the following quotes, from page K-S of the draft Report. "Linear
interpolation between known data points was used to estimate the spatial
distribution of VOC contamination in the aquifers at McClellan AFB.... Linear
interpolation was used to estimate the location of the VOC concentration
isopleths between known data points .... " The Report then indicates that linear
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interpolation of target volumes in areas of low concentration "... may be
overestimated."

Response: McClellan AFB does not understand why the comment is quoting the
Draft RI/MS. The response to the comment explains that linear
interpolation was not used in the Draft Final RI/FS, in any way, to
delineate the extent of contamination. A single contouring program
could not be used to contour the concentrations because so many factors
influence estimating the contours (e.g., knowledge of source areas,
groundwater flow directions, contaminant properties and monitoring
history at wells).

For example, the OU G and OU H A zone plume was drawn as one
large contamination plume because the industrial waste line is located in
this area and is considered a source of contamination. VOCs have
consistently been measured in MW-185, at two times in MW-226, and
only once, during the last sampling period, in MW-194. The OU G and
OU H A zone target volume was extended north of MW-102 (which was
nondetect) because VOCs were measured in the B zone in MW-103.
Additional monitoring in this area has been recommended in Chapter 13.

The eastern OU A target volume was extended southward because high
concentrations of TCE were measured in MW-158 and MW-1067 in the
fourth quarter of the 1993 sampling period. These data were not fully
incorporated into the data set because at the time of the target volume
generation, the data were not available in electronic format (as discussed
in Section 4.6.1).

In cases where a detect result was measured on the outer edge of the
monitoring network, the extent of contamination was estimated by
considering proximity to source areas, evaluating the groundwater flow
directions, and monitoring history of the area of interest. For example,
the western offbase plume was drawn as one large plume oriented in a
northwest-southeast direction. The source of the contamination in this
area is believed to be OU D. Historically, groundwater from OU D
flowed southwest, and a plume from OU D could have extended
southwest with the groundwater flow. It is possible after the operation of
the OU D extraction wells, this offbase plume "broke off' from the main
OU D plume. Groundwater in this offbase area now flows in a southeast
direction towards the production wells south of the Base. Therefore, the
plume has a northwest-southeast orientation. Concentrations in MW-
1019 have been declining with time, and it is close to the boundary of the
target volume. Concentrations in MW-1029 and MW-111 have been
constant, and the edges of the target volumes were not drawn as close.
There is still uncertainty with the true extent of contamination in this
area and additional data points could change the interpretation of the
extent of contamination.
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Great care was taken to incorporate all possible data and all factors in
creating the data set, delineating the extent of contamination, and
generating the target volumes. Almost all the thinking processes have
been discussed in the Draft Final report. Contours were drawn by hand
because there is no other way to consider so much information with
computer interpolation packages. Linear interpolation was not used to
delineate the contours. Although linear interpolation was used in the
Draft report, the Draft Final report and the Final report are different.

26. Page RC-36, GSU editorial comment L-3.

Despite the response's assurance that "Figures K-2, K-3, and K-4 will resemble
the extent of prevalent contamination figures presented in the Conceptual
Model [Figures 4-50, 4-52, and 4-S4)," the two sets of figures are just as
different from each other in the draft final as they were in the draft. The
appendix figures should not merely "resemble" the primary figures? GSU again
requests that the appendix figures "explicitly indicate on which primary figures
they are based, and....indicate the date(s) of sample data on which they are
based." In the case of Figures 4-50, 4-52, and 4-54 (see comment A-7, above),
Figures K-2, K-3, and K-4 should also indicate (e.g., in the explanation) the
range of dates of data upon which each figure is based. GSU's original
comment should be more effectively addressed.

Response: The following statement has been added to Figures K-2, K-3, and K-4:

"These figures are based on target volume Figures 4-70, 4-71, and 4-72
presented in the Conceptual Model. The extent of contamination
contours are based on representative concentrations that were measured
from 1988 to 1994. Selection of the representative concentrations data
set is discussed in Section 4.6.1."

27. Page RC-36, GSU editorial comment L-5.

There are new discrepancies between Tables K-2 and K-5 (formerly Table K-5).
(See "Total Mass" values for TCE and PCE). The discrepancies should be
corrected.

Response: The discrepancies have been corrected.

c. Additional comments

1. Table K-1. Of the four prevalent VOCs that have been selected as compounds
of concern (Table 4-10), three have a maximum nondetected value greater than
the maximum concentration level (Table K-i). Of the 22 VOC species included
in Table K-i, 15 have a maximum nondetected value greater than the maximum
detected value. Ile greatest disparity is in the case of trichlorofluoromethane,
for which the maximum nondetected value is 1,100 pg/l, compared to its
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maximum detected value of 15 ptl. Although it is not practical for us to
determine the proportion of analyses conducted with elevated detection limits,
we must state our concern that many "non-detects" may be invalid. We
recommend that every effort be made in the future to keep detection limits at
or below the MCL for analytes that have an MCL We also recommend that
Appendix K or some other section of the Report be revised to evaluate and
discuss the significance of the elevated detection limits documented in
Table K-1.

Response: The reference to detection limits has been changed in the table to refer
to reporting limits. The following paragraph was included in the text to
explain the difference:

"Some discrepancy may be noted with the maximum nondetected
reporting limit when compared to the detected values. The reporting
limit was raised because of sample dilutions. Sample dilutions are
necessary when there is a high concentration of one or more compounds
in the given sample. The reporting limit is increased as a function of the
dilutions, and all compounds are reported at the values detected in the
final dilution and qualified using the final reporting limit value.
Procedures to keep the reporting limits at or below MCLs, for
contaminants with MCLs, are included in the Basewide RI/FS QAPP
Update (Radian, 1994)."

2. Page K-9, top of page. The Report states, "only _ [sic] wells were sampled
within the last 2 years." Obviously this paragraph is in draft form and needs
revision. Appendix K should be revised for accuracy.

Response: The revision has been made in the Final version of the report.

3. Figures 4-7, 4-8, and 4-9. The contouring of transmissivity values shown in
these figures is greatly improved over the draft version figures. However, each
figure displays a minor mismatch between a posted transmissivity value and
nearby contours. In Figure 4-7, MW-175 (T = 965 ftW/day) is closer to the 500
contour than the 1000 contour. In Figure 4-8, MW-195 (T = 275 ft'/day) is
closer to the 500 contour than the 250 contour. In Figure 4-9, MW-1063
(T = 613 fW/day) is situated between the 1000 and 1500 contours. GSU
recommends that the contours in these figures be adjusted to better honor
posted transmissivity values.

Response: The contours have been revised in the Final version of the report.
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4. Figures 4.14 and 4-15. Ground surface is indiscernible in these profile
illustrations of the vadose and saturated zones. The figures should be revised
to graphically depict ground surface.

Response: The ground surface elevations have been explicitly added to these figures.

S. Page 4-77, paragraph 3, and Figure 4-42. The Report indicates that Figure 4-42
includes a time-series graph for "cis-1,2-DCE", but the graph in Figure 4.42 to
which the Report probably refers actually shows "Total 1,2-DCE". This minor
discrepancy should be resolved.

Response: The minor discrepancy has been resolved.

6. Page 4-79, Table 4-11. The table mistakenly indicates that there are a total of
115 extraction wells in the monitoring network. There are in fact only 15
extraction wells. Table 4-11 should be revised for accuracy.

Response: The typographical error has been corrected.

7. Page 4-85, bottom of page. The Report indicates that "maximum VOC results
collected from January 1992 to January 1993" were used to estimate the extent
of VOCs. However, this statement contradicts with Section 4.6.1, in which it is
shown that analytical data older than 1992 were also used. The Report should
be revised for accuracy. See Comment A-4.

Response: The text has been revised to incorporate the comment.

8. Table 4-9 and Table K-6. These tables are improperly sorted, such that, for
example, MW-102 occurs between MW-1019 and MW-1020. The table should be
re-sorted. Also see Comment A-1.

Response: These tables will be sorted numerically.

9. Cross sections in Chapter 3. Several cross sections include graphic elements
which purport to indicate "channel migration pattern." We submit that such
indications are highly speculative and should not be included on the cross
sections.

Response: Channel migration arrows and lines have been removed as
recommended.
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Response to Comments

Comments were received by McClellan Air Force Base on the November 1993 Draft
Remedial Investigation/Feasibility Study for the Basewide Groundwater Operable
Unit from the following agencies:

"* Regional Water Quality Control Board
"* Department of Toxic Substances Control
"• U.S. Environmental Protection Agency

Those comments, together with responses, are presented in this section. The
Chapters in the Draft copy have been renumbered in the Draft Final as indicated in
the Table of Contents.
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RESPONSE TO COMMENTS HILL

SUBJECT: Draft Final Groundwater Operable Unit RI/FS
McClellan Air Force Base

PROJECT: SWE28722.66.FS

DATE: March 28, 1994

Alexander MacDonald

Regional Water Quality Control Board

Letter dated January 13, 1994

1. Regional Board staff cannot accept a target volume of less than 10-6 risk target
volume. Any reduction from this would not be protective of the aquifer as a
drinking water source.

Response:

The Air Force concurs with the establishment of a 106 risk target volume as the
goal of the interim groundwater remedy. Discussion of the preferred alternative
has been changed to reflect this comment.

2. Target volumes may differ between plumes, either a 10- risk or background
target volume. This is due to the complexity of capturing/treating various
plumes. It may be easy with little increase in cost to capture all concentrations
above background for a particular plume. Given the uncertainties in target
volumes at this time, staff cannot recommend a relaxation from containment
and treatment of concentrations exceeding background concentrations.

Response:

This comment appears to conflict with Comment 1 above. Given the approach
of developing an Interim Record of Decision (ROD) for the Groundwater
Operable Unit (OU) in 1994, followed by a Basewide ROD (final) in the future,
it appears the 10-6 risk target volume is appropriate at this time, given the
uncertainty in estimating the background target volume. It is important to note
that each target volume has areas of uncertainty that will require further data
collection, either through Hydropunch sampling or monitoring wells, and the
estimation of the difference between capture of the 10.6 risk target volume and
the background target volume will improve as additional data are collected.
There are administrative vehicles to change target volumes in the future, parti-
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cularly an Explanation of Significant Differences to amend the Interim
Groundwater ROD or the Basewide ROD.

3. Plumes should be prioritized and remediated accordingly. Staff does not
recommend attacking the very low concentrations in the off-Base plume to the
west at first. Eliminating the flux of contaminants off-Base should be done
before funds are spent on remediating that off-Base plume. The only off-Base
plume that might have a high priority would be that off of OU A. Off-Base flux
and hot spot remediation on-Base should be where dollars are spent.

Response:

The priorities have oeen revised according to the comment. The commentor
suggests that the OU A offbase plume should be the only offbase plume to
receive high priority. However the plume moving offbase south from OU B
should also receive a high priority.

4. Conducting additional remedial investigation (plume definition) should be done
in phases with hydropunch or depth-specific sampling done prior to placement
of monitor wells. Monitor well construction would then follow and the plumes
and target volumes refined. Then extraction systems would be installed in a
phased approach to allow a more efficient extractions system to be designed.

It is understood that the extraction/treatment proposal presented in the report
assumes no new information had been gathered prior to monitor and extraction
well installation, and treatment plant design. In reality, the target volumes will
be smaller than that presented in the report after additional sampling is done.

Response:

It is the intent of the Air Force to implement the project in a phased approach,
as defined in the schedules in Appendix S. The phasing of the implementation
has been more clearly illustrated in the new Chapter 13 (formerly Chapter 11).
With respect to the use of Hydropunch or depth-specific sampling prior to
placement of monitoring wells, it is important to match the data collection
technique to the data collection need. In many cases the use of a monitoring
well without further water quality data is appropriate because the function of
the well is to provide water level data to evaluate the capture zone of the
interim remedy. If the only need is a one-time water quality value, then indeed
the Hydropunch will be used.

The commentor noted the alternatives were developed assuming no additional
data were collected prior to design and that is correct, with the exception that
the decision analysis model was used to evaluate if the best strategy would
change if the flow was considerably lower than estimated from the current data
set. The conclusion was the strategy did not change until the flow on the east )
side was reduced to less than 100 gpm; the decision on the treatment technology
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is relatively insensitive to changes in flow from 100 to 700 gpm. The target
volumes should be smaller for the A, B, and C zones, but the data set did not
allow calculation of a target volume for the D/E zones so the total flow may be
similar or greater than estimated today.

5. McClellan should not rely on selling of the extracted and treated ground water
to the water purveyors. With the current Department of Health Services (DHS)
philosophy, there is plenty of "clean" water which the purveyors can use as a
water source. McClellan is encouraged to pursue the matter with DHS and if
they reverse their current position and allow the chosen reuse, staff recom-
mends the water be used on-Base, to the extent possible, to off-set the loss of
BW-18.

Response:

The Air Force prefers the use of reinjection as the preferred alternative for
water end use, given the DHS policy and philosophy. Reinjection testing is
slated to take place in 1994.

Memorandum Dated 13 January 1994

I. VOLUME I

A. SUMMARY

1. Significant Comments

a. Page viii, Table S.1. At this time, staff does not believe it is wise to
place a good deal of faith in the ability to sell extracted and treated
ground water to the water purveyors. This is the chosen alternative
for the end-use option and Department of Health Services (DHS)
policies do not allow for this end-use given the current availability
of uncontaminated water sources. Staff encourages McClellan to
pursue the concept of the chosen option with DHS. Alternately,
injection of the treated water would preferred to discharge to
Magpie Creek. The first choice should be to use the water on-Base
as much as possible. The treated ground water could be all, or a
portion of, the replacement supply for the closure of BW-18. It is
not clear whether the DHS policy would apply to the reuse of the
water on-Base.

Response:

The Air Force is pursuing reinjection as the preferred alternative,
and the testing of reinjection will take place in 1994. The issue of
reuse onbase as potable or non-potable supply will continue to be
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pursued in parallel with the testing of reinjection's technical
feasibility.

2. Editorial Comments

a. Page v, first paragraph. It is stated that ground water contamina-
tion under OU D appears to be declining with time due to biodegra-
dation and response to remedial actions. Declining concentration
levels are also due to the temporary attenuation of the contaminants
in the vadose zone as the ground water has declined 1-to-2 feet per
year.

Response:

The text has been changed to incorporate the comment.

b. Page v, paragraph 3, last sentence. It is stated that contamination
under McClellan Air Force Base represents a potential threat to the
quality and useability of ground water as defined by State of
California policies. The contamination in vadose zone is a threat to
the quality and useability of the ground water beneath the Base. In
addition, the ground water has already been degraded sufficiently to
effect the useability of the ground water.

Response:

The comment has been incorporated.

B. INTRODUCTION

1. Editorial Comment

a. Page 1-10, first paragraph. The second sentence of this paragraph
states that the OU C and OU B extractions systems currently pro-
duce approximately 90 gpm. Does this flow include all of the flow
from the three extraction wells installed under the OU B EE/CA?

Response:

The 90 gpm does include the flow of the OU C extraction wells.

C. CHAPTER 2, CONCEPTUAL MODEL

1. Significant Comments

a. Page 2-33, physical properties of the aquifer. The moisture content
is listed to be 15 to 25 percent. What is the purpose of moisture/
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content in a saturated aquifer? Does this mean that the soils with a
porosity of 35 to 45 percent will have 10-20 percent air by volume,
potentially exceeding the percent water by volume in the soil matrix.

Response:

Moisture content equals the weight of water divided by the weight of
the soil matrix. In a saturated media, the voids are filled completely
with water. The saturated and unsaturated moisture content are
listed in the text as follows:

"* Moisture content from vadose zone soils: 0.15 to

0.25 percent

"* Saturated moisture content: 0.30 to 0.35 percent

Vadose zone moisture content, total porosity and dry bulk density
were sampled for during field activities. The saturated moisture
content was calaculated as follows:

w, %-W.'W~o•-(Vo,*ntom)/(Vtoi*dry bulk density). The total
volume cancels.

b. Page 2-70, Water Balance. It is stated that 2.5 inches of rainfall
percolate to recharge the aquifer. One cannot assume that percola-
tion takes place over the entire Base. A significant portion of the
Base is paved, or contains buildings and other less pervious
surfaces. In addition, the percolation rate is not high at the Base as
evidenced by the failure to reclaim wastewater at Base by land appli-
cation. Samples analyzed for moisture content during RI activities
do not indicate much recharge.

The third paragraph discusses the flow through monitor zones A, B,
and C close to BW-18 and gives values of 27, 67, and 262 acre-feet,
respectively. How were these values developed? Through what
vertical plane did this volume of water pass? Was it a plane or
cylinder around the well? What distance from the well was the
surface through which the given volume of water passed? Do the
"latter sentences discussing water losses/withdrawals deal with the
same plane around BW-18? The loss of 55 acre-feet/year from the
A-zone is from near BW-187 Throughout the Base? All of OU B?

The last paragraph discusses vertical flow between monitor zones A,
B, and C. Do the volumes given represent vertical flow across the
whole Base?
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These are listed as significant comments since they impact calcula-
dons on which the model is based. A separate appendix may have
been appropriate to detail how the water balance was developed and
the calculations presented.

Response:

The water budget section has been completely rewritten to address
the concerns stated in this comment. Please refer to the revised
water budget section in Chapter 4 of the revised RI/FS Report.

C. Page 2-90, paragraph 3. This paragraph discusses the concentra-
tions of nickel in ground water and states that it is above MCLs in
certain locations on-Base but is not a contaminant of concern. How
can a metal above MCLs not be a contaminant of concern? Con-
centrations of metals may effect the water end-use options. Even if
metals are not above MCLs, the discharge of the extracted ground
water will have metal limitations placed on it if the discharge is to a
surface water or injected into the ground water aquifers. The metal
concentrations should be closely scrutinized and compared to the
effluent limitations for the GWTP discharge and background con-
centrations in ground water to assess potential treatment options if
necessary.

Response:

No metals can be ;elected as contaminants of concern (COCs) until
a detailed evaluation of metals is performed. An evaluation of
metals cannot be performed in this interim RI/FS for the following
two reasons:

i Background groundwater metals concentrations have not been
established for groundwater beneath McClellan AFB. Hence, it
is not possible to differentiate between metals in groundwater
that occur naturally because of mineral dissolution and metals
contamination from Base activities.

A variety of field procedures have been used and it is not
possible to distinguish between results from different sampling
procedures. Historically, both filtered and unfiltered samples
have been collected at low, and possibly high flow rates. Turbid
samples are generally collected at high flow rates that may
overestimate groundwater metals concentration.

Background concentrations must be established and field sampling
techniques must be standardized before the extent of metals )
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concentrations can be evaluated. A discussion of metals as a data
gap is presented in the conceptual model.

Metals concentrations in the influent to the groundwater treatment
plant have been addressed in the FS. The cost of adjusting the
treatment system to treat potentially elevated concentrations has
been evaluated and is discussed in the FS Approach and the
Implementation plan chapters.

d. Figures 2-65, 2-66, and 2-66. The extent of contamination defined
by background, 10' risk level, and MCLs are presented using a
linear extrapolation. This method greatly exaggerates the extent of
contamination, especially in the upgradient direction. Since these
target volumes are used to generate the number of wells, volumes of
water to extract, treatment volumes, end-use options, and time to
cleanup, and the costs associated with them, further refinement is
necessary. If it is desired to demonstrate that the cost to capture
and cleanup to background concentrations is unacceptably high,
then the target values must be more realistic. The current volumes
will exacerbate the cost differential between remediating the three
target volumes.

The new data from the southern OU A plume should be incor-
porated to the extent possible.

Response:

Revised target volumes are presented in the Draft Final Remedial
Investigation/Feasibility Study (RI/FS). They were delineated from
groundwater samples from 267 monitoring wells and 5 extraction
wells, and hydropunch samples from 7 borings. Extraction wells with
screened intervals greater than 20 feet long were not included in the
target volume generation. Data from the following sources were
examined to delineate the target volumes:

"* Data from the Radian Groundwater Sampling and Analysis
Program (GSAP) data base up to third quarter 1993. Risk
values were calculated for these samples.

" Groundwater data from the OU D RI Summer/Fall 1993
Sampling effort

"* Data from five southern OU A wells

0 Few wells in the A Zone of OU G and H, the eastern edge of the
OU A plume, and the southern OU B plume have groundwater con-
centrations that fluctuate above and below maximum containment
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levels (MCLs). Data from the fourth quarter 1993 sampling was
studied to determine how most recent concentrations affect target
volumes. For example, trichloroethene (TCE) was measured at
8.1 sg/l in August 1993 in MW- 194 in OU G, but at 3.0 pug/l October
1993. This is the only well in the region that an MCL target volume
would or would not exist depending on which concentration was
used. The target volume was presented because concentrations are
fluctuating. These fluctuations will be discussed in the report. The
more conservative target volume was selected.

Linear interpolation was not used. With significantly more data
points, especially from wells that were measured consistently non-
detect and thus dropped from the sampling program, target volumes
were realistically bound. In areas where the extent was unbound,
information about groundwater flow directions and distance from
source areas were used to delineate the target volumes. Unbound
conditions will be shown in dashed lines and bound condition will be
shown in solid lines.

e. Page 2-136, third bullet. How was this information used to alter the
extent of contamination? Show the difference between before using
the information and using the information.

Response:

Monitoring Well MW-194, MW-185 and MW-226 in OUs G and H
all measured volatile organic compound (VOC) concentrations above
detectable levels but are located 2,000 to 5,000 feet apart. These
wells were used to define a single plume because it is believed that
the Industrial Waste Line (IWL) is the primary source of contamina-
tion in this area. Over time and under groundwater flow, the leak-
age from the IWL has merged into one low contamination plume. If
the IWL was not a potential source, several smaller target volumes
would have been delineated with OU-specific activities as the pri-
mary source of contamination. This will be discussed in the text.

f. Page 2-137, paragraph 1. It is stated that linear approximation does
not overestimate the mass because most of the mass is located in
the hot spot areas. The mass will still be overestimated, just that
the degree of overestimation will not be as great.

Response:

Comment noted. Linear interpolation was not used in the mass esti-
mates or the generation of the target volumes.

3 R)
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g. Page 2-137, paragraph 4. It is stated that the wells that had
measured VOC results above detection levels that had been removed
from the monitor network created temporal data gaps. The past
values for those wells, trends in concentration, location relevant to
the plume, and professional judgement should be used to bring the
data point onto the plot if it helps define the extent of contamina-
tion. In general, most of the wells that had detectable concentra-
tions and were removed from monitoring, at least temporarily, were
due to the constant low concentrations, known ground water flow
direction, and redundancy. Many of the wells are scheduled for
sampling and analysis a minimum of once every two years.

Response:

To generate the revised target volumes, 267 groundwater wells,
7 hydropunch samples from OU D, and 5 extraction wells were used
(versus approximately 161 wells that were used to generate the
original target volumes). Several wells that were not included in the
original data set were added to the revised data set to create the
revised target volumes. These wells were sampled prior to 1992, at
consistent concentrations (mostly nondetect), and thus were dropped
from the monitoring program because no concentration changes
were observed. These data points were brought back onto the
plots. Data from the Radian GSAP program up to and including
3Q93 was used to delineate target volumes. Risk calculations were
performed on this data set. The 4Q93 concentration data was also
examined, but was not incorporated fully into the target volumes
because it is not available in electronic form and risk calculations
cannot be performed (see response to Comment d on how 4Q93
data was used). New data from Jacobs and the OU D RI were also
used to further delineate the southern OU A plume and the OU D
plume, respectively. Concentrations for each well were selected in
the following manner:

0 Wells that were last sampled prior to 1988 were not included in
the data set. Actually, the last time these wells were sampled
was in 1986.

SIf a well was sampled in 1992 or 1993, the most recent concen-
tration was selected, because this time period is considered
representative of current conditions.

0 If a well was sampled prior to 1992 (but after 1988), the time
series of the well was examined in an attempt to extrapolate
current conditions. In many cases the wells were consistently
measured to nondetect (ND) levels and thus ND levels were
assigned. For wells that observed fluctuating conditions, 4093
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GSAP data was used if available, otherwise an average was
taken.

This analysis is presented in the RI/FS.

h. Page 2.138, paragraph 3. It is stated that no additional C Zone
monitor wells need to be added in OU A to the sampling program
because only two C Zone wells have ever had samples that exceeded
the MCL Were these wells located in the best areas to detect if
concentrations in the C Zone exceed MCLs? The wells and
delineated plume layer should be reviewed to make sure that no
additional C Zone wells are needed in OU A.

Response:

The last sentence of paragraph 3 has been deleted. Additional wells
in the C Zone of OU A are proposed for water quality, hydraulic
control, and/or to perform aquifer testing. These wells will assist in
confirming the presence or absence of elevated levels of VOCs in
the A Zone of OU A.

i. Page 2-142, last paragraph. Adding additional wells to the north of
OUD is of questionable value. The trend for MW-1026 is not
indicative of a source from OU D.

Response:

At least one well to the northeast of the OU D source areas should
be installed to determine the northeastern extent of contamination
and the northeastern extent of hydraulic control of the OU D extrac-
tion wells. Hydropunch samples from C2, collected during the
summer 1993 RI sampling, yielded ND for all groundwater VOCs
and hence, bound the northern extent of the plume. Discussion of
OU D as a source of contamination at MW-1026 has been deleted
from the text.

2. Editorial Comments

a. Where Is Page 2-8?.

Response:

Figures that are 11 inches by 17 inches take up two pages. Page 2-8
is the second half of Figure 2-3 that started on page 2-7. In the
Draft Final, 11-inch by 17-inch figures will be put in the back of the
chapter.
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b. Page 2-13, Stiff and Piper Diagrams. Stiff and Piper diagrams
should be developed for the D and E aquifers since ground water
injection into to those and deeper aquifers is a potential end-use
option for disposal of treated ground water. Similar water quality
values are required for both the injected water and the water of the
zone into which the injection is to take place.

Response:

Inorganic water quality information is currently not available for
groundwater monitoring wells in the D and E Zones. Therefore Stiff
and Piper diagrams for wells in the Monitoring Zones D and E can-
not be prepared at this time. As part of Phase I of the remedy,
constituents in native groundwater will be compared with consti-
tuents in treated reinjection water to ensure the compatibility
between the two types of waters and to satisfy regulatory require-
ments. The recommended analytes for reinjection evaluation
included the following:

* TPH, EPA 418.1
* Metals, SW 6010
0 Arsenic, SW 7060
* Lead, SW 7421
* Mercury, SW 7470
* Selenium, SW 7440
* Semivolatile Organics, SW 8270
* BOD, EPA 405.1
* COD, EPA 410.4
* Alkalinity, EPA 403
* Hardness, EPA 130.1
* Nitrogen, Kjeldahl, EPA 351.2
* TOC, EPA 415.1
• TDS, EPA 160.1

M TSS, EPA 160.2
* Inorganic Anions, EPA 300.0
* Purgeable Hydrocarbons, SW 6010 and Purgeable

Aromatics Volatiles, SW 8020

Concentrations in the reinjected water must be equal to or less than
the concentrations in the native groundwater. Native groundwater
will be collected from Base wells or nearby municipal supply wells,
or from a newly installed deep monitoring well at the proposed
injection location (to obtain site-specific water quality information).

c. Figure 2-9. This figure presents transmissivity value contours for
the A Zone. Several of the individual data points are significantly
outside of the values of the contour lines on either side of the data
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point. This is readily apparent for monitor well MW-12. It should
also be noted that the transmissivity values will be dependent upon
the type of sediments into which the screened intervals for the moni-
tor wells were completed. Some A zone wells may not have been
completed In permeable materials, while others were. Contouring
values from different aquifer tests completed in differing materials
may not provide a good indication of changes in transmissivity
across the Base. In addition contour lines are developed well past
any plotted data points. How far can the data be extrapolated?
Staff recommends deleting the contour lines from the figure.

Response:

The data presented in Figure 2-9 will be recontoured.

d. Figure 2-10. The comments for Figure 2-9 apply to this figure also.

Response:

The data presented in Figure 2-10 will be recontoured.

e. Figure 2-11. The comments for Figure 2-9 apply to this figure also.

Response:

The data presented in Figure 2-11 will be recontoured.

f. Page 2-33, Table 2-4. The maximum detected value of TCE is
68,000 W in MW-128 in OU C. Is the mean concentration value
including all non-detects? If so, what value is assigned to the non-
detect concentration used in determining the mean.

Response:

The mean concentrations were calculated with a value of 0 (zero)
assigned to NDs. The detection limit, or a fraction of the detection
limit, was not used because, in several instances, the detection level
was higher than several of the detected values. A footnote has been
added to Table 2-4 to explain how the means were calculated.

g. Page 3-47, first paragraph. The last sentence says that the only
discharge of ground water is by pumping of irrigation and supply
wells. Ground water extraction is occurring on-Base as part of
remedial actions.

)
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Response:

The last sentence of the first complete paragraph has been revised
as follows, "At the present time, the only discharge of groundwater is
by pumping of irrigation and supply wells and by the pumping of
onbase extraction wells as part of the remedial actions."

h. Figure 2-23. This figure presents historical ground water flow
directions. Are these directions good for any point on the Base?
Wouldn't local influences produce potentially different flow direc-
tions, since this figure uses data from surrounding supply wells in
the Sacramento Area?

Response:

Figure 2-33 has been deleted. The flow vectors presented in the
figure are in the vicinity of OU D only. This was mentioned in the
original text.

i. Where are Figures 2-31 and 2-32?

Response:

These figures are C-sized figures that are located in pockets at the
back of the chapter. The text indicates the location of these figures.

j. Page 2-S9, paragraph 2. It is stated that the 1993 water levels for
the A-one were obtained from the PGOURI. The PGOURI was
completed well before 1993. I believe the data came from the GSAP.

Response:

The source of the 1993 water levels has been corrected to reference
the GSAP.

k. Figure 2-42. The horizontal flow values are different in the Figure
than those presented in Table 2-5. In addition, if a water balance is
applied to the values shown on the Figure for the A monitor zone,
then there should be a net yearly increase in the volume of water in
the A zone beneath the Base. With 600 acre-feet of recharge from
the vadose zone, 60 acre-feet removed by extraction, and 400 acre-
feet moving from the A zone to the B zone (horizontal flow is
assumed to enter and exit the Base boundaries at the same volume),

* there would be a net increase of 140 acre-feet per year. How is this
possible with declining water table? The same thing can be said
using the values presented In Table 2-5.
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Response:

The water budget section has been completely rewritten to address
the concerns stated in this comment. Please refer to the revised
water budget section in Chapter 4 of the revised RI/FS Report.

1. Page 2-80, paragraph 4. It is stated that different recharge mech-
anisms supply water for the various water purveyors. In reality, the
recharge from the foothills and the rivers combine to supply the
water to the aquifers from which the water purveyors obtain their
water.

Response:

Comment noted. Text will be revised to reflect this comment.

m. Page 2-81, Figure 2-43. Several of the Base wells that are shown to
be either active or inactive have actually been abandoned. BW-8,
and BW-13 are examples.

Response:

The figure has been revised to show wells that were abandoned
between December 1993 to August 1993.

n. Page 2-82, Figure 2-44. Many of the supply wells on-Base are shown
to have no available pumping information for them. There is pump-
ing information available for BW-18 (See appendices) and most of
the other wells should be shown as abandoned or inactive. There is
data available from the pumping of the Base supply wells. This
information, along with off-Base municipal supply wells, is compiled
by Radian for the Base.

Response:

The pumping rate of BW-18 has been added to Figure 2-44. The
wells that are abandoned or that will be abandoned in Phase III of
the well abandonment program have also been distinguished on this
figure.

o. Page 2-85, paragraph 4. The four supply wells listed as being aban-
doned are not so designated on Figures 2-43 and 2-44. BW-8 has
been abandoned.
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Response:

All wells decommissioned from January 1992 through January 1994
have been so noted in Table 2-6, and Figures 2-43 and 2-44.

p. Page 2-88, paragraph 2. In addition to the removal of contaminants
by ground water extraction and plume migration, the reason for the
reasons for the increasing numbers of detections and decreasing
concentrations can be attributed to the addition of wells to define
plumes. Many new wells have been placed to define the extent of
plumes and to determine ground water quality in previously
undefined regions. This has led to the addition of numerous wells
in relatively low ground water contamination areas.

Response:

Comment noted. The text has been revised in the following manner,
"For most contaminants, the frequency of detections has been
increasing with time, but their maximum and mean concentrations
have been decreasing. This may be the result of the following:

"* Because of regional, Base, and extraction well pumpage,
contaminant plumes have been migrating.

"* Contaminant mass has been removed by extraction wells
installed for remedial actions.

"* Several wells that have been sampled consistently at non-detect
levels have been dropped from the monitoring program.

"* New wells have been added to the program to further define the
plumes. This has led to the addition of numerous wells in
relatively low groundwater contamination areas.

Hence, compounds have been detected in more sampled wells, but
at lower concentrations."

q. Page 2-88, paragraph S. Although vinyl chloride has not been
detected in any of the monitor wells sampled in 1992, vinyl chloride
has been detected in the extraction wells in OU D and at the
influent to the GWTP in 1992 and 1993.

Response:

Text has been added to the section discussing natural attenuation at
McClellan AFB that states vinyl chloride was detected in the influent
to the groundwater treatment plant in 1992 and 1993.
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r. Page 2-89, Figure 2-45. The histogram for T-1,2-DCE year axis
should be corrected.

Response:

All the time axes in this figure will be revised.

s. Page 2-90, paragraph 2. Background has not been established for
metal concentrations in ground water. Thus, the last sentence is not
accurate.

Response:

We agree with the comment. The discussion of background metals
concentrations has been revised in the RI/FS.

t. Page 2-90, Table 2-8. The number of extraction wells should include
the three completed under the OU B EE/CA.

Response:

Extraction Wells EW-246, EW-63 and EW-247 in the A, B and C
Zones, respectively, have been added to figures presenting well
locations and have been included in the well count presented in
Table 2-8. No water quality or water level information from these
wells is currently available.

u. Page 2-91, paragraph 2 and Figure 2-50. The last sentence of the
paragraph should state that the blue line shows the extent if the
data from the listed wells were not available, not the green line. All
well data should be used to define plumes, with professional judge-
ment eliminating the use of certain data. The concentration of TCE
in MW-1068 should be 1.5 ug/l not 1500 lg/l.

Response:

The text and figures have been revised as suggested.

v. Page 2.91, fourth bullet. Who concluded that off-Base wells may
present a public health hazard? If this an ATSDR conclusion, then
it should be so stated.

Response:

The fourth bullet has been deleted from the text.
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w. Page 2-104, paragraph 1. The first two sentences of the paragraph
contradict each other. The first states that no water quality data is
available from municipal wells downgradient of BW-18 during 1990-
1992. The second sentence states that several municipal wells down-
gradient from BW-18 have been sampled from 1991-1993.

Response:

The first statement regarding no water quality information being
available downgradient of BW-18 has been deleted.

x. Page 2-105, paragraph 3. The last sentence states that the IWL may
be a source of contaminants due to leakage. In previous text it is
stated that it is a source.

Response:

Comment noted. The text has been revised.

y. Page 2-106, paragraph 2. The second sentence should delete the
reference to monitor zone D since no wells are screened in the D
Zone in OU A.

Response:

The text has been revised to incorporate the comment,

z. Page 2-106, paragraph 4. The plume is not bounded on the south-
east side as the new data from OU A, south plume, demonstrates.

Response:

The new Jacobs data was obtained in December 1993 and January
1994 from five wells located in the in the southeast section of the
OU A plume near Site 24. Four were A Zone wells and one was a
B Zone well. TCE was measured in two of the A Zone onbase
wells, MW-289 and MW-291, at 140 /g/l and 70 jg/l, respectively.
TCE was measured at the two offgas A Zone monitoring wells at
nondetectable levels. TCE was measured in the onbase B Zone at
nondetectable levels. On the basis of current information, this
section of the OU A plume is considered bound. These wells should
continue to be monitored to determine the extent of offbase
contamination.

aa. Page 2-123, paragraph 3. Staff disagrees that the extent of contami-
nation from the source is limited. The plume extending from OU
CI southward is significant horizontally.
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Response:

The text has been revised to incorporate the comment.

ab. Page 2-123, paragraph 4. What is the significance of PRL P-10? If
one looks at the definition of PRL P-10, it should be much larger
than that described in the OU C PA/SI. Looking at the history of
the site, what is the potential for significant ground water contami-
nation from this PRL?

Response:

References to PRL P-10, Magpie Creek, have been deleted because
Magpie Creek is unlikely to be a major source of contamination in
OU C. Site 22, a burn pit and landfill for priority pollutants, has
been discussed as a primary source of the northern extent of the OU
B/C plume.

ac. Page 2-123, paragraph 5. It is stated that the upper zone of TCE is
located near Study Area 15. The upper zone contamination is con-
centrated in OU Cl near the IWTP. Study Area 15 is significantly
downgradient of the main sources.

The plume in the B zone has not migrated northward from Study
Area 15, but has migrated south from OU C1.

Response:

The text has been revised.

ad. Figures 2-$3a. 2.54a, and 2-55a. There is a high concentration
ground water plume extending from OU CI in the A Zone and one
slightly south located in the C Zone. However, there is no such
plume located in the B zone. Additional wells will need to be
supplied in the B zone to define the extent of the plume.

Response:

The high contamination that appeared in C Zone of OU C in the
Draft RI/FS was because of high contamination in EW-144.
Extraction Well EW-144 was originally assigned in the data base to
the C Zone, but upon review of water quality and depth of screened
intervals, EW-144 has been reassigned to the B Zone. The screened
interval of EW-144 is within the B Zone (depths defined in the
Preliminary GW OU RI) and is similar in depth and water quality to
other B Zone wells. Nevertheless, C Zone well may still need to be
installed to estimate the lateral extent of the deeper contamination.
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ae. Page 2-124, paragraph 3. It is stated that TCE is significantly
higher in concentration than other VOCs in OU D. 1,I.DCE is the
VOC with the highest concentration in the ground water in the
extraction field in OU D.

Response:

According to the GSAP, up to and including data from January,
1993, TCE is the highest concentration sampled in groundwater
monitoring wells in OU D. The maximum concentration ever
detected of TCE was 26,000 4g/l, whereas the maximum total
1,2-DCE concentration was 7,020 tsg/l. The average TCE
concentration measured in all wells is 371.3 gg/l, whereas the
corresponding average total 1,2-DCE concentration is 67.21 jsg/l.
The average TCE concentration measured in the extraction wells is
550.%, whereas the corresponding average total-1,2-DCE
concentration is 240.39. Averages were calculated with ND equal to
zero.

af. Page 2-128, fourth bullet. An f,, was previously stated to be in the
range of 0.1 to 0.3 percent. A value of 0.3 percent was used in calcu-
lating mass in the aquifer. Are there any actual analyses performed
for organic carbon content? A 0.3 percent value appears to be a bit
high for the Central Valley.

Response:

Yes, total organic carbon was analyzed for during the Summer 1993
field effort for the OU D Remedial Investigation. Nine samples were
taken with a minimum value of .000930, a maximum value of
.006320, and an average value of .00274.

ag. Page 2-137, paragraph 5. It is stated that the A Zone contamination
appears to be higher than the B Zone contamination due to the
large unsampled vertical distance between the screened intervals
since most of the wells are screened in the bottom of the two zones.
The upper A Zone mass would similarly be unaccounted for.
Cannot the data from the two zones be interpolated and a concen-
tration estimated for the upper B zone be calculated? Additional
wells may be necessary in the upper B Zone in areas where there is
a high concentration in the A Zone but a low to non-detect concen-
tration in the lower B Zone.

Response:

The contamination in the top of the A Zone is not unaccounted for
in the same manner that the top of the B Zone is. Water levels
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have declined Basewide, leaving a shallow A Zone with approx-
imately 10-foot thicknesses in OU A and thicknesses of no more the
40 to 50 feet in OUs B, C, and D. Some A Zone monitoring wells
have gone dry, as water levels decline below screened intervals. Yes,
data from the bottom of the A Zone and bottom of the B Zone can
be interpolated to estimate the concentration of the top of the
B Zone. During the installation of new monitoring wells, vertical
hydropunching will be performed to determine a vertical contam-
inant profile and to optimize the placement of screened intervals.

ah. Page 2-138, paragraph 1. Will samples be collected as described in
the last sentence of this paragraph?

Response:

It has been recommended in the Draft Final RI/ES that techniques
for collecting groundwater samples for metals analyses be standard-
ized. It is beyond the scope of this RI/S to establish sampling
procedures. Procedures will be determined as part of post RI/ES
activities.

ai. Page 2-138, paragraph 6. These wells already sampled in 2nd and
3rd Quarter 1993. Check the GSAP sample results and schedule.

Response:

Comment noted. The 2Q93 and 3Q93 GSAP data from these wells
have been used to delineate the target volumes.

aj. Page 2-142, first sentence. MW-173 was already added to the moni-
toring program. Check GSAP sampling schedule.

Response:

Comment noted. The 2Q93 and 3Q93 GSAP data from MW-173
has been used to delineate the target volumes.

ak. Page 2-142, paragraph 3. The wells proposed for sampling have
been sampled during 3rd and 4th Quarter 1993. Extraction Wells
EW-233 and EW-234 may be screened below the contamination, but
they are screened in the A Zone. A well was screened in a perm-
eable unit just below the extraction well screened in the A Zone and
the results showed much lower concentrations. In addition, MW-
201, located just downgradient of the hot spot and screened in the B
Zone has not shown any detectable concentrations. Figure 2-54a
should not show the results of EW-233 and EW-234 since they are
not screened in the B Zone.
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Response:

Comment noted. The 2Q93 and 3Q93 GSAP data from MW-120,
MW-143 and MW-207 have been used to delineate the target
volumes. Extraction Well EW-233 and EW-234 have been assigned
to the A Zone because their screened intervals are located between
the A Zone water table and the bottom of the A Zone (as
delineated in the Preliminary GW OU RI). The observations
discussed in the comment will also be discussed in the text of the
Draft Final.

al. Page 2-143, paragraph 3. Sampling of the extraction wells in OU D
for vinyl chloride is already being performed. See Metcalf and Eddy
for the results. Vinyl chloride is consistently found in the influent
to the treatment plant.

Response:

Comment noted. The extraction wells were also sampled during the
OU D Summer RI sampling effort. This data will be presented in
the Draft Final of the RI/FS.

am. Page 2-143, paragraph 6. See comment C.2.p, above.

Response:

The text has been revised as described in the Response to Comment
C.2.p.

D. CHAPTER 3, RISK ASSESSMENT AND ARARs

1. Significant Comments

a. Page 3-2, first sentence. The Non-Degradation Policy, State Water
Resources Control Board Resolution 68-16, prohibits the degrada-
tion of the ground water body to the extent that affects the benefi-
cial use or potential beneficial use of the aquifer. In addition, the
high quality waters (background concentrations) will be maintained
unless It can be demonstrated to be in the best interests of the
people of the State of California.

Response:

a Comment noted. The reference to the Non-Degradation Policy has
been deleted from the chapter.
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b. Page 3-9, paragraph 4. It is stated that the risks associated with
OU A ground water are relatively low when compared to OUs B, C,
and D, and this suggests that a significant fraction of the VOC mass
in soil within OU A has not reached the ground water. This state-
ment assumes that the mass released initially to the vadose zone at
each OU is the same. This not the case. Different sources of con-
taminants and volumes/masses of contaminants are found in each
OU.

Response:

Comment noted. This statement is a reflection of the summary
statistics of risks in groundwater as presented in the box plots that
show median risks at OU A to be lower compared with the other
OUs. Also, as discussed in the conceptual model, the largest VOC
mass is likely to be present in OU A. We agree with the commen-
tors's statement that different sources of contaminants and volumes/
masses of contaminants are found in each OU; however, this inter-
pretation seems reasonable given the existing availability of data on
the relationship between vadose zone and groundwater data. Revi-
sion to Chapter 3 is not forseen to be required in response to this
comment.

c. Page 3-11, Figure 3-4. How can the risks associated with the ground
water in OU C be greater in the C and D zones when the concentra-
tions of contaminants is one-to-two orders of magnitude greater in
the A Zone?

Response:

The risk assessment standardizes contaminant concentrations in
terms of exposure and toxicity; higher concentrations of low toxicity
compounds could show lower risks than lower concentrations of
higher toxicity compounds. Also note that risks have been
aggregated into summary statistics for each OU. While concen-
trations in groundwater in certain areas of OU A may be greater
than than in OU C, the median risks across wells in OU C is greater
than the median risks in wells in OU A. Revision to Chapter 3 is
not forseen to be required in response to this comment.

d. Pages 3-9 (last sentence) and 3-12, first paragraph. 1The first sen-
tence sates that the risks associated with the ground water in the B
Zone is higher than that associated with the C and D zones, indicat-
ing that vertical migration of contaminants from the vadose zone
has more significantly impacted shallow aquifers rather than the
deeper aquifers. This statement goes without saying. The next sen-
tence talks about the median risks in OU C with the greater risks
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being associated with the C and D zones, suggesting that contami-
nants in soils are not a significant contributor of contaminants to
the ground water. The sentence goes on to state that the deeper
zone contamination is likely lateral migration from OUs B and D.
This idea should be eliminated from the report. One only has to
look at the available ground water concentration data and ground
water elevation data, and soils data from OU Cl to see that this
statement is far from the truth.

Response:

We agree that vertical migration of VOCs from OU C1 have
resulted in contaminant impacts to groundwater. However, a review
of the available vadose zone data, compared with the groundwater
contaminant data, in OU C (performed during the OU C
Preliminary Assessment) to see that sites in OU C are not likely to
represent significant sources of groundwater contamination under
OU C. Revision to Chapter 3 is not forseen to be required in
response to this comment.

e. Page 3-12, paragraph 2. It is stated that in OU B, that little vari-
ability in risk is seen with the various monitor zones, suggesting
that contamination is fairly consistent with increasing depth. Con-
centrations in the upper water zones is much greater than that in
the lower aquifers. The difference is that the lateral extent is less in
the upper aquifers. Close to sources the associated risk is much
greater in the upper aquifer than the lower aquifer. The statement
made in the report is much too general. The basis of comment
2.1.d, above, also applies to this paragraph.

Response:

See the response to Significant Comment D.l.c.

f. Page 3-12, paragraph 3. This paragraph states that risks less than
lIl0' are generally not of concern to regulatory agencies. Our
agency is concerned with risk levels down to the background risk
value.

Response:

The intent of this statement was to attempt to place increased
lifetime cancer risk estimates into perspective, not to make a
statement about appropriate risk levels for selection of remedial
actions. Revision to Chapter 3 is not forseen to be required in
response to this comment.
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g. Page 3-17, ARARs. Title 23, Division 3, Chapter 15 CCR is an
ARAR. The regulations contained in Chapter 15 requires cleanup to
background or an alternate value protective of beneficial uses.

Background is not defined as 0.5 W for all VOCs. It is site
specific if there are VOCs in the upgradient direction. In
McClellan's case, there should be no detectable concentrations of
VOCs using a reliable/reproducible analytical method. In most
cases, this can be met using EPA Method 601 and 602 with a 0.5
A0 detection level.

Response:

The sentence in the fourth paragraph defining '"background" has
been deleted. The text has been modified to include a discussion of
the cleanup requirements contained in Title 23, Division 3, Chapter
15. Also included is a discussion on how cleaning up to background
means that there should be no detectable concentrations of VOCs,
using a reliable analytical method such as EPA Method 601 and 602,
which have a detection level of 0.5 sg/l.

E. CHAFFER 4, FEASIBILITY STUDY APPROACH

1. Significant Comments

a. Page 4-1, paragraph 4. This paragraph states that ground water
contamination underlying the Base poses a threat to ground water
quality, as defined by State of California policies. The ground water
beneath the site is contaminated and the waters of the State have
been degraded. The remaining threat remains from contaminants
within the vadose zone.

Response:

The text has been changed to incorporate the comment.

F. CHAPTER 5, DATA COLLECTION AND MANAGEMENT

1. Significant Comments

a. Page S-1, last paragraph. It is stated that the extent of the ground
water contamination off-Base will be determined by hydropunch
sampling of the A Zone. Where in the schedule is time allotted for
hydropunch sampling? No proposed hydropunch sample locations
are provided, however, ground water monitor well installation loca-
tions are provided.
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Response:

The purpose of providing the potential locations of the monitoring
wells instead of Hydropunch locations and the monitoring wells is
that the monitoring wells will form the long-term monitoring network
for the remedy, whereas the Hydropunch samples will not be part of
the long-term remedy. The use of hydropunched samples to better
place the monitoring wells has been added to the implementation
schedules in Appendix S and the locations of any Hydropunch
samples will be included in the Phase I Sampling and Analysis Plan
(SAP) for the remedy.

2. Editorial Comments

a. Page 5-5, paragraph 2. The current compliance reports do not
include an interpretation of the capture zone of the well field.

Response:

The text has been changed to incorporate the comment.

G. CHAPTER 6, GROUND WATER CONTAINMENT OPTIONS

1. Significant Comments

a. The proposed containment volumes are the same as those provided
in Chapter 2. The comments regarding development of those con-
tainment (target) volumes apply to this chapter also.

Response:

The target volumes are being reevaluated on the basis of ground-
water sampling data collected from 1st quarter 1988 through 3rd
quarter 1993. Refer to the response to comments from Chapter 2,
significant Comments d and g. The revised target volumes will be
presented in Chapter 4 of the revised RI/FS Report.

b. Page 6-55, second paragraph. It is stated that several areas of low
concentration will reach cleanup much quicker than those in the
higher concentration areas. Was this taken into account during
development of cost estimation?

Response:

The cost estimates were not adjusted to include zone areas cleaning
up faster than others. The cleanup of low concentration areas
sooner does not affect the capital cost estimate. It would affect the
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long-term operations and monitoring costs of the remedy in terms of
annual cost, but the present worth calculations are not significantly
affected by a reduction in annual cost 20 years from now.

2. Editorial Comments

a. Page 6-18, Table 6-1. The text prior to the table states that extrac-
tion rates of 10, IS, and 20 gpm for the A, B, and C zone extraction
wells were used. If these values are used, even taking into consider-
ation the special A Zone cases, the total extraction rates in the
tables cannot be generated. Given the variability of transmissivities
previously stated in the report, one cannot use equal flow rates from
wells across the Base that are screened in the same zone.

Response:

Table 6-1 will be revised to reflect the new extraction estimates on
the basis of revised target volumes.

The objective of the groundwater modeling analysis is to determine
the approximate total groundwater extraction rate that will be
required to contain a given volume of contaminated groundwater for
the purposes of developing cost estimates for treatment and end use.
The numerical model is based on a very limited number of aquifer
transmissivity estimates (32 points in 3 zones across the Base) and
therefore contains significant uncertainty regarding the actual
distribution of transmissivity across the Base. The number of extrac-
tion wells required to contain a given target volume will be a func-
tion of this uncertain transmissivity distribution, but the total extrac-
tion flow rate will depend more on the water budget components at
the site (distribution and rate of recharge, etc.). For the purposes of
estimating a total extraction rate, we felt it was more appropriate to
assume a conservative well yield estimate for each monitoring zone
rather than attempting to calculate a well yield on the basis of
assumed transmissivities that are not available at most planned
extraction well locations. During remedial design, additional aquifer
test information will be collected, and the numerical model will be
modified to incorporate these additional estimates of transmissivity
and vertical leakance.

b. Page 6-S2, Figure 6-28. EW.233 and EW-234 are depicted to be
screened in the C Zone when they are actually screened in the A
zone. EW-144 has one section of screen in the A Zone.
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Response:

The monitoring zones where each of the existing extraction wells at
the Base are screened have been adjusted in the numerical model to
reflect revised construction information. This revised information is
presented in the revised Chapter 4 and Appendix J.

H. CHAPTER 7, GROUND WATER TREATMENT OPTIONS

1. Significant Comments

a. General Comment. Was consideration made for having modular
treatment systems that can be reduced/increased as extraction and
concentration rates change with time?

Response:

The groundwater treatment options were evaluated and screened on
several criteria, including robustness. In the consideration of the
robustness of a treatment option the ability to "turn up or turn
down" was an important factor. The ability to turn up reflects the
treatment option's ability to treat a higher range of flows than
planned, and conversely the ability to turn down reflects the treat-
ment option's ability to be effective at lower than planned flows or
concentrations. The availability of modular systems for any treat-
ment option affects their ability to turn up or turn down, but it is not
the only factor. It could be stated that in general, a treatment
option that can be implemented in modules will be easier to turn up
or turn down, and the screening performed in the feasibility study
accommodated this factor.

Furthermore, the selection of modular construction or single units is
a design detail that will be addressed at the time the treatment
facilities are being designed. Given the phased implementation
approach, the designers will have a better idea of the influent
concentrations and flows after the extraction and monitoring net-
works are substantially complete than is available for the FS.

b. General Comment. It is proposed to treat the extracted ground
water from the off-Base extraction wells with wellhead treatment.
Where will the discharge from those treatment units go?

Response:

The wellhead treatment is a short-term (approximately 3 years)
solution that is necessary to begin capture of the offbase contamina-
tion without waiting for the complete water end use to be in place.
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Once the water end use is in place, the water from any offbase
extraction wells would be piped on to the Base, treated in one of the
two treatment plants, and piped to the end use. The short-term well
head treatment and end use of the water is not anticipated to be an
obstacle to the implementation of the interim remedy, given the
small flows and the temporary nature of the arrangement. The
question of whether the FS should evaluate the end use of the
temporary well head treated water could be posed and the reason it
does not is that the end use will be specific to each well, given the
logistics and constraints. The end use will be discussed with the
Agencies as part of the Groundwater Work Plan.

C. Page 7-13, Table 7-3. How were the influent concentrations
determined?

Response:

A complete discussion of how the influent concentrations were
estimated is included in Appendix M.

2. Editorial Comments

a. Page 7-11, paragraph 1. The first sentence states that $470,000
dollars could be saved in future labor costs per year assuming a
15% decrease in future operations. That would place labor at
$3,100,000/year. This is not currently the case.

Response:

The $470,000 is the new O&M labor cost, not the savings. The text
has been clarified.

1. CHAPTER 8, INNOVATIVE TECHNOLOGIES

1. Editorial Comments

a. Figure 8-2. It should be noted that the potential innovate technol-
ogy application sites are only preliminary and that additional sites
may be identified under remedial investigations of the vadose zone
in the various OUs.

Response:

The text has been changed to incorporate the comment.

RDD10t135F3.WP5 RC-28



b. Figure 8-4. There should be an arrow from the block to the far
right to the smaller block above it labeled "New Potentially
Applicable Technology".

Response:

The figure has been corrected.

c. Page 8-12, Table 8-2. The technology limitations should also include
byproduct cleanup in the aquifer. A stated disadvantage is the pro-
duction of water quality problems such as reduced iron and
manganese, fermentation products, and sulfide.

Response:

The disadvantage of potentially requiring the cleanup of by-products
has been added.

J. CHAPTER 9, WATER END-USE OPTIONS

1. Significant Comments

a. General Comment. Staff does not recommend placing such an
emphasis on the end-use of supplying the water purveyors with the
extracted and treated ground water until two major hurdles can be
overcome. Those two hurdles being DHS allowance of putting the
water into the public water supply and public acceptance of using
that water for domestic purposes. If it is possible to sell the water
to the water purveyors, then it should be possible to place a good
portion of the water in the McClellan distribution system. This
water could replace that lost when BW-18 is abandonded.

Response:

Agree. Technically it is feasible to supply treated groundwater as a
drinking water source to the water utilities. In the discussions with
McClellan AFB, CH2M HILL, and the neighboring water utilities on
August 10, 1993, the water utilities stated their desire for the treated
groundwater and they felt they could sell the idea to their users.
Currently McClellan AFB has decided to pursue the issue of using
treated groundwater to replace a portion of the drinking water
supply it currently receives from BW-18 while also testing reinjection
as the preferred option.

a b. Page 9-7, first bullet. The reason for off-site ground water injection
rejection is that it would be hard for McClellan to manage and
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conveyance costs would be too high. Distribution costs for supply-

ing the water to water purveyors should be similar.

Response:

The distribution costs were assumed to be high for offsite ground-
water reinjection because the participants at the August 10, 1993,
workshop felt there were no areas adjacent to McClellan AFB where
groundwater reinjection could be done cost-effectively. The distribu-
tion costs are comparatively low for supplying water to the water
utilities (Arcade Water District and Rio Linda Water District) that
are adjacent to McClellan AFB.

c. Page 9-7, second bullet. The concept of having to maintain an
established riparian habitat once ground water extraction and
discharge to Magpie Creek had been terminated should be discussed
with the various wildlife agencies. McClellan has already estab-
lished the practice of providing water from its ground water treat-
ment system for establishment of a wildlife habitat.

Response:

McClellan AFB currently discharges approximateiy 200 gallons per
minute (gpm) into Magpie Creek from the existing groundwater
treatment plant. Apparently, McClellan AFB has been notified by
wildlife agencies that since additional wildlife habitat has been
created with this water, the agencies expect McClellan to maintain
the flow of water for wildlife even after cleanup has been
completed. Therefore McClellan AFB does not want to commit to
additional long-term discharge to Magpie Creek.

d. Page 9-7, third bullet Recharge basins are not feasible due to a
hard pan layer, but recharge from rainfall at 2.5 inches per year is
used in the water balance? Was the hardpan layer considered in
determining the recharge rate.

Response:

Recharge basins are usually placed in areas where the soils and
geology can support a long-term recharge rate of 1 to 3 feet per
day. This required recharge rate is far higher then the precipitation
recharge rate of 2.5 inches per year as reported in Section 2.5.5 of
the Draft RIFFS. The precipitation recharge rate of 2.5 inches per
year is based on the calibrated groundwater model and professional
experience working on similar projects in the Sacramento area and
has been revised in Section 2.5.5.
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e. Page 9-7, fourth bullet. Dropping discharge to the POTW as an
option should have discussed the potential cost for that option.

Response:

Discharge to the publicly owned treatment works (POTW) was
dropped as a result of the August 10, 1993, workshop because the
existing sewer lines near McClellan AFB are at capacity and
discharge to a POTW was not considered to be a beneficial use of
the treated groundwater. Therefore no costs were developed for this
option.

f. Page 9-7, fifth bullet. Discharge to local golf courses could have
been considered in conjunction with injection and discharge to sur-
face waters.

Response:

Seasonal use of treated groundwater at golf courses was dropped as
a result of the August 10, 1993, workshop because turfgrass has a
seasonal water demand and the conveyance costs would be high
compared to the use of water. Typically a golf course with 100 to
125 acres of turf would use approximately 350 to 450 acre-feet of
irrigation water per year. If a golf course was adjacent to or on
McClellan AFB it would have been a good reuse option.

g. Page 9-8, Section 9.3.1. Is there a demand for treated water on the
east side of the Base? Consideration should be made for supplying
the on-Base users with water from the eastside treatment facility.

Response:

There may be a demand on the east side of McClellan AFB for
reclaimed water; however, McClellan AFB personnel stated that the
existing greywater piping to the east side was unreliable, had low
capacity, and was in need of repair.

h. Page 9.9, Section 9.3.4. The geology of the area which will contain
the injection wells should be checked to determine the appropriate
depths at which injection should occur.

Response:

The corrected depth of the reinjection wells, taking into account the
hydrogeology of the area, is approximately 600 feet. Each well is
assumed to have a recharge capacity of 750 gpm and each recharge
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well will have a backup standby well. This correction has been made
in the text and tables.

2. Editorial Comments

a. Pages 9.10 and 9-11, and Table 9-4. The text states that capitol
costs for end-use systems 1 and 2 range from $112,000 to $689,000
for system 1 and $1.6 million to $2.5 million for system 2. The
ranges should be for low flow from both the east and west plants for
the low end, and the high flows for both plants for the high-end
cost. The same can be said for Table 9-5 and the cost ranges
presented in the text on Page 9-12.

Response:

Editorial comment accepted and changes have been made in the
text.

K. CHAPTER 11, IMPLEMENTATION PLANS AND DETAILED

EVALUATION

1. Significant Comments

a. General Comment on Scheduling. Staff believes that under any of
the target volumes, capture and extraction of the ground water con-
tamination plume to the west of the Base should be a low priority.
Capturing the more significant concentrations off-Base and arrest-
ing the flux of additional contaminants from the Base are higher on
the priority scale.

Response:

The establishment of priorities has been refined to address the
concern. The Air Force is in agreement that the areas to the west
should be of a lower priority.

b. General Comment. Staff recommends phasing of ground water
monitor wells and hydropunch up front to better define the target
volumes. The current schedule calls for placing the proposed
extraction wells and monitor wells to remediate the off-Base target
volumes as the first phase. After refining the target volumes, con-
struction of extraction wells should also be phased so that necessary
extraction rates and zones of capture can be further delineated.
Additional extraction wells will be placed using the gathered infor-
mation.
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Response:

The schedules have been adjusted to include Hydropunch sampling;
however, the sequence does not have to be refinement of the target
volumes prior to installation of the extraction wells. In many
situations at McClellan AFB, the extraction wells can be installed in
areas of definite contamination and used to perform long-term (at
least 72-hour) aquifer tests to improve the information on
transmissivity and storage, as well as measure the potential capture
zones. The Air Force would prefer to attack the uncertainties
related to the extraction wells performance (T, S, leakance, and zone
of capture) in parallel with the refinement of the target volumes by
Hydropunch or monitoring wells. For the purposes of the FS it is
adequate to simply show the installation of the monitoring and
extraction wells as part of the first phase of work, given that a
detailed schedule will be developed in the Groundwater OU Work
Plan and Phase I SAP.

C. General Comment. Given funding limitations plumes, should be
defined and prioritized. Some plumes may be required to be cap-
tured and remediated to background concentrations and some only
to the 10* risk concentration.

Response:

The Air Force agrees with the comment that the plumes cannot be
addressed all at once due to funding limitations, and the revised
discussion of priorities reflects this concept. However a single goal
for the interim remedy of 10.6 risk is preferred to attempting to
establish separator goals for each target volume. If the information
collected during the implementation of the interim remedy indicates
the goals should be changed, then an Explanation of Significant
Difference can be prepared or the goal can be included in the
Basewide ROD.

d. Page 11-21, paragraph 2. It is stated that treated water would
achieve discharge requirements under the Clean Water Act and
California's Inland Surface Waters Plan (ISWP). No information
was supplied for how the treated water would achieve the metals
limitations specified in the ISWP. Treatment of volatiles will easily
achieve compliance with the alternatives. Is there any estimate on
the concentrations of metals in the treated ground water?

Response:

The estimated influent for metals has been added to Appendix M.
The treatment of the metals is inherent in each alternative as a
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contingency measure if the metals need to be removed to meet the
discharge requirements of the selected end use.

e. Page 11-36, Recommended Target Volume. Selection of the MCL
target volume does not meet ARARs. The minimum target volume
that can be used is the 101 risk target volume. That protects the
ground water as a water supply. The decision to not remediate to
background concentrations cannot be made at this time until the
target volumes are better delineated. It is believed that the current
volumes are an over-estimate of the volumes requiring kemediation

under the three target volumes, with the background volume being
the one subject to the greatest over-estimation.

In addition, staff believes that target volumes should be made on a
plume-by-plume basis. It may not take much to capture and
cleanup one plume to background, but may necessitate a very large
increase in cost to capture and treat a plume to background concen-
trations instead of the risk based target volume.

Response:

The preferred alternative now includes the 106 target volume rather
than the MCL target volume.

2. Editorial Comments

a. Figure 11-2. Under the statistics listing the treatment system has a
capacity of 800 gpm, but there is an allowance of discharge to
Magpie Creek of 1000 gpm for the west treatment. A similar dis-
crepancy is found in the east treatment facility.

It is stated that remedial objectives are achieved by the year 2110.
What are the objectives?

Response:

The allowance of discharge to Magpie Creek is independent of the
treatment flow. It is important that the discharge to Magpie Creek
be greater than the treatment flow. The reference to meeting the
remedial action objective has been removed because of the phased
approach to the remedy.

b. Figure 11-3. An allowance for emergency discharge to Magpie Creek
is listed as 1000 gpm and the treatment capacity is 1700 gpm. What
will be done with the remaining treated ground water in the event
that the water purveyors or the injection system cannot accept the
water.
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Response:

The comment refers to an important operational consideration. To
respond to the comment from today's information is inappropriate
because the emergency discharge requirements are a function of the
total flow to the treatment system. The total flow is, of course, an
estimate, and the estimate will improve as the system is installed.
The phasing of the remedy will allow the designers to accommodate
the emergency discharge requirements when the appropriate infor-
mation is available. Today there are a number of options available,
including discharge greater than 1,000 gpm to Magpie Creek,
standby reinjection wells, or turning down the extraction systems to a
minimal flow, or any combination of these.

c. Table 11-1, third line. Does this line refer to abandonment of pro-

duction wells?

Response:

The cost referred to the development of contingency measures for
the offbase production wells, and the planning of the BW-18
abandonment and replacement. Well abandonment is an ongoing
effort and its cost is not included in the remedy.

d. Page 11-30, paragraph 3. If there is a concern for dewatering of the
A Zone, then extraction wells can be made to be deepened or they
can be constructed with a larger screen interval as long as they do
not remain unused for extended periods of time or concentrations in
ground water are similar with depth.

Response:

The comment will be used in the design of the extraction wells.

e. Page 11-30, paragraph 5. Conversion of ground water extraction
wells to soil vapor extraction wells if the wells run dry would only be
appropriate in areas with high concentrations of VOCs in ground
water or near sources so that a mass in the vadose zone that
required remediating would be there.

Response:

The Air Force agrees that not every extraction well need be
* converted to an SVE well if it becomes dry. The comment will be

used during the preparation of the remedial design. The text of the
, FS has been revised to remove any ambiguity on the use of dry

extraction wells.
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f. Page 11-33, paragraph 3. Why is there a question mark near the
end of the third sentence? What is a "stipper"?

Response:

Typographical error.

L. Appendix A, GROUND WATER TREATMENT PLANT EVALUATION

1. Editorial Comments

a. Page 8, last paragraph. Actual effluent limitations for VOCs are the
detection limits for the EPA 500 series which can be less than 0.1

Response:

The text has been revised to incorporate the comment.

b. Page 11, paragraph 1. The GAC is also necessary to remove SVOCs
and some portion of the metals found in the influent. There is no
activated sludge process to remove ketones. No specific ketone
removal equipment has been required since influent concentrations
of ketones dropped below the effluent limitations for the ketones.
Prior treatment was by a fixed-film process on a device similar to
an RBC, but with plates placed horizontally instead of vertically.

Response:

The text has been revised to incorporate the comment.

c. Page 23, first paragraph. It is stated that a potential drawback of
the direct treatment by using liquid phase GAC would be an
increase in the emission rate of vinyl chloride. Is the release due to
passive emission as the water passes through the treatment train?
Under this scenario there is not an active mechanism to strip the
vinyl chloride out of the water column.

Response:

The concern is the air emissions at the point of discharge of the
treated water. The vinyl chloride would not be removed by the
GAC prior to discharge.
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!1. VOLUME H

A. APPENDIX C, RISK EVALUATION OF REMEDIAL ACTION
ALTERNATIVES

1. Significant Comments

a. Page C-2, paragraph 3. Carbon polishing may be required for alter-
natives other than discharge to the water purveyors in order to
reliably meet effluent limitations for injection or discharge to
Magpie Creek.

Response:

Comment noted. Carbon polishing for injection or surface-water dis-
charge would not affect the findings from the risk evaluation of
remedial action alternatives. No changes in Appendix C are fore-
seen to respond to this comment.

b. Page C-3, paragraph 1. Comment H.A.I.a applies to this paragraph
also. In addition, it may be required to get below the detection
limits using the EPA 500 Series methods for discharge to surface
waters.

Response:

Comment noted. See the Response to Comment II.A.I.a. No
changes in Appendix C are foreseen to respond to this comment.

B. APPENDIX D, ARARs ANALYSIS

1. Significant Comments

a. Page D-19, paragraph S. The Inand Surface Waters Plan should be
included as ARARs for the discharge of treated ground water to
surface waters. This Plan contains receiving water limitations for
specific organics and inorganic pollutants.

Response:

The Inland Surface Waters Plan receiving water limitations are
included later in the appendix in the "Applicable or Relevant and
Appropriate Requirements (ARARs) and To-Be-Considered Criteria
(TBCs) Regulating Groundwater Discharge" section.

b. Page D-29, paragraph 5. The limitations for VOCs in the current
permit for the GWTP are the detection limits for the EPA 500
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Methods. For most of the VOCs he limit is well below O.S pgOl.
There are also limitations for inorganics found in the permit and
these could also be applied to a discharge to surface waters.

Response:

This paragraph has been changed to reflect that the National
Pollutant Discharge Elimination System (NPDES) permit is an
ARAR for the discharge of treated groundwater and that the permit
limitations found in the current permit will likely be applied to any
additional groundwater treatment plants.

c. Page D-29, paragraph 6. The point of compliance for ground water
cleanup will be any point in the aquifer. In determining if a release
from a waste management unit has occurred, the point of com-
pliance is that as stated in the paragraph. The stated point of com-
pliance is not applicable to surface waters. Points of compliance
will be established by the Regional Board. Limitations will be
placed on the effluent and the receiving water.

Response:

The concept of "point of compliance" has been discussed in more
detail and the fact that it pertains to groundwater only is included.
This paragraph has been moved to the "ARARs and TBCs Affecting
Groundwater Remedial Goals" section because the point of com-
pliance ensures compliance with groundwater remedial goal ARARs.

d. Page D-37, paragraph 4. The surface water of "sufficient size" is the
Sacramento River, not the American River. The first water body of
concern for the potential discharge will be Magpie Creek and
effluent and receiving water limitations will be established to protect
the creek.

In addition, if any work is done within the streambed, or even below
the streambed, a 404 permit from the U.S. Army Corps of
Engineers, 401 Water Quality Certification from our office, and a
1603 Streambed Alteration Agreement from the Department of Fish
and Game could all be required.

Response:

This sentence has been changed to read "...the surface water of suffi-
cient size to be considered a navigable water is the Sacramento
River." A sentence has been added to state that Magpie Creek is
the first water body of concern when considering water quality
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protection. This discussion has been moved and incorporated into
the "ARARs and TBCs Regulating Groundwater Discharge" section.

A discussion on the permits and agreements needed to conduct work
within or below a streambed has been added.

e. Page D-54, paragraph 1. 23 CCR, Division 3, Chapter 15 applies to
the cleanup of the contaminated aquifer. This establishes that back-
ground concentrations need to be considered initially when deter-
mining cleanup levels. Alternative cleanup levels will be established
based on technical feasibility and cost, but will be protective of the
beneficial uses and potential beneficial uses of the aquifer.

Response:

A paragraph has been added to discuss the groundwater protection
standards and cleanup criteria provided in 23 CCR, Division 3,
Chapter 15.

L. Page D-54, paragraph 3. Chapter IS requires a corrective action for

the release of wastes, not just hazardous wastes.

Response:

The word "hazardous" has been deleted from the sentence. It now
reads, "In addition to the federal requirements, 23 CCR 2550.10
requires the discharger to implement a corrective action program to
remediate releases of wastes."

2. Editorial Comments

a. Table D-2. The column labeled "TBC Value for Compounds
Without MCLs" should be labeled "IBC Values". There may be
cases where a TBC value is lower than an MCL and would apply.
An example would be an agricultural limit for zinc of 2000 #g/1 and
an MCL of 5000 W. IRIS, CAL EPA Cancer Potency Factors, and
PROP 65 values should be included in the TRB column.

Response:

The California EPA Cancer Potency Factors, the IRIS Reference
Doses, and the Proposition 65 criteria and have been added to
Table D-2.

b. Table D)-6, Page 4. For the second action alternative under the
citation section, 23 CCM, Division 3, Chapter 15 is listed. The
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requirements found in those regulations do not apply to proposed
surface water discharge listed for this action.

Response:

This citation has been deleted.

c. Table D-6, Page S. For both actions listed on this page, California
Water Code, Division 7, Section 1300 et seq and the Basin Plan for
the Central Valley Region are also ARARs for the actions. Injection
of wastes into the subsurface will require the submittal of a report
of waste discharge and the development of limitations for the quality
of water for the injection.

Water will be required to meet non-detection levels for VOCs for
injection into a clean aquifer and meet background concentrations
for inorganic species of pollutants.

Response:

The California Water Code citation and the Basin Plan for the
Central Valley Region have been added to the table.

d. Page D-47, table D-7, item 8. Chapter 15 does not apply to the
discharge to surface waters.

*I Response:

This citation has been deleted.

e. Page D-48, table D-7, item 11. See Comment ll.B.2.c, above.

Response:

The California Water Code citation and the Basin Plan for the
Central Valley Region have been added to the citations listed on the
table.

C. APPENDIX E, PROPOSED GROUND WATER MONITORING PROGRAM

1. Significant Comments

a. Page E-1, paragraph. It is stated that the monitor program is
highly variable. It should be noted that the program has been mod-
Ufed several times over the last ten years. Ground water flow direc-
tion, plume boundaries, history of analyses from each well were
taken into account in developing the current monitor scheme. The
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schedule in the GSAP should be checked and it will be seen that
most of the wells that should be sampled, have been sampled
recently, or will be in the near future.

Response:

We acknowledge that groundwater flow directions, plume
boundaries, and historic analyses were considered in the
development of the Groundwater Sampling and Analysis Program
(GSAP) program. This information will be added to the text.

b. Page E-l, paragraph 2. It is stated that almost half the A Zone
monitor wells have not been sampled since January 1992, and nearly
2S percent of the wells have not been sampled since 1986. What
portion of those wells are dry and can no longer be sampled? In
addition, many of the wells not sampled recently were eliminated
due to redundancy, trends, ground water flow direction, and
professional judgement. There should be few wells that need to be
sampled that have not been within the past two years.

Response:

We acknowledge that many of the A-Zone wells that have not been
sampled recently may have gone dry. However, these wells still
represent data gaps unless regional water levels begin to rise. We
will state in the text that many of the wells were omitted from the
sampling network because of redundancy, trends, and groundwater
flow directions.

c. Page E-i, paragraph 2. It is stated that Figures E-2 and E-3 suggest
that fewer B and C Zone monitor wells have been dropped from the
monitor program. That is likely due to the fact that none of those
wells have gone dry and many were recently added during plume
definition and PGOURI development. They were likely added in
spots that necessitated continued monitoring.

Response:

Comment noted.

d. Page E-6, paragraph 3. The last sentence states that a significant
potion of the currently defined target volumes can be eliminated
with additional ground water monitor points at strategic locations.
Good point. It justifies not accepting the costs for containment and
treatment of the background target volume at this time. As ground
water plumes are better defined the incremental cost increases
associated with the various target volumes will be reduced. The
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MCL target volume will be the least effected by the refinement and
the background target volumes the most.

Response:

We agree with this statement.

e. Page E-7, paragraph 2. This paragraph eludes to the fact that as
additional ground water quality information is gathered, the target
volume definitions may change and that the associated hydraulic
monitoring system would need to be adjusted. When and how will
these determinations be made. Placement of hydropunch and moni-
tor wells should be the initial phase prior to placement of extraction
and hydraulic monitor wells, and prior to acceptance of which target
volume should be remedlated.

Response:

These issues will be addressed in the work plan and the sampling
and analysis plan developed for each phase of the remedy.

f. Figures for proposed water quality monitor well, hydraulic control
monitor well, and extraction wells. These figures are based on
linear interpolation of the existing ground water quality data and
ground water flow data. Staff believes that the target volumes in all
but the downgradient direction are overly conservative, especially for
the background and risk target volumes. Staff recommends hydroe
punch, as feasible in the A Zone, and deeper if possible to help
define the plume. Ground water monitor locations would then be
established. Afterwards, ground water extraction wells and hydrau-
lic control monitor wells can be located. Staff will not comment on
the current placement of the wells since a locations will likely be
altered.

Response:

The target volumes in the revised report have been refined with
respect to the concerns noted. We agree that the monitoring well
locations will change as the remedy proceeds.

D. APPENDIX J, GROUND WATER MODEL DEVELOPMENT

I. Significant Comments

a. Page J-17, paragraph 1. Table J-1 is missing so the various extrac.
tion rates for hot spots versus low concentration cannot be reviewed. )
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What does it mean that these wells will be included in alternatives
requiring hotspot injection? Won't the proposed wells be needed for
plume control, extraction and treatment?

The report uses a flow rate of 20 gpm, stating that this has been
estimated for the C Zone extraction wells based on existing extrac-
tion wells on-Base. The C Zone extraction well completcd as part of
the OU B EEICA produces a much greater flow than that. The B
Zone may also produce more than 15 gpm.

Response:

This table was omitted in error from the Regional Water Quality
Control Board (RWQCB) copy. Table J-1 will be included in the
Draft Final Copy of the RI/FS Report.

The information regarding reinjection wells presented in Appendix J
was incomplete. The statement provided regarding hot spot reinjec-
tion was meant to refer only to the reinjection well locations in the
hot spots, not all of the extraction wells located in the hot spots.
The hot spot extraction wells were included in all of the groundwater
containment simulations. The text has been revised accordingly.

The objective of the groundwater modeling analysis is to determine
the approximate total groundwater extraction rate that will be
required to contain a given volume of contaminated groundwater for
the purposes of developing cost estimates for treatment and end use.
The numerical model is based on a very limited number of aquifer
transmissivity estimates (32 points in 3 zones across the Base) and
therefore contains significant uncertainty regarding the actual
distribution of transmissivity across the Base. The number of extrac-
tion wells required to contain a given target volume will be a func-
tion of this uncertain transmissivity distribution, but the total extrac-
tion flow rate will depend more on the water budget components at
the site (distribution and rate of recharge, etc.). For the purposes of
estimating a total extraction rate, we felt it was more appropriate to
assume a conservative well yield estimate for each monitoring zone
rather than attempting to calculate a well yield on the basis of
assumed transmissivities that are not available at most planned
extraction well locations. During remedial design, additional aquifer
test information will be collected, and the numerical model will be
modified to incorporate these additional estimates of transmissivity
and vertical leakance.

a
b. Page J-34, Table J-2. If the given flow rates of 10, 15, and 20 gpm

are used for the A Zone, B Zone, and C Zone extraction rates for
each extraction well, the numbers presented in the table are not
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produced. Flow rates vary from 5.4 to 7 gpm for the A Zone, 7.2 to

15.5 gpm for the B Zone, and 17.5 to 20.7 gpm for the C Zone.

Response:

Table J-2 will be revised to reflect the new extraction estimates on
the basis of revised target volumes.

E. APPENDIX K, VOC MASS ESTIMATES

1. Significant Comments

a. Page K-5, last paragraph. Staff agrees that linear interpolation
overestimates the extent of contamination in areas where few wells
exist. Staff also believes that this is true in the upgradient and side
gradient directions from the plume source. The mass will be over-
estimated by using the linear interpolations and will thus over-
estimate the cost to capture, treat, and dispose of the ground water
containing the mass.

Response:

We agree with the comment. Linear interpolation was not used to
delineate the extent of contamination for the mass estimates pre-
sented in the Draft Final RI/FS.

b. Page K-9, third sentence. This sentence states that in low concen-
tration areas where linear extrapolation results in a large estimated
extent of contamination, extent was reduced by examining the prob-
able source areas and the historical and current ground water flow
directions. The linear interpolation with and without the reduction
should be presented to show where and why the reductions were
made. Staff believes that additional reductions could have been
made. An example is the C zone plume extending south from OU
C. With little data in C Zone north of the IWTP, and little contam-
ination in the upper zones there, it does not seem reasonable to
extend the plume so far to the north.

Response:

We agree with the comment. Linear interpolation was not used to
delineate the extent of contamination for the mass estimates pre-
sented in the Draft Final RI/ES.

c. Page K-9, first paragraph. It is stated that generally at high concen-
trations the results of linear and logarithmic interpolations were
similar, but not sb at lower concentrations, confirming that linear
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interpolation is accurate in high concentration areas and conserva-
tive in low concentration areas. The comparison in the upgradient
and side gradient directions was not comparable in the high concen-
tration areas unless there were sufficient wells in the upgradient and
side gradient direction to provide control. This is supported by the
second to last sentence in this paragraph.

Response:

We agree with the comment. Linear interpolation was not used to
delineate the extent of contamination for the mass estimates pre-
sented in the Draft Final RI/FS.

d. Page K-19, paragraph 3. It states that the thickness of the zones
varies Basewide and significantly affects the volume of the contami-
nated aquifer and the estimation of VOC mass. How was the varia-
tion accounted for in developing the mass estimates?

Response:

The contours of the bottom of the A, B and C Zones were pre-
sented in the Preliminary GW OU RI (Radian, 1992). We digitized
them and used them to interpolate surfaces of zone bottoms. We
used the January 1993 water levels to determine the top of the A-
Zone surface. The difference in surfaces were used to calculate the
zone thickness.

2. Editorial Comments

a. Page K-12, Table K-2. The table lists a mass of PCE of 5,310.19 kg
in the B Zone. What area on the Base does a majority of this mass
reside. From scanning Table K-7 it appears that most of this mass
should be attributed to the A zone.

Response:

The mass estimates have been revised and will be presented in the
Draft Final RI/FS. In the revised mass estimates, the majority of the
tetrachloroethene (PCE) mass resides in the A Zone.

b. Table K-7. Data for the water quality is samples from the OU D
extraction wells should be available for 1992 and 1993. Metcalf and
Eddy collects samples from the extraction wells.

What are OU B2, OU B3, OU BC, OU Al, OU AB, OU A2, and OU
C2?
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MWs-194, 195, and 196 are in OU G not OU E.

Too many wells are placed in OU BI. Most of those wells so
designated are actually in OU B.

Response:

The OU D extraction wells were not used in the mass estimates
because their screened intervals are 120 feet long and extend from
the vadose zone through the A Zone to the middle of the B Zone.
The water quality is not representative of either the A Zone or the
B Zone. Samples from surrounding monitoring wells in the A and B
Zones were contoured and contamination in this area was included
in the mass estimates. The wells have been reassigned to operable
units.

F. APPENDIX 12, IN SITU ANAEROBIC BIOTREATMENT
IMPLEMENTATION PLAN

1. Significant Comments

a. Page L2-7, last bullet. This bullet states that water quality
problems such as reduced iron and manganese, methane, fermenta-
tion products, and sulfide can result from anaerobic conditions.
How will these problems be dealt with? This may not be a topic for
this report, but this will be an issue if this process is to be used at
the Base.

Response:

The comment will be used in the development of any testing plans
for this technology if the Air Force chooses to pursue its
development.

b. Page L2-13, last bullet. It is stated that the extracted ground water
is treated to MCLs at a single treatment system at the target loca-
tion and the treated ground water is amended and injected. How
does the treatment affect the study since VOC mass will be removed
by processes other than the anaerobic decomposition?

Response:

Th- measurement of concentrations will be established so that the
re oval caused by aboveground treatment will not be mistaken for
in situ destruction of the VOCs.

R
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G. APPENDIX 13, IN SITU COMETABOLIC BIOTREATMENT

IMPLEMENTATION PLANT

1. Significant Comments

a. Page L3-6, fourth bullet. This states that the technology is effective
at degrading the anaerobic transformation products of PCE and
TCE. 1,1-DCE is an anaerobic decomposition product of PCE and
TCE and the second bullet says that this process will not work on
1,1-DCE.

Response:

The text has been corrected. The process is effective on some of the
TCE degradation products, but not 1,1-DCE.

b. Page 13-6, eighth bullet. Why is it that vinyl chloride is not formed
during the transformation process? A schematic would help of the
changes from PCE and TCE to the final end products.

Response:

The degradation chain for biodegradation is not as simple as the loss
or removal of chlorides, and in many cases the degradation chains
have not been fully mapped.

c. Page 13-13, Figure U3-2. This layout shows no aboveground treat-
merit to remove VOCs as specified in text elsewhere in this
appendix.

Response:r
The figure has been corrected.

d. Page U3-19, seventh bullet. How is it determined that 600 lbs of
contaminants will be removed during the test?

Response:

The 600 pounds is based on the following calculation:

1 mg/l concentration
5 treatment modules (9 extraction wells, 9 injection wells)
27 gpm/module
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=268,568,460 )!! ( 11 59 ' l =

yr 103 ;mg 4 54 g)

S600 lbs

H. APPENDIX IA, DUAL PHASE EXTRACTION IMPLEMENTATION PLAN

1. Significant Comments

a. Figure L4-2, Why are injection wells required or desired in dual
phase extraction?

Response:

A key benefit of DPE systems is the ability to remediate the
capillary fringe, which might otherwise be unavailable for treatment.
This is achieved through the lowering of the water table, dewatering
the soil further through the application of a high vacuum (to restore
its air permeability), and inducing airflow through the former
capillary fringe. A wellfield using a multiple well dual-phase
extraction (DPE) configuration would experience intermediate
pockets where the water table would not be drawn down as much as
at the well. Also, in these pockets, the applied vacuums in the soil
gas would be lower than at the wells. Therefore, these zones would
be less likely to desaturate sufficiently to achieve the remediation
benefit described above.

An intermediate injection well would have two benefits. First, it
could be operated within the insufficiently desaturated zone to
remove moisture from the soil through the injection of dried and/or
heated air. This would have the effect of extending the zone over
which DPE could have its maximum effectiveness beyond the imme-
diate vicinity of the high-vacuum wells. Secondly, the injected air
would tend to promote a greater proportion of airflow through the
former capillary fringe than would occur with an extraction only well
system, by inducing primarily horizontal flow parallel to the water
table. This allows for advective vapor transport to be more
uniformly applied as the contaminant removal mechanism within the
former capillary fringe.

I. APPENDIX I6, ELECTRON BEAM TREATMENT IMPLEMENTATION
PLAN

1. Editorial Comment
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a. Figure L6-2. The diagram has an arrow labeled discharge.
Discharge to where?

Response:

The discharge is to the end use of the water. If additional treatment
is necessary to meet the discharge requirements, it would be at this
point.

J. APPENDIX L7, COMETABOLIC BIOFILTRATION IMPLEMENTATION

PLAN

1. Significant Comments

a. Figure LV-1. How will the biosolids produced in the process effect
the ground water treatment plant? Will filtration be provided?

Response:

Filtration would probably be necessary. The mass of biosolids would
not be so great that thickeners and clarifiers would be necessary.

b. Figure L7-2. Where will the treated water from the air stripper go?

Response:

The discharge would be to the end use of the water.

K. APPENDIX M, INFLUENT VOC CONCENTRATION ESTIMATE

1. Significant Comments

a. Page M-3, Table M-1. The estimated concentrations presented in
this table use average concentrations within a given contour interval
and a weighted average developed. Will equal flow rates come from
each of the contour intervals?

Response:

For the estimates, the same flow rate was used for a specific plume
in a specific zone, as presented in Table M-2. In reality, the extrac-
tion rates will be determined on the basis of aquifer testing.

b. Page M-7, paragraph 2. The last se- ce is unclear. The isolation
0 of the hotspots will still require val and treatment of the

extracted ground water from those ,," spots so how are the cost
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estimates for treatment different depending on budget-level and

order-of-magnitude estimations.

Response:

The paragraph has been revised to clarify this discussion. It reads as
follows, 'The order of magnitude estimates isolated hotspots from
the MCL and Risk target volume. For example, order of magnitude
influent concentrations from the MCL target volume from regions
where TCE concentration were greater than 5 sg/l and less than
500 Mg/i. Conversely, budget level influent concentrations from the
MCL target volume came from regions where TCE concentrations
were greater than 5 Ag/1, including the hotspots."

2. Editorial Comments

a. Page M4, Table M-2. Does this table assume a target area of back-
ground, MCLs, or risk based?

Response:

The table assumes a background target area. A column heading has
been appended to "Background Plume" to make this clear to the
reader.

b. Table M-7. Why are the maximum detected values different in the
background target volume from the MCL and risk based target
volumes? All the options require containment and treatment of the
highest conom z rations. Maximum concentrations should be consis-
tent throug, yw

Response:

The tables have been revised and are incorporated into the RI/ES.

L APPENDIX Q, EVALUATION OF END-USE OPTIONS

1. Significant Comments

a. Page Q-17, last paragraph. McClellan should not dismiss a dis-
charge to Magpie Creek due to potential responsibility for creating/
maintaining a riparian habitat. This issue should be discussed with
the various wildlife agencies for their input. It should be noted that
a surface water discharge is the least preferred alternative for
disposal of the treated ground water.
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Response:

So noted. See Chapter 9 Water End-Use Options, Response 1c.

b. Page Q.18, third sentence. What is meant by the statement that no
additional sampling will be required prior to discharge of any new
treated water? This would be true for the existing treatment plant if
the ground water from a new extraction field has been adequately
characterized prior to being discharged to the treatment plant. Any
new treatment facilities will be required to do performance testing
prior to discharge.

Response:

So noted. Changes have been made to the text.

2. Editorial Comments

a. Page Q-6, last sentence. Less than 400-feet of pipe should be
required to connect the west ground water treatment plant to the
storage tank. A line is currently connected but may need to be
increased in size or supplemented.

Response:

It may take less then 400 feet of pipeline to connect the west
groundwater treatment plant to the storage tank. However, at this
level of investigation and the relatively minor impact on the overall
cost, the 400-foot assumption will remain.

b. Page Q-16, last sentence. The Report of Waste Discharge will be
used to develop injection limitations and requirements since EPA
will not require a permit for injection of non-hazardous waste into a
useable aquifer. Those types of wells are permitted by EPA by
default at this time.

Response:

So noted. Changes have been made to the text.

c. Page Q-29, paragraph 1, and Table Q-9. The text discussing cost
ranges should take the two low flows for each treatment plant as the
low-end cost and the two highest anticipated flows for the high-end
cost. The range should be $26,000 to $82,000 for system 1 and
$73,000 to $128,000 for system 2.
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Response:

So noted. Changes have been made to the text and tables.

M. APPENDIX R, METHODOLOGY FOR BUDGET-LEVEL COST
ESTIMATES

1. Significant Comments

a. Page R-17, first sentence. It is stated that a chlorination system is
assumed to be used to disinfect TCE-ladened ground water. In the
case of discharge of the ground water to the water purveyors the
chlorine addition should come after the treatment processes to
remove VOCs.

Response:

Agreed, it was intended to be added at the completion of the VOC
treatment to avoid loss of the residual chlorine to air stripping or
GAC.

2. Editorial Comments

a. Page R-13, second bullet. This sentence does not make sense. What
is "internals (?)"?

Response:

Internals refers to the packing and distribution piping within the
tower. The question mark was a typographical error.

b. Table R-17. Consistency in numbers should be checked between
alternatives that have the same basic requirements. For example,
abandonment of BW-18 should have a consistent cost amongst all
the alternatives.

Response:

All the cost tables have been checked for consistency.

N. APPENDIX S, TASKS AND SCHEDULES FOR IMPLEMENTATION
PLANS

1. Significant Comments

a. Page S-2, Priority Based on Risk. Staff believes the priorities
should be plume specific. For example, the low level concentration
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plume located off-Base to the west would be one of the first priori-
ties according to those listed in the report. Staff thinks that money
would be better spent preventing off-Base migration of additional
contaminants to attacking this low level plume. Preventing further
off-Base migration should be as important as remediating the low
concentration off-Base plumes. In fact, by extracting off-Base with-
out controlling on-Base plumes will only accelerate the off-Base
migration.

Response:

The priorities have been revised to reflect the comment and to be
consistent with Chapter 13.

b. General Comment. Target volumes may vary with each plume. It
may required to contain/remediate one plume to background
because it is reasonable to do so, while 10' risk may the
containment/cleanup value for another plume. This cannot be deter-
mined until the plume extends are better defined along with the
associated costs for remediation.

Response:

The Air Force agrees with the comment that the plumes cannot be
addressed all at once because of funding limitations; the revised
discussion of priorities reflects this concept. However, a single goal
for the interim remedy of 10- risk is preferred to attempting to
establish separate goals for each target volume. If the information
collected during the implementation of the interim remedy indicates
the goals should be changed, then an Explanation of Significant
Difference can be prepared or the goal can be included in the
Basewide ROD.

c. Page S-3, Sequence of Tasks. Hydropunch sampling, followed by
monitor well installation and sampling, should be the first tasks
performed. Costs for the newly refined plume boundaries can then
be developed and the plume cleanup determinations made. Then
extraction and hydraulic control monitor wells can be constructed.
This last item should also be done in phases to determine what the
aquifer can actually yield and refine the design of the extraction
system accordingly.

Preliminary and final design packages will want to be reviewed by
our office as time allows.

Consideration of construction of modular treatment units that allow
expansion and reduction of treatment capacity should be considered.
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Response:

The schedules have been adjusted to include Hydropunch sampling;
however, the sequence does not have to be refinement of the target
volumes prior to installation of the extraction wells. In many
situations at McClellan AFB, the extraction wells can be installed in
areas of definite contamination and used to perform long-term (at
least 72-hour) aquifer tests to improve the information on
transmissivity and storage, as well as measure the potential capture
zones. The Air Force would prefer to attack the uncertainties
related to the extraction wells performance (T, S, leakance, and zone
of capture) in parallel with the refinement of the target volumes by
Hydropunch or monitoring wells. For the purposes of the FS, it is
adequate to simply show the installation of the monitoring and
extraction wells as part of the first phase of work, given that a
detailed schedule will be developed in the Groundwater OU Work
Plan and Phase I SAP.

The Groundwater OU Work Plan and Phase I SAP will include the
necessary design details and will be submitted to RWQCB for
review.

Modular treatment units will be considered in the design of the
treatment system.

d. Time Schedules. It was noted that on alternative 1 under Task
Order 3 that 134 wells are proposed to be constructed in 180 days.
Staff considers this too ambitious of a schedule and does not incor-
porate any data from wells as they are installed into subsequent
wells.

Response:

The time schedule was based on several drilling operations being
performed in different areas of the Base. By the time the third Task
Order (now considered the third phase of the remedy) is put in
place, the work will be predominantly onbase and within the defined
target volumes. Two factors make 180 days more reasonable than
initially appears. First, the number of wells in a given area is far less
than the 134, and there will be time to incorporate the data into the
understanding of that area. The second factor is that the under-
standing of the entire groundwater system does not need to be
revisited for each new data point at that stage of the implemen-
tation. For example, data from OU A are not necessary to
understand OU C. The schedule for Task Order 3 is certainly an
estimate that will be revised as the results from the earlier phases
are interpreted.
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RESPONSE TO COMMENTS (MHIL

SUBJECT: Draft Final Groundwater Operable Unit RI/FS
McClellan Air Force Base

PROJECT: SWE28722.66.FS

DATE: March 28, 1994

Department of Toxic Substances Control
November 1993

General Comments

1. Based on the Department of Health Services, Office of Drinking Water (DHS-
ODW) response (letter dated December 6, 1993, enclosed) to the "draft" pro-
posed plan, the Department does not support, at this time, the emphasis placed
on supplying treated groundwater to the local water purveyors as an end use
option.

Response:

The Air Force will pursue reinjection as the preferred alternative for the end
use of the treated groundwater.

2. The RIMFS report should provide a summary of the PGOURI findings and
recommendations.

Response:

The Preliminary Groundwater Operable Unit Remedial Investigation
(Preliminary GW OU RI) findings and recommendations have been summarized
in Chapter 4, Conceptual Model.

3. The RI/FS report should: 1) describe how this RI/FS will integrate further
investigations to define the extent (vertical and horizontal) of groundwater con-
tamination; 2) identify specific sites that can be tied to groundwater plumes;
and 3) identify and prioritize specific plumes requiring remediation.

Response:

a The integration of further investigations is reflected in the conclusions of the
Conceptual Model where the data gaps are identified, in the Feasibility Study
(FS) approach (Chapter 6) where the basis for preparing the FS without
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complete information on the extent of the action is provided, in Chapter 13
where the phasing of the implementation of the alternatives is presented, and in
Appendix E where the potential monitoring network is presented at the
conceptual level of detail. The identification of specific sites that can be tied to
groundwater plumes is, in most cases, not possible because of the sparcity of
source data in Operable Units (OUs) A, C, and E through H. The conceptual
model has included the probable known sources of groundwater contamination,
but this is only applicable to today's information and will need to be updated as
the Remedial Investigations (RIs) for the OUs are completed and reported.
The identification and prioritization of the specific plumes has been performed
and is included in Chapter 13.

4. Groundwater contamination plumes have not been fully defined. The RI report
should clearly identify that additional investigation will be necessary and will be
carried out in focused RD/RAs. Use of in-situ sampling techniques followed by
data evaluation and installation of monitoring/extraction wells is recommended.

Response:

The Draft Final report does clearly identify where data gaps exist and identifies

the process for filling the data gaps during the remedial design/remedial action
(RD/RA). In situ sampling techniques such as Hydropunch will be used as
appropriate; however, the sequence does not have to be in situ sampling
followed by data interpretation, followed by installation of monitoring/extraction
wells in all cases. For many areas of McClellan AFB, extraction wells can be
installed without further characterization, or the extraction wells need to be
installed in parallel with further refinement of the target volumes to provide
much needed transimissivity and capture zone information. Another example of
the need to install monitoring wells is to provide water level data to demonstrate
hydraulic control of the plume. The Air Force agrees with the fact that in situ
sampling is capable of providing vertical profiling at a greater definition than
monitoring wells or is capable of providing lateral definition in the shallow
groundwater faster than monitoring wells, and these techniques will be used to
the full extent necessary to implement the interim groundwater remedy.

5. The focused RD/RAs for specific groundwater plume actions must clearly define

the geology and hydrogeology (cross sections, groundwater contour maps, etc.)

Response:

The Draft Final Remedial Investigation/Feasibility Study (RI/FS) includes a
discussion of the upcoming documents for the implementation of the interim
remedy. The first document for Agency review will be the Groundwater OU
Work Plan which will include the overall plan for implementation of the interim
groundwater remedy, the phasing of the project (including investigation,
treatability studies, and construction of the remedy) and the detailed plans/

designs/sampling and analysis plans (SAPs) for the first phase of the
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implementation. The details of the focused RD/RAs will be presented in this
Groundwater OU Work Plan, and the appropriate cross sections and contour
maps will be included to explain the rationale for the scope and phasing of the
project. The Draft Final RI/FS includes an extensive presentation of the cross
sections for the Base in Chapter 3, and makes use of the information in
development of the conceptual model and the remedial action alternatives.

6. All references to the groundwater Record of Decision (ROD) should indicate
this is an interim ROD (IROD). It is still unclear to the Department whether
the groundwater TROD will use a "plug in" approach. If a "plug in" approach
will be used, describe the process. Given that implementation of actions will
occur over the next S-7 years, the RPMs should consider an approach that
allows maximum flexibility.

Response:

The references to the decision document have been changed to Interim Record
of Decision (ROD). The Interim ROD is not a "plug-in" ROD, and has
sufficient flexibility because the decision being made revolves around the
remediation of a particular target volume related to maximum contaminant
levels (MCLs), risk or background. The ROD will clearly state that there are
areas where the extent of the target volume is uncertain and investigation is
necessary; however, changes in the understanding of the spatial distribution of
the contamination does not change the requirements of the ROD. The remedy
will need to adjust to the changed conditions.

Primary Specific Comments

1. Page 1-6, Section 1.4

Bullet 1. The statement suggests that it is McAFB's intent to remediate all
groundwater contamination that has migrated off-base. Department staff does
not believe that capture and remediation of all off-base contamination is
prudent or appropriate. Capturing highly contaminated on-base groundwater
plumes and preventing further contamination of groundwater by major sources
should be considered a higher priority.

Response:

The Air Force agrees with the comment, and the priorities of the various
projects that will make up the interim remedy reflect this concept. The
priorities are discussed in detail in Chapter 13.

2. Page 1-6, Section 1.4

Section 1.4 should identify (or reference a section) the priority ranking for

specific plumes (Table format is suggested).
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Response:

The presentation of the priorities in Chapter 1 seems premature because the
reader is not fully familiar with the plumes or the remedy strategy. Reference
to Chapter 13 will be added to Chapter 1, and a table of the priorities is
included there. The executive summary will also include the priorities in tabular
format.

3. Section 1

Include text indicating that additional investigative work will be necessary. The
Department recommends that investigatory work be carried out under focused
RD/RAs for the specific plumes.

Response:

The comment has been incorporated.

4. Section 2

Since the PGOURI is the foundation of the RIJFS document present a summary
of the PGOURI investigation and recommendations.

Response:

Chapter 2, Study Investigation, and Chapter 3, Physical Characteristics of the
Study Area, will be added to the Draft Final Remedial Investigation/Feasibility
Study. A summary of the Preliminary GW OU RI investigations and
recommendations will be presented in these chapters.

5. Page 2-6, Section 2.2.2

Include a section on background (inorganic) water quality. Describe how moni-
tor wells will be selected for determining background and how the data will be
evaluated.

Response:

Determining background metals concentrations in the groundwater is beyond the
scope of this RIIFS. It will be performed as a post-RI/FS activity. This has
been discussed in the Conceptual Model.

6. Figure 2-5

The groundwater contours to the southeast of the base indicate a flow directly
toward McAFB. Radian's quarterly GSAP maps indicate a total lack of data
points to substantiate the contours presented in this figure.
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Response:

Figure 2-5 was contoured from January 1993 water levels which are presented in
Figures 2-38 through 2-40. McClellan AFB does not know which Radian
Groundwater Sampling and Analysis Program (GSAP) maps DTSC is referring
to. In the southeast portion of the Base, flow directly toward the Base is due to
the head differences between the higher offbase water levels and the lower
onbase water levels. In the A Zone, offbase Wells MW-1037, MW-1061,
MW-197, and MW-28D have water level elevations of -31.53, -36.88, and
-34.22 feet mean sea level (ms]), respectively. Conversely, onbase
Wells MW-175, MW-68, and MW-186 have water elevations of -41.1, -41.5, and
-38.03 feet msl, respectively. Thus, groundwater flows from offbase to onbase.
The same behavior is observed in the B Zone and in the C Zone. The contours
presented in the figures extend out to the wells furthest from the Base; these
wells are MW-1037, MW-1038, and MW-1039 in the A Zone, B Zone, and C
Zone, respectively. Although data are available for these points, it does not
appear that Radian has extended the contours out to the furthest points. There
are data to substantiate these figures.

7. Page 2-13, Section 2.2.2, Paragraph 1

Since injection is a viable alternative for treated water disposal, and since injec-
tion in the D and E zones i, more likely than injection into the A, B and or C
zones, Piper and Stiff diagrams for D and E zone wells would be appropriate.
The diagrams would aid in evaluating water quality and the viability of injecting
the treated groundwater.

Response:

Inorganic water quality information is currently not available for groundwater
monitoring wells in the D and E Zones. Thus, Stiff and Piper diagrams for wells
in Monitoring Zones D and E cannot be prepared at this time. As part of
Phase I of the remedy, constituents in native groundwater will be compared with
constituents in treated reinjection water to ensure the compatibility between the
two types of waters and to satisfy regulatory requirements. The recommended
analytes for reinjection evaluation include the following:

* TPH, EPA 418.1
* Metals, SW 6010
• Arsenic, SW 7060
* Lead, SW 7421
* Mercury, SW 7470
* Selenium, SW 7440
*• Semivolatile Organics, SW 8270
• BOD, EPA 405.1
• COD, EPA 410.4
• Alkalinity, EPA 403
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* Hardness, EPA 130.1
* Nitrogen, Kjeldahl, EPA 351.2
* TOC, EPA 415.1
* TDS, EPA 160.1
* TSS, EPA 160.2
* Inorganic Anions, EPA 300.0
* Purgeable Hydrocarbons, SW 6010 and Purgeable Aromatic Volatiles,

SW 8020

Concentrations in the reinjected water must be equal to or less than the concen-
trations in the native groundwater. Native groundwater will be collected from
Base wells or nearby municipal supply wells, or from a newly installed deep
monitoring well at the proposed injection location (to obtain site-specific water
quality information).

8. Figures 2- 9-11

Given the limited aquifer testing duration, testing locations, and the hetero-
geneity previously described, the figures showing 'T' mean little and provide
only limited use.

Response:

For the purposes of evaluating remedial alternatives, it was necessary to esti-
mate the distribution of aquifer properties across the Base for input into the
groundwater model (described in Chapter 6). We have presented these
assumed distributions in the Conceptual Model.

9. Pages 2-22/29, Section 2.3

Describe the likely sources (sites) of the groundwater plumes (i.e., OU-B,
former plating facility - Bidg 666/CS 47, now IC-1, OU-C1, former waste ponds
at the IWTP - CS-42, etc.)

Response:

The likely sources of contamination are discussed in the section describing hot
spot target volumes.

10. Page 2-47, Section 2.5.1

The Department recommends incorporating two subsections, regional and local,
in the Historical Movement of Groundwater section. On-base production wells
would have a pronounced effect on contaminant migration, more so than the
regional effects.
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Response:

The local groundwater movement and regional groundwater movements will be
presented Chapter 3, Physical Characteristics of the Study Area.

11. Page 2-69, Section 2.5.4, Paragraph 1

The text attributes drawdown in OU-A as likely being caused by BW-20. BW-20
was decommissioned by CH2M Hill in 1993. If BW-20 was recently (prior to
1993) operational, than base Civil Engineering should have data. Reference and
provide BW-20 pumping rate and frequency.

Response:

Reference to BW-20 as the cause of drawdown in the northern section of OU A
has been deleted from the text.

12. Page 2-81, Figure 2-43

Base Wells 8,13,17,20 and 28, as well as City Well 150, were decommissioned in
1992 and 1993. All the above mentioned wells should be identified as
"ABANDONED" in Figure 2-43. BW-15 (identified on page 2-86) is not identi-
fled in the figure and the actual existence of Caltrans Well 3 (CT-3) at the iden-
tified location is questionable. Enclosed is a memo from Caltrans regarding
well locations and estimated pumping rates (for Figure 2-44.)

Response:

All Base wells decommissioned during January 1992 to January 1994 have been
so noted in Table 2-6 and Figures 2-43 and 2-44. A note has been added to
Figure 2-43 indicating that CW-150 has been decommissioned. Additional
Caltrans Wells were identified from the memorandum.

13. Page 2-88, Section 2.6.1, Paragraph 1

The OU-D RI/FS report indicates that there are metals in the groundwater. A
figure similar to Figure 2-45 should be prepared for metals.

Response:

A figure showing frequency of metals detections and mean concentrations with
time would not be conclusive because a variety of field sampling methods have
been used historically. Comparisons between unfiltered and filtered results or
samples collected at high or low purge rates would not be valid.

14. Page 2-90, Section 2.6.1, Paragraph 2
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Background for inorganics has not been established for McAFB. It is
inappropriate to discount nickel and manganese as COCs.

Response:

No metals can be evaluated as contaminants of concern (COCs) until a detailed
evaluation of metals is performed. Yet an evaluation of metals cannot be
performed in this interim RI/FS for the following two reasons:

0 Background groundwater metals concentrations have not been
established for groundwater beneath McClellan AFB. Hence, it is
not possible to differentiate the difference between metals in
groundwater that occur naturally due to mineral dissolution and
metals contamination from Base activities.

0 A variety of field procedures have been used and it is not possible
to distinguish between results from different sampling procedures.
Historically, both filtered and unfiltered samples have been
collected at low, and possibly high flow rates. Turbid samples are
generally collected at high flow rates that may overestimate
groundwater metals concentration.

Background concentrations must be established and field sampling techniques
must be standardized before the extent of metals concentrations can be
evaluated. A discussion of metals as a data gap is presented in the conceptual
model.

15. Page 2-104, Section 2.63, Par. I

The Department recommends that McAFB have a contingency action available
for rapid installation of well head treatment for CW-132, if CW-132 is used.
The Department also recommends holding a meeting with McAFB, EPA,

RWQCB, DHS-ODW and the City to discuss implementation of an action, if
necessary.

Response:

A discussion of the contingency plan for CW-132 is presented in Chapter 13,
Implementation Plans.

16. Section 2.6.4

The sections on OU plumes must make a stronger link to specific sites withinh, the appropriate OU.

Response:
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Comment noted.

17. Page 2-106, Section 2.6.4

The Department believes there is a high potential for vertical migration of con-
tamination due to improperly abandoned base wells (e.g., BW-7). The
Department requests that McAFB ensure proper abandonment of the remaining
non-operational base wells for all the OUs.

Response:

McClellan concurs and has selected contractors to continue proper abandon-
ment of Base wells.

18. Page 2-106, Section 2.6.4, Paragraph 4

Given the off-base plume located under site 24 in OU-A, confidence in bounding
the south and southeast sides of the OU.A plume should be limited.

Response:

The new Jacobs data were obtained in December 1993 and January 1994 from
five wells located in the southeast section of the OU A plume near Site 24.
Four were A Zone wells and one was a B Zone well. TCE was measured in
two of the A Zone onbase wells, MW-289 and MW-291, at 140 •g/l and 70 ug/l,
respectively. TCE was measured at the two offbase A Zone monitoring wells at
nondetectable levels and TCE was measured in the onbase B Zone well at
nondetectable levels. From current information, this section of the OU A plume
is considered bound. These wells should continue to be monitored to determine
the extent of offbase contamination.

19. Page 2-123, Section 2.6.4

OU-B/C While the lateral extent of TCE groundwater plumes from areas
like Building 666 appear to be limited, the plume(s) that extend from OU-CI to
BW-18 and beyond do not appear to be limited in lateral extent. Given that
there are at least four "TCE plumes" the Department recommends that the text
be more specific when discussing "bounds" and "confidence." The text should
also discuss the need to further delineate the TCE plume, in OU-C, on the far
west side of the base (MW-.il).

Response:

Comment noted.

20. Page 2-124, Section 2.6.4
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OU E-H Groundwater monitoring, based on limited monitoring points (10
A-Zone wells), has detected three wells with TCE above MCLs (8.1, 7.5, 6.8
ppb), two wells with TCE contamination below MCLs (4.2 and 3.5 ppb) and five
Non Detects (Radian July-Sept., 1993, GSAP). OU-E-H has plating shops, de-
greasing and wash racks, as well as aircraft maintenance facilities. That no
confirmed sites exist is true, but the statement does not accurately depict the
OUs being described.

Response:

Comment noted.

21. Page 2-129, Figure 65-7

Both the A and C zones have plumes above MCLs that extend from OU-C1 to
the southern portion of OU-B. However, the B zone figure does not indicate a
plume above MCLs extending from OU-C1 to OU-B. It would appear that
additional monitoring wells in the B zone are warranted.

Response:

The high contamination noted in the C Zone of OU C in the Draft RI/FS was
due to high contamination in EW-144. Extraction Well EW-144 was originally
assigned to the C Zone in the data base, but upon review of water quality and
depth of screened intervals, EW-144 has been reassigned to the B Zone. The
screened interval of EW-144 is within the B Zone (depths defined in the
Preliminary GW OU RI) and is similar in depth and water quality to other B
Zone wells. The C Zone well may still need to be installed to estimate the
lateral extent of the deeper contamination.

22. Page 2-138, Section 2.8

The Department strongly supports additional definition of the zone between the
bottom of the A zone and bottom of the B zone.

Response:

Comment noted.

23. Page 2-138, Section 2.8, Paragraph 1

Use of filteri- samples must be coordinated with both ATSDR and toxicologist

(representing McAFB and the regulatory agencies).

Response:

Comment noted.
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24. Page 2-138, Section 2.8, Paragraph 5

The Department recommends that McAFB monitor (or obtain data from
Northridge) the pumping rate and frequency of the Northridge Water District
wells in the area.

Response:

McClellan AFB will attempt to obtain the Northridge pumping information.

25. Page 2-142, Section 2.8

OU-B&C It appears that MW-61 in OU-C may be within a separate plume
that joins with the larger OU-CI plume. Further delineation of the MW-61
plume should be considered.

Response:

Monitoring Well MW-61 was included in the larger OU B/C plume which
included OU C1 and IC 1 and IC 2.

26. Page 2-159, Section 2.8, Paragraph 2

The Department's recommendation for decommissioning BW-18 was based on
the assumption that BW-18 would not be "turned off" until an adequate extrac-
tion system to contain migration of contamination off-base was in place.
Department staff assumed that the BW-18 decommissioning would not be
accomplished for three to five years. The Future Conditions section should
consider that BW.18 will be operating until the 1997-1998 timeframe.

Response:

Comment noted.

27. Page 3-17, Section 3.5

See General Comment #1. Based on discussions between DHS-ODW and the
Department, it does not appear that the local water purveyors will be able to
obtain the treated water from McAFB. The Department recommends that
McAFB add a paragraph discussing the ODW policy.
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Response:

This chapter provides a brief introduction to ARARs. A detailed discussion of
the ARARs that apply to each alternative, including end-use options, is provided
in Appendix D. The Office of Drinking Water policy on new water supply
sources has been added to the Appendix.

2& Page 4-1, Section 4.1

Section 4.1 should be placed in the Introduction section.

Response:

Moving the section was considered, and it was decided that the section needed
to be included in Chapter 6 (formerly Chapter 4) because the uncertainties
cannot be understood by individuals unfamiliar with the project until they have
read the Conceptual Model and the Risk Assessment.

29. Page 4-6, Section 4.4.1, Paragraph 2

"The iROD for the groundwater OU must also address the need for additional
characterization work.

Response:

The comment has been incorporated.

30. Page 4-11, Section 4.5.1

The Department recommends that the list of uncertainties, for both the RI and
FS, be included in the Introduction.

Response:

The list of uncertainties has been included in the Executive Summary.

31. Page 5-1, Section 5.1.1

Bullet 1 and the last paragraph specify "uncertainties" regarding "contamination
offbase." The Department suggests that "offbase" be removed, since further
work will be required both on and off-base, prior to design of the remedy.

Response:

The comment has been incorporated.
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32. Page 5-2, Section 5.1.1, Paragraph 1

The Department recommends that the aquifer tests be conducted for 24 to 48
hours.

Response:

The Air Force concurs, and future aquifer tests from extraction wells will be
scoped to be up to 72 hours and monitor wells from multiple depths if
appropriate.

33. Pages 5-314, Section 5.1.5

The monitoring well network must also serve to evaluate hydrogeologic flow for
areas where contamination may exist, but no remedial actions are proposed.

Response:

The comment has been incorporated.

34. Page 5-5, Section 5.2.3

The compliance report must also show the capture zone(s), provide evaluation
of the extraction system(s) effectiveness and recommend modifications, as
appropriate.

Response:

The comment has been incorporated.

35. Page 6-52, Fiure 6-28

Provide the extent of capture in the A and B zones for BW-18. Extraction wells
233 and 234 are lower A zone (ID'd as "B" in the Specific Data Resort) extrac-
tion wells. Include the three OU-B "EMJCA" wells capture zone.

Response:

The capture zone presented for Base Well 18 includes the capture in Monitoring
Zones A and B attributable to vertical movement into the lower aquifers.
Significant uncertainty exists as to the extent of this capture zone because it was
estimated from the groundwater model containing uncertainty regarding the
distribution of transmissivity across the Base.

The screened intervals for Extraction Wells 233 and 234 have been corrected.
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Insufficient information regarding the OU B engineering evaluation/cost analysis
(EE/CA) wells is available at this time to definitively estimate their zone of
capture.

36. Page 9-1.

See General Comment 1.

Response:

The end-use evaluation reflects the findings of DTSC-ODW with respect to sale
of the water to the utilities.

37. Page 9-9, Section 9.3.4, Paragraph I

The Department questions the viability of being able to inject water at a rate of
1600 GPM into three wells, all screened above 100 feet BGS. Further evalua-
tion of injection zones should be identified as a requirement. Water quality
evaluations must be made as well. The results must be evaluated and approved
by the regulatory agencies prior to injection.

Response:

The reinjection depth was an error and has been corrected to 600 feet. The
water quality of the reinjection zone will be tested as well as the reinjection
zones capacity to receive water. The actual number of wells will depend on the
capacity calculated from the reinjection testing, and will be adjusted
appropriately during remedial design.

38. Page 9-9, Section 93.4, Paragraph 3

The text indicates that the RI report is evaluating the potential effects of inject-
ing treated groundwater. Reference the section(s) where the evaluation is being
conducted.

Response:

The reinjection of treated groundwater is evaluated in Chapter 8 (formerly
Chapter 6) for two situations: reinjection as an end use on the north end of the
Base, and reinjection of a portion of the water in the hot spots per EPA's
comments. Detailed results are available in Appendix J also.

39. Page 11-1, Section 11, Paragraph 1

The preferred alternative may not be the same for each, or all, plumes. As

identified in General Comment #2, the report should identify and Frioritized
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specific plumes that will require remediation. At a minimum, the remedial

actions should meet the 10- risk.

Response:

The preferred alternative has been revised to reflect the plume-specific
priorities; however, a consistent remedial action goal of containment of the 10'
risk target volume is applied. If a specific area of groundwater contamination is
found to need a more or less stringent requirement, then an Explanation of
Significant Difference can amend the Interim ROD or the requirement can be
incorporated into the Final ROD.

40. Page 11-15, Section 11.1.1

The bullet identiI•ng Priority 1, is misleading. Not all off-base contamination
should be considered high priority. See Primary Specific Comment #1.

Response:

The priorities discussion is revised and the comment incorporated.

41. Page 11-29 Section 11.2.9

State acceptance is determined by the State signing of the iROD or ROD.

Response:

The comment has been incorporated.

42. Page 11-29, Section 11.2.10

Community Acceptance does not occur until they have made comment on the
Proposed Plan.

Response:

The comment has been incorporated.

43. Page 11-33, Section 11.3.3

The minimum acceptable target volume is the 106 target volume.

Response:

* The preferred remedy has been adjusted to reflect the comment.
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44. Figure 11-8

The flow sequence suggests that all off-base work will be complete prior to initi-
ating on-base work. In reviewing the Department's and RWQCB's (agencies)
comments, that is not the sequencing that the agencies recommend. While
some further off-base work is necessary, the agencies recommend that the on
and off-base high priority efforts be performed simultaneously. The
Department also recommends including the off-base production well contin-
gency, identified in Primary Specific Comment 15.

Response:

The comment has been incorporated into the priorities.

45. Page D-19

The DHS-ODW policies and regulations have significant impacts on the ground-
water end use options and should be discussed.

Response:

A discussion of the DHS-ODW policy on new water supply sources and how it
effects the end-use options has been added to Appendix D.

46. Appendix E

Include a section discussing the need to monitor hydraulic flow conditions
across the base and in areas where contamination may be present, but remedial
actions are not in place.

Response:

The existing monitoring network is adequate to monitor the overall hydraulic
flow conditions across the Base. In areas where additional contamination is
discovered, additional monitoring wells will be installed as necessary to better
define the hydraulic conditions in that area.

47. Appendix E

Figures E-8 and E-9. The text described the need to monitor between the A and
B zones in OU-C. Neither figure proposes additional wells suggested by the
text. The figures do not indicate additional wells to further define the plume
emanating from OU-CI in the B zone. The maps do not identify the OU-B
EF/CA wells, or indicate the need for extraction wells around the OU.B base

* perimeter to prevent off-base migration when BW-18 is decommissioned.
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Response:

The design issues referred to will be addressed in the work plan and sampling
and analysis plan developed for each phase of the remedy.

48. Appendix N

Table N-3. The data indicates that BW-10, located on the east side of the base,
is a major operational on-base production well. The influence of the well
should be discussed in the text. Verify the pumpage rate for BW-10 for 1993.
BW-18 pumpage volume for 1993 appears to be significantly reduced or only
reflects pumping for a partial year. If data for 1993 is partial (1st qtr.), iden-
tify the ending date of data collection. BW-20 has no data available, yet the text
indicates that it has significant influence. How was the determination of
influence made? The Table should also indicate the year a production well was
decommissioned or shut down due to contamination.

Response:

The well abandonment program is an ongoing program, and as such will
incorporate more current information as it becomes available. Appendix N was
a reprint of the most recent well abandonment report available at the time of
submission of the Draft RI/FS report. A more recent report has become
available and is included in Appendix N.

49. Appendix S

As previously indicated (General Comment # 3 et.al.), specific plumes should
be prioritized for definition and RD/RA implementation.

Response:

The schedules have been revised to reflect the priorities. The level of detail will
be expanded for each phase of the remedy during the preparation of the
Groundwater OU Work Plan, and the schedule will be presented there. The
sequencing of specific data collection-vs-extraction well installations issues is best
addressed in the Groundwater OU Work Plan, and the schedule in Appendix S
has sufficient detail for the FS purposes of comparing alternatives.

50. Groundwater Well Specific Data Report

During review of the Time Trend Analyses charts, it became apparent that, for
volatile compounds, the log scale graph would provide the resolution to help the
Department evaluate trends. The Department suggests that the 0-100, 0-1000
and 0-10000 be replaced by the log scale graph using the fill page.
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Response:

The Groundwater Well Specific Data Report will be reissued with data up to
January 1994. The concentration time series will be plotted in the log scale as
suggested.

Secondary Specific Comments

1. Page 1-3, Section 13.1, Paragraph 1

The ROD should be identified as an "interim" ROD.

Response:

The comment has been incorporated.

2. Page 1-S, Section 1.3.2

Delete Bullet 4.

Response:

The section is based on the objectives stated in the Management Action Plan,
therefore the bullet was not deleted.

3. Page 1-9, Section 1.6, Paragraph 2

The GWTP also receives water from OU-B extraction wells.

Response:

The comment was incorporated.

4. Figure 2-1

Under the different topics (Site Characterization, Source Area Information etc.)
identify the section where the discussion is presented.

Response:

The sections where different topics are located will be included in the figure, as
recommended.

5. Page 2-20, Section 2.2.3, Paragraph 1

The phrase "coaseryative design of an extraction system..." needs further clarifi-
cation. Does the statement mean that the actual zone of capture will be larger
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than expected, or that more wells than actually necessary would be installed, or

both?

Response:

This discussion has been clarified in the following manner, "Based on the current
data, transmissivities were estimated to be lower than those estimated by the
Jacob Method. This approach will result in a conservative design of the extrac-
tion system that will be effective at containing contamination, even in such low
transmissivity conditions. This design will address the uncertainty that exists in
actual aquifer characteristics at the site because it will be effective in all but
worst-case conditions. Additional aquifer tests will be performed. If trans-
missivities are found to be higher that those originally estimated, fewer
extraction wells will be needed for capture."

6. Page 2-20, Table 2-1

Include the depth range, (since it varies across the base) below the ground sur-
face, for the three zones identified in Table 2.1.

Response:

Zone depths in mean sea level and below ground surface have been added to
the table as recommended.

7. Page 2-30, Section 2.3

IWL - Pgph 2. The depth of the IWL was generally not the reason repairs could
not be implemented on the IWL More likely reasons included small diameter
pipe and elbows in the pipe.

Response:

The following sentences have been added to the text, "Repairs were not made
on all detected leaks because access to some sections was limited by small-
diameter pipes, small-diameter elbows, or depth of the pipe below the ground
surface. The Industrial Wastewater Line (IWL) is located 3 to 20 feet bgs."

8. Page 2-51, Figure 2-23

The vector direction for 1958 Is not supported by Fig 2-21 (west). The vector
magnitudes are also inconsistent with Fig. 2-21 e.g. 1978 gradient is greater
than 1968 in Fig. 2-21.

Response:

Figure 2-23 has been deleted.
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9. Page 2-70, Section 2.5.5, Paragraph 4

The text does not reflect what is presented in Figure 2-42 or Table 2-5.

Response:

The text, figure, and table regarding the water table have been revised in the

Draft Final RI/FS.

10. Page 2-85, Section 2.5.7, Paragraph 2

BW-8 is completely decommissioned. BW-7 is still not decommissioned.

Response:

Well BW-8 will be presented as "decommissioned" in the Draft Final. Well

BW-7 will be decommissioned during Phase III of the well abandonment
program; this will be presented in the Draft Final.

11. Page 2-90, Table 2-8

The two extraction wells (233 & 234) located near Building 666 are screened in

the lower A zone.

Response:

Extraction Wells EW-233 and EW-234 have been moved to the A Zone in all

figures and for the target volume generation.

12. Page 2-101, Figure 2-50

Verify the concentration of TCE for MW-1068.

Response:

The concentration of MW-1068 has been corrected to be 1.5 pg/l.

13. Page 2-103, Section 2.6.3, Paragraph 2

Add a sentence indicting when CW-150 was decommissioned.

Response:

The following sentence has been added to the text, 'The well (CW-150) was put

out of operation in April 1989 and decommissioned in April 1991."
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14. Page 2-117, Figure 2-58

Cut A2 does not adequately depict the two contaminant plumes in OU-A.

Response:

The vertical profiles will be revised and recontoured to represent current water
quality conditions more accurately.

15. Page 2-125, Section 2.7

Provide the mass estimates in gallons also.

Response:

The volumes will not be presented in gallons. The volumes calculated are not of
contaminated groundwater, but of contaminated aquifer, which includes both soil
and groundwater.

16. Page 2-142, Paragraph 2

edit. We assume you meant the east side of the OU-C plume, not OU-A.

Response:

The text has been corrected to reference OU B/C.

17. Figure 2-77-79

The Figures represent Risk, not concentration.

Response:

The titles of Figures 2-76 through 2-79 have been changed to Risk Trend
Analyses for Wells in Monitoring Zones A (or B, C, or D and E).

18. Page 6-9, Section 63.1, Paragraph 2

The Text describes de-watering in OU-A, and Figure 6-5 shows OUs G&H as
being susceptible. Explain why, based on available data, modeling parameters
used, etc., the area is more susceptible to de-watering.

Response:

a This area of the Base is especially susceptible to dewatering for two reasons.
The first is that it is a low-transmissivity area and groundwater extraction will
create more drawdown in this area than in adjacent higher transmissivity areas.
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The second reason is that the base of Monitoring Zone A is at a shallower
depth in this area, providing less saturated thickness from which to extract
groundwater. See Figure 3-29 in the Preliminary GW OU RI for the base eleva-
tion of the A Zone across the site.
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RESPONSE TO COMMENTS CMHILL

SUBJECT: Draft Final Groundwater Operable Unit RIIFS
McClellan Air Force Base

PROJECT: SWE28722.66.FS

DATE: March 28, 1994

Marvin Woods
Department of Toxic Substances Control

General Significant Comment

1. The Report proposes the installation of several new monitor wells and extrac-
tion wells in order to implement the remedial action and to monitor its per-
formance. The existing monitoring network proviles clear, but relatively gross,
evidence that ground water contamination is stratified. In particular, in the OU
B/C area, near and down-gradient of the Industrial Waste Treatment Plant
(IWIP), we suspect that contamination is more strongly stratified than the
existing monitoring network can resolve. With better vertical resolution of the
VOC plume(s), new monitor and extraction wells can be better designed and the
extraction of contaminated ground water would be more efficient. We strongly
recommend that, prior to construction of additional monitor and extraction
wells, the vertical distribution of contamination be defined more precisely with
depth-discreet in situ ground water sampling methods (e.g., BAT or
HydroPunch).

Response:

The Air Force supports the appropriate delineation of the vertical profile of
contaminant concentrations. With respect to the use of Hydropunch or depth-
specific sampling prior to placement of monitoring wells, it is important to
match the data collection technique to the data collection need. In many cases
the use of a monitoring well without further water quality data is appropriate
because the function of the well is to provide water level data to evaluate the
capture zone of the interim remedy. If the only need is a one-time water quality
value, then indeed the Hydropunch will be used. In several areas of the Base
there is sufficient information to install efficient extraction wells and obtain good
estimates of aquifer parameters to fill significant data gaps.

General Editorial Comments
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1. It is confusing to allot two page numbers to a single ledger-size (11" x 17")

figure.

Response:

It is common printing practice to always have even pages on the left and odd
pages on the right when printing two-sided copies. To alleviate the incon-
venience for the figures that are 11 by 17 or C-size, plates are placed at the end
of the chapter in the Draft Final.

2. The Report is necessarily lengthy and complex. To facilitate its review and use,
we recommend separating tables and figures from the rest of the text. For
example, figures (most of which are ledger-size) could be bound unfolded in a
separate comb binder. In that case, assigning page numbers to the figures is
unnecessary and comment 1, above, becomes moot.

Response:

The document has a wide audience, and it would be difficult for the public to
review a document with the tables and figures bound separately.

3. The Report has numerous occurrences of typographical and grammatical errors
as well as cases of omitted, superfluous, or inappropriate words. This is to be
expected in a draft version, and these errors have not been enumerated in this
memorandum. However, we have highlighted these occurrences in our copy and
would be happy to share the information with CH2M HILL

Response:

We appreciate the offer to provide a markup with editorial errors; however, the
changes in Chapters 4, 8 (formerly Chapters 2 and 6), and Appendix J, (where
this reviewer focused) were quite extensive, and the usefulness of the editorial
markup would have been minimal. It is expected that the changes from the
Draft Final to the Final RI/FS will be primarily editorial, and we would
appreciate the opportunity to review any editorial errors you may find.

4. It is our understanding that the GWDSR is part of the Report. However, the
GWDSR does not have a title page showing who prepared it and when, nor is
the GWDSR ever cited in the Report. Please provide an appropriate title page
for the GWDSR and some brief explanatory text either within the Report or at
the beginning of the GWDSR itself.

Response:

It was not intended that the Groundwater Well Specific Data Report be part of
the Remedial Investigation/Feasibility Study (RI/FS). It was prepared inde-
pendently in response to concerns, particularly EPAs, that the data were not
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available, and it was prepared in accordance with the DTSC/EPA/RWQCB
guidelines for presenting hydrogeologic data. The Groundwater Well Specific
Data Report will be reissued soon to include data through January 1994. At
that time the title page will be incorporated and the time series will have only
log scale.

A. Summary

Editorial Comment

1. Page iv, last paragraph. This paragraph discusses operable units (OUs) at
McClellan. The Report should provide a suitable map or perhaps refer to
Figure 2-12.

Response:

The comment has been incorporated by reference to Chapter 4 (formally
Chapter 2).

B. Glossary of Terms

Editorial Comment

1. The list of abbreviations and acronyms is incomplete. Although "Preliminary
GW OU RI" is listed, "PGOURI" is not. 'TIS" is also not listed. "TIS" and
"PGOURI", which is used several times in the Report, should be included in the
list.

Response:

These acronyms have been added to the list.

C. Chapter 1, Introduction

Editorial Comments

1. Page 1-9, last paragraph. In discussing extraction wells, please either provide a
map that shows their locations or refer to an appropriate existing map. Also,
please indicate the depths or monitoring zones from which the wells pump.

Response:

The comment has been incorporated by referring the reader to Chapter 4.

2. Page 1-10, paragraph 1. It is stated that four extraction wells currently operate
within OU C. However, according to Managenmn Action Plan (McClellan AFB,
July 1993) (Figure 3.9), OU C encompasses only two of the four wells, the other
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two being in OU B. The distribution of extraction wells with respect to OUs

should be clarified.

Response:

The text has been corrected.

D. Chapter 2, Conceptual Model

Significant Comments

1. Page 2-6, last paragraph, and Figure 2-3. This paragraph states that the lithol-
ogy at McClellan is highly heterogenous, and refers to cross section N-N' shown
in Figure 2.3. Although Figure 2-3 does support the statement, it is not clear
that all cross sections developed show such heterogeneity. The Report needs to
either refer more frequently and explicitly to the PGOURI or to re-present
essential illustrations of the PGOURI (i.e., all of the cross sections A-A'
through S-S'). At the very least, the Report needs to provide a map showing
cross sections that have been developed. GSU does not wish to promote
unnecessary duplication of effort and reportage, but a Remedial Investigation/
Feasibility Study Report needs to be able to stand alone better than this
Report. Although we have tied this comment to the paragraph stated above, it
really applies to all of Chapter 2 (Conceptual Model).

Response:

Two chapters, Chapter 2, Study Area Investigation, and Chapter 3, Physical
Characteristics of the Study Area, will be added to the Draft Final RI/FS. Eight
cross sections have been prepared for the Draft Final of the RIiFS and will be
presented in Chapter 3. These cross sections will show lithology, contaminant
concentrations, and water levels. A map showing where Preliminary
Groundwater Operable Unit Remedial Investigation (Preliminary GW OU RI)
cross sections and these new cross sections are located will be added to Chapter
4.

2. Page 2-13, paragraph 3. This section discusses aquifer properties as determined
through 28 single-well aquifer tests. The Report once again fails to cite the
PGOURI, where several multiple-well aquifer tests are described and
interpreted. Furthermore, the Report does not present for review the data
generated by the 28 single-well tests. The Report should discuss how the trans-
missivity (T) values estimated by the single-well tests compare with values pro-
vided by multiple-well tests. If CH2M HILL deems the previous multiple-well
tests to be inadequate, the Report should discuss this. In that case, the single-
well T estimates should be confirmed by at least two thoroughly-designed
multiple-well aquifer tests.
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The Report should provide a brief mathematical development of the
Papadopolus-Cooper analytical method and cite an appropriate reference. The
Report should discuss the probable effects of partial well penetration on the
analytical method and resulting T estimates. Finally, the Report should discuss
the meaning of T estimates based on aquifer tests conducted within a highly
heterogeneous hydrogeologic system that displays a great amount of hydraulic
connection.

Response:

The revised Appendix J presents all of the T values incorporated into the
numerical groundwater model. All of the single-well tests presented in the
Preliminary GW OU RI were used in the model as were the results of four
multiple-well tests. References for these aquifer test results are included in
Appendix J. The results of the slug tests presented in the Preliminary GW
OU RI were not used as input to the model. Slug test results reflect the aquifer
properties of a very small portion of the aquifer directly around the well bore,
and produced permeability results an order-of-magnitude lower than those
obtained from the pumping test performed at the site. Pumping tests are clearly
the more appropriate source of transmissivity data when the data is to be used
to estimate the aquifer response to groundwater extraction.

Transmissivity values derived from aquifer tests performed in a leaky hetero-
geneous aquifer reflect the average transmissivity of the aquifer in response to
groundwater extraction. This is the information necessary to evaluate the
response of this type of aquifer system to groundwater extraction. It is not clear
from the comment what other source of data would be used to develop a con-
ceptual design of an extraction system at the Base if aquifer test data were
ignored.

A complete discussion of the Papadopolus-Cooper method can be found in
Kruseman and de Ridder, 1991.

3. Pages 2-17 through 2-19 (Figures 2-9 through 2-11). We observe that T con-
tours shown in the figures do not honor posted data values in many instances,
and that the contours are completely unconstrained by data in large areas (e.g.,
the northwest quadrant of the Base in Figure 2-9). While individual T values
may be subject to implicit "adjustment" during the contouring process (based
on professional judgement), such practice needs to be fully explained in the
Report, and the Report should include complete justifications for any adjust-
ments made to data values. In a larger sense, however, because of the large
uncertainty associated with these T estimates, we believe that these three maps
should viewed with great circumspection in any case.

Response:
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The transmissivity values in these figures have been recontoured and will be
presented in the Draft Final RI/FS.

4. Page 2-20, top of page. It is stated that using the lower T estimates yielded by
the Papadopolus-Cooper method results in a conservative design of the extrac-
tion system. If the Report means conservative in the temporal sense, we
concur. However, lower T estimates result in a larger predicted capture zone.
If the remedial design assumes relatively low T, and T turns out to be higher,
then this is not a conservative design. A conservative design should be biased
toward assuming relatively high T, which implies smaller capture zones. This
issue should be more carefully considered and discussed in the final version of
the Report.

Response:

The term "conservative" was intended to reference the total number of extrac-
tion wells required to capture the plumes at the site. Lower assumed trans-
missivities will result in a larger number of extraction wells at lower flow rates
being required to capture the plumes. Higher assumed transmissivities will
result in a smaller number of extraction wells pumping at higher flow rates to
capture the same plume.

5. Page 2-31, paragraph 1. After pointing out that "no detailed assessments or
investigations have been performed for OUs E, F, G, or H," the paragraph
nevertheless concludes that "the extent of contamination in these areas is con-
sidered minimal" compared to that of OUs A, B, C, and D. While this may
prove to be true, the conclusion is apparently unfounded at this time. The
Report should be revised to accurately reflect this situation.

Response:

The reference to contamination at OUs E, F, G and H being minimal has been
deleted.

6. Page 2-90, top of page and paragraph 3. At the top of this page, the Report
states that it will discuss why nickel is not considered a compound of concern
(COC) even though it is detected above Maximum Contaminant Levels
(MCLs). In paragraph 3, after noting that elevated nickel concentrations may
be the result of the use of nickel in metal plating activities, the Report then
merely states, "Nickel is not considered a COC." The Report does not explain
why nickel is not considered a COC. Furthermore, even though nickel-contami-
nated ground water may be effectively extracted along with the targeted volatile
organic compound (VOC) plumes, the Report does not indicate how ground-
water treatment will accommodate nickel. Obviously, although nickel will be
extracted along with VOCs, it cannot receive the same treatment as VOCs. The
Report needs to discuss how nickel will be treated.
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Response:

No metals can be evaluated as contaminants of concern (COC) until a detailed
evaluation of metals is performed. An evaluation of metals cannot be
performed in this interim RI/ES for the following two reasons:

"• Background groundwater metals concentrations have not been estab-
lished for groundwater beneath McClellan AFB. Hence, it is not possible
to differentiate the difference between metals in groundwater that occur
naturally due to mineral dissolution and metals contamination from Base
activities.

"* A variety of field procedures have been used and it is not possible to
distinguish between results from different sampling procedures.
Historically, both filtered and unfiltered samples have been collected at
low, and possibly high flow rates. Turbid samples are generally collected
at high flow rates that may overestimate groundwater metals
concentration.

Background concentrations must be established and field sampling techniques
must be standardized before the extent of metals concentrations can be
evaluated. A discussion of metals as a data gap is presented in the conceptual
model.

Metals concentrations in the influent to the groundwater treatment plant has
been addressed in the FS. The cost of adjusting the treatment system to treat
potentially elevated concentrations has been evaluated and is discussed in the FS
Approach and the Implementation plan chapters.

7. Page 2-90, paragraph 5 and Table 2-8. It is stated that "over 300 monitor wells
and 14 extraction wells have been installed Basewide," and that since 1986,
"almost every well has been sampled at least once." Table 2-8 indicates that the
monitoring network consists of a total of 279 monitor wells and 12 extraction
wells. The list of wells provided at the front of the GWSDR indicates that a
total of 306 monitor wells and 16 extraction wells have been installed at
McClellan AFB. Table K-7 (GSAP Results For COCs) provides sample results
for a total of 282 monitor wells and 12 extraction wells. If Table K-7 is a com-
plete listing of all COC analytical results, the comparison shows that 24 moni-
tor wells and 4 extraction wells have never been sampled. Furthermore, the
most recent sample date is older than 1986 on at least 14 monitor wells.
Inasmuch as this section of the Report is entitled Groundwater Monitoring
History, it should provide a more thorough account of the sampling history, and
explain why so many wells have apparently never been sampled. It should also
state how long the monitoring network represented by Table 2-8 has been in
effect.
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Response:

A more complete well count will be performed and a summary of recent
sampling information available in the Groundwater Sampling and Analysis
Program (GSAP) will be presented.

& Page 2-104, Edent of Contamination. It is stated that the nature and extent of
VOC contamination is estimated on the basis of "maximum VOC results from
January 1992 to January 1993." However, Table K-7 indicates that most-recent-
sample dates range from March 1982 to January 1993. Likewise, several con-
taminant isopleth maps (e.g., 2-53a, 2-54a, 2-55a, and 2-56) show posted sample
values ranging in age from March 1982 to January 1993. In some cases it is
clear that contour lines are partially constrained by the old data values. It is
evident that the maps listed form the basis for target volume maps (Figures
2-65 through 2-67). The Report is either correct in claiming to use only recent
(January 1992 to January 1993) VOC data (i.e., older data were in fact not
used, even though they are posted on isopleth maps), or the extent of contami-
nation has been improperly determined, by contouring analytical data sets that
span over a decade. If the former case is true, relevant maps need to be revised
to make a clear distinction between data that constrain contours and data that
do not. If the latter case is true, the entire basis for the feasibility study is in
question and a thorough re-examination of the data analysis methodology must
be conducted. We can approve the practice of contouring a data set that spans
a year or two, but we cannotpiporove the contouring of a data set spans nearly
11 years. This issue must be addressed or the text and figures appropriately
clarified in the final version of the Report.

Response:

The target volumes have been revised and are presented in the Draft Final
RI/FS. They were delineated from samples from 267 groundwater monitoring
wells, 5 extraction wells, and hydropunch samples from 7 borings. Only
5 extraction wells were incorporated because their screened intervals were less
than 20 feet long; the 7 other wells had screened interval ranging from 65 to
120 feet long. Data from the following sources were examined to delineate the
target volumes:

* Data from the Radian GSAP database up to third quarter 1993. Risk
values were calculated for these samples.

* Groundwater data from the OU D RI Summer/Fall 1993 Sampling effort

0 Data from five southern OU A wells

Data from the fourth quarter 1993 sampling was studied to determine how most
recent concentrations affect target volumes. This data was not incorporated
fully into target volume generation because it is not currently available in
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electronic format and thus complete risk assessment calculations cannot be
performed.

The original target volumes were created with only maximum concentrations
collected between January 1992 to January 1993. Therefore, wells that were
dropped from the monitoring program were not included. Several of these wells
have been added to the revised dataset to create the revised target volumes.
These wells were sampled prior to 1992, at consistent concentrations (mostly
non-detect) and thus were dropped form the monitoring program because no
concentration changes were observed. These data points were brought back
onto the plots. Concentrations for each well were selected in the following
manner:

0 Wells that were last sampled prior to 1988 were not included in the data
set. Actually, the last time these wells were sampled was in 1986.

* If a well were sampled in 1992 or 1993, the most recent concentration
was selected, because this time period is considered representative of
current conditions.

If a well was sampled prior to 1992 (but after 1988) the time series of the
well was examined to attempt to extrapolated to current conditions. In
many cases the wells were consistently measured to nondetect (ND)
levels and thus ND levels were assigned. For wells that observed
fluctuating conditions, 4Q93 GSAP data was used if available, otherwise
an average was taken.

This analysis will be presented in the text.

9. Page 2-124, paragraph 2. It is stated that TCE concentrations decrease steeply
from the A monitoring zone to the C monitoring zone, indicating that the
extraction system is effective. However, we note that there is only one C-zone
monitor well (MW-190) in OU D. Therefore, with regard to the C zone, it is
currently unknown whether the OU D extraction system is completely effective
at limiting downward migration of TCE. We recommend that C-zone ground
water of OU D be sampled with either depth-discrete sampling methods (e.g.,
BAT) or with new monitor wells, to confirm the hypothesis that the C zone is
uncontaminated.

Response:

Comment noted. A monitoring well has been proposed to be installed in the C
Zone of OU D. In addition, vertical hydropunching will be performed in
conjunction with well installation to establish a vertical contamination profile.
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10. Page 2-125, paragraph 1. It is stated that mass estimates were based on

"maximum detected results from the January 1992 to January 1993 sampling
period." See comment 8 above.

Response:

The concentrations used to perform the mass estimates were selected in the
manner outlined in the response to Comment 8.

11. Page 2.128, last paragraph. It is stated that hot spots are based on maximum
VOC concentrations from the January 1992 to January 1993 sampling period.
See comment 8 above.

Response:

Hot spots defined as a target volume from the same data set that the maximum
containment level (MCL), Risk and Background target volumes were defined
from (see response to comment 8).

12. Page 2-135, Hot Spots. The first sentence states, "The hot spot target volumes
are defined as the regions where TCE concentrations are greater than 500Sg/l."
However, target volumes based on MCLs, 10' cancer risk, and background are
defined on the basis of total VOC concentrations. We believe that hot spot
target volumes should also be based on total VOC concentrations. The Report
(and hot spot target volumes) should be revised or the Report should explain
why TCE concentrations are used rather than total VOC concentrations to
define hot spots.

Response:

Concentrations of all volatile organic compounds (VOCs) were considered when
delineating the hotspots. For most wells, non-TCE VOC compounds were
detected above 500 pg/l only in wells that also detected trichloroethene (TCE)
above 500 pg/l. For wells and compounds where this was not true (elevated
non-TCE compounds were detected in wells that did not detect TCE above 500
pg/l), the compound concentration was included in the target volume. This will
be discussed further in the text of the Draft Final.

Editorial Comments

1. Page 2-4, paragraphs 3 and 4. Reference to ages of stratigraphic units is
confusing. Paragraph 3 refers to the "Mio-Pliocence (25 to 2 million years ago
[Mal) Mehrten Formation," and paragraph 4 refers to the "PIlocence (4 to 3

* million year [sic] ago) Laguna Formation," which overlies the Mehrten
Formation. Does the Pliocene end at 2 MA or 3 Ma? On the other hand, if the

* stated age ranges refer to stratigraphic units as opposed to epochs, then how
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can a 4 to 3 Ma unit overlie a 25 to 2 Ma unit? These apparent conflicts

should be resolved.

Response:

The conflicts cited have been resolved.

2. Page 2.13, paragraph 1, and Figure 2-8. Although the last sentence states that
Figure 2-8 shows profile views, Figure 2-8 is in fact only a map. The text
should be revised.

Response:

The text has been revised to state the following: "Figure 2-8 shows the Stiff
diagrams for several A-zone, B-zone and C-zone wells in plan view."

3. Table 2-1. There are several inaccuracies in the table, which summarizes

aquifer test results. Assuming that hydraulic conductivity and zone thickness
values provided are accurate, most of the stated T values are inaccurate. In OU
A, zone A T values actually range from 38 to 96S f/day (not 30 to 75 ft 2/day).
In OU B/C, zone A T is 791 fW/day (not 100 to "00 ft2/day), zone B T is 258
ft2/day (not 250 to 500 ft2/day), and zone C T is /2 fte/day (not 500 to 2000
ft2/day). In OU D, zone A T is 1390 ftW/day (not 800 to 900 ftW/day), zone B/C T
is 2226 to 6617 fte/day (not 100 to 1100 ftW/day), and zone D T cannot be calcu-
lated (not 23.7 to 26.2 fte/day) because no zone thickness is provided. Table 2-1
should be revised.

Response:

Table 2-1 has been revised. Aquifer parameters for OU G have been added to
the table.

4. Figure 2-13. Several graphical problems exist on Figure 2-13.

* The figure should show OU boundaries (text implies that it does).

The industrial waste line (IWL) should be shown more prominently and
be included in the legend.

What are the areas labeled "ICl" and "[C7?" They are not referred to in
Chapter 2, are presumably irrelevant, and should probably be deleted
from the map.

What are the five areas shown with dashed line in the eastern and south-
eastern part of the base? If they are relevant, the legend should indicate
what they represent.
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Response:

OU boundaries have been added to Figure 2-13. The Industrial Waste Line
(IWL) will be displayed more prominently. The following text has been added
to explain the significance of "ICI" and "IC7," 'The IWL has been divided into 9
individual sections. Seven of the IWL sections and 32 other sites have been
combined into 8 Investigation Clusters (ICs). The 8 ICs are presented in Figure
4-13". The five dashed-line sections have been removed from the graphic.

S. Figures 2-13, 2-31, 2-32, 2-43a, 2-54a, 2-$$a. These "figures" are actually plates,
and should be labeled and treated as such. Where referred to in the Report, it
should be made clear that they are located in a pocket at the end of -hapter.

Response:

These figures will continue to be called "figures." They are an integral part of
the conceptual model presentation. The figures are linked to the text, and it
would be awkward to not treat them as figures because of their large size.
Readers are encouraged to study the figures as they read the text. It has ý -en
made clear that these figures are located in pockets at the end of the Chapter 2.
It is stated in the Figures list in the content section of the report. On page 2-22,
it is stated that Figure 2-13 is located in a pocket at the end of Chapter 2. On
page 2-60, it is stated that Figures 2-31 and 2-23 are located in pockets at the
end of the chapter. On page 2-105, it is stated that Figure 2-53a, 2-54a and 2-
55a are located in pockets at the back of the chapter.

6. Page 2-30, paragraph 3. Reference to "Figure 2-12" is incorrect. The Report
actually refers to Figure 2-13.

Response:

The text has been revised to reference Figure 2-13.

7. Page 2-33, Henry's Constant. The last sentence mistakenly gives Henry's con-
stant for TCE as 9x10i atm -m3/mol, instead of the correct value of 9x10"3 atm
-m3/mol.

Response:

The text has been revised.

8. Table 2-4. The table provides partition coefficients for COCs, but the Report
fails to document how these values were derived. The Report should discuss
more completely this important issue.
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Response:

The partition coefficients provided in this table were obtained from EPA
Guidance document No. EPA/540/2-90/01 1, Subsurface Contamination Reference
Guide.

9. Page 2-34, paragraphs I and 2. The Report should state the temperature at
which stated partition coefficients and vapor pressures are correct.

Response:

Footnotes that state the temperature that the vapor pressures, water solubilities,
Henry's constants, and partition coefficients for the contaminants of concern
(COCs) were reported at have been added to Table 2-4.

10. Page 2-34, paragraph 3. "Solubilized" is not a word. We recommend that
"dissolved" be used instead.

Response:

The text has been revised.

11. Page 2-36, paragraph 1. It is stated that "subsurface materials" at McClellan
AFB are about 25 percent saturated. The Report should make it clear that this
statement applies to the vadose zone only.

Response:

The test has been revised to state the following: "The percent saturation of the
McClellan AFB vadose zone soils is 25%."

12. Page 2-40, paragraph 1. In the last sentence, the second occurrence of
"solubility" should be replaced with "concentration."

Response:

The choice of the second occurrence of the word "solubility" in the following
sentence was specific and intended: "Usually, the solubility limit of a compound
is not a limiting factor except at the source, as the solubility is generally very
high compared to the concentrations found in groundwater." Generally, the
concentration of a contaminant in the groundwater does not reach its water
solubility limit. For example, although the maximum recorded TCE concentra-
tion sampled at a monitoring well is 68,000 1g/l, the water solubility of TCE is
approximately 1,000,000 &g/I, which is well above the maximum detected
concentration.

I
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13. Figure 2-17. The figure illustrates the concept of retardation as caused by
adsorption. While it is effective at illustrating this concept, it graphically
implies that with sufficient time all contaminant will be adsorbed. The second
footnote attempts to correct this erroneous conclusion by stating that, at
equilibrium, the ratio of concentrations in ground water and soil remain con-
stant. However, this statement confuses more than it clarifies because the
illustration shows that the ratio is constantly changing. The illustration should
be revised to illustrate the effect of both adsorption and desorption, and the
footnote should indicate that the ratio remains constant because of an equili-
brium between adsorption and desorption.

Response:

The ratio between contaminant particles in solution to contaminant particles
sorbed remains constant in all three time steps and is not constantly changing.
In T., 16 particles appear in solution and 5.33 particles appear sorbed. The
ratio of particles in solution to particles sorbed is 16:5.33 or 3:1. In T,, the ratio
is 12:4 or 3:1. In T 2, the ratio is 9:3 or 3:1. The second footnote has been modi-
fied to state the following: 'The ratio of concentration in the groundwater/
porewater to concentration os the soil matrix remains constant for a given
contaminant because of equilibrium between adsorption and desorption. This
process is known as Equilibrium Sorption."

14. Figure 2-23. Clearly, the horizontal hydraulic gradient vectors shown in the
figure cannot be correct for all points on McClellan AFB. The Report should
present data used to construct the figure.

Response:

This figure has been omitted from the Draft Final RI/FS. The flow vectors
presented in the figure present in the Draft RI/FS are in the vicinity of OU D
only. This was discussed in the text.

15. Figure 2-37. The hydrograph provides a vertical grid with alternating 16- and
17-month spacing. Given the awkward vertical grid spacing, it is difficult to
discern the annual cycles cited by the text. The grid spacing should be changed
to 12 months.

Response:

The horizontal spacing of the hydrographs have been changed to 12-month
cycles. The horizontal and vertical axes in all six hydrographs will span the same
ranges for comparability between the hydrographs.

16. Figure 2-44. The figure indicates that the only Base well for which pumping
information Is known is BW-29. We find it difficult to believe that McClellan
AFS does not keep records for its pumping wells. Elsewhere in the Report and
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in Table 2.6, Base well BW-18 is reported to have a pumping rate of 1200
gallons per minute (gpm). The figure should be updated.

Response:

Figure 2-44 has been updated.

17. Page 2-85, paragraph 4. In discussing wells to be decommissioned, the Report
refers to "the [our emphasis] triox hole" (in Table 2-6, it is listed as "T'iax
Hole"). By using the definite article, the Report apparently assumes that the
reader is already familiar with this well. This is an invalid assumption.
Clarification is needed.

Response:

The following text has been added to the text to clarify the presence of the
Triax Hole: "Four additional wells are located at Camp Kohler, which is located
1 mile east of the Base on Roseville Road. Two are former laundry wells, LW-1
and LW-2; and two were constructed as part of a seismic survey... The four wells
at Camp Kohler, LW-1, LW-2, the seismic well and the triax hole were
decommissioned during Phase III. The latter two wells are seismic survey wells
and not water wells." The location the Camp Kohler wells are located on Figure
2-43.

18. Table 2-6 and Figures 2-43 and 2-44. In the table, Base well B-18 is shown to
pump at 1200 thousand gallons per day (tgpd). Elsewhere, BW-18 is reported
to pump at 1200 gpm, which equals 1728 tgpd. Pumping rates should be
verified, and Table 2-6 (and presumably the ground water flow model) should
be revised. Also, the table reports that BW-20 was decommissioned during
Phase 2, in 1993. However, Figure 2-43 indicates that BW-20 is "active" and
Figure 2-44 indicates "no pumping information available," as opposed to "not in
service." These inconsistencies should be resolved.

Response:

Quarterly Production Well reports were consulted for BW-18 pumping rates.
BW-18 was pumped at a rate of 800 to 1490 thousand gallons per day (gpd)
between 1990 to 1992. Figures and tables have been updated to reflect a
consistent BW-18 pumping rate and a consistent status for BW-20.

19. Page 2-88, paragraph 2. It Is stated that 1992 sample data were used to select
VOCs of concern because "1992 was the last year of sampling." However,
sampling has occurred in 1993, including an apparently complete round in
January 1993, as indicated in Table K-7 (Appendix K). Figure 2-45 shows
time-series plots for selected VOCs that include the January 1993 data. The
Report should either correc this Inaccuracy or more fully discuss why 1992
data were used despite the existence of 1993 data.
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Response:

The data set described in the response to significant comment 8 was used to
select the prevalent contaminants presented in the Draft Final. The COCs will
be called "prevalent contaminants" in the Draft Final.I 1Q93, 2Q93, and 3Q93
data was used in the data set where available. The generation of the dataset
will be discussed fully in the Conceptual Model.

20. Page 2-88, paragraph 2, and Figure 2-45. The Report states that Figure 2-45
shows "histograms" of VOC summary statistics for "TCE and 1,2-DCA." In fact,
the figure shows line graphs (not histograms) for TCE, PCE, DCE, total
1,2-Dichloroethene, carbon tetrachloride, and chloroform. A plot of 1,2-DCA
statistics is not shown. Is "DCE" a subset of "Total 1,2-Dichoroethene"?

Figure 2-45 contains some graphical errors.

In the "frequency of detection" graph for carbon tetrachloride, the 1983
and 1985 data points are missing.

The time axis for the "Total 1,2-Dichloroethene" plot is mangled.

0 The symbol color for the "mean concentration" graph for TCE is blue
and red. This is also true for the 1985 "mean concentration" data point
for PCE. The symbols are supposed to be red.

0 In the legend, "Frequency of Dects" should be changed to "Frequency of

Detections".

Response:

The text has been revised to refer to Figure 2-45 as line graphs and not
histograms. The "DCE" line graphs in Figure 2-45 have been replaced with "1,2-
DCA" line graphs. cis-1,2-DCE is a subset to 'Total-1,2-Dichloroethene". The
graphical errors listed in the comment have been corrected.

21. Table 2-50. The map should indicate the date of sample results.

Response:

The following note has been added to Figure 2-50: "Maximum concentrations
measured between January 1992 to January 1993 are posted."

22. Page 2-103, paragraph 4. The paragraph discusses the sample results and his-
tory of city well CW-ISO, which Is screened firom 144 feet to 372 feet below
pround surkce. The last sentence claims, "The sample record also indicates
that contamination Is mainly confined to the uppermost groundwater zones .:
We are extremely incredulous at such a claim, and cannot imagine how such a
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conclusion could be reached, considering the long screened interval of CW-150.

"This statement should be reconsidered and either deleted or clarified.

Response:

The last sentence in paragraph 4 has been deleted.

23. Figures 2-53 through 2-60. Contouring anomalies and other graphical errors
are apparent in these figures.

"* Maps and profiles should indicate the date or range of dates of sample
data.

"* Source areas indicated on maps are barely distinguishable from base
map features. A more distinct color should be used to indicate source
areas.

"* Some solid contour lines should be dashed where they are poorly con-
strained by data (e.g., the northeast portion of the 1.0 ppb TCE contour
in OU D on Figures 2-53 and 2-53a).

"* Especially apparent in the profiles, many contours appear to have little
relationship with posted data, and many contours are inadequately
labeled. Some contours appear to have no basis (e.g., in Cut Al, the 50
ppb vinyl chloride and 0.1 PCE contours centered about the blank casing
of monitor well MW-178). The data should be re-examined and probably
re-contoured.

On the southeast end of Cut West Perimeter (Figure 2-60), the third well
from the left is labeled "MW-1050" and (inaccurately) posts MW-10O
data for 1/22/93, but the well actually depicted is probably MW-1052 (no
contamination detected on 1/22/93). Although the figure indicates a
cis-1,2-DCA concentration of 4.7 jig/! on 1/22/93, the concentration
reported in Table K-7 is 0.47 Wg/l. This figure should be revised.

Response:

First Bullet in Comment: The year that the sample data was collected for
Figures 2-53, 2-54, and 5-55 are presented in Figures 2-53a, 2-54a, and 2-55a
respectively, which are located in pockets at the end of the chapter. Figures 2-
53, 2-54, and 2-55 contain water levels, source areas, well locations, and extent
of COC concentration for the A Zone, B Zone and C Zone, respectively. They
were too cluttered to include analytical data, so the analytical data and year of
sampling was included in companion Figures 2-53a, 2-54a, and 2-55a. Because
there are few wells in the D/E Zones, Figure 2-56 presents the analytical data
from those D/E Zone wells, the horizontal extent of contamination that is based
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on that data, and the year the data was collected. The date of sample collection
is provided for each well on the vertical profiles in Figures 2-58, 2-59 and 2-60.

Second Bullet in Comment: The source area color will be changed so that it is
more distinguishable.

Third Bullet in Comment: Areas where the extent of contamination is unbound
will be shown with a dashed line.

Fourth Bullet in Comment: The data in the profile figures will be reexamined
and recontoured so that the contours adhere to the posted concentration
values.

Fifth Bullet in Comment: Corrections will be made as advised.

24. Page 2-106, paragraph 5. Although the Report indicates that Base wells in OU
A are shown on Figures 2-53 through 2-56, Base wells are apparently not
shown. Either the text or the figures should be revised.

Response:

The locations of active base wells and CW-132 have been added to the figure.
The text has been revised to state that only groundwater contours, source areas,
groundwater monitoring wells and the location of active base wells and CW-132
are shown in Figures 2-53 to 2-56.

25. Page 2-123, paragraph 5. The Report should clarify what is meant by the
"upper zone of TCE."

Response:

The text has been revised to state the following: 'TCE and other contamination
are located underneath Study Area 15 in Monitoring Zone A."

26. Page 2-123, last paragraph. The last sentence states that although "wells on the
southeast end of BC4 and the [south] end of BC2 show higher concentrations in
the lower zones," these wells are nevertheless "at the edge of the TCE plume and
do not represent the conditions within the plume." This statement
demonstrates inverted logic and surely should be revised or otherwise clarified.

Response:

The text has been revised to state the following: "Wells located on the southeast
end of BC4 and the southeast end of BC2 and screened in the top of Monitor-
ing Zone C measured TCE concentrations above MCLs. This suggests that in
some areas of the B/C plume, contamination has migrated from the bottom of
Monitoring Zone B to the top of Monitoring Zone C."
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27. Page 2-125, paragraph 3. The Report should clarify and describe more fully the

methodology used to determine volumes.

Response:

A more thorough discussion of the methodology followed to create the target
volumes will be included in the Draft Final.

28. Page 2-126, Figure 2-61. At the left end of the plot, the "total TCE" graph lies
below the "A Zone TCE" graph, which is illogical. The Report should provide
some explanatory text. Also, the legend contains some typographical errors and
inconsistencies relative to companion figures 2-62 through 2-64 (e.g., use of
commas instead of semicolons; and "S to 1" instead of "1 to 5").

Response:

The plots in which the total contaminant lay below the A Zone contaminant line
have been corrected. The inconsistency was due to the graphics program
connecting each point with a straight line. The inconsistencies in the legend
have been corrected.

29. Page 2-128, third bullet. In determining contaminant mass, dry bulk density is
here assumed to be 1.45 g/cm 3. However, on page 2-33 (fourth bullet), bulk
density (wet) is reported to be 1.2 to 1.3 g/cm 3. It is impossible for a dry bulk
soil density to be greater than a wet bulk soil density. The Report should
explain this apparent discrepancy. Furthermore, the reported wet density range
seems to be rather low. The Report should discuss and suggest an explanation
for these low bulk density values.

Response:

The dry and saturated bulk densities have been changed. The wet bulk density
used in the mass estimates was 1.8 g/cm 3; this was calculated from a dry bulk
density if 1.4 g/cu 3 and a saturated moisture content of 34 percent.

30. Table 2-10. The table provides values for X., fo., and Kd, but the Report does
not indicate how Kd values were derived. As there are numerous methods for
deriving Kd, the Report should provide appropriate explanatory text and justify
the chosen method.

Response:

The partition coefficients provided in this table were obtained from EPA
Guidance document No. EPA/540/2-90/011, Subsurface Contamination Reference
Guide.
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31. Page 2-135, last paragraph. It is stated that in OU D, no monitor wells are
screened below zone B. However, according to Table K-7, zone C is monitored
by one well, MW-190 (last sampled in July 1991). The distribution of monitor
wells with respect to OUs and monitoring zones needs to be verified and
accurately represented in the Report.

Response:

The wells have been reassigned to the operable units. The new designations will
be presented in the RIMFS. There are no C Zone monitoring wells in OU D.

32. Page 2-137, paragraph 1. It is stated that contaminant mass estimations based
on linear interpolation "are not overestimated." The statement would be more
accurate to say "not significantly overestimated."

Response:

The discussion on linear interpolation has been omitted from the text. Linear
interpolation was not used in the delineation of the target volumes or the VOC
mass estimates.

33. Page 2-138, paragraph 2. The Report refers to Figures 2-57 through 2-60 to
illustrate "current well locations." However, these figures are profiles that do
not include all wells, nor do they in any way show well locations. Perhaps the
Report should cite Figures 2-53 through 2-56.

Response:

Figures 2-46 to 2-49, which show monitoring well locations, have been
referenced in the text.

34. Page 2-138, paragraph 3. The last sentence claims that in OU A, "No additional
C-zone monitoring wells need to be added to the sampling program because
only two C-zone wells, once each, have ever been sampled for contaminant con-
centration above MCLs." The statement is ambiguous, but it appears to indi-
cate inverted logic. If only two ground water samples have ever been taken
from the C zone in OU A, then it seems clear that more C-zone wells should be
added to the sampling program.

Response:

The last sentence has been deleted.

35. Page 2-142, paragraph 2. The first sentence mistakenly refers to the east side of
the "OU A" plume. Because the next sentence refers monitor well MW-61, we
believe that the statement actually refers to the "OU B" plume.
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Response:

The text has been corrected to reference OU B.

36. Page 2-142, paragraph 6. The Report should describe the arrangement of wells
currently in the D and E zones as lying in a north-south line, not a "vertical"
line.

Wells recommended for continued monitoring should be kept in the program
not only to monitor for VOCs, but to provide regular measurements of hydro-
ltatic head.

Response:

The text has been revised to state the following: "The wells that are currently in
the D and E Zones are oriented north to south. The east and west extent of
contamination in the D and E zones would be better defined with the installa-
tion and sampling of wells on the east and west sides of existing wells in the D
and E zones. The extent of horizontal and vertical hydraulic control could also
be monitored with the installation of additional wells."

37. Page 2-143, paragraph 2. Although it is stated that no monitor wells are
screened in the C and D zones of OU D, according to Table K-7, monitor well
MW-190 is located in the southeastern corner of OU D and is screened within
the C zone. The Report should be revised or otherwise clarified. Also see
Editorial Comment D-31, above.

Response:

According to OU boundaries, MW-190 is actually located in OU C. The wells
have been reassigned to OUs. The new designations will be presented in the
Draft Final.

38. Page 2-143, paragraph 4. The third sentence includes "capping of the OU [sic]
source pits" in its list of remedial actions performed. This typographical
omission needs to be corrected.

Response:

The text has been revised to incorporate the comment.

39. Figures 2-71 through 2-75. These time-series plots are difficult to compare
because virtually every graph has a different horizontal scale and a different
vertical scale. To facilitate meaningful comparison of data trends, all graphs
should be presented at the same scale.
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Response:

Figures 2-71 to 2-73 present contaminant time trend for selected wells. Each
figure presents a different observation. The time scales of the trends will be the
same by figure so that the behaviors of wells presented in a single figure could
be compared.

40. Figures 2-76 through 2-79. For each figure, the title is Concentration Trend
Analyses ..., whereas it should be Risk Trend Analyses .... Also, the title of Figure
2-79 is ... Monitoring Zone D, whereas it should be ... Monitoring Zones D and E.
The figure titles should be revised.

Response:

The text has been revised to incorporate the comment.

41. Page 2-159, paragraph 1. The Report suggests that "groundwater impacts
within the deeper monitoring zones are relatively localized." One reasonable
explanation for such trends is that several deeper wells have incompetent
annular seals that leak and allow shallow contaminated ground water to
migrate down to deeper zones along the well annulus. The Report should
address this idea.

Response:

This suggestion has been incorporated into the text.

E. Chapter 5. Data Collection and Management

Editorial Comment

1. Page 5-7, paragraph 1. The Report recommends that water levels be recorded
daily from transducers in wells that are "critical to monitoring hydraulic
control." However, it is unclear how many or which wells will be fitted with
such transducers. The Report should provide an estimate of which wells should
be fitted with transducers. The Report should also explain by what means
pressure data will be transmitted to the receiving station.

Response:

The details of which wells should be fitted with transducers will be provided in
the Groundwater OU Work Plan. The signals will be collected and transmitted
via a Supervisory Control and Data Acquisition system (SCADA). The
Groundwater OU Work Plan will have the design of the SCADA system
included because it needs to be sized up front to accommodate the complete
remedy.
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F. Chapter 6. Groundwater Containment Options

Significant Comments

I. Page 6-6, paragraph 1. The Report claims, "Since all of the evaluations are
based on the same set of assumptions, all of the alternatives [extraction
networks] will be affected equally by any discrepancies between the site concep-
tual model and actual site conditions." We disagree with this statement for the
following reason. The ground water flow model may be apparently calibrated to
acceptable tolerances, but the calibration is probably not a unique solution.
For example, the effect of a faulty transmissivity specification may be masked
by another incorrectly specified model parameter, such as vertical leakance. In
the various scenarios (involving three different extraction networks with and
without reinjection of treated ground water), various parts of the hydrogeologic
system are stressed unequally. For example, if in one scenario, extraction wells
are not present in a part of the system whose transmissivity has been
incorrectly specified, the error in model-calculated heads in that particular part
of the system may be low. However, if in another scenario, extraction wells are
simulated in the same part of the system, model-calculated heads may be
incorrect by a significant amount. Unfortunately, the only way to detect this
kind of error is via real-world monitoring after the extraction wells are actually
pumping. This concept should be reconsidered and the Report revised
accordingly.

Response:

The calculations presented here support an interim remedy at the Base. The
objective of the groundwater modeling analysis is to determine the approximate
total groundwater extraction rate that will be required to contain a given volume
of contaminated groundwater. These representative flow rates were then usedk for treatment and end-use selection and cost-estimating. The numerical model is
based on a very limited number of aquifer transmissivity estimates (32 points in
3 zones across the Base) and therefore contains significant uncertainty regarding
the actual distribution of transmissivity across the Base. Additional aquifer
testing will be performed prior to remedial design, and the performance of each
individual extraction well will be evaluated as it is added to the extraction
system. The conceptual model of the site will also be revised as new data
become available. The groundwater model will be revised as improved esti-
mates of the aquifer characteristics are obtained.

2. Page 6-6, paragraph 3. The Report claims that if actual transmissivities are
greater than those assumed by the model, "less wells will be needed to achieve
capture." This notion is restated at the end of the next paragraph, where the
Report claims that the "extraction system will be effective, even if aquifer
properties in certain areas result in higher well capacities than expected." We
disagree with this interpretation on the grounds that capture zone dimensions
are inversely proportional to transmissivity. In our opinion, if effectiveness is
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considered in the spatial sense, capture zone dimensions should be the criteria
for comparison. Because higher transmissivities would result in narrower
capture zones (but more elongated in the up-gradient direction), more extrac-
tion wells would be required. This concept should be reconsidered and the
Report revised accordingly.

Response:

The actual design of the extraction network installed at the Base will be based
on the results of additional aquifer testing performed at the site. The concep-
tual model and groundwater model will be continually revised, as new data
become available.

3. Page 6-7, paragraph 2. In considering the likelihood that A-zone extraction
wells may eventually go dry, the Report notes that such wells will be converted
to vapor extraction wells to assist in remediation of the vadose zone. We
recommend that McClellan AFB consider designing and building A-zone extrac-
tion wells as dual-phase, or vacuum-enhanced extraction wells from the
beginning.

Response:

We concur with this recommendation. The decision of which wells are to be
selected for vacuum extraction will be made during remedial design.

4. Page 6-51, paragraph 3. The Report lists the most significant components of
the extraction system: available saturated thickness, ground water flow direc-
tion and gradient, and hydraulic conductivity in the vicinity of extraction wells.
We feel that a fourth component, extraction well efficiency, is equally important,
especially in the case of the A-zone. The model assumes extraction wells that
are 100 percent efficient; this is probably a dangerous assumption to actually
make. Although in the model the discharge of these wells was constrained to
allow drawdown of at most 7S percent of initial saturated thickness (top of page
6-18), this constraint may be too llberal. This problem may prove to be a
serious one, and the Report needs to discuss it thoroughly.

Response:

The actual efficiency of the groundwater extraction wells to be installed at the
Base is unknown but will likely fall between 60 and 80 percent. This level of
uncertainty is dwarfed by the uncertainty in the assumed transmissivity distribu-
tion and vertical leakances. The installation of extraction wells at the Base will
progress in a phased manner, allowing adjustment to the remedial design in
response to detailed design issues such as well efficiency.

Editorial Comments
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1. Page 6-1, paragraph 1. The introductory paragraph claims that Chapter 6
"briefly describes the construction and calibration of the groundwater flow
model," noting that Appendix J contains more detailed information. In fact,
however, Chapter 6 is limited to a presentation of the main results of the
modelling effort. Model construction is summarized in five sentences (page 6.7,
last paragraph), and calibration of the model is not discussed in Chapter 6.
The simple solution of this error would be to simply revise the sentence to be
more accurate. However, Chapter 6 and Appendix J combined do not provide
adequate documentation of the model or its development. To correct the
problem fully, Appendix J should be extensively revised to provide thorough
documentation of the model and its construction, calibration, and sensitivity
analysis.

Response:

Additional documentation, more fully describing the model construction and
calibration, will be included in Appendix J of the revised RI/FS Report.

2. Page 6-3. The Report describes the effect of extraction wells with relatively
short screens at depths above or below zones of contaminated ground water.
The Report should also consider and discuss the effect that very long extraction
screen intervals would have on the withdrawal of contaminated ground water.
If an extraction well is screened across both contaminated and uncontaminated
water-bearing zones and the uncontaminated zone is more transmissive, the
efficiency of the well in terms of its ability to extract contaminated ground
water is correspondingly reduced. The Report does in fact provide a good dis-
cussion of this concept, where it discusses the use of base well BW-18 as an
extraction well (top of page 6-53). However, the Report should include discus-
sion of this concept in this section. Also, see our General Significant Comment
1.

Response:

The option of constructing extraction wells with screened intervals that extend
through all contaminated zones was discussed in several meetings with the State
agencies. The State was firm in the position that all extraction wells should only
be screened in a single monitoring zone. The basis cited was that the system
would be more flexible and that portions of the system could be turned off as
areas with lower levels of contamination cleaned up. It was in response to this
position that longer screened intervals were not evaluated.

3. Page 6-5, Chemical Factors. Although the Report discusses the effects of various
chemical factors on the extraction remedy, the model does not simulate mass
transport, nor does it account for "dead-end" porosity, described in the
preceding section. The Report should make it clear that the model is limited in

i 9these respects.
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ResponSe:

The model does not account for these processes, and this fact will be clearly

stated in the revised Chapter 6. However, the approximate time for cleanup
estimates presented in this chapter do account for the effects of dead-end
porosity by incorporating flushing factors in the concentration decay curves.

4. Figures 6-6, 6-8, 6-16, and 6-18. Figure 6-16 shows A-zone extraction wells rela-
tive to the MCL target volume. Figure 6-6 shows calculated flow lines for the
same configuration, but does not depict the western-most extraction well. The
situation is similar in Figures 6-8 and 6.18, except that Figure 6-8 does not
depict the eastern-most extraction well. The Report should explain these
apparent discrepancies or the figures should be revised.

Response:

These figures were in error in the draft report. These figures will be revised in
the Draft Final Report as the target volumes have been revised.

5. Page 6-17, bullets 3, S, and 7. The extraction alternatives involving injection
wells, though mentioned in the bullets, are not discussed further, nor are they
illustrated in Chapter 6. The Report should be revised to properly document
these scenarios.

Response:

The results of the simulations including hot spot reinjection previously presented
in Appendix J have been more extensively evaluated and the results presented
in Chapter 6 and Appendix J.

6. Page 6-17, 6-18, and 6-31. In discussing the selection of extraction wells for the
three target volumes, the Report does not describe the rationale or process. The
Report should briefly discuss how the number and location of extraction wells
were determined and refined.

Response:

The process used to select extraction well locations will be discussed briefly in
the revised Chapter 6.

7. Page 6-31, last paragraph, and Figures 6.22, 6-23, and 6&24. In discussing the
baseline simulation (no-action alternative), the Report refers to figures that
show contours representing calculated heads for monitoring zones A, B, and C.
However, the Report provides no evidence as to the accuracy of the model-based
contours. The Report should discuss the calibration process, summarize model
error, and provide contour maps of the observed water elevation data that the
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model is attempting to match. Such crucial information would allow the reader

to assess the degree to which the model results resemble reality.

Response:

The calibration of the model was evaluated by comparing the simulated to
actual water levels in groundwater monitoring wells at the Base. A more com-
plete discussion of the calibration procedure and the accuracy of the simulated
water levels will be provided in the revised Appendix J.

8. Figure 6-25, Location of Hypothefical Future Municipal Wells. The ground water
elevation contours on this map are irrelevant and misleading. In fact, the
entire figure is unnecessary because the only pertinent information on the map,
namely locations of the three hypothetical production wells, is shown clearly on
the next two figures. Figure 6-25 should be deleted.

Response:

This section has been omitted from the Draft Final version of the Report.

9. Page 6.51, last paragraph, and Figure 6-28. The figure depicts the effect of the
existing extraction system. However, the figure and the text that refers to it are
both flawed. The text says that the figure depicts the effectiveness of extraction
in the A and B zones, and that it shows areas of greatest contamination in the
A zone. In fact, the figure apparently shows extraction in zones A, B, and C,
and the extent of contamination is not depicted. On the figure, extraction well
EW-73 is mislabeled "EW-173." Extraction well EW-141, which we understand
is an active extraction well, is not shown. These textual and graphical errors
should be corrected.

Finally, there is apparently some confusion regarding the monitoring zone in
which extraction wells in OUs B and C are screened. Figure 6-28 indicates that
EW-144 is completed in zone BC, and the rest are completed in zone C. How-
ever, the GWSDR indicates that EW-233 and EW-234 are completed in zone B.
However, on recent quarterly monitoring maps produced by Radian
Corporation, EW-233 and EW-234 are reportedly completed in the A-zone,
EW-144 is reportedly completed in the AB zone, and EW-137 and EW-140 are
reportedly completed in the B zone. This Report, which we expect to represent
the ultimate state of knowledge of the RI at McClellan AFB, should resolve
these uncertainties.

Response:

These figure errors have been corrected in the revised Chapter 6.

The monitoring zones where each of the existing extraction wells at the Base are
screened have been adjusted in the numerical model to reflect revised
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construction information. This revised information is presented in Chapter 4
and Appendix J.

10. Page 6-S3, last paragraph. The Report recommends that, in the event that
additional contamination is discovered, the problem will be addressed by
installing additional extraction wells. It may be possible to achieve the same
results by pumping peripheral extraction wells at a greater discharge rate. The
Report should discuss this alternative.

Response:

The revised Chapter 6 will discuss this option.

11. Page 6-55, top of page. The Report discusses analysis of the time required to
achieve aquifer cleanup. Several factors are involved in this technical analysis,
yet the Report only presents the results of the analysis in broad, general terms.
The Report should document the analysis in one or more tables and graphs.

Response:

The time to cleanup analysis will be discussed in more detail in the revised ver-
sion of Chapter 6.

12. Page 6-55, last paragraph, and Table 6-2. The Report indicates that operations
and maintenance costs, summarized in Table 6-2, "include pumping and power
costs." We are concerned that no consideration has been given to the costs
associated with monitor and extraction well maintenance, redevelopment, and
possible replacement and/or abandonment. The Report should discuss these
costs.

Response:

The maintenance of the extraction system is included in the cost estimates.
Appendix R has the details of the cost estimates.

G. Works Cited

Editorial Comments

1. The list of works cited is incomplete. Throughout the Report, numerous reports
are cited that do not appear in the list. The "Works Cited" list should be
completed.

Response:

The Works Cited section has been corrected so that all of the reports cited in
the text are included.
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2. Some references listed are incomplete. For example, for the work DNAPL Site
Evaluation, only the authors and year are provided (Cohen, Robert M. and
James W. Mercer, 1993). Please provide more complete reference information
on works cited.

Response:

Complete references have been included in the Draft Final.

3. Although some authors have two or more references in the same year (e.g.,
Radian Corporation, 1991), citations of these reports throughout the Report are
not differentiated. Citations within the Report should indicate by letter (e.g.,
"1991a", "1991b") exactly which work is being cited.

Response:

These citations have been corrected.

H. Appendix E. Proposed Groundwater Monitoring Program

Editorial Comment

1. Page E-6, Groundwater Quality Wel/s. The Report states, "a significant portion of
the currently identified target volumes can be eliminated with additional
groundwater monitoring points .... I" Te only thing that can be eliminated with
additional monitoring points is some of the uncerainty associated with target
volumes. The sentence should be clarified.

Response:

We disagree with this statement. The current interpretation of the target
volumes is based on existing data and relies on interpolation between the
existing data points to determine the location of target volume boundaries where
no data are available. The collection of new data in areas where interpolation is
currently used to define the target volume boundaries can indeed significantly
reduce the volume extent.

I. Appendix F. Data Management

Editorial Comments

1. FIgure F-I. The flowchart makes reference to the "Wyckoff OU" and the
"Wyckoff Database." These terms are not defined or discussed elsewhere in
Appendix F, nor in the rest of the Report. The Report should provide appro-
priate definition of these terms.
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Response:

The figure had an error. Wyckoff should have been Groundwater OU. The
figure has been corrected.

2. Page F4 Station ID. This section of the Report discusses the importance of
ensuring that sorting keys (e.g., well names) in data tables have the same
number of characters so that the table will be sorted logically. We agree
completely with this recommendation. However, it is disappointing that this
recommendation was not followed in the case of Table K-7 (Appendix K), where,
for example, entries for well MW-IS appear between entries for MW-149 and
MW-ISO. We recommend that Table K-7 be re-sorted for the final version of
the Report.

Response:

Appendix K has been resorted.

J. Appendix G. Interactions of the Vadose Zone ....

Editorial Comments

1. Page G-S, top of page, and Figures G-2 through G-S. The text states that the
figures show the "lateral extent of ground water contamination" for the four
potential target volumes. However, the figures illustrate the extent of contami-
nation only within monitoring zone A, not the maximum extent within all moni-
toring zones. This discrepancy should be corrected.

Response:

The lateral extent of the groundwater contamination that is relevant to the
interactions with the vadose zone is only the shallow contamination.

2. Page G-S, paragraphs 2 and 3. Because the vadose zone is expanding at
McClellan AFB (i.e., the water table is dropping), the Report recommends
taking this trend into account when designing the soil vapor extraction (SVE)
system. Likewise, the Report recommends that in the case of a rising water
table, dual-phase extraction wells would need to be designed. We submit that
dual-phase wells should be designed in both cases. In the former case, the well
will initially be screened across the water table, and because the ground water
beneath a highly contaminated vadose zone is likely to also be highly contami-
nated, such a well should be used to extract contaminated ground water in
addition to soil gas. Furthermore, application of a vacuum on A-zone ground
water extraction wells would help minimize drawdown and maximize well yield.
We recommend that McClellan fully consider designing and building dual-phase
extraction wells wherever practical and appropriate.
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Response:

The comment will be incorporated into the design of the remedy.

K. Appendix J. Groundwater Model Development

Significant Comments

1. Despite the title of this appendix, the appendix is little more than a reiteration
of Chapter 6 (Groundwater Containment Options) (or vice versa). There are less
than eight pages of material beyond what is already presented in Chapter 6. In
these eight pages (J-2 through J-11), the appendix provides only abbreviated
documentation of the model's construction, calibration, and sensitivity analysis.
Generally, the appendix provides only brief narrative synopses of crucial com-
ponents of the model that should be fully presented in narrative, tabular, and
graphical form. The narrative presentation should provide justifications for all
significant model input values. Considering the complexity of the model (and
its predecessor, the Papadopolus regional model) and the amount of effort
expended and expense incurred in its development, full documentation is a
necessity. We consider that documentation is just as much a part of the model
as the simulations produced by the model. In the final version of the Report,
Appendix J should be extensively revised to provide much more detail.

Response:

Additional documentation more fully describing the model construction and
calibration will be included in Appendix J of the revised RI/FS Report.

Editorial Comments

1. Page J-2, paragraph 3. The Report refers the reader to the MicroFem computer
program documentation (Hiemker and Van Elburg, 1989) for more detailed
description of the MkcroFem model. Presumably, this documentation can be
acquired only through purchase of the program and is thus not readily
available. The Report should summarize the capabilities and limitations of the
model, and provide a brief presentation of the mathematical approach the
model takes.

Response:

A more complete description of the rational for selecting MicroFem for use at
McClellan AFB, the capabilities of the model, its availability, and information
supporting model verification are included in Appendix J of the revised RIIFS
Report.

2. Page J-3, fourth bullet. The model apparently incorporates "the Regional
Aquifer" as the bottom model layer. This aquifer is not described in the
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Appendix nor anywhere else in the Report. The Report should discuss this
aquifer and how the monitoring zones at McClellan AFB relate to it.
Presumably, this discussion should be provided in Chapter 2.

Response:

A more complete description of how the regional aquifer was incorporated into
the groundwater model and the physical characteristics of the aquifer will be
included in Appendix J and Chapter 4, respectively.

3. Page J-4, bottom of page. The appendix discusses the distribution of
transmissivity as implemented in the model. There are no figures or tables
showing the basic field data, nor does the text refer to figures or tables in the
main part of the Report. The appendix should provide a table showing
hydraulic conductivity, saturated thickness, and transmissivity determined at
various points through field activities, and the appendix should discuss and
assess the quality of these data. Contour maps of transmissivity should also be
presented.

Response:

The revised Appendix J will include transmissivity contour maps, along with a
table summarizing transmissivity and hydraulic conductivity at locations of field
measurements.

4. Page J-7, last paragraph. The appendix reports that the model was deemed
"calibrated" based on visual inspection. The configuration of the calibrated
model is not presented in any form in the appendix, nor does the appendix
provide comparative potentiometric surface maps (observed versus calculated)
for review. The appendix should present in tabular form all model input para-
meters, which represent the construction of the model. The accuracy of the
calibrated model should be indicated in a table that shows observed head versus
calculated head and percent error at each monitor well. The appendix should
provide potentiometric surface maps (observed and calculated) for each model
layer.

Response:

Additional documentation more fully describing the model construction and
cahlbration will be included in Appendix J of the revised RI/FS Report. This will
include comparisons of observed versus simulated water levels.

5. Page J-8 and Table J-1. The appendix claims that sensitivity analysis indicated
that heads did not change significantly when transmissivity and vertical
leakance values were halved and doubled. The results of 14 separate sensitivity
analysis runs are shown In Table J-1. However, there Is no indication of the
specific changes to the calibrated model represented by each individual sensitiv-
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ity run. Calculated bead distributions are not expected to change at all if all
transmissivity values are halved or doubled simultaneously. The appendix
should provide, in a separate table, a "key" to runs 1 through 14, documenting
the altered model parameters and their values for each run.

Response:

More detail will be provided in revised Appendix J on the sensitivity analyses
performed on the groundwater model.

6. Table J-1. The table shows that, in the calibrated model, between node 500 and
node 1000, there is a head difference of approximately 45 feet. According to
available basewide water elevation maps, this amount of relief on the water
table or any of other potentiometric surface does not exist. The Report should
discuss this obvious anomaly. The model results should be checked for errors.

Response:

The original Table J-1 contained water level information from Model Node
Number 500, well outside the area of interest (McClellan AFB). This nodal
information will be omitted from revised Table J-1 to avoid confusion.

7. Pages J-17 and J-18, and Figures J-10 through J-15, 3-22 through J-27, and J-34
through J-39. The text refers to the figures to illustrate the flow lines
associated with extraction wells and reinjection wells. However, we cannot
readily discern the effects of reinjection in any of the figures, either through
direct observation or comparison with corresponding figures showing extraction
alone. The hydraulic effects of reinjection of treated water should be more
clearly illustrated in the figures and more fully discussed in the text.

Response:

The absence of any noticeable effects from reinjection was the purpose of per-
forming the simulations. The reinjection is to occur into the regional aquifer,
and results suggest that this reinjection will not appreciably influence the con-
tainment resulting from extraction well pumping in the A-, B- and C-Monitoring
Zones.

& Page J-S0, paragraphs 2 and 3. The appendix refers to "recovery" and "delivery"
wells. We assume that these terms are synonymous with "extraction" and
"injection", respectively. We recommend that the relatively obscure terms
"recovery well" and "delivery well" be avoided in favor of the terms used else-
where in the Report, "extraction well" and "injection well."
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Response:

The term delivery well refers to a groundwater reinjection well. The term
recovery well refers to a groundwater extraction well. The terms delivery and
recovery have been removed from the revised Appendix J and replaced with the
more familiar terms injection and extraction.

9. Page J-SO, paragraph S. Tihis one-sentence paragraph notes that "variation of
transmissivity caused by the variation in saturated thickness was not accounted
for in the modeling effort." Is this a limitation of MicroFem, or was it simply a
choice made during model development? We note that other three-dimensional
numerical flow models (e.g. MODFLOW) have the capability to recalculate
transmissivity in unconfined aquifers at every numerical iteration. The
appendix should clarify this point and provide additional justification.

Response:

9. This statement was included in the Appendix in error. MicroFem does include
the capability of adjusting the transmissivity during each calculational time step
on the basis of the saturated thickness at each model node. This option was
used in the simulations to ensure that the pumping rates in areas with small
saturated thickness, such as OU A, would be sustainable. The viability of
extraction well pumping in these areas will be further evaluated during remedial
design through aquifer testing, and alternative technologies will be considered.

L Appendix K. VOC Mass Estimates

Significant Comment

1. Page K-9, top of page. The appendix downplays the significance of contaminant
mass overestimation in areas of low contaminant concentration, emphasizing
the fact that most of the contaminant mass is located within the high-concen-
tration areas. However, although contaminant mass overestimation may be
small, volume overestimation is probably quite large. Consequently, the
number of extraction wells and thus the overall cost of containment and extrac-
tion are also significantly overestimated. It is unclear why CH2M HILL insists
on using linear interpolation and extrapolation in low-concentration areas even
when they concede that logarithmic interpolation and extrapolation is more
appropriate in low-concentration areas. In preparation of the revised Report,
this issue should be revisited and perhaps target volumes should be refined
based on more accurate contouring methodology.

Response:

The extent of contamination and delineation of target volumes were not per-
formed using lienar interpolation. They were contoured by hand. Water quality
samples from 279 wells and boring were used. Several wells have measured )
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nondetect consistently and those samples delineated the bound conditions. In
areas were extent was unbound, source area information and groundwater flow
directions were used to delineate the extent so as not to overestimate the extent
of contamination.

Editorial Comments

1. Page K-2, paragraph 3. Noting that for most contaminants, frequency of detec-
tion has increased with time but maximum and mean concentrations have
decreased with time, the appendix attributes these phenomena to contaminant
migration resulting from ground water extraction. However, increase in
frequency and decrease in mean concentration may also be an artifact of the
large increase in number of monitor wells (many placed in low concentration
areas) with time. This concept should be considered and discussed in the
Report.

Response:

The text has been revised in the following manner, "For most contaminants, the
frequency of detections has been increasing with time, but their maximum and
mean concentrations have been decreasing. This may be the result of the
following:

Because of regional, Base, and extraction well pumpage, contaminant
plumes have been migrating.

"* Contaminant mass has been removed by extraction wells installed for
remedial actions.

"* Several wells that have been sampled consistently at non-detect levels
have been dropped from the monitoring program.

"* New wells have been added to the program to further define the plumes.
Th.:. has led to the addition of numerous wells in relatively low ground-
water contamination areas.

Hence, compounds have been detected in more sampled wells, but at lower concentra-
tions."

2. Table K-1, Summary Statistcs of 1992 VOC Sampling Results. Columns are
allotted for both "Minimum Non-Detect" and "Maximum Non-Detect" values,
yet both columns report zero for all compounds. The non-detect values should
be reported in Table K-I.

Response:

Table K-1 has been revised.
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3. Page K-S, paragraph 2, and Figures K-2, K-3, and K-4. The figures purport to
illustrate areal extent of COCs in monitoring zones A, B, and C. However, in
general, they bear little resemblance to the primary figures upon which they are
presumably based: Figures 2-S3, 2-54, and 2-55. These discrepancies should be
resolved or otherwise clarified. In addition, the figures should explicitly indi-
cate on which primary figures they are based, and they should indicate the
date(s) of sample data on which they are based.

Response:

Figures K-2, K-3 and K-4 will resemble the extent of prevalent contamination
figures presented in the Conceptual Model.

4. Page K-9, last paragraph. The appendix notes, "Cumulative mass versus cumu-
lative volume graphs show that the groundwater concentrations and flow rates
from the high concentration areas are significantly different than the concentra-
tions and flow rates from the low concentration areas." This sentence is non-
sensical. First, it is obvious that concentrations in the high-concentration areas
would be different from concentrations in the low-concentration areas. Second,
it is unclear how such graphs could contain any information regarding flow
rates, much less flow rates within high-concentration areas versus flow rates
within !ow-concentration areas. The entire paragraph should be clarified, and
presumably should refer to Figures K-1I through K-14 (Cumulative Mass ...
Versus Volume).

Response:

Comment noted. The text will be clarified.

5. Tables K-2 and K-6. The two tables report different values for total mass of
"TCE and cis-1,2-DCE and for total volume of TCE-impacted ground water. All
other quantities common to the two tables are equal in value. These discrepan-
cies should be corrected.

Response:

The masses of TCE and cis-l,2-DCE have been corrected in Table K-2.

6. Page K-20, equations. In the equation describing "mass sorbed," the soil bulk
density is denoted "pb%", but in the explanation of this term, it is denoted "pu."
In the equation describing "mass total," contaminant concentration in water is
denoted "CW." Elsewhere on this page, concentration in water is correctly
denoted "C,." These minor textual errors should be corrected.

Response:

The typographical errors have been corrected.
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RESP6NSE TO COMMENTS -WHILL

SUBJECT: Draft Final Groundwater Operable Unit RI/FS
McClellan Air Force Base

PROJECT: SWE28722.66.FS

DATE: March 28, 1994

Joseph B. Healy, Jr.
United States Environmental Protection Agency

GENERAL COMMENTS

1. This report does not meet EPA's minimum expectations for an RI. The
Conceptual Model does not replace the suggested chapters 2 and 3 from the
Table 3-13 of Guidance for Conducting Remedial Investigations and Feasibility
Studies under CERCLA. This was a topic of discussion during several agency
meetings in 1993. It is my understanding that the Air Force suggested
following the guidance recommended format, but would present the chapters in
a different sequence. It is also my understanding that McAFB and the
regulators reached consensus on how the PGOURI was to be summarized in the
RI/FS. This is completely missing.

Response:

Chapters 2 and 3 have been added.

2. It is evident from reading the RI/FS that the Air Force is not providing their
contractors with sufficient guidance. The extensive use of color graphics and
inclusion of unnecessary information is a waste of time and money. If the Air
Force wants to do something that exceeds expectations, then the Air Force and
their contractor(s) should focus their efforts on acceleration, streamlining, and
cost reduction, especially if the McAFB has intentions of becoming a "modelr
base.

Response:

The Air Force does not share EPA's opinion.

3. All graphics should be in black and white. The revised RI/FS should not
contain any color Figures, Tables, or Charts.
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Response:

The figures that can be black and white will be changed to black and white.
Where it is appropriate to use color, it will be used.

4. Details in the conceptual model regarding hydrology and chemistry which are
not specific to McAFB should be deleted. It is more appropriate to refer to
published literature.

Response:

The Remedial Investigation/Feasibility Study (RI/FS) report is a public
document, and the explanation of the processes that are taking place is
important. The public may not have other access to the information the
commentor wants deleted.

5. The northeastern OUs (E, F, G, and H) have not been investigated but are sus-
pected to contain contamination. If this report is intended to be a basewide
Groundwater RI/FS, it should include all OUs and contaminants found in the
groundwater. It may be more appropriate to title this as an interim or focused
report.

Response:

The report does include all contaminants found in the groundwater. This RI/FS
does support an Interim Record of Decision (ROD), and the document has
been revised to make this point clear.

6. Background concentration levels for inorganic chemicals in groundwater has
not been established. Background must be established for inorganic chemicals
to complete the RI/FS. A method similar to that used to establish background
for inorganic chemicals in subsurface soils is suggested.

Response:

The Air Force is proceeding with establishment of background levels for
inorganics in the groundwater.

7. The report does not present recent groundwater data (latest is from January
1993). At least two more quarters of groundwater sampling data could be made
available in the draft final report, especially unfiltered metals data. It is our
understanding that unfiltered metals samples have been collected since
approximately 1993.
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Response:

Data through the third quarter of 1993 has been incorporated into the Draft
Final report.

8. It is unclear how the vadose zone will be incorporated into the basewide RI/FS
for McClellan Air Force Base (McAFB); it is apparent most of the
contamination at McAFB is contained in the "smear zone." The Groundwater
OU RI/FS Report does not evaluate remediation of the basewide smear zone
and, apparently, so far none of the OU specific vadose zone RI/FSs do either. It
seems that the most appropriate way to deal with contamination at McAFB
would be to devise an overall plan for addressing the entire contaminant
problem (in all media), then to subdivide the problem into manageable units.
The overall plan should also address how these units will be managed from a
basewide prospective to timely completion. The plan must provide a
mechanism for efficient implementation of all administrative and CERCLA
requirements so that a basewide ROD is completed in a cost-effective and
timely manner. Ideally, detailed breakout of the steps should be agreed to by
all parties before work starts.

Response:

The Remedial Project Management (RPM) team is working to develop the
overall framework for following the CERCLA process at McClellan, from which
a plan similar to that described could be developed.

9. The IS-year time period for contaminants to be captured by proposed extraction
wells may be unnecessarily short. Additionally, the number of wells necessary
to meet this constraint during groundwater flow modeling is, in our opinion,
excessive. Removal or relaxation of this time constraint could allow for a
treatment scenario with fewer wells, reducing capital and, potentially, O&M
costs. The Air Force should re-examine the appropriateness of the 15-year
constraint. Further, it is recommended that model runs be performed to
analyze if the number of extraction and injection wells can be reduced, while
maintaining contaminant plume capture. Chapter 6 refers to hundreds of years
of contaminant persistency. How does this relate to the IS-year capture and the
optimization of extraction well placement?

Response:

Additional simulations were performed to investigate the option of including
fewer extraction wells in a given groundwater containment option and accepting
longer travel times for contamination to reach a particular extraction well. The
results of these simulations performed on the risk target volume suggest that
with such a sparse well arrangement, the extraction network is unable to
overcome the downward hydraulic gradient that exists in areas between the
extraction wells, and contamination migrates downward into lower strata. Since
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A-zone contamination overlies uncontaminated portions of the B and C monitor-
ing zones in many areas of the Base, this extraction network was considered
unacceptable.

10. The report frequently reads like a textbook educating the reader on very basic
items but often lacking details on site specific subjects. It has the flavor of a
teaching tool rather than a technical report on the groundwater Operable Unit
RI/FS at McAFB. The revised report should provide more detail for the many
broad-sweeping, partially substantiated statements presented in this document.
Several specific comments contained herein provide examples of the lack of
detail.

Response:

The Air Force views the public as a customer and needs to provide a report that
allows them to understand the complex issues at McClellan. A considerable
amount of detail has been added to the report.

11. The Air Force should evaluate, as a remedial alternative, the option of
aggressively reducing hot spot mass contamination using existing technologies.
The time and cost factors should be considered when presenting this alternative
with the six alternatives currently evaluated.

Response:

The results of the simulations including hot spot re-injection previously
presented in Appendix J have been more extensively evaluated, and the results
presented in Chapter 6 and Appendix J.

Chapter I- Introduction

SPECIFIC COMMENTS

1. p. 1-3

Third full paragraph, last sentence. The text references Figure 1-2 for a graphic
representation of the RI/FS/ROD process but fails to adequately explain it.
Additionally, the figure is confusing and consequently provides little direct
benefit to the report- the overuse of color and stealth cartoons detracts from
the overall effectiveness of the illustration. A much simpler, well-explained
black and white graphic is required.

Response:

The graphic has been removed.
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2. p. 1-6

Second paragraph. TIe text outlines McAFB goals and objectives for the IRP
and provides potential resource constraints. While we recognize that McAFB
may face future resource challenges, we are concerned that such resource con-
straints do not cause delays in the investigation and remediation of this NPL
Site. The discussion on priorities should include reference to risk reduction.

Response:

The Air Force is in the process of developing a risk reduction prioritization
model for McClellan. Chapter 13 has a detailed discussion of the priorities for
the implementation of the interim groundwater remedy, and risk reduction was
considered.

3. p. 1-7

Figure 1-3 does not need to be in color or include extensive graphics. A simple
black and white flow chart is sufficient.

Response:

The graphic is necessary and remains in the report.

4. p. 1-9

Figure 1-4 adds nothing to the discussion or the readers edification of how
existing remedial actions are integrated into the groundwater remedy. Remove
this figure.

Response:

The graphic is necessary and remains in the report.

Chapter 2-Conceptual Model

SPECIFIC COMMENTS

1. p. 2-2

Figure 2-1. The Air Force should remove cartoonish graphics. This figure adds
nothing to the readers understanding of the conceptual model. If the Air Force
determines that a figure is necessary for this information, then a simple black
and white flow chart could be used.
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Response:

The purpose of this figure is to explain the idea of a Conceptual Model to
readers who are unfamiliar with Conceptual Models. The figure shows how the
following components make up the framework of the Conceptual Model:

* Site Characteristics
* Source Area Information
* Fate and Transport
• Physical Transport Mechanisms

With the above information, existing conditions could be proposed and future
conditions could be predicted. It is believed that this figure assists in explaining
the structure of the Conceptual Model.

2. p. 2-S

Although Figure 2-2 is pretty, it is not necessary to produce this in color.
Especially since the RI is mostly devoid of site specific geology.

Response:

Geologic maps are generally in color and were originally in color. No additional
effort was made to generate this geologic map in color. It would be difficult and
ineffective to present the various outcrops in black and white, especially since
the figure is already presented. The discussion of geology is essential in
describing the alluvial and fluvial deposits that make up the subsurface units.

3. p. 2-7

Section 2.2.2. This is a very weak discussion of site geology and hydrogeology.
The Air Force has spent considerable effort investigating the base, yet very little
is even summarized here. One purpose of the RI is to report and present
information collected during site characterization. One cross-section is not
sufficient. Figure 2-3 would be easier to read if it were in black and white. The
Air Force should add more cross-sections and fence diagrams. The cross-
sections should be in black and white, depict lithology, water levels, vertical
gradients and chemistry.

Response:

Two chapters, Study Area Investigations (Chapter 2) and Physical
Characteristics of the Study Area (Chapter 3) will be added to the RI/FS.
Eight cross sections showing boring lithology, contaminant concentrations, water
levels, and geophysical logs will be presented in Chapter 3. A thorough
discussion of the geology will be presented.
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4. p. 2.9

Second paragraph. The text states that if significant aquitards separate the
monitoring zones beneath McAFB, the water level responses to regional pump-
ing in each monitoring zone would be dampened. It should be noted that the
degree of dampening would also be related to the locations of the pumping well
screen intervals; wells with intervals screened over most of the monitoring zones
could produce similar water level responses.

Response:

Although it is true that water level responses would be similar in wells that are
screened through the zones that the pumping wells are screened in, few such
scenarios exist in the present well network. Generally, pumping wells are
screened significantly deeper than the Monitoring Zones D and E, whereas most
of the monitoring wells are in Monitoring Zones A, B, and C.

5. p. 2-9

Figure 2-6, Gradient between OU A well clusters. The figure contains data
through December 1992. Please update the figure in the revised report to
include available 1993 data. This figure does not benefit from use of color and
should be changed to black and white.

Response:

The last horizontal axis label was incorrectly labeled as "Dec-92"; it has been
corrected to "Jan-93." This figure does include January 1993 data. This figure
will be a black and white in the Draft Final version.

6. p. 2-10

Figure 2-4, Bydrographs of wells in the A and B zones of OU A, OU B/C, and
OU D. The figure contains data through January 1993. Please update the
figure in the revised report to include more recent available data. This figure
does not benefit houm use of color and should be changed to black and white.

Response:

Post January 1993 water level information is currently not available in electronic
format and will not be updated into these hydrographs.

7. p.2-11

Figure 2-5 does not benefit from the use of color and should be in black and
white. Add data to support contours.
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Response:

Figure 2-5 will be presented in black and white. The January 1993 data used to
generate these figures is presented in Figures 2-38, 2-39, and 2-40. The data in
these figures will be referenced on Figure 2-5.

& p. 2-13

Second paragraph. The text states the necessity to divide the saturated zone
into two-dimensional layers even though the groundwater system behaves more
as one unit. It is unclear, based on the provided rationale, why the system was
subdivided into several two-dimensional systems. The last sentence of the
paragraph indicates that the conceptual model was developed, in part, based on
constraints of the groundwater investigation tools (numerical modeling and
contouring) instead of site data. Please revise the text to more clearly explain
why the groundwater system beneath McAFB was divided into several two-
dimensional systems. Please include a discussion as to the advantage of
studying the groundwater system as discrete two dimensional systems as
opposed to one three dimensional system.

Response:

The text explains that the subsurface was divided into zones for interpretation
according to geophysical logs, but that the subsurface is believed to behave more
as one unit than as separate units. There is no advantage to studying the system
as a two-dimensional system not a three-dimensional system. The second
paragraph on page 2-13 appears to have been confusing and has been omitted.

9. p. 2-13

Third paragraph. The text states that aquifer test data from 28 single-well
aquifer tests were evaluated to estimate the distribution of aquifer
transmissivity across McAFB. It is unclear why data from only 28 of the 41
single-well tests were used for this evaluation (Final PGOURI Report p. 2-19,
last paragraph). It is also unclear why test data from multiple-well tests were
not used (Final PGOURI Report p-19, Second paragraph). Please provide
additional text to clarify the aquifer parameter evaluation in this report.

Response:

All of the single-well and multiple-well aquifer test results contained in the
Preliminary Groundwater Operable Unit Remedial Investigation (GW OU RI)
"were considered when constructing the three-dimensional groundwater model to
support the Groundwater Operable Unit Remedial Investigation/Feasibility
Study (GW OU RI/PS) Report. It was the opinion of CH2M HILL that the
results of the single- and multiple-well aquifer tests were more representative of
the aquifer characteristics than were the slug-test results. The slug-test results
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consistently resulted in transmissivity estimates that were a full order of
magnitude lower than the estimates obtained by standard continuous-rate
aquifer tests. Slug tests do not stress the hydrologic system to the extent that
pumping tests do, and as a result provide transmissivity estimates from the
aquifer materials extremely close to the well. It is our opinion that aquifer tests
that include pumping of significant quantities of water are a more appropriate
source of information when constructing a groundwater model to compare
various groundwater extraction scenarios.

10. p. 2-14/18

Figures 2-7 through 2-11 do not benefit from the use of color.

Response:

Figures 2-7 and 2-8 will remain in color because the colors used in these figures
distinguish between wells screened in Monitoring Zones A, B, and C. Figures
2-9, 2-10, and 2-11 will be presented in black and white in the next version of
the report.

11. p. 2-18

Figures 2-10 and 2-11. The figures show transmissivity contours in the B and C
Monitoring Zones. Considering the amount of investigative work completed,
little or no OU C transmissivity or hydraulic conductivity data were presented
in these figures. If supplemental data exist, they should be added to the figures
to improve contouring control.

Response:

Of the 27 single-well aquifer tests conducted during the Preliminary GW OU RI,
the only OU C wells that were monitored were the MW-206/MW-207/MW-208
cluster. The transmissvities from the Papadopolus-Cooper method are pre-
sented on Figures 2-9, 2-10, and 2-11. The transmissivity values have been
recontoured to honor the data.

12. p. 2-20

First partial sentence. The sentence states that Table 2-1 presents
transmissivities and hydraulic conductivities for Monitoring Zones A, B, and C
for each OU. Table 2-1 does not include the above information for OU G.
Please include the data from OU G (MW.195 and MW-196) as depicted on
Figures 2-10 and 2-11, respectively.

Response:

The OU G aquifer parameters have been added to Table 2-1.
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13. p. 2-29

Third full paragraph. Please reference the source for the historical information
presented in this section.

Response:

The reference for the OU C source area history has been added to the text.

14. p. 2-30

First paragraph. Please reference the source for the historical information
presented in this section.

Response:

The reference for the OU D source area history has been added to the text.

15. p. 2-30

Second paragraph. Please reference the source for the historical information
presented in this section.

Response:

The information on the Industrial Waste Line (IWL) was obtained from various
Preliminary Assessment (PA), sampling and analysis plan (SAP), and RI reports
on the different OUs that the IWL runs through.

16. p. 2-30

Third paragraph. Second to last sentence. The text states that Figure 2-12
depicts the route of the IWL: Figure 2-12 does show approximate boundaries of
OUs at McAFB, but does not show the IWL. Please revise the figure to include
the location of the IWL or reference another figure.

Response:

The text has been revised to reference Figure 2-13, which does show the IWL.

17. p. 2-31

First complete paragraph. The text states that no detailed assessments or
investigations have been performed for OUs, E, F, G, or H but that the extent of
contamination in these OUs is considered minimal when compared to OUs A
through D. Please clarify why the extent of contamination is considered
minimal when no investigations have been conducted in the former OUs.
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Response:

Although detailed analysis on OUs E, F, G, and H have not been performed,
several source areas in these OUs have been identified and are referenced in
the text. In addition, several monitoring wells have been installed in these OUs
to monitor the water quality and water levels. The contamination in OUs E, F,
G, and H are considered less of a priority than OUs A, B, C, and D for the
following reasons:

The groundwater concentrations measured from wells in OUs E, F, G,
and H are orders-of-magnitude less than groundwater concentrations
measured in OUs A, B, C, and D.

Because groundwater currently flows in a southwesterly direction, the
likelihood is small that contamination from OUs E, F, G, and H will
migrate offbase and pose a threat to municipalities. Conversely, plumes
from OUs A, B, C, and D are believed to be migrating offbase.

Because of funding constraints, the OU remediation of the groundwater plumes
will have to be performed in phases. Priority has been given to the OU A, B, C,
and D plumes because of the high concentrations and potential for offbase
migration.

18. p. 2-31

Third complete paragraph. The text lists five primary COCs at McClellan
AFB. Chemicals of concern are normally established after all investigative data
on Site contaminants are presented. The COCs are normally identified early in
the Risk Assessment. It seems premature to list these chemicals as COCs in
the section dealing with conceptual model development. Additionally, several of
the OUs have not been investigated and metal COCs have not been addressed.
(This is due to the fact that background concentration levels for metals have
not been established). It is suggested that a different term be used for these
contaminants or provide reference for this designation. (For further
information, please reference page 3-22, Section 3.4.2.2 of Guidance for
Conducting Remedial Investigations and Feasibility Studies under CERCLA,
dated October 1988.)

Response:

The term "prevalent contaminants" has been used to describe compounds in the
Conceptual Model that were once called "contaminants of concern."

R
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19. p. 2.32

Table 2-3, Summary of Wastes and Contaminants by Operable Unit. The table
summarizes types of wastes and contaminants in the OUs. It does not include
PCBs and dioxln/furan compounds confirmed in OU 11 and OUD. Addition-
ally, OUs E, F, G, and H should be included. Please update the table
accordingly.

Response:

PCBs and dioxin/furan compounds have been added to the lists of contaminants
found in OU B and OU D in Table 2-3. OUs E, F, G, and H have also been
added to Table 2-3.

20. p. 2-33

Table 2-4, Physical and Chemical Properties of VOCs of Concern. The table
fists physical properties of several VOCs, including their mean, frequency, and
maximum detections. It is unclear to what the mean, frequency, and maximum
detect refer (VOCs in soil or water? Does frequency refer to the number of
locations with positive analytical results?). Please provide footnotes or
additional text to clarify these columns in the table.

Response:

The title of Table 2-4 has been changed to "Physical and Chemical Properties of
Groundwater VOCs of Concern." The third column, "Mean," has been foot-
noted with the following, "Mean calculated with non-detects as zero." The
fourth column heading has been changed to "Frequency of Detects" to clarify
the information presented in the table.

21. p. 2-33

The color cartoons for Henry's Constant, Solubility in Water, Partition
Coefficient, and Vapor Pressure are not necessary. Each are almost illegible
due to the extensive use of color and unneeded graphics.

Response:

These pull-out figures are intended to explain to the lay reader the range of
partitioning tendencies of the volatile organic compounds (VOCs) of concern,
depending on their Henry's constant, water solubility, vapor pressure and
coefficient of distribution. The partitioning tendencies and mobility of
contaminants is essential in understanding the current site conditions and extent

as of contamination. The colors in these pull-out figures will be removed to make
them more like charts and more easily read.
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22. p. 2.35

Figure 2-14 should be in black and white without the use of cartoons.

Response:

This figure is intended to explain to the lay reader the multiphase partitioning of
contaminants in the vadose zone and in the groundwater. The figure shows how
nonaqueous phase liquids (NAPLs) exist as free product and contaminants sorb
to the organic carbon site on soil particles. The figure shows the four phases in
the vadose zone and the three phases in the groundwater zone. This figure is
intended to visualize a complex topic for the reader.

23. p. 2-36

First paragraph and Figure 2-15. Why was foc = 0.002 used? This discussion
needs a summary. There is no value added by use of color.

Response:

Typical organic carbon fractions (fo) range from 0.001 to 0.003. Soil sampling
collected during Summer 1993 at OU D confirms that fo, values range from
0.0009 to 0.006, with an average of 0.00274. An fo• of 0.W02 was selected
because it fell within the range of typically accepted values confirmed by field
sampling. The intention of the figure was not to demonstrate how contaminants
partition differently because of their partition coefficients. The following
summary has been added to the discussion: "At a given organic carbon content,
contaminants would ideally partition differently under equilibrium conditions.
Their tendency to partition is related to their partition coefficient, K,." The
figure will be presented in black and white in the Draft Final RI/FS.

24. p. 2-39

Second full paragraph, second sentence. The sentence states that dissolution of
DNAPLs in a saturated environment can take decades or centuries. Please
provide support for this statement. The entire discussion on DNAPLs should
end with a recommendation for source removal.

Response:

The source of the statement is provided in the first sentence of the subsection,
"Presence, Implications, and Mass Movement of DNAPLs." The information on
DNAPLs was obtained mainly from DNAPL Site Investigadon by Robert M.
Cohen and James Mercer. The recommendation for source removal was made

* in the Basewide engineering evaluation/cost analysis (EE/CA) and was
mentioned in the Feasibility Study Approach Chapter.
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25. p. 2.39

The discussion on transport mechanisms is far too detailed for this document.
This entire section can be briefly summarized with references to text books
where needed. The cartoons are not necessary and should be deleted from the
revised version. Figure 2-19 can be used if it is changed to black and white.

Response:

It is of the opinion of the Air Force that the RI/FS must be understood by the
general public. The public does not have access to textbooks discussing con-
taminant transport mechanisms. Hence, the section discussing contaminant
transport mechanisms will remain the Conceptual Model.

26. p. 2-46

Figure 2-20 does not benefit from use of color. The revised figure could use
different symbols instead of color.

Response:

The figure has been revised and will be presented in black and white in the next
version of the report..

27. p. 2-50

Figure 2-22 does not benefit from the use of color. The revised figure should be
in black and white. The text in the discussion on page 2-47 should provide
reference for the data used to construct this figure and Figure 2-23.

Response:

Figure 2-22 will be presented in black and white in the revised version of the
RI/FS. The following sentence has been added to the text to reference the
source, 'These gradients were measured from groundwater elevation contour
maps prepared by the County of Sacramento Department of Public Works
(presented in Figure 2-21)."

28. p. 2-52/57

The figures on these pages do not need to be in color. How were the cross-
sections determined? Are these representative of each OU? Figure 2-29 and
2-30 are appropriate for a work plan, where little is know of a site or base. Site
and/or base specific information should be added to these two figures. On
Figure 2-30 the text box titled Regional Production and Base Wells, fourth
bullet should be changed from "contaminant moss" to "contaminant mass."
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Response:

The figures showing the decline of the water table will be presented in color
because in some areas the lines overlap and it is difficult to distinguish between
the differences. Figure 2-29 and Figure 2-30 are necessary to explain to the
general public the impacts that the historical base activities had on the creation
of the smear zone and contamination of the groundwater. The typographical
error will be corrected.

29. p. 2-60

First partial paragraph, fourth sentence. Please define the term "conservative
particle."

Response:

The following sentence has been incorporated into the text: 'The term
"conservative particle" describes a particle that does not transform and is not
retarded by sorption."

30. p. 2-60

First complete paragraph. Figure 2-31 and 2-32 should be checked by hand.
The text introduces Figures 2-33 through 2-36 as depictions of estimated smear
zones in cross-section. The text does not discuss the cross-sections. What is
the purpose of these cross-sections? Will they be used to develop additional
information in subsequent reports? Does the information depicted on the cross-
sections compare with field observations? Please provide a brief discussion of
the implications which might be derived from these figures, particularly the
differences in extent of smear zones and extent of estimated 1993 TCE
contamination data in groundwater. For example, can conclusions be made for
why the estimated 1993 TCE groundwater contamination extent correlates with
the 1968 OU A smear zone, while the 1993 groundwater contamination
correlates with the 1950 OU B smear zone? Also provide a reference of data
used to construct these figures. It appears from the discussion provided in the
text and the precision of the drawings that these figures are not necessary.

Response:

The purpose of the cross sections is to show the extent of smear zone
contamination in profile view. They present literally the interface between the
groundwater and the vadose zone. Comparisons between these cross sections
and field data could be performed by subsequent reports. The assumptions
made in preparing these figures are presented in the text.
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31. p. 2-60

Last paragraph. The text states that BW-18 has a large radius of influence,
hence groundwater locally moves toward BW-18 from aHl directions.
Apparently, BW-18 (and BW-20) are not located on Figures 2-38 through 241.
For completeness, please add them to these figures. In addition, it would aid
the reader if all extraction/pumping wells were highlighted on these figures.
Please review them, as appropriate.

Response:

The locations of BW-10, BW-18, and BW-29 will be presented in Figures 2-38
through 2-41. All extraction wells will be labeled with a different symbol to aid
the reader.

32. p. 2-69

Last paragraph. Last sentence. The sentence states that the observed
downward hydraulic gradient beneath McAFB is necessary to drive water from
the recharge area to the discharge area. It should be noted that this gradient is
a measurement of the head differences between the recharge and discharge
areas. Consequently, a gradient cannot drive anything. It is a term to describe
the apparent difference between two locations of differing groundwater head
values. Please revise the sentence accordingly.

Response:

The text has been revised in the following manner to incorporate the comment:
"The vertical hydraulic gradients that exist at the Base are predominantly
downward, except on areas where shallow extraction is occurring. This down-
ward gradient is a result of hydraulic level differences between recharge areas
and discharge areas. Surface infiltration is the major source of recharge.
Regional pumping is the major component of discharge. Consequently, water
moves from the recharge area (ground surface) of higher hydraulic head to the
discharge area (regional aquifer) of lower hydraulic head."

33. p. 2-69

Figure 2-37 does not benefit from the use of color and should be revised as
black and white.

Response:

The figure has been revised and will be presented in black and white in the next
version of the report.
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34. p. 2-70

Third paragraph. This paragraph assumes an annual recharge rate of
2.5 inches (15 percent of precipitation). Please reference the source of the
assumed recharge rate.

Response:

This assumed recharge rate was estimated from a combination of professional
judgement and experience with other projects in the Sacramento area. This
value is also supported by the calibrated groundwater model presented in
Appendix J. Site-specific recharge studies have not been performed at the Base
to independently verfly this recharge rate. Please refer to the discussion of the
recharge rates selected for the groundwater model presented in the revised
Appendix J.

36. p. 2-79

Figure 2-42 does aid the text and should not be included in the revised text.

Response:

This figure shows where all the production, municipal, and Base wells are
located within the vicinity of McClellan AFB. By presenting this dense network
of pumping wells, this figure shows that the groundwater aquifers in this area
are heavily pumped and used by municipalities.

37. p. 2-81

Figure 2-43. The three Caltrans wells identified as CT-I, 2, and 3 each have a
Base Well symbol, please clarify.

Response:

The Caltrans well symbols have been changed to district well symbols.

38. p. 2-85

Second paragraph. This paragraph states that pumping rates for the City of
Sacramento, Caltrans, and Citizens Utilities wells are not anticipated to
change. Information included on Figure 2-44 indicates that no pumping
information was available for the Caltrans wells. How can a statement be made
about the future pumping rates for the Caltrans wells if no information is
available? Please clarify.
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Response:

Caltrans pumping data has been added to Figure 2-44. The last paragraph in
Section 2.5.6 has been deleted.

39. p. 2-85

Fourth paragraph, fifth sentence. The sentence identifies the "triox hole," please
define as to which well this refers. Also, a reference is made on Table 2-6 to the
"Triax hole." Please clarify.

Response:

The triax hole is one of two seismic survey wells located at Camp Kohler. It is
not a water supply well. The text has been modified to explain this. The
location of this well and the other three Camp Kohler wells have been added to
Figure 2-43. The spelling of "triax" has been corrected in the text.

40. p. 2-85

Fourth paragraph, last sentence. This sentence states that LW-i and LW-2 will
be redrilled and decommissioned. Please expand the discussion and cite the
location of the relevant redrilling and decommissioning process. (Additionally,
is this offbase area considered part of the NFL site? Is any investigation going
to be performed in the area of the fuel tank farm?)

Response:

Well LW-1 was uncovered by backhoe and has been filled with concrete. It has
been agreed upon by the agencies that there is no need to abandon this well.
Well LW-2 was decommissioned in January 1994. The locations of these wells
are presented on Figure 2-43.

41. p. 2-86

The information in 2.6 is not a sufficient summary of existing and observed
conditions identified by the RI. This section needs to be extensively revised to
summarize all data and all decisions made during the RL

Response:

Two chapters will be added to the Draft Final of the report. The first will
provide a summary of previous investigation findings. The second will provide a
summary of the major conclusion of the Preliminary GW OU RI (Radian,
1992). The chapters are entitled Study Area Investigation and Physical
Characteristics of the Study Area.
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41. p. 2-86

Last paragraph. Please correct the text in this paragraph that lists VOCs of
concern. These are inconsistent with the COCs listed on page 2-31. Please
clarify.

Response:

The four prevalent contaminants are TCE, PCE, 1,2-DCA, and cis-1,2-DCE. All
text and/or tables on these pages will present and discuss only four VOCs as
contaminants of concern (COCs).

42. p. 2-87

Table 2-6. Table column titles should either be footnoted for abbreviations, or
provide full explanations (e.g., Inst. Date - Installation Date).

Response:

Complete titles have been added to the column headings.

43. p. 2-88

First paragraph, first sentence. Text in this sentence should identify the sources
(state or federal) or MCLs and background levels.

Response:

The sources of the MCL levels have been footnoted in Table 2-7. The
background levels have been removed from the table. The following sentences
have been incorporated into the text to discuss background conditions,
"Background conditions exist when there are no detectable concentrations of
VOCs using reliable analytical methods. In most cases, this can be met by using
EPA Method 601 and 602 with a 0.5 1&g/l detection level."

44. p. 2-88

Second paragraph, second sentence. The sentence states that the histograms in
the referenced figure (Figure 2.45) contain information on TCE and 1,2-DCA.
However, the histograms presented in Figure 2-45 include histograms for carbon
tetrachloride, chloroform, DCE, 1,2-DCE, PCE, and TCE but not 1,2.DCA.
What is the purpose of this figure? It does not adequately summarize the data
collected during the RI.
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Response:

1,2-DCA was mislabeled as "DCE." The correction has been made. As dis-
cussed in the text, the purpose of this figure is to show how the average
concentrations and frequency of detections have changed with time. All data
from the Groundwater Sampling and Analysis Program (GSAP) program, up to
the January 1993 sampling period, was used to create this figure.

45. p. 2-88

Last paragraph. The text states that nickel and manganese have been
consistently detected above MCLs in filtered groundwater samples. It is EPA
Region 9 current policy that only unfiltered groundwater samples may be used
for risk assessment purposes. The use of filtered samples to identify COCs is,
therefore, not appropriate. Please refer to the attached article by Puls and
Powell (1992) for a technical discussion of collecting groundwater samples for
metals. It may be inappropriate to dismiss metals as COCs since they have not
been compared to background concentration levels.

Response:

We agree with the comment. McClellan is aware that only unfiltered metals
samples can be used in risk assessment. No metals can be selected or dismissed
as COCs until a detailed evaluation of metals is performed. Yet an evaluation
of metals cannot be performed in this interim RI/FS for the following two
reasons:

"* Background groundwater metals concentrations have not been estab-
lished for groundwater beneath McClellan AFB. Hence, it is not possible
to differentiate the difference between metals in groundwater that occur
naturally due to mineral dissolution and metals contamination from Base
activities.

"* A variety of field procedures have been used and it is not possible to
distinguish between results from different sampling procedures. Histor-
ically, both filtered and unfiltered samples have been collected at low,
and possibly high flow rates. Turbid samples are generally collected at
high flow rates that may overestimate groundwater metals concentration.

Background concentrations must be established and field sampling techniques
must be standardized before the extent of metals concentrations can be evalu-
ated. A discussion of metals as a data gap is presented in the conceptual
model.
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First complete paragraph. The text states that results from 1991 were selected
because 1991 was the most recent year that filtered metal samples were col-
lected. As previously commented (see specific comment 31), filtered ground-
water samples cannot be used for risk assessment purposes. Please re-evaluate
inorganic results by using unfiltered groundwater samples to establish COCs.

Response:

It is currently not possible to distinguish between filtered and unfiltered
samples. It has been recommended in Draft Final RI/PS that techniques for
sampling groundwater for metals be standardized before a detailed evaluation of
metals in the groundwater be performed to establish COCs.

47. p. 2-9O

Second complete paragraph. The text presents a Sacramento Basin background
concentration level for manganese. While this reference may be appropriate
when considering basin wide manganese concentrations, the basin wide value is
not appropriate for use at McAFB. Defensible background concentration ranges
for inorganic chemicals in groundwater beneath McAFB must be established in
order to adequately assess the need for remediation of these chemicals. The
process for establishing the background concentration ranges should make use
of the appropriate statistical methods, given the available data. The methods
could be similar to those used to establish background concentration ranges for
inorganic chemicals in subsurface soils at McAFB.

Response:

McClellan agrees with the comment. It has been recommended in the Draft
Final RI/FS that background metals concentrations in the groundwater be estab-
lished before a detailed evaluation of metals in the groundwater be performed.
Establishing background concentrations is beyond the scope of this RI/FS. It
should be performed as a post RI/FS activity. Once background is established,
the conceptual model regarding metals concentrations can be refined.

48. p. 2-90

Third complete paragraph. Thr sentence. The sentence states that nickel is
not considered a COC in grundwater at McAFB. It is unclear why nickel
should not be considered a COC, particularly since the previous sentence states
that elevated nickel concentrations may be related to past activities at the
contaminant source areas. An adequate and defensible rationale for removing
"nickel from consideration as a COC has not been, in our opinion, presented in
this report. Please revise the report to consider nickel as a COC or present
detailed discussions supporting the decision to eliminate it from consideration

RDDIOOIS623.WPS RC-21



q

(e.g., it occurs consistently behw Site-specific background concentration
ranges). Additionally, Section 7.6.1 references the presence of acetone and
MEIL Please evaluate these compounds for inclusion into the list of COCs.

Response:

No metals can be selected as COCs until background metals concentrations in
groundwater are established for the groundwater beneath McClellan AFB. This
has been discussed in the Draft Final RI/FS. Acetone and MEK are parameters
that impact treatment processes, but were not selected as COCs because their
current groundwater concentration do not pose a health risk.

49. p. 2-91

Second complete paragraph, last sentence. The text describes the hypothetical
uncertainty associated with contaminant data interpretations if data were
missing. It is unclear why this statement is included in the report.

Response:
As stated in the text, the scenario of missing wells demonstrates how
interpretation of groundwater water quality data and extent of contamination
are dependant on the monitoring well network. This uncertainty is not purely
hypothetical. In almost all cases Basewide, understanding of the extent of
contamination is limited to the location of monitoring wells. The extent could
only be bound with confidence in areas where wells have consistently measured
nondetect. Conversely, plumes could only be identified in areas where wells
have consistently measured detects.

50. p. 2-95

Figures 2-47, 2-48, and 2-49. Please add extractions wells to the legend.

Response:

The extraction wells have been differentiated from the monitoring wells in the
figures and in the legend.

51. p. 2-101

Figure 2-50. This figure does not benefit from the use of color. The proposed
new well is not needed. How was uncertainty determined?
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Response:

The use of color helps to distinguish between the differences in extent of
contamination for different monitoring well networks (see Response to
Comment 49). The intent of this figure is not to propose new well locations but
to demonstrate the idea that the northern extent of the OU A Monitoring Zone
B plume could be delineated further with the installation of a well north of
MW-225. Uncertainties were initially identified in the Strawman ROD in
November 20, 1992, and are presented in Table 4-2 of the Feasibility Study
Approach. Uncertainty in the monitoring well network is a reason why the full
extent of contamination is not known (second uncertainty in Table 4-2).

52. p. 2-102

Figure 2-51. The figure is inaccurate. Please update the scheduled completion
of the final GW OU RI/FS. This figure does not require the use of color.

Response:

Figure 2-51 will presented as a black and white timeline. The final GWOU
RI/FS will be shown to be completed in 1994.

53. p. 2-104

Figure 2-52 does not require the use of color

Respose:

Figure 2-52 will be presented in black and white.

54. p. 2-103

Fourth paragraph. It should be noted in this paragraph that CW-150 was
abandoned in April 1991 (see Appendix 0, pages 10-15).

Response:

The text has been modified to incorporate the comment.

55. p. 2-104

* Last paragraph. The text states that the estimated contaminant extent for
VOCs will be based on groundwater sampling results obtained from January
1992 and January 1993, but the estimated contaminant extent for metals will be
based on sampling results obtained prior to 1992. It is assumed that the data
Prior to 1992 is from filtered groundwater and cannot be used for risk
assessment purposed. Since unfiltered sampling data must be used for risk
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assessment, please revise the report accordingly. Additionally, sampling data
for metals from the same time period as those for VOCs should be used, if
possible.

Response:

Four figures have been prepared showing the lead, nickel, chromium,
manganese, and aluminum concentration results in wells in the A, B, C, D, and
E Zones that were sampled in the second and third quarter of 1993. It is
currently not possible to distinguish between filtered and unfiltered samples. It
has been recommended in Draft Final RI/FS that techniques for sampling
groundwater for metals be standardized before a detailed evaluation of metals in
the groundwater be performed to establish COCs any risk assessments.

56. p. 2-106

The figures showing the extent of contamination (Figures 2-53, 2-54, 2-55, and
2-66) should include all COCs (see comments 31 and 34). Additionally, a
figure(s) showing extent of metals contamination should also be included.

Response:

See response to comment 55. The extent of metals concentrations cannot be
delineated at this time because background concentrations have not been
established. It is currently not possible to distinguish between metals that occur
naturally in the groundwater from mineral dissolution and metals contamination
due to Base activities.

57. p. 2-106

Last paragraph, last sentence, Figures 2-53, 2-54, and 2-55. The text states that
contaminant concentrations generally decrease from the A Zone to the D Zone.
While this is probably true, Figures 2-53, 2-54, and 2-55 show a decrease in
TCE concentrations from approximately 3,000 Wzg/ to 1 Iug/l from the A to B
Monitoring Zones and then an increase in TCE to greater than 1,000 ig/o in the
C Monitoring Zone within what appears the vicinity of OU C1. An explanation
for this would be appropriate in this section. McAFB should consider installing
a monitoring well(s) in the area to delineate the complete vertical distribution
of contaminants (throughout Monitoring Zones A, B, C, and D).

Response:

The >1,000 jsg/1 contour interval presented in Figure 2-55, Extent of
Contamination in Monitoring Zone C, is the result of a sample collected in EW-
144 that measured 1,300 pg/l. In the data base, EW-144 was assigned to
Monitoring Zone C. But by comparing screened interval depths with monitoring
zone depths, EW-144 is actually screened in Monitoring Zone C. Hence, TCE
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concentrations appear to decrease from approximately 3,000 jg/l to greater than
1,000 jsg/l from the A to B Monitoring Zones, and then from greater than
1,000 pg/l to greater than 1 pg/l from the B to C Monitoring Zones. This will be
incorporated into the text and figures of the Draft RI/ES.

58. p. 2-106

Last paragraph. What is the significance of the cross-section used. Why is
there not a cross-section normal to groundwater flow for OU A plume? Figure
2-58, 2- and 2-60 need to have contours checked by hand. It would be helpful if
lithology were included in these sections.

Response:

Eight cross sections have been included in Chapter 3, Site Characteristics. They
will show lithology. Three of the cross sections in OU A are perpendicular to
groundwater flow.

59. p. 2-124

Fourth full paragraph. The paragraph should be edited to include language
indicating that the Conceptual Model will be expanded as investigations of OUs
E, F, G, and H are completed.

Response:

The following text has been incorporated to address the comment: "As detailed
investigations of OUs E, F, G and H are performed, the data collected will be
incorporated into the conceptual model. Information regarding source areas,
the industrial waste line, and the vadose zone coupled with water level and
water quality data will help delineate further the extent of contamination in
those operable units."

60. p. 2-125

First paragraph. The section presents calculated VOC mass dissolved in
groundwater and adsorbed to the soil matrix. For completeness, please provide
calculations used to determine total mass.

Response:

The following sentence has been added to the text: "The assumptions made and
performed to calculate VOC mass and volume are presented in Appendix K,
VOC Mass Estimates."

R
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61. p. 2-127/8

The figures on these pages do not require the use of color.

Response:

Figures 2-61 through 2-64 will be presented in black and white.

62. p. 2-128

Second paragraph. The sections presenting the rationale for assigning hot spot,
MCL, risk, and background target volumes seems to be inconsistently applied.
A detailed explanation of the development of each type of target volume
developed for each zone (A, B, and C) should be presented. The following three
figure sets were compared for continuity with respect to projected extent of
contamination, target volume development, and proposed MCL target volume
groundwater extraction:

* A Zone Figure 2-53; 2-65; 6-16;
* B Zone Figures 2-54; 2-66; 6-17;
* C Zone Figures 2-55; 2-67; and, 2-18.

A Zone: Figure 2-53 shows concentration contours for both TCE
(>1.0 pg/i) and cis- 1, 2-DCE (> 1.0 Wg/I) in the vicinity of MW-
295 (OU-H). Figure 2-65 indicates that a concentration of 10.0
pg/l TCE was reported in groundwater samples collected from
MW-295 in 1982. This location appears to qualify for the
development of an MCL target volume, based on the reported
1982 TCE concentration; however, no extraction wells are
proposed for this area on Figure 6-16. This does not seem to be a
result of the age of the data since 1982 data is used to qualify a
hot spot target volume at MW-8 (OU-A, figure 2-65)
approximately 4000 feet south of MW-.5.

Figure 2-65 contains an area designated as a background target
volume in the eastern portion of OU-G. The figure indicates that
TCE concentrations below laboratory detection limits were
recorded in 1991 water samples collected from MW-102 on the
northeast boundary of the projected background target volume.
Text on page 2-135 describing how background target volumes are
developed states that this target volume type is "defined as an
area where total VOC concentrations are greater that 0.5 Wg/l."
Figure 2-53 does not show any chemical concentration contours in
this area and, since no chemical concentration information other
than the non-detected level of TCE from MW-102 samples were
presented on Figure 2-65, it is unclear why this background target
volume was developed. Please clarify.
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B Zone: Contaminant contours for PCE (concentration not identified) and
TCE (> 1.0 pg/l) are depicted on Figure 2-54 in the vicinity of
MW.195 (OU-G). Figure 2-66 includes an MCL target volume in
this area with a reported TCE concentration below laboratory
detection limit from a 1990 groundwater sample. It is unclear
why a target volume on Figure 2-66 and the proposed extraction
well on Figure 6-17 were developed for this area since the reported
contamination does not exceed the MCL for TCE, and the PCE
concentration is not identified. Please clarify.

Figure 2-54 also includes an area of contamination in OU-D with
depicted concentrations of 1,2-DCA (>100 pWgl) and TCE (>
10 pWJl). Both these concentrations are in excess of their
respective MCLs of 0.5 and S pg/i. Figure 2-66 presents analytical
data from groundwater sampling activities completed during 1985
which include a reported TCE concentration of 296.0 pW/I from
MW-38D. An MCL target volume was not developed for this area
and the area around the well is not included in either the risk or
background target volumes. Additionally, this figure indicates
that the six extraction wells in OU-D all contained groundwater
with TCE concentrations greater than the MCL as reported
during 1991. The wells are located within or near the background
target volume created for this area and, according to the text on
page 2-135, the areas around MW-38D and the extraction wells
should have an associated MCL target volume. Further,
Figure 6-17 shows six OU-D extraction wells without an associated
MCL target volume. Please explain these inconsistencies.

Figure 2-66 shows a risk and background target volume in an
area off base, directly west of OU-C. No supporting data on the
presence or concentration of chemicals in this area is included in
Figure 2-66 or 2-54. Please clarify.

Figure 6-17 includes an extraction well within OU-C. Figure 2-54
indicates that concentrations of TCE (>1.0 pg/l) and cis-1,2-DCE
(>0.5 Wg/I) are present in the groundwater around MW-207.
Figure 2-66 shows a 1991 TCE concentration of 2.7 pg/W in water
samples from MW-207. The above data suggest that this area
does not fulfill the criteria established for the assignment of an
MCL target volume. However, as previously stated, Figure 6-17
Extraction Well Locations, B Monitoring Zone, MCL Target
Volume shows an extraction well in this area. Please address this
inconsistency.

TCE concentrations of 5,400.0 pg and 800.0 Wg/i were detected in
1993 water samples collected fIrom EWs -233 and -234,
respectively, as shown on'Figure 2-66. Although the area around

RDD10013629.WPS RC-27



these wells is depicted on Figure 2-54 as contaminated, no
associated MCL target volume has been depicted on Figure 2-66.
Additionally, this area is not included on Figure 6-17.

C Zone: Figure 2-55 indicates that there is a concentration of TCE within
the area around MW.69 (OU-A) of >1.0 ug/l. Although
Figure 2-67 shows an MCL target volume for the area around
MW.69, the supporting TCE concentration included on this figure
is 1.2 pag/l, considerably less than the TCE MCL of 5.0 pug/l.
Additionally, the corresponding extraction well location figure
(Figure 6-18) for C zone shows one extraction well for this area at
the same location as MW-69. The development of this MCL
target volume does not appear to follow the criteria set forth in
the text. Please clarify this fssue.

Response:

The target volumes have been revised and will be presented in the RI/FS. The
inconsistencies and confusion described in the comment will be clarified.
There will be agreement between the extraction wedl layout, extent of con-
tamination, and target volume figures. Data older than 1988 will not be used in
the target volume generation. If the data do not agree with the delineated
target volumes, the rationale wilJ be explained.

63. p. 2-135

Third paragraph. The section should be expanded and more explanatory,
especially the discussions dealing with Zone B of OUD.

Response:

A discussion of the B Zone of OU D is presented in the extent of OU D
contamination. The discussion of the target volumes has been expanded.

64. p. 2-136

Second complete paragraph. The text states that a Preliminary Assessment of
OU G has not been performed. It is unclear how this RIFS Report can address
basewide groundwater contamination when several OUs have not been
investigated. Based on the text, at least one OU (OU G) has not even had a
Pr•liminary Assessment performed on it. The Basewide Groundwater RI/FS
therefore cannot be completed until all areas beneath the Base have been
investigated and evaluated (see General Comment 1, p. 1).
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Response:

The Basewide Groundwater Operable Unit RI/FS is interim. A final RI and
final FS will be prepared when more detailed information basewide is available.

65. p. 2-138

First complete paragraph. The text states that all groundwater samples
collected for metals analysis should be filtered to remove sediments and that
analysis of unfiltered samples misrepresents and overestimates the groundwater
chemistry. EPA Region 9 does not agree with this assertion and will not accept
data from filtered groundwater samples for risk assessment purposes.

Acquisition for representative groundwater quality samples for metals was
investigated by Puls and Powell (1992). Several wells at a Superfund Site were
sampled using low flow rate purging and sampling techniques after a contractor
had previously sampled the groundwater and recovered elevated turbidity
samples. The authors found from their study no significant differences in
arsenic concentrations, whether the samples were filtered or not. Further, using
the same purging and sampling techniques for metals at three separate sites,
Puls and Powell (1992) have repeatedly demonstrated no significant differences
between filtered and unfiltered metal samples. In addition, low flow rate
purging and sampling techniques for metals in groundwater have recently been
demonstrated to provide consistently low turbidity samples at McAFB.

Unfiltered samples should be used to characterize the groundwater beneath the
site because it is reasonable that potential users would be exposed to unfiltered
water. In addition, the contamination beneath McAFB is contained in the
entire aquifer, not just the dissolved portion. Remediation of the aquifer should
therefore recognize and attempt to address the whole problem, not just the
dissolved phase.

In addition, domestic, poorly constructed, or damaged wells could produce
sandy or turbid waters. Receptors who drink water from these wells could
potentially be exposed to metal concentrations that are, in part, derived from
colloidal and adsorbed sources. Problematic wells (those consistently yielding
turbid or sandy samples) should be redeveloped and carefully sampled to
reduce turbidity. If this does not work, then consideration should be given to
modifying or replacing the wells.

Response:

Comment noted. Please refer to responses to Comments 45, 46, and 55.
Techniques for collecting groundwater samples have been discussed in the
RI/FS.
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66. p. 2-138

Third complete paragraph. Last sentence. The text states that no additional
C-zone monitoring wells are needed because only two C-zone wells have ever
been sampled. It is unclear from this statement why no additional monitoring
wells would be needed since it is implied that C-zone contamination is
undefined. Please review and clarify the text.

Response:

Comment noted. The last sentence of the third complete paragraph has been
deleted.

67. p. 2-144

First bullet. This is an observation, not a conclusion. What is the reason for
the increase? The date scale should be the same for each well in Figure 2-71.
This figure, and the subsequent ones through to 2-75, does not benefit by the
use of color.

Response:

The text has been revised to refer to these bullets as "observations and
conclusions." The following sentence has been added to the text to attempt to
explain the observation, 'This may be due to increased concentrations gradients
from higher groundwater flow rates. Contaminants that were sorbed to the soil
matrix or trapped in porewater were mobilized by increased concentration
gradients and extracted by the extraction wells." The date scales in Figure 2-71
will be revised to be the same for each time series plot. Figures 2-71 through 2-
75 will be presented in black and white in the Draft Final.

68. p. 2-144

Third bullet. The grammar and sentence structure is awkward. The discussion
is very dogmatic. Could the presence of DNAPL have the same effect?

Response:

The text has been revised as follows, "Monitoring wells that are screened within
the source areas do not experience a sharp decline in TCE concentrations after
extraction wells are put into operation. This may be due to the DNAPLs in the
source areas or a large mass of contamination adsorbed to the aquifer materials,
or both. Concentration gradients are induced by groundwater extraction that
drive adsorbed mass into the groundwater or induces DNAPLs to dissolve into
the grow 'water and replace the aqueous phase contamination removed by the
extraction wells. Time series plots of A-zone monitoring wells screened directly
thorough the source ares are presented in Figure 2-73."
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69. p. 2-144

Last bullet. Last sentence. The text states that vinyl chloride has not been
detected in any OU D monitoring wells since May 1990. A previous sentence (p.
2-143, third complete paragraph, last sentence) states that vinyl chloride in
OU D has not been detected in any other wells since April 1990. Please revise
the report to consistently state when vinyl chloride was last detected in OU D
wells.

Response:

The last sentence of the first paragraph has been deleted.

70. p. 2-150

Fourth paragraph. The paragraph is awkward and confusing, please restate it
in simpler terms.

Response:

The text in this paragraph will be restated in simple terms.

71. p. 2-152/5

The figures on these pages do not require the use of color.

Response:

These figures will remain in color because the color helps differentiate between
wells that are located close together, for example, in OU B in the A-zone. The
colors also help to identify, at a glance, wells with similar risk trends.r

Chapter 3-Risk Assessment and Arars

GENERAL COMMENTS

1. While McClelan has undertaken a fairly good ARARs analysis, McClellan
seems to lack a fundamental understanding of the roles of ARARs in remedy
selection, ARAR waivers, and, potentially, the ROD process. McClellan, as
represented by its statements on pages D5.-58 appears to believe that
compliance with ARARs is not essential, and moreover, should compliance
prove difficult that the ARARs will be re-evaluated and/or waived post-ROD.
This misunderstanding requires immediate attention.

McClellan has obviously spent a lot of money producing a draft copy in full
color. Perhaps the money spent in generating draft documents in color could
be better spent elsewhere.
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Response:

McClellan AFB recognizes that compliance with ARARs is one of the nine
evaluation criteria used during the detailed analysis of remedial alternatives
which must be met by the selected alternative. The discussion about post-ROD
activities relates to Interim RODs. This discussion has been expanded to
indicate that ARARs may be modified after the Interim ROD to account for
new information about the site or new regulations that may affect the remedial
action (RA) or remedial goals. The ARARs identified in the Interim ROD will
serve as goals for the interim remedy. The final Basewide ROD will update and
incorporate all of the Interim RODs and will establish fixed standards for all of
the RAs.

Any waivers that may be needed will be sought at the time of the Interim
ROD. However, if new site information or regulations indicate that a waiver
may be needed after the Interim ROD, the waiver will be sought at the time of
the Basewide ROD. Waivers will not be pursued after the signing of the
Basewide ROD.

SPECIFIC COMMENTS

1. page 3-1

Section 3.1 asserts that "[r]emedial actions performed by McClellan AFB have
reduced the likelihood that contaminated groundwater is being used in and
around the Base."

This should be rephrased as a response action.

Response:

This sentence has been rephrased as requested.

2. page 3-2

Section 3.1. The RI/FS asserts that in response to the RWQCB antidegradatiin
policy the RI/FS has assumed residential use of groundwater. There is ao
explanation in the RI/FS to link these two concepts. I do not understand the
basis for any such association.

Response:

The statement asserting a relationship between the antidegradation policy and
residential use of groundwater has been deleted from the risk assessment
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3. page 3-2

"The suggestion that contaminant risk can be "standardized" should be reviewed
with EPA's risk assessors.

Response:

The comment that contaminant risk can be standardized is inaccurate. What
the text states is that concentrations of different contaminants in groundwater
can be standardized in terms of exposure and toxicity (exposure and toxicity are
combined in a risk assessment to provide numerical estimates of health risk).
Revision of the text in response to this comment is not foreseen to be required.

4. page 3-6

The RI/FS appears to assert that both ARARs and PRGs are only health based.
This is incorrect.

The RI/FS states that [s]amples with cancer risks or noncancer hazard indexes
exceeding a defined cut-point of acceptable levels may then be mapped to
spatially define areas requiring either treatment or no further action." This
statement appears to imply that response actions will be implemented only due
to risk levels. As noted above, other considerations may necessitate a response
action (i.e., compliance with non-risk based ARARs). Further there is no
indication how McClellan will determine "a defined cut-point." McClellan notes
that is mapped 10", 10', and 10". risk levels, it is unclear what basis is used for
the last risk level or if the regulatory agencies have accepted a 10-4 risk level.

Response:

The first sentence in Section 3.2.2 has been revised to include the phrase,
to distinguish areas requiring remediation from areas with concentrations that do
not exceed ARARs or that do not pose unacceptable health risks," to clarify that
certain ARARs may not be health risk-based.

The purpose of a "defined cut-point" (i.e., a specified level of increased lifetime
cancer risk or hazard index) is only for mapping contaminant data in terms of
health risk estimates. No risk management decisions or selection of an
acceptable risk level for purposes of determining the need for remedial action is
implied in selection of these risk levels. The 10.6, 10-4, and 10.2 increased
lifetime cancer risk levels for developing groundwater contours had been
specified in the Groundwater Operable Unit RI/FS Work Plan. Presentation of
the data in this fashion permits the Remedial Project Managers (RPMs) to

a visualize the extent of groundwater contar- ation at McClellan AFB in terms of
risks to human health. Further revision text in response to this comment
is not foreseen to be required.
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5. page 3-7

Section 3.3.1. The sample-specific risk assessment methodology should be
reviewed.

Response:

Comments on the sample-specific risk assessment methodology have been
provided by Dan Stralka, EPA Region IX toxicologist in a January 28, 1994,
memorandum to Joe Healy, EPA RPM.

6. page 3-9

Section 3.3.2. Please clarify the statement "[s]elected VOCs were not excluded
as COPCs based on concentrations detected in blanks."

Response:

EPA Risk Assessment Guidance for Superfund (RAGS) states that if blanks
contain detectable levels of common laboratory contaminants (such as
methylene chloride, acetone, methyl ethyl ketone, or toluene) then sample
results should be considered as positive results only if the concentrations in the
sample exceed 10 times the maximum concentration detected in any blank. The
sample-specific risk assessment methodology deviated slightly from RAGS in
that contaminant concentrations in groundwater samples were not compared
with concentrations detected in blanks. In particular, this resulted in methylene
chloride concentrations that were possibly related to laboratory contamination
being included in the sample-specific risk calculations. This approach probably
resulted in a very slight overestimation of health risks associated with ground-
water contaminants Further revision of the text in response to this comment is
not foreseen to b* _tired.

7. page 3-9

Section 3.3.3. Why SVOCs were excluded from the risk assessment. The RI
states that SVOCs are associated with elevated risks in localized areas.

Response:

The text has been revised to state that risks from SVOCs were not incorporated
into the risk contours. The SVOCs were included as contaminant of potential
concern (COPCs), and health risks were estimated for these contaminants in
groundwater. Increased lifetime cancer risks (ILCR) were calculated for SVOCs
in 495 samples collected between 1986 and 1993. The ILCR exceeded 10.2 in

6 one sample (collected 24 October 1987 from EW-85); the ILCR exceeded 1 0 -4

in one sample (collected 16 October 1989 from MW-161); and ILCR exceeded
10'6 in 91 samples.
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& page 3-12

Section 3.4.1. The risk assessment summarily states that action is not required
for risks falling within 10' to 10' range. There is no discussion about past
practices at this site to indicate if action is anticipated within this range.
Further, there is no indication that action may be necessitated due to other
factors. i.e., ARARs.

The RI states that certain wells indicate that the risk level may be a high as
10.2, but that these wells are located "within contaminant source areas." This
explanation is circular, concern should include source areas and the location of
wells within source areas should not be used as justification to exclude the
results from these wells.

Response:

The text presents a summarized version of the following statement from
OSWER Directive 9355.0-30, "Role of the Baseline Risk Assessment in
Superfund Remedy Selection Decisions," April 22, 1991: "[glenerally, where the
baseline risk assessment indicates that a cumulative site risk to an individual
using reasonable maximum exposure assumptions for either current or future
land use exceeds the 10- lifetime excess cancer risk end of the risk range, action
under CERCLA is generally warranted at the site. For sites where the
cumulative site risk to an individual based on reasonable maximum exposure for
both current and future land use is less than 104, action generally is not
warranted, but may be warranted if a chemical specific standard that defines
acceptable risk is violated or unless there are noncarcinogenic effects or an
adverse environmental impact that warrants action. A risk manager may also
decide that a lower level of risk to human health is unacceptable and that
remedial action is warranted where, for example, there are uncertainties in the
risk assessment results. Records of Decision for remedial actions taken at sites
posing risks within the 10-4 to 1(06 risk range must explain why remedial action is
warranted."

The purpose of this section in the risk assessment is not to comment on any risk
management decisions that may be made in regard to groundwater contaminants
at McClellan AFB, or on the selection of acceptable risk levels for purposes of
risk management. It is offered simply as a means of placing estimates of ILCR
into perspective by describing the risk levels where remedial action is generally
considered to be warranted. The text has been reworded for clarification to
state that "[a]ction is not specifically required for risks falling within 1 x 10-4 to 1
x 106 ..... "

Wells with contaminants associated with ILCR exceeding 10-2 have not been
excluded. These risks have been presented, and remedial action alternatives
have been developed to address these contaminant hot spots in groundwater.
The text has been clarified by placing the statement starting with, "[t]he
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numerical results presented in the previous section do not reflect expected
pathways of exposure under either current or future conditions," in a separate
paragraph.

9. page 3-14

Section 3.4.2. The RI implies that it only due to public pressure that regulatory
agencies have established certain risk factors for VOCs.

Response:

This paragraph has been deleted from the text.

10. page 3-16

Table 3-1 This table is too broad to be useful for ARARs analysis. To a certain
extent this deficiency is remedied in Appendix D. The text asserts that this is a
list of "potential and probable ARARs." Yet Appendix D excludes many of these
provisions from application to this OU, as such, they are not "potential and
probable ARARs."

Response:

Table 3-1 has been deleted.

Chapter 4-Feasibility Study Approach

SPECIFIC COMMENTS

1. p. 4-4

Figure 4-1. Remove the cartoons. This figure does not require the use of color.

Response:

The figure is now black and white.

2. p. 4-7/8

Figures 4-2 and 4-3 are not necessary.

Response:

The graphic is necessary and remains in the report.
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3. p. 4 -9

Section 4A.2. The cleanup strategies listed by bullet in the second paragraph
should include offbase contamination.

Response:

Offbase contamination is already included in the cleanup strategies. For
example, if there is offbase contaminated groundwater from McClellan at con-
centrations greater than maximum contaminant levels (MCLs), it is part of the
MCL target volume.

Chapter 5-Data Collection and Management

GENERAL COMMENTS

1. Chapter 5 discusses a number of proposed data collection procedures and data
type modification suggestions, yet is does not clearly define whether these
modifications have already been made, will be recommended in the future, are
critical to providing a quality data collection program or are merely
suggestions. These types of modifications, if not currently related to the
groundwater RI/FS effort, are more appropriate for an organized data collection
improvements technical memorandum. Including this information in the report
detracts from what and how work was already completed.

Response:

The management of the information and data collected during the groundwater
remedy is a considerable effort and needs to be considered in the feasibility
study. It is crucial to the McClellan program that data be turned around and

interpreted as quickly as possible, particularly in the implementation of a phased
remedy.

SPECIFIC COMMENTS

1. P. 5-5

Section 5.2.2. This section should, at a minimum, reference the procedures that
are used to evaluate, qualify, and generally ensure the quality of the field and
analytical data collected prior to entry into a database.

Response:

1 0The procedures are included in the quality assurance project plan (QAPP).
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2. p. 5-6

Section 5.2.4. To improve clarity, references should be made to the sections
that include sample collection and system monitoring frequency rather than
including these details in this section. This section should focus on the data
collection, processing, and quality assurance procedures rather than on
collection rationale and frequency details.

Response:

The details necessary to prepare a cost estimate and schedule for this
component of the remedy are included.

Chapter 6-Groundwater Containment Options

GENERAL COMMENTS

1. p. 6-6

First full paragraph. The text states that since all of the model scenario
evaluations are based on the same set of assumptions: All of the potential
remedial alternatives will be affected equally by any discrepancies between the
site conceptual model and actual site conditions. While this statement is
reasonable, it should be noted that the preferred alternative might not be
optimal if significant discrepancies exist between the groundwater flow model
and actual site conditions. In addition, while the apparently correct alternative
could be differentiated, the actual costs to design, construct, and operate the
remedial alternative could be significantly different that those predicted. The
greater the difference between actual site conditions and those used in the
groundwater flow model, the greater the potential for design and cost variances.

Response:

The objective of the groundwater modeling simulations was to determine
whether groundwater containment was a viable alternative at McClellan AFB,
and to determine the approximate groundwater extraction rate that will be
required to contain a given volume of contaminated groundwater.

It is acknowledged that significant uncertainty exists regarding actual site
conditions, and that discrepancies likely exist between the conceptual model
developed in the RI Report and actual site conditions.

However, this feasibility study is intended to support an Interim ROD at the
Base. Activities scheduled prior to remedial design include the collection and
analysis of additional site-specific data, along with the associated improvement of
the conceptual model. While we acknowledge that uncertainties exist in the
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current understanding of actual site conditions, we feel that the current
numerical model is an appropriate tool for the objectives stated above.

2. Insufficient data were presented in this section to allow for evaluation of the
model: there is no documentation of model setup-, model cells containing
pumping were not indicated; and it appears that all available regional pumping
data were not utilized in development of the model (see figures in Appendix N).

Response:

Additional documentation more fully describing the model construction and
calibration will be included in Appendix J of the revised RI/FS Report.

SPECIFIC COMMENTS

1. p. 6-2

Figure 6-1. This cartoon is not necessary.

Response:

One of the primary purposes of this report is to inform the public about the
evaluation of remedial alternatives that were considered for cleanup of the
Base. Groundwater extraction is a basic component of all remedial alternatives
considered, and the color provided in this figure helps distinguish the dissolved
contamination from the groundwater and the soil particles.

2. p. 6- 3

Figure 6-2. This cartoon is not necessary.

Response:

One of the primary purposes of this report is to inform the public about the
evaluation of remedial alternatives that were considered for cleanup of the
Base. Groundwater extraction is a basic component of all remedial alternatives
considered, and the color provided in this figure helps distinguish the dissolved
contamination from the groundwater and the soil particles.

3. p. 6- 3

Fifth sentence. The text states that "careful" monitoring of the aquifer response
to pumping is required to ensure that the desired aquifer target volume is
captured. What method(s) of monitoring aquifer response to pumping is
proposed to track capture of the target volume? Please refer the reader to the
section of the report that describes the monitoring approach.
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Response:

The proposed approach to monitoring the effectiveness of the groundwater
containment system is presented in Appendix E. The proposed approach
includes the installation of additional monitoring wells to allow collection of
sufficient water level data to evaluate the horizontal and vertical gradients in the
vicinity of the containment system. This gradient information will be used to
confirm that three-dimensional capture is being achieved by the containment
system.

4. p. 6-4

Figure 6-3. This cartoon is not necessary.

Response:

This figure is intended to inform the public about the relationship between
stratigraphy and the success of groundwater extraction as a remedial action.
The color included in the figure helps distinguish the contaminated zones from
the uncontaminated zones of the hydrologic system, and accentuates the layering
of the strata.

5. p. 6-5

Third paragraph, fifth sentence. The text states that the presence of DNAPLs
will sustain groundwater contaminant concentrations of 10 to 20 percent of the
contaminant solubility for hundreds of years. Please provide a reference or
supporting documentation in the text.

Response:

A complete discussion of the influence of dense nonaqueous phase liquids
(DNAPLs) on site remediation is contained in the reference "DNAPL Site
Evaluation" written by Robert Cohen and James Mercer, 1993. This reference
will be included in the revised RI/FS Report.

6. p. 6-6

Fourth full paragraph, first sentence. It is assumed that the existing extraction
wells at the McAFB refers only to wells installed for the remedial program and
not include McAFB production wells (such as Base Well 18). Please clarify.

Response:

The term "existing extraction wells" only refers to wells installed for the remedial
program with the intended purpose of extracting contaminated groundwater. It
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does not refer to groundwater production wells installed for water supply

purposes.

7. p. 6-7

Section 6.3, Groundwater Flow Model. The text does not supply appropriate
background information related to chosing the groundwater model. Why was
MicroFem chosen? What are its attributes which make it appropriate to use at
McAFB? Is this model in the public domain? How is it available? The
statement that the model has been fully verified is vague, provide reference and
citation for model verification.

Response:

A more complete description of the rational for selecting MicroFem for use at
McClellan AFB, the capabilities of the model, its availability, and references
supporting model verification are included in Appendix J of the revised RI/FS
Report.

8. p. 6- 8

Figure 6-4. The figure does not portray a three-dimensional interpretation as
described in the supporting text and has no scale. The two-dimensional product
presented lacks considerable detail, such as identifying surface features (major
roadways, highways, rivers) for the reader to evaluate the magnitude of the area
which the figure represents. Please revise the figure to include a scale
(approximate, if necessary) and legend.

Response:

Figure 6-4 will be revised to include geographical features and an approximate
scale.

9. p. 6-11

Second bullet. The bullet identifies one of the main elements of groundwater
extraction strategy used during extraction scenario modeling. It seems that the
reported 15-year limit for travel time of contaminants within the target volume
to reach extractions wells is too short. Successful accomplishment of this
criterion requires a large number of wells at this site. Successful containment
might be accomplished with fewer wells over a longer time period (e.g., 30-year
travel time). In addition, utilization of injection wells to optimize cleanup and
minimize treatment system flow rates could have been modeled. Please provide
rationale in the revised document for establishing the 15-year contaminant
travel time or perform additional model runs to minimize the number of
extraction and injection wells.
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Response:

Additional simulations were performed to investigate the option of including
fewer extraction wells in a given groundwater containment option and accepting
longer travel times for ccntamination to reach a particular extraction well. The
results of these simulations performed on the risk target volume suggest that
with such a sparse well arrangement, the extraction network is unable to
overcome the downward hydraulic gradient that exists in areas between the
extraction wells, and contamination migrates downward into lower strata. Since
many areas of the Base A-zone contamination overlie uncontaminated portions
of the B and C monitoring zones, this extraction network was considered
unacceptable.

10. p. 6-13

Figure 6.7. It is unclear if the green flow lines represent B or C zone
information. It appears that no attempt is being proposed to capture B zone
contaminamits in OU D (compare Figures 2-54 (PCE >100 pg/l, TCE > 10togil)
and 6-7 area around OU D). This discrepancy must be explained or corrected.
Since the Air Force developed a three dimensional flow model please provide
three dimensional capture areas. The A, B, C, D, etc. nomenclature for
'monitoring' zones is purely contrived. The Air Force should prepare a detailed
conceptual site model (see specific comments on Tech Memo J) which presents
the data and interpretations of the hydrogeology form the RI. Since the RI has
stated previously that the entire saturated thickness is one hydrologic unit it
would be appropriate to model it as such. The use of color does not provide a
positive benefit to the capture zone figures.

Response:

Figure 6-7 will be revised so that the flow lines presented for each aquifer are
more easily distinguishable.

Monitoring Well MW-38D was presented in Figure 5-54 with elevated PCE and
TCE hits. An MCL target volume was not defined in the B Zone for concen-
trations from this well because this well was last sampled in 1985, as indicated
on the figure. Data from 19F is not representative of current groundwater
conditions and could not be useu in the target volumes. Monitoring Well MW-
38D was sampled during the OU D RI field effort in Summer 1993, and has
been included in the revised target volumes.

In the data base, MW-38D was considered an "AB" well. In the revised target
volumes, MW-38D was placed in the A Zone because its screened interval, 120
to 130 feet below ground surface (bgs), falls within the A Zone and not within
the B Zone. According to the Preliminary GW OU RI, the bottom of the A
Zone is approximately -70 to -75 mean sea level (msl). The ground surface in
OU D is approximately 60 feet msl. Hence, the bottom of the A Zone is 130 to

RDD10013629.WPS RC-42



135 feet bgs. A Zone wells, such as MW-11, MW-72, and MW-15 have screened
intervals ranging from 96 feet bgs to 131 ft bgs. Conversely, B Zone wells, such
as MW-58 and MW-51, have screened intervals ranging from 172 to 191 feet
bgs. Monitoring Well MW-38D has been included in the revised target volumes
and contamination from this area will be captured.

The capture zones developed using the numerical model are three-dimensional
capture zones. The evaluation of capture includes tracking particles from the
target volume boundaries to the extraction wells. These particles are free to
migrate between model layers according to local vertical gradients and the
assumed hydraulic conductivity distribution. In our opinion, this process
demonstrates three-dimensional contaminant capture.

The results of the RI state that the saturated sediments at the Base cannot be
grouped into distinct horizontal layers in which groundwater flow is isolated
from adjacent layers. This is not to say that the sediments cannot be discretized
for the purposes of numerical analysis, as long as vertical interaction between
these assumed "layers" is accounted for. It would not be appropriate to model
the saturated system at the Base as a single layer, as resolution regarding the
distribution of contamination with depth would be lost. This is an extremely
critical site feature that must be preserved in any analysis of potential remedial
options at the Base.

The flow line figures do benefit by the use of color, as the colors represent the
aquifers thorough which the particles move, and this information is necessary to
demonstrate three-dimensional capture.

11. p. 6-14

Figure 6-8. It is also unclear on this figure if the green flow lines represent B
or C zone information (see above). Please increase the scale for clarity.

Response:

Figure 6-8 will be revised so that the flow lines presented for each aquifer are
more easily distinguishable, and the scale will be increased for clarity.

12. p. 6-15

Figure 6-9. The figure apparently presents more proposed extraction well
locations than those proposed for the A monitoring zone hot spots, as implied
by the figure title. Please revise the title to reflect that the figure shows all
proposed A zone extraction wells, if appropriate.
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Response:

Figure 6-9 has been revised to eliminate the A-zone extraction wells that fall
outside of the hot spots.

13. p. 6-17

First paragraph. The text states that injection of end-use water with injection
wells around hot spots was not quantitatively evaluated because "injection is
considered incompatible with innovative technologies." It is unclear why
injection is considered incompatible with innovative technologies, especially for
the stated example of in-situ biodegradation. Injection of treated, nutrient-
laden groundwater is not uncommon at in-situ biodegradation sites. It is also
puzzling why this potentially time-reducing injection scenario was dismissed
because it might interfere with an innovative technology study. It is our
opinion that the fastest, least expensive groundwater cleanup method should be
considered for McAFB; therefore, elimination of a potentially beneficial and
cost-saving scenario (injection of end-use water around hot spots) because it
might interfere with an innovative technology study is, in our opinion, not
appropriate. Please revise the text to further justify the stated approach or
include a quantitative evaluation of reinjection around hot spots.

Response:

The results of the simulations including hot spot re-injection previously
presented in Appendix J have been more extensively evaluated; the results are
presented in Chapter 6 and Appendix J.

14. p. 6-19

Figures 6-10 through 6-15 to do require the use of color.

Response:

Figures 6-10 through 6-15 will be presented without color in the revised RI/FS
Report.

15. p. 6-31

Table 6-2. Extraction System Costs. The calculations for estimating capital
and O&M costs (including length of O&M activities) should be referenced in a
footnote and included in Appendix J. The information in Table 6-2 can not
currently be evaluated without additional backup. This table should include
costs for reinjection.
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Response:

The calculations for estimating capital and O&M costs are included in
Appendix R.

16. p. 6-32

The discussion of Figure 6-22 through 6-24 is confusing. What data were used
to assemble these figures? What is the purpose of these figures? If it is to
demonstrate that the no action alternative is not appropriate then use real
data. EPA recommends that these figures be replaced with figures showing
existing extent of contamination.

Response:

The no-action simulations were performed to evaluate the hydrologic system
that would result from no further remedial action at the Base and the scheduled
abandonment of Base Well 18. "Real" data currently collected at the Base
necessarily includes the influences of Base Well 18 pumpage. The existing
extent of contamination is presented in Chapter 4 of the RI/FS Report.

17. p. 6-32

First full paragraph, fifth sentence. Please reference the source or rationale for
the assumed 1,200 gpm pumping rate.

Response:

The Base Well 18 pumping rate used in the model calibration simulations has
been revised to approximately 975 gpm. This rate reflects an average annual
rate based on 1992 pumping records presented in the Quarterly Monitoring
Reports for Areas B, C, and D produced by Metcalf & Eddy, Consultants.

18. p. 6-32

Second full paragraph, first sentence. The sentence should be edited to read
"Figures 6-26 and 6-27 show the effects of this simulated municipal..." Also,
these figures do not benefit by the use of color (6-16/18). The entire discussion
on future water production is not necessary. The discussion only addresses one
area and one impact, increase contaminant movement into the C zone. We
already know that this will occur through observations made at base well 18.
Suggest that this discussion and figures be eliminated.
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Response:

This evaluation has been omitted from the revised report.

19. p. 6-51

Section 6.4 Model Accuracy. Without adequate presentation of conceptual
model and application of the numeric model to the conceptual model, this
discussion can not be evaluated (see specific comments Tech Memo J).

Response:

Refer to Chapter 4 of the revised RI/FS Report for a discussion of the site
conceptual model. Refer to Appendix J of the revised RI/FS Report for an
expanded discussion of groundwater model construction as it relates to the
conceptual model.

20. p. 6-51

Section 6.5, first paragraph. The five most contaminated areas of the A zone
are not shown in Figure 6-28. This figure does not require the use of color.

Response:

This information has been added to the revised figure.

21. p. 6-53

First paragraph. The text correctly states that use of base well BW-18 as a
contaminant extraction well would be inefficient. However, even though it is
reported that well BW-18 produces much if its water from relatively
uncontaminated Monitoring Zone D, it is unclear why a contaminant extraction
well screened over Monitoring Zones A, B, and C (or a combination of wells
screened in these zones) located near well BW-18 could not reasonably achieve
similar control over the OU B and OU C plume(s). It seems that a modeling
scenario to test this possibility should be been attempted. In simple terms, it
seems odd that 123 extraction wells are needed to replace and augment what
base well BW-18 has partially accomplished in the past. Please provide an
explanation in the text detailing why base well BW-18 could not be replaced
with a minimak number of contaminant extraction wells, or perform additional
modeling runs to test this hypothesis.
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Response:

The placement and construction of the proposed extraction wells was con-
strained by State concerns that extraction wells be screened in individual moni-
toring zones, and that the downward movement of contamination from upper
contaminated aquifers into lower uncontaminated zones was unacceptable. The
result of these constraints is that a large number of extraction wells screened in
individual zones were required to contain the target volumes. We disagree that
Base Well 18 is capturing all of the OU B and OU C plumes; it is certainly not
addressing contamination that resides in OUs east of the runway. It should be
further noted, that the current pumping rate of BW-18 is almost 90 percent of
the estimated total pumpage required to contain the entire MCL target volume
at the Base.

22. p. 6-55

First full paragraph, last sentence. The text states that innovative technologies
will reduce the time required for remediation in the hot spot areas. This
optimistic statement seems unfounded given that innovative technologies are
usually not off-the-shelf, tested technologies and great uncertainty in their
success rates exist. This report has not presented the innovative technologies
that are proposed for hot spot remediation so there is no way to evaluate their
potential for success, let alone whether their use could speed remediation.
Please remove this sentence from the report.

Response:

The reference to innovative technologies has been deleted from the text.

23. p. 6-55

Second full paragraph. Calculations used to develop the order-of-magnitude
cost estimates and cost curves should be included in Appendix J.

Response:

Detailed cost information and assumptions used to develop the budget level
costs to construct and operate the extraction system are included in Appendix R.

Chapter 7-Groundwater Treatment Options

GENERAL COMMENTS

1. Figure 7-1 is not necessary.

R
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Response:

The figure is necessary to provide the public with a picture of the potential
treatment systems.

2. Figure 7-2 does not require the use of color.

Response:

The figure has been changed to black and white.

3. Figure 7-3 does not require the use of color.

Response:

The figure has been changed to black and white.

4. Figure 7-4/13 do not require the use of color.

Response:

The figures have been changed to black and white.

Chapter 8-1nnovative Technologies

GENERAL COMMENTS

1. Figure 8-1 is not necessary.

Response:

The figure is necessary and remains in the text. It has been changed to black
and white.

2. It is EPA Region 9's position that innovative technologies not impede the
application of existing technologies. The Air Force should proceed with existing
technologies for hot spot reduction.

Response:

The Air Force does not plan on impeding the application of existing
technologies because of the evaluation of innovative technologies. It is
importa-' to note that existing technologies will only be effective in containing
the hot spots. The Air Force is committed to remediation in the fastest and
least expensive manner possible, and the evaluation of innovative technologies is
a possible means to that end.
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3. Dual phase extraction can be considered an existing technology and a variant of
pump and treat.

Response:

The high-vacuum, dual-phase extraction system is commonly considered an
innovative technology and is defined as such by the EPA SITE program.

4. The Air Force should consider use of horizontal air sparging wells in

conjunction with vertical sve wells.

Response:

The Air Force will consider the use of combinations of horizontal and vertical
wells for air sparging. Horizontal wells are being considered for numerous
applications across the Base.

S. Figure 8-3 does not require the use of color.

Response:

The figure is now black and white.

6. From review of this chapter it appears that this activity is a boondoggle for the
Air Force's contractors.

Response:

The Air Force has expended considerable effort into developing the Public/
Private Partnership for the evaluation of innovative technolgies for application at
McClellan, other DOD facilities, and in private sector cleanups. The USEPA
has been part of this partnership from its inception and is still very involved
through the SITE program. There is considerable scientific review of innovative
technology evaluations through the Air Force, DTSC, the private partners, and
the SITE program. There is considerable and adequate review of the priority of
funding innovative technology projects. The innovative technologies which
survived the screening in the feasibility study are not automatically funded as
projects unless they are high priority enough for the McClellan program as a
whole.

7. Figure 8-4 does not require the use of color.

Response:

Figure 8-4 is now black and white.
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Chapter 10-Assembly and Screening of Alternatives

GENERAL COMMENTS

1. Figure 10-1 does not require the use of color.

Response:

Figure 10-1 is now black and white.

Chapter 11-Implementation Plans and Detailed Evaluation

GENERAL COMMENTS

1. An implementation plan is not necessary for each alternative, only the selected
one. Therefore Figure 11-1 is not necessary. Only one of the 11-2/7 is
necessary, and that one should not have cartoons or color.

Response:

In planning the feasibility study, the effort for preparation of cost estimates of
various levels of accuracy was discussed with the Agencies. It was EPA's deci-
sion to pursue budget level cost estimates for the alternatives. To prepare
budget level cost estimates, it is necessary to do sufficient planning to reach a
cost estimate accuracy of +30 to -15 percent.

2. Schedules are not necessary for each alternative. Therefore Appendix S should
be modified accordingly.

Response:

The preparation of present worth costs needs a cash flow diagram for each
alternative. The cash flow diagram cannot be prepared without scheduling.

3. Figures 11-9 through 11-13 do not require the use of color.

Response:

The figures have been changed to black and white.

SPECIFIC COMMENTS

1. p. 11-35

Innovative Technologies. Why is the application of innovative technologies a
"prime target" of the McClellan remedial effort? The Air Force would be better
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served by using existing technologies in an aggressive manner to address hot
spot reduction.

Response:

See Response to Comment 1 of Chapter 8.

2. p. 11-37

Preferred Remedy. EPA agrees with Alternative 4 with the following
modifications, the Air Force will use existing technologies, air sparging, dual
phase, and reinjection within hot spots to accelerate mass reduction.

Response:

The suggestions by EPA for the preferred alternative will be discussed with
DTSC and RWQCB. Both DTSC and RWQCB prefer a more stringent target
volume definition of 10' risk, and the DTSC Office of Drinking Water does not
agree with the sale of water to the utilities, so reinjection is the preferred water
end use. The Air Force will work closely with the Agencies to develop the
preferred remedy and the proposed plan.

APPENDIX D

1. Fold-Out Page: "How do the regulations apply to the design criteria for the
McClellan Air Force Base Groundwater Remedial Action"

In discussion chemical specific ARARs the RI implies that ARARs are useful in
determining the levels of VOCs released during construction and are
contractors at risk of exposure. This issue cannot be resolved by ARARs.
ARARs M be useful in determining responses to answers to this query; but
ARARs will not provide the answer themselves. The RI also seeks an ARAR
determination to the level at which contaminants in groundwater are
hazardous. It is unclear how the term "hazardous" is being used in this
context. It appears, however, that this query is best resolved by the risk
assessment not be ARARs analysis. Finally, the RI seeks an ARAR
determination to the "maximum reinjection pressure to ensure that reinjection
does not cause movement of fluids into another aquifer." While a specific
ARAR may preclude reinjection if such reinjection will result in the movement
of fluids into another aquifer, the ARAR will, most probably, not set the specific
reinjection pressure.

In discussing action-specific ARARs the RI seeks to learn the permits needed
for end-use alternatives. It is unclear what is really sought by this inquiry.
Permits are not needed for an on-site response action.
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Response:

The questions on the figure regarding exposure limits to workers have been
changed. The question now reads, "What are the limits on fugitive dust
generation during construction of extraction well?"

The term "hazardous" has been deleted from the third question. The question
now reads, "What are limits of contaminants in groundwater before the
beneficial uses of the aquifer have been degraded?"

The questions regarding reinjection pressure and required permits have been
deleted from the figure.

2. Page D-5

The RI's definition of ARARs does not coincide with the CERCLA definition.
The RI adds "duly" to "promulgated" and changes "facility siting" to "public
health." To avoid confusion, the CERCLA definition should be used if possible.

Response:

The CERCLA definition has been included.

3. Page D-6

The RI states that to be an ARAR the regulation must be applied consistently
"statewide." The sentence should be worded that the state must apply the
regulation consistently. This rewording allows: (1) for potential variation
among the regional boards while still acknowledging the state is apply the
regulation consistently; and (2) for individual regional boards to have additional
requirements not implemented by other boards.

Response:

The wording in the text has been changed to 'The State must apply the
regulation consistently."

4. Page D-7

The RI implies that EPA is the actor, i.e., "EPA need meet only the ..." In this
RI, such statements may be more appropriately stated "McClellan AFB ..."

The RI states that "[Il]egally binding ARARs ..." If something is an ARAR, it is
legally binding so the extent ARARs are legally binding. The RI implies that
there are non-legally binding ARARs.

)
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Response:

The reference to EPA in this paragraph and the term "legally binding" used to
describe ARARs have been deleted.

5. Page D-9

The discussion of ARAR waivers would be more complete if the RI noted that
because this is not a fund action, the fund balancing waiver is not available to
this action.

Response:

The fact that the fund balancing waiver is not available to McClellan AFB has
been included.

6. Page D-10

The RI states that "[slome of the earlier OU remedial actions will be reviewed
5 years after each of their respective ROD dates." I don't understand why all
previous RODs are not getting 5 year review? Are there previous RODs where
no hazardous substances were left in place?

Response:

This sentence has been rephrased to state that the OU rei, il actions that
result in hazardous substances being left in place will be reviewed 5 years after
their respective Interim ROD.

7. Page D-11

The ARARs Process figure asserts that "ARARs Established as Standards" only
takes place in the year 2003 when a basewide ROD is signed. The NCP
specifies that while ARARs may not be legally required for interim measures,
they should be met during RD/RA activities.

Response:

The figure remains unchanged. Additional text has been added to clarify the
ARARs process. The ARARs identified in the Interim ROD will be met during
the remedial design/remedial action (RD/RA) phase and will be closely aligned
to the ARARs presented in the final Basewide ROD. The Basewide ROD will
allow for new information acquired at the site or new or updated regulations to

* be applied to the remedial actions as they become available. The ARARs pre-
sented in the Interim ROD will serve as goals for the RA, where the Basewide
ROD ARARs will be fixed standards for the remedial actions.
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8. Page D-13

Is hydrochloric acid a toxic substance? The RI states that it is nontoxic.

Response:

The word "nontoxic" has been deleted when referring to offgas treatment by-
products that include hydrochloric acid.

9. Page D-27

There are only two minor criteria that make groundwater in California Class
II. This classification should be affirmed with the state.

Response:

The text remains unchanged. No comments regarding the groundwater classifi-
cation discussed in this section were received by the State agencies.

10. Page D-29

What else besides a domestic use or municipal water supply could the Magpie
Creek be classified? When will an ecological assessment be performed to allow
the determination to apply/not apply human health criteria for the consumption
of aquatic life?

Response:

The promulgated water quality standards established under the authority of
Section 303(c)(2)(B) are applicable to specific pollutants in specific states in
accordance with the use classifications presented in 57 Federal Register 60847,
22 December 1992. Although California may have several use designations for
waters of the State, the standards discussed in the text are applied from only the
presence in all waters of some aquatic life designation and the presence or
absence of the municipal and domestic water supply (MUN) use designation.

11. Page D-37

Any response action offsite must comply with "laws." There are no ARARs for
offsite response actions.

Response:

- The sentence has been changed to read, "However, for offsite treatment or
disposal, all hazardous waste laws and regulations must be complied with."

!)
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12. Page D-39

Ile contained-in policy applies to listed wastes contained in groundwater. EPA
guidance, and EPA ARAR training, allows an additional determination that if
the groundwater contains the listed waste below a "health based level" than the
groundwater need not be treated as a hazardous waste.

Response:

The phrase "above a health-based level" has been added to the last column of
the container storage section.

13. Page D-40

Offsite shipment of wastes would not be analyzed by ARARs.

Response:

The transportation requirements have been deleted from Table D-6.

14. Page D-42

Please explain why "reasonable precautions" is sufficient to comply with
SMAQMD rules (other than 403).

Response:

"Reasonable precautions" are sufficient to compiy with Rule 403. Text has been
added to clarify what is needed to comply with other Sacramento Metropolitan
Air Quality Management District (SMAQMD) Rules.

15. Page D-43

The RI notes certain permitting requirements for UIC and then dismisses them
as procedure. Why continue to note permits when discussing ARARs?

Response:

The discussion on permitting has been deleted.

16. Page D-$3

Potential conflict with previous explanation of "contained in" policy. Does it
merely need to contain a listed waste or contain a listed waste above a risk
level?
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Response:

The discussion on the "contained-in" policy has been deleted from the text. This
policy applies to nonsolid wastes that contain listed wastes. It is not likely that
environmental medium at the Base will contain a listed waste because the
contaminants originate from many different sources and processes.

17. Page D-56

ARARs are frozen at ROD unless health based. The discussion that post-ROD
activities are necessary to fully select ARARs is confusing.

The remedy must meet all non-waived ARARs. The RI is incorrect in asserting
that the "remedial action does not necessarily have to meet all ARARs, but it
does need to provide the best balance of protectiveness, cost, and
implementability." The RI appears to be confusing some of the nine criteria
used in remedy selection and also forgetting that compliance with ARARs is a
threshold criteria.

Further a waiver of an ARAR is done at time of the ROD. The RI implies that
after the fact, if RA activities indicate ARAR compliance will be difficult that a
waiver can be sought.

Response:

The discussion about post-ROD activities relates to Interim RODs. This
discussion has been expanded to indicate that ARARs may be modified after
the Interim ROD to account for new information on the site or new regulations
that may affect the RA or remedial goals. The ARARs identified in the Interim
ROD will serve as goals for the interim remedy. The final Basewide ROD will
update and incorporate all of the Interim RODs and will establish fixed
standards for all of the RAs.

Any waivers that may be needed will be sought at the time of the Interim
ROD. However, if new site information or regulations indicate that a waiver
may be needed after the Interim ROD, the waiver will be sought at the time of
the Basewide ROD. Waivers will not be pursued after the signing of the
Basewide ROD.

APPENDIX E (Technical Memorandum E) - Proposed Groundwater Monitoring

Program

GENERAL COMMENTS

1. The proposed Monitoring Program, as presented, lacks detail pertinent to the

rationale and criteria used to develop the monitoring networks, especially when
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considering that the program proposes the installation of 289 new wells.

Rationale for each monitoring well should be clearly identified.

Response:

The rationale for the placement of each monitoring well will be addressed in the
work plan and SAP developed for each phase of the remedy. It should be
noted that a maximum of 116 new monitoring wells is proposed for the
background target volume (smaller numbers for risk and MCL), not the 289
indicated in the comment.

2. The Proposed Program should evaluate the potential for eliminating
(abandoning) wells from the base monitoring network that are of limited or no
value as monitoring extraction or hydraulic containment control points.

Response:

The potential to eliminate monitoring wells from the GSAP program will be
evaluated in the work plan and SAP developed for each phase of the remedy.

3. The proposed Monitoring Program should include a discussion of how each
proposed well or group of wells addresses the "two major objectives" presented
in the first paragraph on page E-6. Specifically, justification for proposed well
placements should be presented which states how a proposed well or group of
wells: will better define spacial distribution of contamination; allow refinement
of the remedial action target -Adumes; and/or how a location will add to the
effectiveness of monitoring the extraction network for containing contaminated
groundwater.

Response:

The rationale for the placement of each monitoring well will be addressed in the
work plan and SAP developed for each phase of the remedy.

4. All proposed wells should be sequentially numbered so discussion of proposed
well locations can be more easily addressed.

Response:

The designation of each monitoring well will be included in the work plan and SAP
developed for each phase of the remedy.

5. The number of monitoring wells proposed in this technical memorandum is
very large. The use of multiple completion wells (e.g., Waterloo SystemTM) may
be considered to minimize the number of new monitoring wells proposed. This
method for monitoring well installation potentially maximizes data collection
while minimizing actual borehole installation.
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Response:

The potential use of multiple completion wells will be evaluated in the work
plan and SAP developed for each phase of the remedy.

SPECIFIC COMMENTS

1. p. E-1

Second paragraph. The text should include a brief discussion of the current
groundwater monitoring network, and the frequency of sampling, to explain the
variability associated with sampling frequency. Please also include a table in
the revised report which lists all monitoring wells and their sampling frequency.

Response:

This discussion will be provided in the work plan and SAP developed for each
phase of the remedy.

2. p.E-6

Second paragraph, last sentence. The text states existing monitoring wells that
fail to provide critical monitoring data will be dropped from the water quality
monitoring network. Please provide the criteria that will be used in
determining when a well fails to provide critical monitoring data.

Response:

This criteria will be provided in the work plan and SAP developed for each
phase of the remedy.

3. p. E-6

Third paragraph. The set of groundwater quality monitoring wells should be
presented before discussing any associated details. The second sentence of the
paragraph should reference or state what design criteria were used for
improving the understanding of the spatial distribution of contamination at
McAFB. The paragraph should reference where in the report the "current
understanding of the extent of the remedial action target volumes" is discussed.
What criteria were used to "evaluate" and what "monitoring data" were used to
develop the target volumes (see comment 43, chapter 2)? The paragraph should
state what uncertainties in the target volume extent exist, as addressed in the
fifth sentence.

What is the specific rationale for the placement of monitoring wells in "strategic
locations," so the intended elimination of significant portions of the currently
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identified target volumes can be attained? What are the "strategic locations"

and which "areas" are referred to in the last sentence?

Response:

This criteria will be provided in the work plan and SAP developed for each
phase of the remedy. The objective of this appendix is to determine the
approximate number of additional monitoring wells that would be required to
adequately monitor each of the proposed extraction networks. This information
was used to develop budget level cost estimates for each of the extraction
networks, and to provide a basis for the costs presented. We feel that the level
of detail provided is appropriate to support budget level cost estimates.

A plume-by-plume description of why each monitoring well is located at a
particular location will be provided in the work plan and SAP developed for
each phase of the remedy.

4. p. E-6

Fourth paragraph. The set of hydraulic containment monitoring wells should
be presented before discussing any associated details. What were the criteria
and or rationale used to develop the hydraulic containment monitoring
network?

Response:

This criteria will be provided in the work plan and SAP developed for each
phase of the remedy.

5. p. E-7

First full paragraph. The paragraph indicates that a method was developed to
determine the number of wells required to monitor the hydraulic gradients
present along the perimeter of each target volume. It also implies that the
number developed was impractical because it was so large. No rationale or
criteria for developing a total number of perimeter target volume monitoring
wells were included for consideration. Please include this information in the
revised reporL

Response:

This criteria will be provided in the work plan and SAP developed for each
phase of the remedy.

R

RDDIOO1363B.WP5 RC-59



6. p. E-7

Second full paragraph, first sentence. Please reference the section of report
which discusses "current interpretation of the target volume extent."

Response:

The current interpretation of the target volume extent is discussed in Chapter 4.

7. p. E-7

Last paragraph. The text introduces the approximate locations of the proposed
new groundwater monitoring wells to monitor MCL target volumes, but it does
not provide justification for the new wells. Justification for installing additional
wells at McAFB is necessary, particularly since a large number of new wells are
proposed to augment a substantial number of existing monitoring wells. The
rationale and criteria used to develop the MCL Monitoring Network should be
presented in detail. The presentation should include justification for each
proposed well or group of wells. Figures E-5 through E-7 should have capture
zones depicted. What is the recommended monitoring frequency?

Response:

Most of the monitoring wells at McClellan are located in source areas and other
areas of known groundwater contamination. Very few wells are located on the
boundaries of the target volumes. The rationale for the placement of each
monitoring well will be addressed in the work plan and SAP developed for each
phase of the remedy.

8. p. E-8

First paragraph. The text introduces the approximate locations of the proposed
new groundwater monitoring wells to monitor risk target volumes, but it does
not provide justification for installing these additional wells. The rationale and
criteria used to develop the Risk Monitoring Network should be presented in
detail. The presentation should include justification for each proposed well or
group of wells.

Figure E-9 shows that 18 locations were identified as Hydraulic Containment
Monitoring Wells (HCMWs) and 12 locations were identified as Water Quality
Monitoring Wells (WQMWs). However, Table E-1 indicates that 17 wells were
intended as HCMWs and 13 wells were proposed as WQMWs. Please clarify
this apparent inconsistency.

SR
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Response:

The rationale for the placement of each monitoring well will be addressed in the
work plan and SAP developed for each phase of the remedy.

The discrepancy between the figures and table will be corrected in the revised
appendix.

9. p. E-8

Second paragraph. The text introduces the approximate locations of the
proposed new monitoring wells to monitor background target volumes, but does
not provide justification for installing additional wells. The rationale and
criteria used to develop the Background Monitoring Network should be
presented in detail. The presentation should include justification for each
proposed well or group of wells.

Response:

The rationale for the placement of each monitoring well will be addressed in the
work plan and SAP developed for each phase of the remedy.

10. p. E-8

Table E-1. The table should include a line at the bottom showing the total
number of proposed HCMWs and WQMWs.

Response:

We will include this information in the revised table.

11. p. E-9

First paragraph. The text introduces the approximate locations of the proposed
new Monitoring Zone D wells, but does not provide justification for installing
them. The rationale and criteria used to develop the Monitoring Zone D Well
Network should be presented in detail. The presentation should include
justification for each proposed well.

Response:

The rationale for the placement of each monitoring well will be addressed in the
work plan and SAP developed for each phase of the remedy.
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Appendix F-Data Management Overview

SPECIFIC COMMENTS

1. p. F-2

Last two bullets. These bullets are said to represent tasks and procedures that
will be performed for all data before they are entered. It is unclear what level
of data entry, data verification, and data presentation and analysis is required
prior to "entering" data into what is assumed to be the computerized database.

Response:

The sentence introducing the bullets contained an error and has been corrected.

2. p. F-7

Electronic Data Interchange. The Air Force should use the Draft EPA Region
9 electronic file formats. These were developed in conjunction with the DTSC
and RWQCB. These are included with the comments.

Response:

The data management system should be capable of exporting the data into the
file formats specified in the draft protocol. There are several protocols the data
management system needs to interface with, and it is simplest to develop
exporting routines to satisfy the protocols.

Appendix G (Technical Memorandum G) - Interactions of the Vadose Zone and
Groundwater Remedial Action Alternatives

GENERAL COMMENTS

1. The memorandum briefly raises issues that must be resolved before an efficient
remedial effort that addresses all phases of contamination at McAFB can be
conducted. The memorandum does not, however, specifically identify how the
smear zone will be remedlated. It is assumed that SVE would be the most
appropriate remedial strategy for the smear zone. The memorandum does not
address how SVE would be applied in a uniform manner basewide if SVE
remedial actions are performed independently in hot spots.

It seems that the most appropriate way to deal with contamination at McAFB
would be to devise an overall plan for addressing the entire contaminant
problem (in all media), then to subdivide the problem into manageable units.
The overall plan should also address how these units will be managed from a
basewide prospective to timely completion. Ideally, detailed breakout of the
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steps should be agreed to by all parties before work starts (see General

Comment 4, p. 1).

Response:

McClellan is currently developing a strategy for implementation of soil vapor
extraction (SVE) at full scale. Integration of the SVE removal actions is part of
the proposed strategy. See Response to Comment 4.

SPECIFIC COMMENTS

1. p.G-3

Third paragraph, last sentence. The text states that Figure G-1 shows the
locations of the sites selected for SVE remediation at McAFB. It would aid the
reader Nf these locations were highlighted on the figure. Please revise the figure
as appropriate.

Response:

The figure has been modified appropriatly.

Appendix J (Technical Memorandum J) -Groundwater Model Development

SPECIFIC COMMENTS

1. p. J-2

Site Conceptual Model. This section is woefully lacking in site specific details.
The conceptual model does not even describe the type of aquifer system
modeled! The conceptual model should contain ail known details of the site
specific and regional hydrogeology. The appropriate data sets should be
presented. The initial conditions must be presented.

Response:

The revised Appendix J provides expanded documentation about the con-
struction of the groundwater model and how the conceptual model was
integrated into the numerical model. It is not clear what "initial conditions" are
requested. Initial head values are irrelevant, as this is a steady-state model
which, by definition, does not require a set of initial heads.

1. p. J-3

First full paragraph, second sentence. The text states that the net recharge rate
applied to the top of Monitoring Zone A is 2.5 inches per year. Please provide
a reference or explanation for how the recharge rate was determined. The
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recharge should not be applied as an annual phenomenon, but monthly since
this most accurately represents the recharge (assume to be from precipitation,
must be specific).

Response:

As is clearly stated in Appendix J, the analysis performed here is a steady-state
analysis. Precipitation recharge cannot be entered on a monthly basis in a
steady-state simulation. We feel that a steady-state analysis is appropriate for
the current modeling activities because the objective is to evaluate the long-term
effectiveness of groundwater extraction systems at containing contaminated
groundwater.

2. p. J-3

Last paragraph. The text introduces MicroFem as the computer program
selected for groundwater flow modeling, but does not adequately present a
rationale for implementing this program at McAFB. Other computer programs
that also meet the stated selection criteria ("capable of simulating transient and
steady-state flow in combinations of confined, unconfined, and semiconfined
aquifers with a variety if boundary conditions") are publicly available and well
documented. Please provide in the revised report a discussion of how
MicroFem was selected, with rationale for why this program is applicable to
McAFB groundwater flow. Also, provide references as to how it is well
documented. Who considers it to be highly reliable?

Response:

A more complete description of the rationale for selecting MicroFem for use at
McClellan AFB, the capabilities of the model, its availability, and information
supporting model verification are included in Appendix J of the revised RI/FS
Report.

3. p. J-4

First paragraph, second sentence. The text indicates that the computer model
was constructed as four-layers, but does not present the vertical dimensions of
the layers. Please add a brief statement to the text that presents the depths or
thicknesses of the model layers and compare them to the conceptual model as
presented in Subsection 2.2.1, Depositional Environment, p. 2-4.

Response:

The requested information on model layering will be provided in the revised
Appendix J.
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4. p. J4

Second paragraph. The text very briefly introduces the boundary conditions
used in the computer model. The text states observed water levels were
specified for initial conditions along the lateral boundaries, but does not
indicate the type of lateral boundary conditions. Please indicate the type of
lateral boundary conditions used in this model (e.g., constant head, no-flow).

Response:

The assumed boundary conditions will be more fully described in the revised
Appendix J.

5. p. J-4

Site-Specific Aquifer Properties. Aquifer properties used must be presented.
Were interpolated values for transmissivity checked against site data?

Response:

The aquifer transmissivities used in the model were identical to those presented
in the conceptual model for the site (Figures 4-7 through 4-9). The trans-
missivity values estimated from aquifer tests performed at the site were
contoured, digitized, and input directly into the model. The interpolated
transmissivity values assigned to each of the model nodes was checked by
contouring the final transmissivity field and comparing these results to the
figures presented in Chapter 4. A more complete description of the model
construction methodology is the included in the revised Appendix J. The
transmissivity distribution of the regional aquifer was obtained directly from the
calibrated Papadopulos model referenced in the RI/FS Report.

6. p. J-6

First paragraph. The text references a groundwater flow model developed by
S.S. Papadopulos for McAFB in 1987; however, the final PGOURI Report
(Radian 1992) cites the Papadolupos report date as May 1986. Please revise the
apparent discrepancy, if appropriate.

Response:

The complete reference for the Papadopulos model is: Installation Restoration
Program Phase II - Confirmation/Quantification, Stage 2-3, Subregional
Groundwater Flow Modelin& McClellan AFB, California. Final Report. August
1987. The report was submitted by Radian but the preface states that the
modeling was performed by Papadopulos and Associates under subcontract.
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7. p. J-8

Second full paragraph. The text states that calibrated computer model
simulated heads within 2 feet of the measured heads in Monitoring Zones A, B,
and C in the PGOURI report, but does not present data or graphics which
illustrate the calibrated state of the model. Please provide graphics or other
preferred method in the revised report which demonstrate the calibration state
of the model. Additionally, please provide input files used in the final
calibration model run.

Response:

The calibration of the model was evaluated by comparing simulated to actual
water levels in groundwater monitoring wells at the Base. The revised Appendix
J will provide additional information describing the calibration of the
groundwater model.

8. p. J-8

Last paragraph. The text indicates that model layer transmissivities and
vertical conductances between the layers have the greatest uncertainty compared
to other model parameters. A sensitivity analysis was therefore performed to
test the impact of varying these model parameters. The results of the
sensitivity analysis indicated that the model was not overly sensitive to layer
transmissivities or leakances. The report does not state whether other model
parameters (e.g., layer thicknesses) were tested since the model was not
sensitive to those parameters with the greatest uncertainty. Please state in the
revised report what other model parameters (if any) were tested during the
sensitivity analysis.

Response:

More detail will be provided in the revised Appendix J for the sensitivity
analyses performed on the groundwater model.

9. p. J-13

First paragraph, last bullet. The bullet indicates one of the constraints on the
extraction system alternatives was to include enough extraction wells so that the
travel time between the majority of the target volume and the extraction wells
would not exceed 15 years. It is unclear why this constraint was placed on the
extraction system, since a large number of extraction wells is needed for
success. It is also puzzling why 15 years was used since it has been previously
stated in the report that aquifer cleanup could potentially take hundreds of
years.
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One other approach to plume containment could involve perimeter extraction
(and/or injection) to arrest contaminant migration. Hot spot extraction and
treatment would also occur. Treatment of contaminated groundwater utilizing
a minimum number of wells would be an integral constraint on this system. A
slower rate of contaminant plume shrinkage would result from this scenario but
the cost-benefit comparison should be made available to the decision makers.
Please provide rationale in the revised report for using the 15 year travel time
constraint on the extraction alternatives. Additionally, it has been intimated at
several agency meetings that the purpose of this system is only to arrest the
flow of contaminated groundwater and other options will be explored for hot
spot removal.

Response:

Additional simulations were performed to investigate the option of including
fewer extraction wells in a given groundwater containment option and accepting
longer travel times for contamination to reach a particular extraction well. The
results of these simulations performed on the risk target volume suggest that,
with such a sparse well arrangement, the extraction network is unable to
overcome the downward hydraulic gradient that exists in areas between the
extraction wells, and contamination migrates downward into lower strata. Since
many areas of the Base A-zone contamination overlie uncontaminated portions
of the B and C monitoring zones, this extraction network was considered
unacceptable.

10. p. J-14

Second paragraph. The paragraph introduces ten extraction alternatives that
were evaluated using the groundwater flow model. It should be noted that, not
counting the no-action alternative, only three significantly different extraction
alternatives are listed in the text:

Containment

Containment with treated groundwater reinjection surrounding contamination
hot spots.

Containment with reinjection of treated groundwater into the regional aquifer
through an injection well located northwest of the runway.

The remaining seven alternatives listed are variations of these and are only
dependent on the size of the target volume.

Response:

We agree that three main extraction alternatives were evaluated under various
target volume assumptions.
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11. p. J-17

First paragraph, fourth sentence. The text cites Table J-1 as summarizing those
extraction wells predicted to contain contaminated groundwater. It appears that
Table J-2 is the proper citation. Please revise the text accordingly.

Response:

The draft report contained an erroneous table reference regarding Table J-2.
This has been corrected in the Draft Final version.

12. p. J-17

Second paragraph, last sentence. The text introduces several figures (Figures
J-13 through J-15) that present predicted pathlines for the basic containment
alternative, combined with reinjection end use of all treated groundwater into
the regional aquifer. It is difficult for the reader to determine the location of
the reinjection well on the figures. Please revise the figures in this appendix to
clearly depict the location of the regional aquifer reinjection well.

Response:

The location of the re-injection well will be added to the appropriate Appendix
J figures.

13. p. J-50

Third paragraph, first sentence. The term "delivery" well first appears in this
sentence without a clear definition. It is assumed that this is an alternate term
for injection well. Please revise the text to clarify the definition of "delivery"
well.

Response:

The term "delivery well" refers to a groundwater re-injection well. The term
"recovery well" refers to a groundwater extraction well. The terms delivery and
recovery have been removed from the revised Appendix J and replaced with the
more familiar terms injection and extraction.

14. p. J-S0

Last paragraph. The text states that variation of transmissivity caused by the
variation in saturated thickness was not accounted for in the modeling effort.
Please amend the text to explain why this potentially significant effect was not
simulated. For completeness, also discuss in the revised text the potential
problems associated with not accounting for the transmissivity variation.
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Response:

The report misstated that the model analysis did not account for the reduction
in transmissivity resulting from a decrease in aquifer saturated thickness. The
MicroFem model does account for this reduction in transmissivity.

Appendix N

GENERAL COMMENTS

1. It appears that a large percentage (approximately 40%) of the data from
pumping wells (see Figure N-2) within the model boundaries (see Figure J-1)
was not used in the model simulatious. What are the potential effects of this
unaccounted-for pumpage on the model? Please address this issue in the
revised reporL

Response:

(need input from pete lawson)

Appendix 0-Summary of McClellan AFB Well Abandonment Program

Appendix 0, Summary of McClellan AFB Well Abandonment Program, is a previously
prepared document as part of the ongoing Basewide well abandonment program and
was included in the RI/FS report for completeness of the document. The document
has been previously submitted to the Agencies. McClellan's well abandonment efforts
are ongoing and a new summary report has been prepared which brings the program
up to date. Additional well abandonment activities are planned, and the comments
received from EPA will be incorporated into future efforts and well abandonment
reports. Responses to each comment on Appendix 0 are not appropriate because the
document was previously submitted to the Agencies. The Air Force will accommodate

r the reviewers comments in future well abandonment work and reports.
GENERAL COMMENTS

1. All documents submitted to EPA for review must be complete and include all
associated appendices. The document included in this appendix does not
include any of its appendices and, therefore, could not be adequately reviewed.

Response:

The subject document was previously submitted to EPA in complete form.

2. Figures included in the report depicting grouting operations do not include the
size of the perforations installed prior to grout installation. Also, "grouting
operations" figures for McAFB Wells 1, 2, 12, and 27 show existing perforations
as being installed with the Mills tool. No information regarding what sources
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of information were utilized to obtain this information, including the

perforation size, was referenced in the report.

Response:

See general response to Appendix 0 comments above.

3. A complete description, including figures, of the "downhole squeeze" method of
grout installation and subsequent pressurization to induce grout migration
through well screens and perforations should be included in the report. The
report describes portions of the process, and associated equipment used in the
process, throughout its text without providing a detailed narrative of the
procedure. This information may have been included in the Well Closure
Methods and Procedures plan, however as noted above (General Comment 1),
the "plan" was not included for review with this appendix.

Response:

See general response to Appendix 0 comments above.

4. Volumes of cement per foot of rise for assumed porosity percentages were
developed for each well. It is not stated how these volume estimates were used.
Were historic geologic and/or geophysical data used to estimate formation
porosity, or were the ranges presented based on possible porosities of filter pack
material?

Response:

See general response to Appendix 0 comments above.

5. Considering the problems encountered during attempts to abandon the wells
included in this report, each initial closed circuit video survey should have been
accompanied by a well diameter caliper survey. Caliper surveys would have
identified any changes in hole diameters, and potentially identified major
breaks or separations in casing/screen material.

Response:

See general response to Appendix 0 comments above.

6. During instances where less cement than calculated was used, what assurances
are there that the gravel pack was sufficiently invaded by cement?

Response:

See general response to Appendix 0 comments above.
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SPECIFIC COMMENTS

1. p. 1

Fifth paragraph, second sentence. What efforts or measures were conducted to
located McAFB Wells 3, 6, 16, and 19? If these wells were considered potential
conduits for contaminants, why has the effort to locate them been apparently
abandoned?

Response:

See general response to Appendix 0 comments above.

2. p. 9

Third full paragraph, third sentence. How is the "external pressure" developed
and applied downhole?

Response:

See general response to Appendix 0 comments above.

3. p. 10

Second paragraph. What source was used to determine the specific well
construction data included in this paragraph?

Response:

See general response to Appendix 0 comments above.

4. p. 10

Third paragraph. What method was used to install the perforations, and what
size and configuration of perforations were installed (e.g., number of vertical
rows and perforations per foot per row)?

Response:

See general response to Appendix 0 comments above.

5. p. 13

Figure 4. No size, configuration, or amount is shown on the figure for the Mills
Knife Perforations. Please provide this information.
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Response:

See general response to Appendix 0 comments above.

6. p. 15

Third paragraph, second sentence. It should be noted that the Well Drillers
Report is a California Department of Water Resources document (DWR Form
188) and that the completion interval (screened or perforated area) of a well is
included on the 188 form. This information should be presented in this
paragraph. Please edit this paragraph.

Response:

See general response to Appendix 0 comments above.

7. p. 18

Figure 6. No size, configuration, or amount is shown on the figure for the new
Mills Knife Perforations. Please provide this information. How was it
determined that the existing perforations were installed with the Mills Knife
tool? What is the size, configuration, and amount of the existing perforations?

Response:

See general response to Appendix 0 comments above.

8. p. 19

Third full paragraph, fourth sentence. The sentence is awkward and confusing.
Please edit for clarity.

Response:

See general response to Appendix 0 comments above.

9. p. 19

Fourth full paragraph, second sentence. The sentence poses the possibility that
perforating operations may or may not have been completed. This is not
supported by the text which indicates that all wells included in the
abandonment operation received perforations. Please edit this sentence to
conform with the text or state the criteria used in perforating the casing.

Response:
5

See general response to Appendix 0 comments above.
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10. p. 20

Second full paragraph. The comments included in this paragraph belong at the
end of this report. Please make the appropriate changes.

Response:

See general response to Appendix 0 comments above.

11. p. 20

Third full paragraph. What source was used to determine the specific well
construction data included in this paragraph?

Response:

See general response to Appendix 0 comments above.

12. p. 21

Figure 7. The figure does not include a legend. Please provide one in the
revised report.

Response:

See general response to Appendix 0 comments above.

13. p. 23

Figure & No size, configuration, or amount is shown on the figure for the new
Mills Knife Perforations. Please provide this information. How was it
determined that the existing perforations were installed with the Mills Knife
tool? What is the size, configuration, and amount of the existing perforations?

Response:

See general response to Appendix 0 comments above.

14. p. 24

Fifth full paragraph, eighth sentence. Why was the borehole diameter assumed
to be 24 inches?

* Response:

See general response to Appendix 0 comments above.
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15. p. 27

Figure 10. No size, configuration, or amount is shown on the figure for the new
Mills Knife Perforations. Please provide this information. How was it
determined that the existing perforations were installed with the Mills Knife
tool? What is the size, configuration, and amount of the existing perforations?

Response:

See general response to Appendix 0 comments above.

16. p. 28

Second full paragraph, sixth and seventh sentences. What head pressures were
developed by the column of water in the well, and what criteria were used to
judge if the "goals for grout placement" were achieved?

Response:

See general response to Appendix 0 comments above.

17. p. 29

Sixth paragraph, fourth sentence. Again, the size, configuration and amount of
perforations installed should be included.

Response:

See general response to Appendix 0 comments above.

18. p. 31

Second full paragraph. What source was used to determine the specific well
construction data included in this paragraph?

Response:

See general response to Appendix 0 comments above.

19. p. 31

Third full paragraph. The process described in the paragraph falls to note how
the grout was introduced into the well. It is assumed that tremle pipe was
used. Please edit this paragraph to include this information.
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Response:

See general response to Appendix 0 comments above.

20. p. 34

Figure 12. No size, configuration, or amount is shown on the figure for the new
Mills Knife Perforations. Please provide this information. How was it
determined that the existing perforations were installed with the Mills Knife
tool? What is the size, configuration, and amount of the existing perforations?

Response:

See general response to Appendix 0 comments above.

21. p. 35

Second paragraph, fourth sentence. The sentence should be edited to add the
components and mixture ratio of a seven-sack sand cement mixture (seven
sacks of cement to 1,316 pounds of sand to between 6 and 8 gallons of water per
cubic yard).

Response:

See general response to Appendix 0 comments above.

22. p. 36

First paragraph, first sentence. Information presented in Table 2-6 of the
RIFS identifies this well as possibly being located at the corner of Whitney and
Eastern Avenues.

Response:

See general response to Appendix 0 comments above.

23. p. 36

Second paragraph, third sentence. Information presented in Table 2-6 of the
RI/FS Identifies this well as being recently located near BW-7, please address
the inconsistencies in Table 2-6, this comment, and the previous comment.

Response:

See general response to Appendix 0 comments above.
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24. p. 38

Second paragraph. Data gathered during research should also include the type
and size of screen slots, or perforations, and the casing and screen construction
material used. Also, during research gathering activities at the California
Department of Water Resources (DWR), efforts should be made to find any
existing geophysical data which may have been submitted with each individual
188 Well Driller Report.

Response:

See general response to Appendix 0 comments above.

Appendix P-Budget Estimate/Technical Proposal for Horizonal Extraction Wells at
McClellan Air Force Base

GENERAL COMMENTS

1. What is the purpose of enclosing this proposal? This proposal was obviously
generated based on specific well design criteria at McAFB. Where is the
prospective application of this drilling and well construction technique proposed
to be used?

Response:

The horizontal well proposal was developed to obtain costs and schedules for
application of horizontal drilling at McClellan AFB. The prospective appli-
cations include the OU A areas with lower permeabilties and small saturated
thickness, as well as air sparging or containment of the hot spots and other
vadose zone applications.
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RESPONSE TO COMMENTS WHILL

SUBJECT: Review of the Draft Base-Wide Groundwater Operable Unit RI/FS

Report for McClellan AFB dated November 1993.

PROJECT: SWE28722.66.FS

DATE: March 28, 1994

Daniel Stralka, Ph.D
United States Environmental Protection Agency

SPECIFIC COMMENTS

1. Section 3.2.2, page 3-6, second paragraph.

Where is mapping of the risk volumes corresponding to the three risk isopleths?

Response:

The risk volumes were presented in the conceptual model, which is the chapter
following the risk assessment. These risk volume figures now have been added
to Appendix B, which contains the detailed presentation of the risk assessment.

2. Section 3.3.3, page 3.9, first paragraph.

The elimination of SVOCs as a class is not warranted and should be evaluated
further.

Response:

This text has been revised to state that risks from semivolatile organic com-
pounds (SVOCs) were not incorporated into the risk contours. The SVOCs
were included as contaminants of potential concern (COPCs), and health risks
were estimated for these contaminants in groundwater. Further discussion of
health risks associated with SVOCs in groundwater is presented on page B-42 in
Appendix B. Further revision of the text in response to this comment is not
foreseen to be required.
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3. Section 3.3.3, page 3-9, third paragraph.

The suggestion that vadose zone contamination presents an increasing hazard to
ground water in OU A should be put into context of where this information will
be addressed.

Response:

This information has generally been addressed in the Groundwater Operable
Unit Remedial Investigation/Feasibility Study (GWOU RI/FS) through the
development of a target volume for remedial action that includes groundwater
underlying OU A. Chapter 1 of the GWOU RI/FS provides a discussion of how
the RI/FS will result in an Interim Record of Decision (Interim ROD), with
contaminant sources to groundwater to be addressed elsewhere, such as in the
Vadose Zone FS and Interim ROD for the Vadose Zone. Further revision of
the text in response to this comment is not foreseen to be required.

4. Figure 3-4, page 3-11.

Define the groundwater zones in descriptive terms including depth.

Response:

Descriptive terms have been added to this figure, as requested. Description of
the different monitoring zones, along with cross-section figures have been pre-
sented in the hydrogeology section of a new site description chapter for the
RI/FS report.

5. Tech Memo B, page B-S, Data Sources.

It is not clear all the data or specific time increments were used in the risk
assessment calculations. Please clarify.

Response:

The 29 time increments used to group groundwater data for risk assessment
calculations are presented in Attachment B-i, "Monitoring Well History." The
time series of increased lifetime cancer risk (ILCR) in each well, presented in
Attachment B-4, documents the temporal range of data considered in the risk
assessment calculations.

6. Page B-I1, Water Uses.

Are the results of the off-base municipal sampling results incorporated into the
overall calculations of risk and/or the extent of contamination?
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Response:

Offbase municipal sampling data are not incorporated into the Groundwater
Sampling and Analysis Program (GSAP), hence they were not incorporated into
the risk calculations. Offbase monitoring wells, that cover the areas where
offbase municipal sampling was performed, are included in the calculations of
risk and evaluation of the extent of contamination.

7. Page B-13, Data Evaluation, Second Bullet.

It is not clear in the data presentation that the results were grouped by time
period except in the well time courses. How was this done for the risk
calculations?

Response:

Discussion of how the data were grouped is discussed on page B-26, first
paragraph. For purposes of evaluating trends in health risks over time, a time
scale of 29 intervals, ranging from 2 to 5 months, was superimposed over the
volatile organic compound (VOC) sampling event history. The width of the
intervals was chosen to place sampling events into different time intervals for
the largest number of monitoring wells. The event in which the highest concen-
trations of each parameter were reported was used in the risk assessment for
cases where two sampling events from a single well fell into the same time
interval.

8. Page B-13, COPC.

A risk based screen of the metals concentration should be presented to
demonstrate the lack of risk.

Response:

It is the intent of the RI/FS to compare concentrations of metals in groundwater
with background as an initial basis for identifying metals as COPCs. However,
background concentration data for metals in groundwater is a data gap in the
RI/FS that prevents further evaluation of metals as COPCs. Further evaluation
of metals in the risk assessment will be performed following collection of back-
ground metals data.

9. Tables B-3 thru B-5, Summary Statistics.

For ranges of detection the lower limit should the range of detection limits or if
the information is lacking then left blank.

B
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Response:

These tables have been revised as requested. In cases where the lower limit of
the range of detection limits was not available in the GSAP, in these tables the
value was left blank.

10. Page B-42, COPC, second paragraph.

The elimination of SVOCs is not appropriate for the sample-specific risk
methodology. If a chemical detected presented a low risk it will fall out in the
presentation of the total risk map. The current presentation looses the spatial
component of the data.

Response:

Elevated risks (i.e., risks greater than 10-) associated with SVOCs are present in
a relatively limited number of samples. Not including these samples within the
calculation of risk contours is not likely to perceptibly change the distribution of
risks in groundwater. Any loss in spatial presentation of risk will be relatively
minor, and would not change the use of the risk contours in the development of
areas for remedial action. Further revision of the text in response to this com-
ment is not foreseen to be required.

11. Figure B-9, page B-48.

The scatter plots do not support the conclusion that only cancer endpoints
should be addressed. All risks for the sample need to be presented such that a
complete assessment cane be easily presented in the base-wide documents with
a minimum of recalculation. This line of reasoning should be deleted.

Response:

This figure and the associated text have been deleted from Appendix B.
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TECHNICAL MEMORANDUM A C f HILL

PREPARED FOR: McClellan Air Force Base

PREPARED BY: Jeff Obert/CH2M HILL/CVO
George Combes/CH2M HILL/BOS

COPIES: Starr Dehn/CH2M HILL/SAC
John Lucero/CH2M HILL/RDD

DATE: March 23, 1994

SUBJECT: Groundwater Treatment Plant Evaluation

PROJECT: SAC28722.66.TP

Introduction

This memorandum presents an evaluation of the existing groundwater treatment plant
(GWTP) at McClellan Air Force Base (AFB). Since CH2M HILL is currently devel-
oping the lasewide groundwater Operable Unit (OU) Feasibility Study (FS), the main
purpose of this document is to develop estimates of capital and operations and
maintenance (O&M) costs for future flow scenarios. These estimates can then be
used to compare other treatment options for future groundwater treatment. As a
secondary purpose, this memorandum addresses plant modifications (both equipment
and operation) that may be implemented for the existing plant throughput and treat-
ment requirements.

At the time of the writing of this document, preliminary estimates of groundwater
flows and concentrations have been developed for the site-wide groundwater OU FS.
These flows and concentrations are preliminary in that additional work is currently
underway that will refine the estimates. Although there is a level of uncertainty in
these estimates, they are the best available at this time. In addition, these estimates
are the basis for preliminary sizing and cost estimates of other standard and
innovative treatment technologies being considered for future water treatment.

The primary purpose of this document is to allow a comparison of alternatives for
future groundwater treatment that integrate the existing GWTP. Accordingly, the
available flow and concentration estimates are used to develop capital and O&M
costs for three scenarios in the following sections of this document. As part of the
FS, similar estimates on other technologies such as advanced oxidation, grass-roots air
stripping facilities, and innovative ex situ and in situ technologies are also being devel-
oped at this time. The FS effort will use these estimates on other technologies, as
well as the information developed in this memorandum, to assemble alternatives for
comparison.
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The level of accuracy of the cost estimates developed in this memorandum will be
order of magnitude approximately +50 to -30 percent. This level is consistent with
that of other technologies and is adequate in developing treatment alternatives that
integrate the GWTP for comparison in the FS.

Background

Treatment Plant

Several plumes of groundwater contaminated with various volatile organic compounds
(VOCs) have been identified at McClellan AFB. In 1985, a groundwater extraction
and treatment system was designed to treat a portion of the extracted groundwater.
The technologies considered for the treatment plant included air stripping with offgas
treatment using either vapor-phase activated carbon or thermal incineration. No
catalysts suitable for chlorinated vapors were available at that time; thus, catalytic
oxidation was not considered. The presence of vinyl chloride, methylene chloride,
acetone, and methyl ethyl ketone in the groundwater steered the design to warm-
water air stripping with thermal incineration offgas treatment. Liquid-phase activated
carbon and activated sludge were included to remove phenol and ketones from the
air stripper effluent.

Flow Rate, VOC Concentration

The initial estimated extraction flow rate was 1,000 gallons per minute (gpm); this
formed the design basis for the plant. When the groundwater extraction system and
GWTP went online, lower flows were experienced. Recent flows have averaged
approximately 125 gpm. This is below the minimum required air stripper flow rate of
250 gpm; thus, about 125 gpm have been recycled through the plant since it began
operation. The air flow rate was reduced to about 1,200 cubic feet per minute (cfm)
to maintain good VOC removal in the air stripping system while reducing the energy
cost of combustion. Figure 1 shows recent reported data on the GWTP flow rate.

The VOC concentration in the extracted groundwater feeding the plant has dropped
since the plant was brought online. Figure 2 shows the concentration of VOCs over
the last 6 years. Extracted VOC concentration has dropped from a high of approx-
imately 60 parts per million (ppm) or milligrams per liter (mg/fL) in 1987 to the
current level of approximately 1 ppm.

Historical data on this chart were provided by the United States Air Force (USAF).
Current data points were developed from analytical results presented in "Quality
Control Review of Groundwater Treatment Plant Data" for May 1992 to the present.
This report is submitted monthly by the USAF to the California Regional Water
Quality Control Board (RWQCB).

)
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Regulatory Constraints

Air-Related Requirements

It has not been determined at this time if the proposed modifications would result in
emission changes of sufficient magnitude to trigger regulatory requirements as a
"major" modification. A major modification is defined as "modification to a major
stationary source which results in an increase in the potential to emit greater than:
25 tons per year of nitrogen oxides, 25 tons per year of reactive organic compounds,
100 tons per year of carbon monoxide, or 15 tons per year of PM10 aggregated with
all other increases in potential to emit over the period of five consecutive years
before the application for modification, and including the calendar year of the most
recent application." This applicable or relevant and appropriate requirements
(ARARs) analysis has been prepared with the worst case assumption that the pro-
posed changes will meet the regulatory definition of a "major" modification, although
this likely is not the case. Groundwater treatment rates would increase, but the
concentrations of contaminants in the water to be treated are significantly less than
those concentrations considered in the original "permitting" analysis of the facility.
The stack flow rate for the existing thermal treatment system is not expected to
increase, and the exhaust gas concentrations are not expected to increase from
concentrations originally evaluated for the facility. For these reasons, significant
emission changes are not expected to result from the proposed modifications.

If the modifications are not deemed "major" based on further study, many of the
ARARs described in the following will not be applicable.

ARARs are site specific and are typically grouped into three categories:

* Ambient or chemical-specific
* Performance-, design-, or other-action-specific
* Location-specific

Ambient Air Quality Standards and New Source Review

Both the national (federal) and California governments have established ambient air
quality standards (NAAQS and CAAQS, respectively) for a number of air pollutants,
referred to as criteria pollutants. The criteria pollutants include:

0 Carbon monoxide (CO)

0 Lead

0 Oxides of nitrogen (NO.) as nitrogen dioxide (NO2)

* Ozone (Reactive organic gases [ROG] and NO. are precursors to ozone
formation)
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"* Particulate matter less than 10 microns in aerodynamic diameter

(PM1O)

"* Sulfur dioxide (SO 2)

These standards would be considered ambient or chemical-specific ARARs.

A project cannot cause or contribute to an exceedance of the applicable NAAQS or
CAAQS. To insure this, new or modified sources of air pollutants are required to
comply with new source review (NSR) regulations. Sources other than remedial
actions are required to obtain an authority to construct (ATC) permit and a permit to
operate (PTO). NSR regulations are promulgated and permits are issued by the local
air pollution control districts in California. In the case of McClellan AFB, the local
regulatory agency is the Sacramento Metropolitan Air Quality Management District
(SMAQMD).

SMAQMD has proposed new NSR rules (Rule 202). These rules require that pro-
posed emissions units or modifications with a potential to emit ROG, NO, or CO
must provide offsets for the affected pollutant. Offsets for PM10 and SO2 must be
provided only if cumulative emission changes exceed 80 pounds per day (lb/day) for
PM10 or 150 lb/day for SO.. Applicants are also required to apply Best Available
Control Technology (BACT) to any new emissions unit or modification of an existing
unit that has the potential to emit ROG, NOx, S07, PM10, or CO. BACT require-
ments may be considered performance-, design-, or other-action-specific ARARs.

Other ARARs were identified by SMAQMD for the soil vapor extraction (SVE) Pilot
System at McClellan AFB in a January 7, 1992, letter from Jorge DeGuzman to Mark
Malinowski, Department of Toxic Substances Control. These ARARS would also be
applicable to a major modification of the GWTP operations, and include the
following:

SMAQMD Rule 401 - Ringelmann Chart: No person shall discharge

into the atmosphere from any single source of emissions whatsoever any
air contaminant, other than uncombined water vapor, for a period or
periods aggregating more than three minutes in any one hour which
exceeds 20 percent in opacity or a No. 1 on the Ringelmann Chart, as
published by the United States Bureau of Mines.

SMAQMD Rule 402 - Nuisance: The project should not create a
public nuisance. This includes a nonacceptable health risk. Risk
assessment must be conducted using SMAQMD's "Permit Procedure
Regarding Criteria for Calculating an Excess Cancer Risk to the Public
Who May be Exposed to Carcinogenic Air Contaminants from a New/
Modified Toxic Air Emission Source," September 9, 1991.
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SMAQMD Rule 403 - Fugitive Dust: All reasonable precautions should
be taken not to cause or allow the emissions of fugitive dust from being
airborne beyond the property line from which the emission originates.

New Source Performance Standards

The federal Environmental Protection Agency (EPA) establishes standards of
performance for new sources (NSPS). These standards reflect the degree of emission
limitation and the percentage reduction achievable through the application of the best
technological system of continuous emission reduction that EPA determines is
adequately demonstrated for each particular source category. EPA must consider the
cost of achieving emission reductions and energy requirements when drafting NSPS.

NSPS are not applicable to any of the new equipment proposed at the GWTP, and
the only NSPS source category that might be considered applicable to the existing
thermal fume incinerator is Subpart E of 40 Code of Federal Regulations (CFR),
Part 60. These standards are only applicable to incinerators with charging rates
greater than 50 tons per day. The existing fume incinerator is not expected to exceed
a charging rate of approximately 2.0 lb/day, far less than that regulated by the
incinerator NSPS.

RCRA Requirements

Resource Conservation and Recovery Act of 1976 (RCRA) requirements do not
apply to the fume incinerator, as the contaminants combusted do not meet the RCRA
definition of solid waste (40 CFR, Part 261.20, Subpart C, Appendix I).

Requirements for Noncriteria Pollutants -Toxic Air Contaminants

In addition to the criteria pollutants discussed above, there has been increasing
concern about toxic air contaminants (TACs) in recent years. TACs include airborne
inorganic and organic compounds that can have both short-term (acute) and long-
term (carcinogenic, chronic, and mutagenic) effects on human health. Vinyl chloride
is one of the TACs potentially emitted from the GWTP. Chlorinated solvents such as
trichloroethylene and methylene chloride are others.

Prior to the 1990 amendments to the Clean Air Act, the EPA conducted a program
to establish National Emission Standards for Hazardous Air Pollutants (NESHAPs).
NESHAPs were established for benzene, vinyl chloride, radionuclides, mercury, asbes-
tos, beryllium, inorganic arsenic, radon 222, and coke oven emissions. The 1990
Clean Air Act amendments require EPA to set standards for categories and
subcategories of sources that emit hazardous air pollutants, rather than for the
pollutants themselves. The deadline for the first set of EPA standards is November
1994. NESHAPs set before 1991 will remain applicable.
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Under Assembly Bill (AB) 1807, California has a program for identifying and
developing emissions control and reduction methods for TACs. The California Air
Resources Board (ARB) has identified 15 compounds as TACs; these are dioxins/
furans, ethylene dibromide, ethylene dichloride, benzene, hexavalent chromium,
cadmium, asbestos, vinyl chloride, chloroform, trichloroethylene, methylene chloride,
inorganic arsenic, ethylene oxide, carbon tetrachloride, and formaldehyde. Other
compounds are being studied for possible identification as TACs. Control measures
for TACs are being developed by the ARB. None of the control measures developed
to date for the identified TACs are applicable to the proposed GWTP modifications,
the existing thermal oxidizer, or their emissions.

In addition to AB 1807, California has implemented AB 2588, the Air Toxics "Hot
Spots" Information and Assessment Act of 1987. Under AB 2588, industrial and
municipal facilities must inventory and report emissions of listed toxic substances.
High priority facilities must conduct risk assessments. McClellan AFB has prepared
and submitted a health risk assessment based on 1989 facility-wide emissions, includ-
ing the GWTP. Follow-on legislation requires pollution control planning and imple-
mentation for sources with risks greater than 10 theoretical excess lifetime cancer
cases per million individuals, but McClellan's estimated risks were below this level.

SMAQMD's a "Permit Procedure Regarding Criteria for Calculating an Excess
Cancer Risk to the Public Who May be Exposed to Carcinogenic Air Contaminants
from a New/Modified Toxic Air Emission Source," (September 9, 1991), requires
screening and potentially refined risk assessment of human health effects associated
with exposure to TAGs from new or modified sources. Both residential and work-
place exposures must be evaluated. Cancer risks are considered acceptable if risks do
not exceed one theoretical excess lifetime cancer case per million individuals. If the
applicant applies Toxic Best Available Control Technology (TBACT), risks are
acceptable if they do not exceed 10 theoretical excess lifetime cancer cases per mil-
lion individuals.

The existing GWTP has previously conducted a risk assessment and demonstrated
acceptable risks. If modifications to the facility operations or equipment are
proposed, the previous risk assessment will need to be modified and the results
compared to acceptable levels, as mentioned previously in the discussion of
SMAQMD Rule 402-Nuisance.

The original conditions for construction for the GWTP are listed in Appendix A.
This list was issued by the County of Sacramento Air Pollution Control District
(CSAPCD) (now SMAQMD). The list states frequency for air sampling and analyses,
specific operating conditions, and documentation required by the CSAPCD's control
officer for start-up and operation.
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Water-Related Requirements

The RWQCB National Pollutant Discharge Elimination System (NPDES) require-
ments for waste discharge from the GWTP are listed in Appendix A. This list
presents the operating conditions of the plant, frequency of sampling for a list of
specified constituents, and effluent limitations on discharge into Magpie Creek and
into receiving water or watercourses.

The primary treatment requirements of the NPDES permit are that the plant remove
acetone, methyl ethyl ketone, and methyl isobutyl ketone to less than 1 mg/L, and all
other VOCs to less than the detection limits for the EPA Method 500 series, or
0.1 Mg/L

Equipment

Original Design

The GWTP has been significantly modified since it was initially installed. This section
will describe the initial design, and the next section will discuss the modifications and
the current plant configuration.

There are two main streams in the GWTP, the groundwater and the air stream. The
following paragraphs describe how the groundwater and the air stream travel through
the process.

Figure 3 is a process schematic of the GWTP as originally designed.

Groundwater

Water is pumped from the wells into an influent tank, which provides mixing of
recycle flows and storage time for process upsets. The water is then pumped from
the influent tank through the primary water-water heat exchanger, recovering heat
from treated water from the air stripper.

After leaving the primary water-water heat exchanger, the groundwater travels
through the secondary water-water heat exchanger and the air-water heat exchanger,
and flows back through the other side of the secondary water-water heat exchanger.
This circular arrangement of the heat exchangers was developed to raise the water
temperature in the air-water heat exchanger to above the dew point of the hydro-
chloric acid in the combustor offgas and thus avoid corrosion in the air-water
exchanger.
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After the heat exchange loop, the water enters the top of the packed tower air
stripper at a temperature of about 125°F. The water contacts air in a counter-
current fashion to allow the VOCs to volatilize into the air phase. The tower is sized
to reduce the VOC concentration for the majority of compounds present to below
each compound's detection limit. The design of the tower is based on the initial
extracted groundwater concentration.

The stripper effluent, pumped through the primary water-water heat exchanger,

recovers its heat value and then flows to either the granular activated carbon (GAC)
vessels or the influent tank via the recycle line.

The GAC is required in order to remove phenol and if necessary SVOCs and a por-
tion of the metals. After the GAC, the water flows through an activated sludge
process to remove the ketones that were not completely removed earlier in the
treatment. The effluent from this system is then discharged to Magpie Creek.

The recycle line maintains a minimum water flow rate through the air stripper of
about 250 gpm. This minimum flow rate is required for proper water distribution
over the packing through the spray nozzles in the top of the tower.

Air

Air is sent to the air stripper by a constant-speed high pressure blower. The flow rate
is controlled by manual adjustment of a bleed damper, which dumps a fraction of the
flow to the atmosphere. Air flows into the bottom of the air stripper and out the top
as air stripper offgas. As the air travels through the stripper, it absorbs VOCs,
ketones, water vapor, and heat from the water. Water droplets are removed with a
mist eliminator. Since the stripper offgas cannot be discharged directly to the
atmosphere because of regulatory requirements, a thermal incinerator is used to
oxidize the VOCs to carbon dioxide, water vapor, and hydrochloric acid.

The air stripper offgas flows through the air-air heat exchanger where it recovers heat
from the combustor offgas and passes to the combustor. In the combustor, natural
gas is burned to raise the air stripper offgas temperature to 1,800°F. The combustor
offgas then travels through the air-water heat exchanger, providing the heat that
elevates the groundwater temperature for air stripping. After passing through the air-
air heat exchanger, the combustor offgas flows to the bottom of the packed tower
caustic scrubber. The scrubber cools the combustor offgas to about 155°F and
converts the hydrochloric acid vapors to sodium chloride dissolved in water. The
sodium chloride is discharged through the scrubber blowdown where it is mixed with
the plant effluent prior to its discharge into Magpie Creek. The scrubber offgas is
discharged into the atmosphere.

Design Modifications

Over the history of the GWTP, numerous modifications have been performed. This
section describes only those major modifications that exist in the current plant
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configuration. During the early operation of the GWTP, it became apparent that
scaling was going to be a significant problem for the heat exchangers. This was due
to water hardness and elevated temperatures in the exchangers, which caused the
precipitation of calcium and magnesium salts on the heat exchange surfaces. The
decision was made to rearrange the heat exchangers as shown in Figure 4. This
arrangement allowed decreased flow rates, lower feed VOC concentrations, and
improved internal recycling, thereby decreasing the temperature of the water. The
maximum water temperature of the system decreased from 188°F to about 120°F.
However, the lower temperatures caused the gas-side exchanger surfaces to be more
susceptible to corrosion from acid gas condensation. It was reported that the original
carbon-steel air-water heat exchanger was replaced with an Inconel heat exchanger
after 3 years of operation. In addition, scale eventually fouled the original 5/8-inch-
diameter Pall Rings packing in the air stripper. This packing was replaced with
2-inch-diameter Tripacks. The original packing had been chosen because it has a
higher mass transfer coefficient than Tripacks. Tripacks were used as the replace-
ment media because they have a larger void space than the Pall Rings and should not
foul as quickly.

Figure 4 is a process schematic of the current configuration.

This configuration has been in use for all but a few months of the GWTP's opera-
tion. Thf plant has treated groundwater for more than 6 years and has met its
discharge limits. As shown in Figure 2, the groundwater concentration was very high
and variable for the first 2 years of operation, but has since become relatively low and
stable at about 1 mg/L. The activated sludge system has been deactivated and
removed because the ketone concentrations dropped to levels that could be treated
using the air stripping and GAC system alone. Recent operating data indicate that
VOC removal is occurring across the air stripping system for al compounds except
occasionally dibromochloromethane. This compound was not included in the design
basis of the stripper. It has not been detected in the plant effluent and is probably
adsorbed by the GAC system.

Operations and Maintenance (O&M)

Existing Plant Operations

The GWTP operates 24 hours per day, 365 days per year. It is equipped with full
spare backup air stripper feed pumps, GAC feed pumps, and blowers. In addition,
with the low flow rate of 250 gpm, the system also has a full spare GAC system and
three spare water-water heat exchangers. This equipment redundancy helps ensure

)
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the continuous operation of the system. The system is shutdown for a few hours a
few times a year to descale the heat exchangers.

The GWTP is operated by a staff of six full-time employees and one part-time
secretary. The general staffing plan is to have at least one operator onsite at all
times. The remainder of the staff are onsite during the dayshift on weekdays. The
staff perform preventive maintenance on both the GWTP and the extraction well
system, record data, take water samples, generate reports, and meet with other
McClellan personnel.

The GWTP has several control loops to help maintain continuous satisfactory
operation of the treatment system and provide for safe shutdown of the facility. It is
designed for manual startup and establishment of the proper temperature profile in
all the equipment. Once the proper temperature profile has been reached, the
system can be placed in automatic mode. In this state, the following control loops
exist:

* The system will automatically switch to backup pumps or blowers if the
lead equipment fails.

0 Failure of backup equipment will result in the automatic safe shutdown
of the treatment system, without operator intervention.

0 Loss of setpoint temperatures in the combustor, scrubber, or air
stripper will result in the automatic safe shutdown of the system,
without operator intervention.

0 Shutdown of the system will cause the closure of valves on the discharge
to minimize the discharge of possibly undertreated groundwater.

* Shutdown of the system will cause the closure of a float-actuated valve
on the plant influent to prevent the possible spillage of contaminated
groundwater.

* Critical alarms and shutdown signals will activate an auto dialer system
to contact the appropriate staff offsite in the unlikely event that there
are no staff onsite during a system failure.

Existing Plant O&M Costs

Cost data was assembled based on actual 1992 data provided by the USAF.
Table A-1 summarizes these 1992 costs.
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Table A-I
McClellan AFB Groundwater Treatment Plant

O&M Costs for 1992

Category Annual Cost ($/yr)

Contractor Labor' $552,000

McClellan Labor $72,000

Electricity $48,000

Natural Gas $36,000

Analyses $36,000

Maintenance Reimbursables°° $103,000

Total $847,000
*Includes GWTP O&M, database upkeep, and reporting; does not include wellfield O&M and
other activities.**Includes liquid-phase carbon replacement (2 beds replaced in 1992 at about $25,000 each), one
new heat exchanger (about $29,000), and miscellaneous maintenance parts.

The labor costs to operate the plant are borne mostly by an outside contractor. The
outside contractor is also responsible for operating, monitoring, and maintaining the
groundwater extraction system, the estimated costs of which are not included in the
labor costs in Table A-1. Additional labor is expended by McClellan staff to oversee
plant O&M and coordinate plant activities with other base activities.

The plant uses electricity to operate all the pump and blower motors, the controls,
the lighting, and the general electrical needs of the plant. The bulk of the electricity
is used by the 60-horsepower (hp) air stripper feed pump, the 40-hp GAC feed pump,
and the 40-hp air stripper blower.

The offgas combustor uses natural gas to burn the organic chemicals and raise the air
stripper offgas to a temperature of 1,800"F. Minimizing the air stripper offgas flow
rate minimizes the cost of natural gas consumption, which is generally proportional to
it.

Maintenance reimbursable expenses are incurred during the repair or replacement of
faulty equipment or the replacement of activated carbon. These expenses include
only the purchase cost of these items and not the labor to install them.

The groundwater is sampled and analyzed for VOCs, ketones, metals, and
occasionally other standard water-quality parameters. These samples are taken at
several places in the plant, including the plant influent, the air stripping influent, the
GAC influent and the plant effluent. Sampling is usually performed on a weekly
basis.
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Basis for Evaluations

Anticipated Groundwater Flows and Concentrations

As stated earlier, the existing GWT'P is currently treating groundwater from OUs C
and D at approximately 180 gpm. The three scenarios developed in this document
estimate future GWTP costs of treating 330 gpm, 1,000 gpm, and 2,400 gpm, respect-
ively. The concentration estimates for these three flow cases are developed based on
various data as described hereafter.

Scenario 1

Based on Figure 1, the maximum current flow from OUs C and D into the plant is
approximately 180 gpm. McClellan staff are currently in the process of adding flow
from OU B, expected to be approximately 150 gpm, to the existing flows from OUs C
and D. In Scenario 1, monitoring well data from OU B are used to estimate the
concentrations of the significant VOCs that will be present at the combined flow rate
of 330 gpm. These concentrations are shown in Table A-2.

Table A-2
McClellan AFB Groundwater Treatment Plant - Scenario I

Flow and Concentrations

Combined OUs B, C, and D
Total Flow: 330 gpm

Parameter Conengations (pg/L)

1,1,1-TCA 35

1,1,2-TCA 1

l,1-DCA 17

1,1-DCE 282

1,2-DCA 4

c-1,2-DCE 17

Chloroform 2

PCE 2

t-1,2-DCE I

TCE 164

Toluene 3

Vinyl Chloride 40

Total Concentration 568
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Scenario 2

As a midpoint of the anticipated range of flows that may require treatment from the
west side of the AFB (OUs B, C, and D), 1,000 gpm has been selected for
Scenario 2. Current FS estimates of concentrations from additional combined hot
spot and groundwater containment target volumes on the west side of the AFB are
combined with the Scenario 1 flows to give flow-weighted averages of contaminant
concentrations. These concentrations are shown in Table A-3.

Table A-3
McClellan AFB Groundwater Treatment Plant - Scenario 2

Flow and Concentrations

Combined West Side
Total Flow- 1,000 gpm

Parameter Concentruions (pg/L)

1,1,1-TCA 25

1,1,2-TCA 0
1,1-DCA 6
1,1-DCE 93

1,2-DCA 9

c-l,2-DCE 6
Chloroform 1

PCE 1

t-1,2-DCE 0

TCE 251

Methylene Chloride 13

Toluene 1
Vinyl Chloride 13

Total Concentration 419

Scenario 3

Based on the packed tower dimensions and packing type, a maximum estimated flow
for the GWTP in Scenario 3 is 2,400 gpm. As in the case of Scenario 2,
concentration estimates from additional west side flows and Scenario 1 flows are
combined to give the estimated Scenario 3 concentrations. These are shown in
Table A-4.
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Table A.4
McClellan AFB Groundwater Treatment Plant - Scenario 3

Flow and Concentrations

Combined West Side

Total Flow: 2,400 gpm
Parameter COncnlaions (JW/L)

1,1,1-TCA 22

1,1,2-TCA 0

1,1-DCA 2

1,1-DCE 39

1,2-DCA 10

c-1,2-DCE 2

Chloroform 0

PCE 0

t-1,2-DCE 0

TCE 277

Methylene Chloride 16

Toluene 0

Vinyl Chloride 5

Total Concentration 373

Changes in Concentration with Time

Over time, concentration from the extraction target volumes is expected to decrease.
As a basis for estimating O&M costs in the future, it is assumed that additional flows
from any sources other than OUs C and D will decrease to approximately 50 percent
of their initial values sometime in the future. Figure 2 illustrates the trend in
extracted groundwater concentrations from the OU C and D sources, which are
expected to remain fairly constant. Since the additional target volumes are initially at
much lower concentrations and cover larger geographical volumes, it is assumed that
the typical concentration of VOCs will not decrease as much with time as was seen in
Figure 2, and that 50 percent of the initial concentration is a reasonable basis for
comparison.
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Performance Estimation

Method

CH2M HILL used several computer programs and performed engineering calcula-
tions to estimate the performance of the GWTP under the various scenarios. This
approach was used because the infrastructure does not currently exist to deliver the
groundwater to the GWTP under each scenario so that its performance can be
directly measured during field testing. In addition, there are concerns about
operating the GWTP under unknown conditions that may result in the discharge of
effluent water in possible violation of McClellan's NPDES discharge permit or with
possible damage to the existing equipment.

The computer programs used during this project include STRIPR (an air stripping
model), a liquid GAC model, and a temperature profile model to give stream
temperatures in the GWTP under varying water flows and air flows. All the models
were developed internally by CH2M HILL.

Air Stripping Model

STRIPR estimates the performance of counter-current-flow packed tower air
strippers. The model uses Henry's Law and mass transfer correlations to estimate
tower performance. Although STRIPR provides Henry's Law corrections for elevated
temperatures, there are potential inaccuracies at significantly elevated temperatures.
Because the temperatures evaluated for the three scenarios are relatively close to
ambient (90°-113°F), the performance estimates should be suitable for evaluation of
alternative uses of the existing system, but may not be sufficiently accurate for design
purposes. STRIPR output and air stripping performance summaries are provided in
Appendix B.

Liquid GAC Model

The liquid GAC model estimates the carbon usage rate that results when
groundwaters containing a mixture of contaminants are treated. The algorithms are
based on a survey of several operating systems as reported by Speth, et al. ("EPA
Research Program in Granular Activated Carbon," in Design and Use of GAC,
AWWA/EPA Technology Transfer Conference, May 9, 1989, Cincinnati, Ohio). This
information can then be used to estimate the operating cost of GAC as a result of
carbon replacement. Activated carbon usage estimates are provided in Appendix C.

Temperature Profile Model

The temperature profile model is based on operating data taken during a site visit on
June 30, 1993, and on data taken during testing conducted by the contract operator
during July 1993 and reported by Alec Elgal on July 28, 1993 (Appendix D).
Information provided by Alec Elgal concerning the heat transfer areas of the heat
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exchangers was also used in the development of the model. The model estimates the
heat balances and temperature profiles resulting under each scenario. This model
allows users to evaluate the performance of the heat exchange networks and to
estimate both the effects of recycle loops and the size of additional heat exchangers.
The air stripper operating temperature predicted by this model can then be used as
an input to STRIPR to estimate the VOC-removal efficiency of the air stripper.

Engineering Calculations

Engineering calculations were performed to estimate pump and blower sizing. Pump
curves provided by vendors were used to estimate the performance and energy
consumption rates of the existing and proposed replacement pumps. Current field
data were used to estimate the energy consumption of the blower. Blower curves
provided by vendors were used to estimate the energy consumption of a proposed
replacement blower.

Evaluation of the Scenarios

Operations and Maintenance

As shown in Table A-i, current O&M costs are dominated by contractor labor at 65
percent of the 1992 expenditure. Numerous factors influence this cost, including
staffing plans, maintenance requirements, and the degree of plant automation. While
many of the staffing requirements are dictated by the contract under which the
contractor operates, CH2M HILL estimates that through alternative staffing methods
that satisfy the contract, this cost could be reduced by approximately 10 to 20
percent. A reduction in contractor labor of 15 percent is used as a basis in
developing O&M costs for options under future flow scenarios later in this
memorandum. This equates to $470,000 per year for operation of the GWTP in its
current capacity and configuration.

Significant operating labor savings can be achieved if the contract is modified to not
require 24-hour-per-day operation. As described earlier, automatic shutdown control
systems are in place to safely shut down the plant under most situations. While
capital improvements may be necessary to integrate wellfield shutdown with the plant
shutdown, savings on the order of 50 percent of operating labor (roughly $275,000 per
year) could be realized with this option.

Maintenance reimbursables are also a major factor at 12 percent of the total cost.
The major contributing factors here are carbon usage and the new heat exchanger.
The heat exchanger replacement is not expected to be an annual cost and is omitted
from reimbursable estimates used for developing the options in later sections of this
memorandum. The reimbursable cost used as a basis in developing options is $74,000
per year.
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Electrical power and gas consumption are calculated for the treatment options
developed under higher flow rates that are presented in later sections. These costs
will rise with increasing GWTP flow rates.

Annual McClellan labor and analytical costs are assumed to remain constant for all
future options.

Scenario 1

Three options have been developed for treating the flows and concentrations of
Scenario 1. The first option presupposes continued operation of the GWTP with no
capital investment or change in operating strategy. The second and third options
involve improving the operating costs of the existing system and modifying the
treatment system, respectively.

Option I - Continued Operation of the Existing GWTP

CH2M HILL used the temperature profile model to estimate an air stripper
feedwater temperature of 113°1F. Next, STRIPR was used to estimate the air flow
rate required in the air stripper to meet the existing performance level of this unit,
which is generally below the detection limits for each VOC compound.

This evaluation estimates that the GWTP could operate with an air flow rate of
1,200 cfm and produce an air stripper effluent with VOC concentrations below the
detection limits. Based on this information, the only cost change from the 1992 costs
would be a small increase in the cost of electricity because of a change in the
pumping rate from 240 to 330 gpm. Carbon usage is estimated to increase slightly.
This cost is reflected under maintenance reimbursables. No capital costs would be
incurred by this option. The costs of this option are presented in Table A-5.

Initial costs and future costs illustrate the effect of decreased carbon usage because of
the estimated decrease in future extracted water contaminant concentration, as
discussed earlier.

Option 2 - Existing GWTP Treatment Technologies with
Minor Modifications

In this option, the existing treatment technologies and the general treatment strategy
would remain the same. The changes proposed include installing smaller pumps and
a smaller blower to more efficiently treat the low flow rates of 330 gpm and 1,000 to
1,200 cfm, respectively.

Site-visit observations indicated that the discharge valves on the 60-hp air stripper
feed pump and the 40-hp GAC feed pump were throttled more than 50 percent.
Significant power savings would be achieved by the installation of pumps with smaller
motors designed to efficiently deliver water at 330 gpm.
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Table A-5
McClellan AFB Groundwater Treatment Plant

Scenario I, Option I Costs

B C Option I option I
Bse_ ase ~Initial Future

Total Capital (S _____ $0 ______

Annual O&M ($/yr)

Labor:

Contractor $552,000 $470,000 $470,000

McClellan Staff 72,000 72,000 72,000

Power 48,000 50,000 50,000

Natural Gas 36,000 36,000 36,000

Maintenance Reimbursables 74,000 80,000 75,000

Analyses 36,000 36,000 36,000

Total O&M $818,000 $744,000 $739,000

The blower was observed to be discharging a significant flow rate of air to the
atmosphere. Proposed changes to the tower packing and the air-side heat exchange
loops would lower the required blower discharge pressure from about 30 inches of
water column (in. wc) to about 3 in. wc. This would greatly reduce the power
requirements of the system. Unfortunately, the only way to reduce the inlet pressure
of the existing blower is to close the blower's inlet vane damper. Although this would
reduce the blower discharge pressure, it would only slightly decrease the power drawn
by the blower motor. Since the blower motor is rated at 40 hp, significant power
savings would be achieved by installing a blower with a smaller motor.

The anticipated power savings are shown in Table A-6.

In developing costs for this option, the use of variable frequency drives (VFDs) was
considered. The option presented was chosen over VFDs for three reasons. Cost
research showed that a VFD for an existing pump was more expensive than buying a
new, smaller pump and motor. Existing pump operation at low RPMs was not as
efficient as operation with a new, smaller pump, and high-flow capacity for each
pump set and the blowers can be maintained by leaving one of each equipment pair
in place.

Option 3 - Direct Treatment Using Liquid Phase GAC

In this option, the groundwater would be treated directly using the existing GAC
system. The air stripper and thermal oxidation system would be bypassed and
mothballed for possible use again under Scenarios 2 or 3. The logic behind this
option is that the groundwater concentration has decreased over the last several years
to a level where it may be more economical to operate the plant using only GAC.
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Table A-6
McClellan AFB Groundwater Treatment Plant

Scenario 1, Option 2 Costs
Option 2 option 2

Capital ($)Base Case Initial Future

Air Stripper Pump $4,400

GAC Pump 4,270

Blower 1,250

Installation (50%) 5,000

Total Capital $14,920

Annual O&M ($/yr)

Labor:

Contractor $552,000 $470,000 $470,000

McClellan Staff 72,000 72,000 72,000

Power 48,000 27,000 27,000

Natural Gas 36,000 36,000 36,000

Maintenance Reimbursables 74,000 80,000 75,000

Analyses 36,000 36,000 36,000

Total O&M ($/yr) $818,000 $721,000 $716,000

This option would increase the cost of carbon replacement but should gain the credit
of eliminating the power costs associated with the air stripper feed pumps and the air
stripper blower, and the fuel costs associated with the thermal oxidizer. Because this
equipment, as well as the heat exchangers, would not be functioning under this
option, there should be the additional benefit of significantly less need for plant
maintenance. Thus, a reduction in operating staff would be justified. For estimating
purposes, a staffing level of 0.4 full-time equivalent employees has been chosen.

A major potential drawback to this option is that it might increase the emissions rate
ol vinyl chloride, an air toxic compound. As previously mentioned, SMAQMD will
require TBACT for any new toxic emissions because the entire McClellan facility is
over the toxics threshold cancer risk. SMAQMD determines what control technology
constitutes TBACT on a case-by-case basis by evaluating several factors. Economic
considerations are not taken into account in the selection of TBACT. Since the
GWTP already has thermal destruction capability, SMAQMD may require its

as continued use regardless of its cost if other treatment alternatives will result in
increased air emissions of vinyl chloride or other toxic compounds.
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If the GAC was used to remove vinyl chloride, then the carbon usage rate would be
approximately 20,000 lb every 12 days. If the GAC system was operated to allow
breakthrough of the vinyl chloride but capture of all the other compounds, then the
carbon usage rate would be approximately 20,000 lb every 60 days. The carbon
supplier estimates the cost of replacing the carbon with nonregenerated carbon at $1
per pound plus freight. There would be no cost to regenerate the carbon. The
vendor recommends the continued use of nonregenerated carbon at the site in order
to assure compliance with the low discharge limits.

Table A-7 presents a summary of the costs of Option 3 for carbon that is capable of
treating vinyl chloride to the discharge standards.

Table A-7
McClellan AFB Groundwater Treatment Plant

Scenario 1, Option 3 Costs

Base Case Option 3 Initial Option 3 Future

Total Capital ($) $0
Annual O&M ($/yr)
Labor:

Contractor $552,000 $30,000 $30,000
McClellan Staff 72,000 72,000 72,000

Power 48,000 21,000 21,000

Natural Gas 36,000 0 0

Maintenance Reimbursables 74,000 774,000 774,000
Analyses 36,000 36,000 36,000

Total O&M $818,000 $933,000 $933,000

Scenario 2

In this scenario, the highest water flow rate that could be treated without changing
any of the existing equipment is evaluated. A new GAC system would need to be
installed. The water and air flow rates have been chosen at 1,000 gpm and 1,750 cfm,
respectively. These flow rates, along with the existing heat exchange network, should
produce an air stripper feed temperature of approximately 900 F and a scrubber gas
inlet temperature of about 650°F. Higher flow rates would result in higher inlet
temperatures. Based on testing performed in July 1993 (Appendix D), higher inlet
temperatures could melt the plastic media inside the scrubber or the FRP scrubber
itself. Therefore the flow rate chosen for this scenario is 1,750 cfm.

Estimates of removal efficiency under these conditions indicate that the air stripper
would no longer remove all of the VOCs to below their detection limits. For
example, only about 63 percent of the 1,2-dichloroethane (1,2-DCA) would be
removed by the air stripper. The GAC system would need to provide the rest of the
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VOC removal. The GAC usage rate would thus be about 60,000 lb every 56 days.
The increased air flow rate would increase the natural gas consumption of the
combustor to a heat consumption rate of about 2.56 million Btu per hour.

The costs of this scenario are summarized in Table A-8.

Table A-8
McClellan AFB Groundwater Treatment Plant

Scenario 2 Costs

Scenario 2 Scenario 2

Captal Base case Initial Future

Carbon System $165,000

Installation (20%) 33,000

Total Capital T $198,000
Annual O&M ($/yr)

Labor:
Contractor $552,000 $470,000 $470,000

McClellan Staff 72,000 72,000 72,000

Power 48,000 73,000 73,000

Natural Gas 36,000 48,000 48,000

Maintenance Reimbursables 74,000 439,000 256,000

Analyses 36,000 36,000 36,000

Total O&M $818,000 $1,138,000 $955,000

The major increase in O&M cost in this scenario over Scenario 1 is carbon usage.
Evaluation of the existing system indicates that 1,2-DCA is the key compound for
stripper performance. The stripper feedwater temperature is the critical variable in
removing 1,2-DCA. At temperatures less than approximately 100*F, 1,2-DCA
removal is estimated to decrease dramatically in a nonlinear fashion. This decrease in
removal efficiency causes the stripper effluent concentration of 1,2-DCA to increase,
which subsequently increases liquid-phase carbon usage. Heat balance calculations
indicate that this temperature corresponds to a water flow rate of 600 to 700 gpm
with existing equipment. While numerous scenarios have not been fully developed
over the possible range of water flows between 330 and 1,000 gpm, it is apparent that
additional heat exchangers that could maintain a stripper feedwater temperature of
100°F should be considered in future designs for flows above approximately 700 gpm.

Scenario 3

In this scenario, it is assumed that the existing GWTP would be upgraded to
hydraulically treat 2,400 gpm without increasing the air stripper air flow rate above
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the design capacity of the existing combustor system. Treating this water flow rate
would require the addition of the following equipment:

"* Air stripper and GAC feed pumps capable of providing 2,400 gpm at

the new line pressures

* Three plate and frame heat exchangers in parallel to the existing ones

"* Five GAC adsorption systems

"* An air-water heat exchanger made of Inconel and operated in series
with the existing one to prevent melting of the scrubber by reducing the
scrubber inlet gas temperature and to increase the air stripper
feedwater temperature by recovering additional heat

"* Replacement of liquid distributor nozzles with a trough-type distributor
to allow 2,400 gpm of flow

In this scenario, the air stripper feed temperature and the scrubber gas inlet
temperature would be about 90°F and 450 0F, respectively, the latter because 450°F is
the original design temperature of the scrubber inlet, based on an offgas flow rate of
3,000 standard cfm (scfm). The air flow rate has been chosen at 3,000 cfm because
this is the maximum design air flow rate for the incinerator and the scrubber, and is
believed to be the maximum that could be used without incurring substantial costs
related to upgrading the combustor and the scrubber systems. In addition to
substantial cost, the modifications required to allow greater than 3,000 cfm would
likely trigger regulatory action limits. These triggers, and the likely negative public
perception of additional incineration equipment installation, form the basis for
limiting the air flow to 3,000 cfm in this scenario. The heat duty of the combustor is
estimated to be about 4.82 million Btu per hour. The flow conditions predicted to
occur in the air stripper would not result in complete removal of some of the VOCs.
For example, the air stripper is estimated to remove only 47 percent of the
1,2-dichloroethane. Therefore, the GAC system would be used to achieve final
compliance with the effluent criteria. It is estimated that the lead beds on all seven
GAC systems, or 140,000 lb, would need to be replaced every 57 days. The costs of
this scenario are summarized in Table A-9.

Scenario 3 includes replacing the existing air-water heat exchanger, which has a heat
exchange area of 774 ft2, with a larger unit of 1,135 ft2. This process change, as well
as the inclusion of new water-water heat exchangers, provides a stripper inlet
temperature of 900F. As discussed earlier, this results in poor removals of 1,2-DCA.
Additionally, cis-1,2-DCE and methylene chloride are not estimated to be removed to
less than 0.5 parts per billion (ppb) in the stripper effluent. These compounds cause
the carbon usage to increase dramatically in this scenario. While Scenario 3 provides
a reasonable basis for comparison with other technologies, further study could
optimize O&M costs through the examination of heat exchange networks that could
raise the stripper feedwater temperature to greater than 100°F. Given the
uncertainties in the extracted groundwater contaminant concentrations at the time of
preparation of this memorandum, more detailed scenarios are not developed here.
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Table A-9
McClellan AFB Groundwater Treatment Plant

Scenario 3 Costs

Scenario 3 Scenario 3
Capital Base Case Initial Future

3 Water-Water Heat Exchangers $150,000
5 Carbon Skids 825,000
2 Stripper Pumps 29,500
2 GAC Pumps 25,100
1 Liquid Distribution System 10,000
I Inconel Air-Water Exchanger 152,000
Installation (50%) 600,000
Piping (installed) 395,000

Total Capital $2,186,600

Annual O&M ($/yr)

Labor:

Contractor $552,000 $542,000 $542,000

-McClellan Staff 72,000 72,000 72,000

Power 48,000 105,000 105,000

Natural Gas 36,000 91,000 91,000

Maintenance Reimbursables 88,000 1,121,000 585,000

Analyses 36,000 36,000 36,000

Total O&M $832,000 $1,967,000 $1,431,000

Alternative Technologies

As part of the FS, standard technologies, including advanced oxidation processes, air
stripping at ambient conditions, and liquid phase carbon treatment trains, are being
evaluated in a similar fashion to those presented in this memorandum. In addition,
innovative technologies are also being investigated. Based on the groundwater data
available at this time, most containment target volumes contain concentrations of 1,2-
DCA above 0.5 ppb. This compound, as discussed above, is difficult to remove from
water by air stripping. Unfortunately, it is also relatively difficult to treat with
advanced oxidation processes. Nevertheless, air stripping and advanced oxidation can
be effective, though costly, at removing 1,2-DCA. The effectiveness and costs
associated with these alternative technologies and the GWTP (existing and modified
under the scenarios presented) will be compared in the FS.
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Summary

The existing GWTP at McClellan was originally designed to treat 1,000 gpm of
extracted groundwater. In its 8 years of operation, the plant has undergone numerous
physical changes to accommodate operational problems and lower flow rates from the
extraction system. Currently, the plant treats approximately 125 gpm of extracted
groundwater to nondetectable levels (<0.5 ppb) of the targeted compounds.

Current O&M costs are examined, and contractor labor is identified as the major
constituent. Potential changes to operations staffing are identified, some of which
require changes to the existing operations contract. Potential savings of up to
$275,000 per year in O&M cost are identified if 24-hour-per-day, 7-day-per-week
operator presence is not required.

Three future flow scenarios are examined: 330 gpm, 1,000 gpm and 2,400 gpm.
These scenarios use information on groundwater contaminant concentration from the
current base-wide groundwater OUFS being developed by CH2M HILL.

Under Scenario 1, three options are developed. Option 1 describes the operation of
the GWTP without equipment modifications. Resulting O&M costs of $744,000 per
year are estimated with minor operational changes. Option 2 describes replacement
of two pumps and one blower to achieve more efficient energy usage. The capital
costs are estimated at about $15,000, and provide an anticipated O&M cost of
$721,000 per year. Option 3 describes shutting down the air stripper and incinerator,
and treating the groundwater flow with carbon alone. Vinyl chloride removal is
estimated to require frequent carbon replacement and results in an O&M cost of
$933,000 per year, even though operating labor, power, and natural gas costs can be
significantly decreased.

Under Scenario 2, one option is developed. With a capital investment of
approximately $200,000 for additional carbon vessels, an initial O&M cost of
$1,170,000 per year is estimated. Given that contaminant concentrations will decrease
with time as they are shown to do in the historical data from the GWTP influent flow,
future O&M costs will decrease, because of lowered carbon costs, to approximately
$955,000.

Under Scenario 3, one option is also developed. Significant capital investment,
including heat exchangers, pumps, and piping, is required, resulting in a capital cost of
about $2,200,000. The accompanying O&M costs are estimated at $1,967,000 per
year initially, dropping to $1,431,000 in the future.

Conclusions

The primary purpose of this memorandum is to provide cost information to allow
comparison of the GWTP with other technologies as part of the groundwater OUFS. )
These costs are developed for three scenarios in this memorandum.
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In developing this information, various potential methods of decreasing O&M cost in
the near future are identified, such as replacement of pumps and blowers and staffing
modifications.

Evaluation of Scenarios 2 and 3 indicates that certain compounds, most notably 1,2-
DCA, drive the O&M cost because of increasing carbon usage. Increased carbon
usage is due to low stripper removal efficiencies at cooler water temperatures, which
result with increased water flow rates. An approximate breakthrough point of 100°F
is indicated. This temperature correlates with an approximate water flow rate of 700
gpm in the existing GWTP. While the options developed under the scenarios within
this memorandum are sufficient for comparison of the GWTP with other
technologies, potential optimization of carbon usage can be performed during design
a tivities by adding heat exchange capacities at higher flow rates.
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L E15:D: EM)RCI~Of1ENTAL FESTCR;T1C44 7~

COUNTY OIF SACRAMENTO
AIR POLLUTION CONTROL DISTRICT

AIR POLt- U T;.14 r:rj-,PCIL

1hoxas Lawell, Colonel, iJSkF
"ýIecor F nvironrlental Manaemei~nt

Deortero5o h Air Force
-Vzrdcertsr Sacramnrnto Air Liito.~s .. ~C

Dear- C:oonel Lawell:

zleýasa refer to your appliCation to construct --hefclirg upet oad
a-, krea D. McClellan ATE.

AFLICATION1 NO. A/C 33921: VOC STPýLPPINC. pRocEss
A/C 8393: FUI".E 1KCINERATCR

AUTiHORITI, TO CONSTRUCT

Authon,.rizAtion to construct is ~rb gancel i the -following cr'iditicns:

1.. G-round water entering the influant s~uip shall be sampled and analyzed
at least once in any 14 day period to deter-mine the concentcatjons of
thle cornoounds in Table 3 of the EZnvi:roanenital Risk Assessmnent ot
Voiatilie Organics" (July 10,8) and t:he c-.ncentration, of total organic

o~~nds . 'Whenever two samnples in zLzcssicn yielda concentrati-Ons
ýor an" of the aforementioned compciuids ar ztotal- organic comipcunfas in

r -_~xcess of the influent =cncentration: lis-ced in Table 2 7,f the
"*En~vironmental Risk Assessment of Volatile Org~anics" (July 198b,", the
groundwater shall be sanpled and analyzed twice weekly until the con-
centraticrs no longer exceed the Table 2 listings.

2. n the event that tw~.ce-weeklv sampling is required per condition no. i
i! 10 successive samples vield concentrations for anyr of the aforementioned
COMnoun *ds or total organic compounds -in excess of the Table 2 infl~uent
listin s, the Air Pollution Control ý;fficer c~av deem the operating condi-
cions toc be out of compliance with the specifitations submitted with
the application. Upon a finding of non-Qompliance, the Air Pollution
Control Officer miay require t-he Department of the Air Force to apply
for a modified permit oc take other appropriaze action.

3. The Air Pollution Control Officer shall] be notified within 1 days of
the time that any two successive groundwater samples yield concentra-
tions for any of the aforem~entioned compounds or total organic
zompo'axds in excess of the Table Z inifluent listings.

-A
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4. -he oepartanitn of the Air Fo~rce shall operaze. an am--ienz air
statioln in the vicinity of Bldlg. 704 to monitor for I,1-diclhlroettivlsr-ne,
trichloroethvleoe, mnethylene chloride, and J,1 lr~chýrocehane. A. 3z r:,-)n
monitoring station shall be oýperated Z-y tbe Depart.-lent of t~he A.`. Force
as close as possibla to a Pcint such that if a in-.re -segrient' was dravn
be".weer. the two stations, the demission poin~t would bcisect th-e line sagmer-1..
The Departmernt of --he Air Force shall submit a rnonitozr.ng pI.3rt for approval
by the Air ?ollution Control 'Officer, specifying samplin~g Lecnui,71.e,
samnple duration, analytical tpachniriue, and moniftoring projeoc Jiurati,ý.
Operation of the zrcundwatier trieauzent system shall riot begin 'it~lte

ArPolluttion CotOl'fficer haS approved a mnonit-oring -?lan.

5.Quarterly rep.orts shall be submittad tio the Air PolILut-ion COt-11L-J Officerc
wit'hin the 310 da~ys fo 7lowing Marz:h 31., Ju~ne 30, Septe-inber 30, asnd De

31., s'iazngthe arbient airmcnc'.toringi results, týhe groluidwater cc;roen-

trations of the afozementioned, organic compounds (conditiLon. o 1) a114

including an astimate of average daily emissions for the o-.art~e7.

6. All sampling, analytical, and operational data shall be made avai-lable
for inspection by the Air P'ollution Control. Officer upon request.

7.Combustion temperature and oxygen concentration in the ccribstior ehust
sna~ll be continuously monitored.

A.A temperature of at least. 1130OOF shall be maintained in- the combustion
zone whenever the air stripper i;s venting organic compounds tc m:e
i.ncinerator.

9. Water flow rate to striooing c-.Iujrmn shall be contin~uousl-v --noritored.

10. Within the 30 days fol'owing cromnpletion of the. performarice teQst gr
the incinerator exhaust shall be tested for th emission. rate &nd destructionl

efficiency of the compounds in Table 3, 1,1,1-trichloroethane, acetone,
and total organic coonpo~uids. The destruction efficiency te~st shall inid

the use of an appropriate surrogate compound. The incinerator axh~au.st

shall also be tested to dQtermine th.,e emission rare for oxides of nitrogen.

11. At least 30 days prior ro the emissions test, the Departmnent of th"e Air

Forcershall submiit a test plan to zhe Air Pollutiorn Contra! Officer.

Th:e piin shall specify the tast method, analytical techniq 'ue, a scheduie
or periodic retestirS, and any other appropriate information. The tepst

shaill:not take place until the Ai-.r ?ollution C~ontrol Officer has approved
a test plan and has received at, least a 7 day advance notifi-cation of

the test.

12. In- accordance with California 4fealth and Safety Code Section 39660e,
the Department of the Air Force shall cooperate with the Air Pollution
Control Di~strict and the Califor-nia Air Resources Board in evaluating
the potential emissions of chlorinated dioxins and dibenzofuranS. In
the event the Air Pollution Control off icer determines that emissions
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of chlorinated di.xins _rt/it ttben:-Ž:':rns aose en unst'zeptb;' , ublm

health risk. the Department?- Air ?:'rce shalt rake ap.rst~zz.; _-
to mitigate the health iWpact.

L3. The Air Pollution Control Officer shall be notified in writing f the
anticipated date of initial start-up of -he source not more than ef:
or less than 30 days prioz to sut-; a'-u e -and shall be notifipeA i7

of the actual date of com;:er een: construction and starr uo '. _

15 days aftar such date.

I4. All equipment, facilities, ans -ystems installed or used En _--.¾h~eve
ccmpliance with the cet.-nM and condirions of this Authority to wrnstrt

shall at all times be ia'n'n o iocd -.orking order a. be'm
as efficientiy as possible as to iie air pollrtant .. ,nr.

15. Sample ports and test pLatforns, as ncessary, shall be ccnstruztei ti.r
applicable EPA and OSHA reoirertents, ind shall be permanent.

16. Access, facilities, ucilities an-i any necessary safety equipment feor s .t:rce
testing and inspection shall be provided upon request of the Air Ponutinr.
control officer.

17. Notify the Air Pollution Control Officer of any malfunctions of the
continuous monitoring system or breakdown of the air pollution centrcl
equipment as required by Rule 602-Breakdown Conditions; Emergericy Variance.

18. Start-up and operation of the facility shall not begin until the Deýa-zment
of the Air Force provides written notification of the means by ,which
emissions of oxides of nitrogen from the facility will be offset in
accordance with Rule 2,02. Suoch notification -ust be for-oarded to the
Air Polluticn Control Officer ftr approval.

Comencing work under this authority to construct shall be deee ýiCCEpEA --

of all the conditions specified.

This, however, does znor constitute a permit to operate nor does it guarantae
that the proposed equipment will, comply with air polluticn control regulations.

You are requested to notify this office when construction has beer ccmnvceted,
A final inspection will then be made to determine whether the equipment
has been eonstructed according to the plans approved by this District. At
that time, ooeratioa will be observed and permission to operate will be
granted upon compliance with the rules and regulations of the SacramenO'O
County Air Pollution.Contrc3 District.

Sincerely.

ERIC P. SKELTON
Air Toxics Mauager

ES:jb
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Attachment A-2
Air Stripper

Performance Estimates
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Attachment A-3
Activated Carbon

Performance Estimates
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Attachment A-4
Field Testing Results
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G'JTP WATER FLOW LATZ TEST BY H & E
Alec Elgal / EMR / July 93

A series of three tests vere run on the GVTP to observe the performance
of the plant at higher than current flow rates. The primary objective
vas in support of the anticipated increased flow rate resulting from the
*jatar to be pumped from OUB wells EW-63, 246, 247, which would raise it
to approximately 350 GPM. However, .he opportunity vas used to obtain
additional data for higher flow rates.

* I r
I NCINERATOR GAS-TO-GAS SPACE GAS-TO-WATZER 1TRANSITION ISCRUBBER

HEAT HEAT I
I EXCHANGER1 EXCHANGER I

RUN 1
1800 F 1210 F 1020 F 500 W Water

(T Drop=590 F) (T Drop=520 F) 150 F
Water 250 GPM
Air 850 CFM
A/V 25/1

RUN 2
1800 F 1230 F 1040 F 520 F Water

(T Drop=570 F) (T Drop=520 F) 155 F
Water 500 GPM
Air 1020 CFM
A/V 15/1

RUN 3
1800 7 1260 F 1080 F 680 F Water

(T Drop-540 F) (T Dropu400 F) 159 F
Water 750 GPM
Air 1700 CFM
A/V 17/1

The critical parameter is considered to be the temperature inside the
scrubber at the bottom screen supporting the packing which is desired to
be kept below boiling point of vater 212 F. This screen is about four
feet above the transition inlet to the scrubber. The scrubber was
originally designed for double the air flov capacity, that is, 3200 CFM
and as it can be noticed for 750 GPM water flow rate the air flow rate
was 1700 CFM or half the capability. It should also be noted that for
obtaining variation in data progression 1020 CFM was used instead of
1200 CFM for the 500 GPM flow rate.

0



Raising the flow rate of the plan: from 250 to 750.GPM resulted in an
increase in temperature of the water temperature inside of the scruober
from 150 F to 159 F. This is a satisfactory performance. From a view
point of trying to determine whether there is a need to modify the
plant by installing a secondary heat exchanger it can be concluded that
there is no need at this time. The secondary heat exchanger was removed
in May due to rusting and with cost of replacement considerations it
was not replaced due to the current anticipated relatively low flow
rates.

It is concluded that even for 750 GPM the focus should be on the
scrubber temperature and not the consideration of a need for a secondary
heat exchanger. If needed the scrubber recirculation can be increased
slightly to accommodate 750 GPM with an addtional margin of safety for
keeping the temperature down. More importantly for the zurrent
anticipated flow rates of 350 GPM for the added support of OUZ we have
an ample margin of safety.

As a historical note, the plant was designed for 1000 GPM and tested for
acceptance. Subsequently, numerous modifications were made with
convenience in mind rather than maintaining the 1000 GPM capability,
particularly that such high flow rates were not being anticipated. One
significant modification was the removal of the water-to-gas heat
exhanger from just down stream of the incinerator and installing in its
present position of just upstream of the scrubber. This decision was
made due to observation of the tendency for condensation of halides and
the resulting rust and corrosion. Thus, the 1000 GPM capability was
compromised somewhat. The present system hardware is capable of 750 GPM
as it stands now.



TECHNICAL MEMORANDUM B CW HILL

PREPARED FOR: McClellan Air Force Base

DATE: March 23, 1994

SUBJECT: Risk Assessment Methodology
Groundwater Operable Unit RI/FS
Delivery Order No. 5066

PROJECT: SAC28722.66.RA

Introduction

The risk assessment addresses two primary needs in the Groundwater Operable Unit
(GW OU) Remedial Investigation/Feasibility Study (RI/FS) for McClellan AFB.
First, it provides some of the necessary interpretations and calculations to support the
development of target volumes for remedial actions. Target volumes represent
volumes of groundwater with contaminants that could pose unacceptable risks to
users, should that water be used. Once established, these target volumes are then
used in the development of remedial action alternatives. Second, the risk assessment
addresses the requirement for a baseline risk assessment in an RIPFS, as required by
the National Contingency Plan (NCP) (40 CFR 300.430 (d)(1)). The primary purpose
of the baseline risk assessment is to provide risk managers with an understanding of
the actual and potential risks to human health and the environment posed by the site
and any uncertainties associated with the assessment. This information may be useful
in determining whether a current or potential threat to human health or the environ-
ment exists that warrants remedial action (U.S. EPA, 1990a; 1991a).

Remedial actions performed by McClellan AFB have rendered remote the likelihood
that contaminated groundwater is being used in and around the base. Therefore, the
existing understanding of site conditions indicates there probably are no exposure
pathways to human populations from groundwater contamination. However, this
understanding is not complete. In particular, the lateral and vertical extent of con-
tamination in OU A is inadequately defined, and contamination possibly extends
offbase, potentially threatening nearby municipal and industrial supply wells. No
remedial action is in place in OU A for controlling potential exposures to
groundwater contaminants. Also, it is uncertain if risks could increase with future use
of groundwater. For example, there are few institutional contiols on placement of a
private domestic well within a contaminated aquifer (there are, however, several
regulatory constraints prohibiting a municipal water purveyor from using contamina-
ted groundwater). Finally, California requirements (specifically the aquifer antidegra-
dation policy enforced by the Regional Water Quality Control Boards) prohibit
degradation of water quality such that it affects the designated use of the aquifer.

RDD10012CO5.WP5 (GW RI/FS) B-1 3/23/94



In response to this state requirement, and for calculation of target volumes, the risk
assessment has used the assumption that residential use of groundwater and residen-
tial exposure pathways (ingestion, inhalation of VOCs, and dermal contact with
groundwater) were possible at any location within the contaminant plumes, regardless
of the constraints on groundwater use or reasonable consideration of the pathways of
exposure. It must be strongly emphasized that numerical estimates of health risks
used to support development of target volumes do not reflect the magnitude of
potential health risks to the surrounding public, but simply represent a convenient
method for characterizing the nature and extent of groundwater contamination within
a standardized public health context. This means that different types and concentra-
tions of contaminants can be standardized in terms of exposure and toxicity to allow
comparison of groundwater contamination in different areas, and in setting priorities.
For example, risk assessment can be used to compare relatively higher concentrations
of a lower-toxicity substance such as trichloroethene (TCE) alongside relatively lower
concentrations of a higher-toxicity substance such as vinyl chloride.

Approach to the Risk Assessment

This baseline risk assessment was based on exposure scenarios that estimated the
reasonable maximum exposure (RME). The RME is defined as the highest exposure
that is reasonably expected to occur at a site. RMEs are estimated for individual
exposure pathways. If a population is exposed via more than one pathway, the com-
bination of exposures across pathways must also represent an RME. The intent of
the RME is to develop a conservative estimate of exposure (i.e., well above the
average case) that is still within the range of possible exposures (U.S. EPA, 1989).

Elements of Risk Assessment

The elements of the risk assessment are as follows:

* Idei~tification of the chemicals of potential concern (COPCs)
* Exposure assessment
* Toxicity assessment
* Risk characterization

These elements are presented in Figure B-1.

As described below, COPCs consis! of any contaminant detected in groundwater with
available U.S. Environmental Prott -ion Agency (EPA) or California Environmental
Protection Agency (Cal-EPA) toxicity criteria.

Exposure refers to the potential contact of an individual with a chemical. Exposure
assessment is the estimation of the magnitude, frequency, duration, and routes of
exposure to a chemical. Human exposure to chemicals is typically evaluated by
estimating the amount of a chemical which could come into contact with the lungs,
gastrointestinal tract, or skin during a specified period of time. This exposure assess-
ment is based on scenarios that define human populations potentially exposed to
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Data Collection and Evaluation

"* Gather and analyze
relevant site data

S• Identify potential

contaminants of concern

Exposure Assessment Toxicity Assessment

"* Analyze contaminant releases - Collect qualitative and
quantitative toxicity

"* Identify exposed populations information

"* Identify potential exposure * Determine appropriate toxicity
pathways values

"* Estimate exposure
concentrations for pathways

"* Estimate contaminant intake
for pathways

Risk Characterization

"* Characterize potential for
adverse health effects to
occur

"* Evaluate uncertainty

"* Summarize risk information

FIGURE B-1
ELEMENTS OF RISK
ASSESSMENT
GROUNDWATER OPERABLE UNIT RI/FS
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contaminants of concern (COCs) originating from the site. The potential pathways of
exposure; frequency and duration of potential exposures; rates of contact with air,
water, and soil; and the concentrations of chemicals in air, groundwater, or soil are
evaluated in the assessment of human intake of COPCs. Chemical intakes and
associated risks have been quantified for all exposure pathways considered potentially
complete.

Chemical intakes are expressed as the amount of chemical at the exchange boundary
(i.e., skin, lungs, or gastrointestinal tract) and available for absorption. Please note
that in keeping with EPA guidance, intakes for dermal exposure pathways are estima-
ted in terms of absorbed dose and not quantity of chemical at the exchange boundary.
Estimates of chemical intakes based on RME scenarios are presented in this section.
Chemical intakes were estimated for both adults and children and for both current
and future land use. Calculations and input parameters used for estimating intake
rates through the inhalation, soil ingestion, groundwater ingestion, and dermal contact
with soil and groundwater pathways were obtained from EPA (U.S. EPA, 1989;
1990b; 1991a). The calculated intake rates are combined with toxicity criteria values
(discussed in Section 4.3) to characterize potential health risks.

The caloulations used to estimate exposure or intake from contact with chemicals in
soil have the same general components: (1) a variable representing chemical concen-
tration, (2) variables describing the characteristics of the exposed population, and
(3) an assessment-determined variable that defines the time frame over which expo-
sure occurs. The general mathematical relationship between these variables and
chemical intake in humans is:

C x CR x EFxEED (1)
AT x BW

where:

I = Intake (mg/kg-day)

C Average cor.,entration in the contaminated medium contacted over the
exposure period (mg/kg, mg/l, or mg/m3)

CR Contact rate; the quantity of contaminated medium contacted per unit
time (e.g., mg/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

AT = Averaging time; period over which exposure is averaged (days)

BW = Body weight (kg)

RDD1012CO5.WP5 (GW RIS) B-4 3/23/94



The calculated intake rates are combined with toxicity criteria values (discussed in
Section 4.3) in order to characterize potential health risks.

The toxicity assessment determines the relationship between the magnitude of
exposure to a chemical and the adverse health effects. This assessment provides,
where possible, a numerical estimate of the increased likelihood and/or severity of
adverse effects associated with chemical exposure (U.S. EPA, 1989).

For purposes of the toxicity assessment, the COPCs have been classified into two
broad categories: noncarcinogens and carcinogens. This classification has been
selected because health risks are calculated quite differently for carcinogenic and
noncarcinogenic effects, and separate toxicity values have been developed for them.
These toxicity values represent the potential magnitude of adverse health effects asso-
ciated with exposure to chemicals, and are developed by EPA and Cal-EPA. Toxi-
city studies with laboratory animals or epidemiological studies of human populations
provide the data used to develop these toxicity values. These values represent allow-
able levels of exposure based upon the results of toxicity studies or epidemiological
studies. The toxicity values are then combined with the exposure estimates in the risk
characterization process to estimate adverse effects from chemicals potentially origi-
nating from groundwater contaminants.

Risk characterization involves estimating the magnitude of the potential adverse
health effects under study. This is accomplished by combining the results of the dose-
response and exposure assessments to provide numerical estimates of potential health
effects. These values represent comparisons of exposure levels with appropriate
toxicity threshold values and estimates of excess cancer risk. Risk characterization
also considers the nature of and weight of evidence supporting these estimates, as
well as the magnitude of uncertainty surrounding such estimates.

Although the risk assessment produces numerical estimates of risk, these numbers do
not predict actual health outcomes. The estimates are calculated to overestimate risk,
and thus any actual risks are likely to be lower than these estimates, and may even be
zero.

Data Sources

Groundwater monitoring data used to develop risk-based target volumes were taken
from the Groundwater Sampling and Analysis Program (GSAP) maintained by
Radian. Data from the quarterly monitoring program from 1986 to 1993 were used
to develop target volumes. Data from these years were selected because they repre-
sent a reasonable number of wells and parameters monitored to plot concentration
contours, and provide a relatively long period to evaluate the changes in the spatial
extent of estimated health risks over time.

(
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Introduction to Sample-Specific Risk Assessment Methodology

For the case where there is a single contaminant in groundwater, the contaminant
levels in different wells can be compared to a contaminant-specific ARAR or
preliminary remediation goal (PRG) to distinguish areas that require remediation
from areas that do not pose unacceptable health risks. However, for the case of
multiple contaminants detected in groundwater (as is present at McClellen AFB), the
approach used is to integrate individual contaminant concentrations into cumulative
increased lifetime cancer risks or hazard indices, based on contaminant levels
reported from each sample. Samples with cancer risks or noncancer hazard indices
exceeding a defined cut-point of acceptable levels may then be mapped to spatially
define areas requiring either treatment or no further action. This approach is
referred to as a sample-specific risk assessment methodology. Attributes of the
sample-specific risk assessment methodology are:

0 Characterizes health risks associated with chemical contaminants
detected in each sample

* Uses reasonable maximum exposure assumptions for each sample

0 Sums risks across chemicals and pathways for each sample

0 Represents only a small modification of current risk assessment
guidelines

0 Has been accepted for use by U.S. EPA Region X

How the sample-specific risk assessment methodology integrates within current EPA
risk assessment guidelines is presented in Table B-1. The benefits that the sample-
specific methodology provide to the risk assessment for the GW OU FS are presented

r' in Table B-2.

The risk-based target volumes developed through sample-specific risk assessment then
identify areas of groundwater that could pose unacceptable health risks should that
water be used in the future. Target volumes representing 10-6, 10-4, and 10-2

increased lifetime cancer risks and a noncancer hazard index exceeding 1.0 will be
mapped using groundwater monitoring data collected at McClellan AFB and risk
calculations documented in this technical memorandum.

Note that the calculations and assumptions used to prepare the risk-based target
volumes represert health risks associated with a hypothetical future land use scenario,
but do not address health risks potentially associated with current conditions in
groundwater at McClellan AFB.
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Table B-1
Integration of Sample-Specific Methodology within

Current Risk Assessment Guidelines

Current Risk Assessment Guidelines Sample-Specific Methodology

* Assumes simultaneous exposure to multiple * Retains information on spatial distribu-
chemicals detected across an entire site tion of risks throughout the site

* Develops a point estimate of exposure and * Uses all of the same exposure and toxi-
risk (often a 95 percent UCL of the mean) city parameters
from the variable contaminant concentra-
tions detected

* Most useful for identifying sites where the * Estimates exposures and risks for each
no-action alternative is feasible contaminant detected in each sample

Provides useful input to an FS by identi-
fying portions of a site where remedial
action may be required

Table B-2
Benefits of the Sample-Specific Methodology

Retains spatial information Retains spatial information inherent in site characterization
data. Provides information on how spatially discrete risks
could be. The methodology can discriminate site areas that
exceed target risk levels.

Reduces assumptions Avoids use of the assumption that UCL exposure concentra-
tions are co-located at the exposure point. Maximum risks
are predicted at locations identified by site characterization.

Improves visualization of site risks Improves visualization of variability in groundwater risks
across several sampling rounds using time series and box
plots. Facilitates contouring of risks; risk and chemical
contours can be compared to identify major contributors to
site risks.

Improves RI/FS integration Allows FS efforts to be focused on specific areas with ele-
vated risks. Facilitates development of volume estimates.
Facilitates evaluation of risk reduction associated with
remedial action alternatives.

Cost savings Facilitates potential cost savings in FS and remedial action
by identifying discrete areas of unacceptable risks and by
streamlining FS analyses.

Site Background

This section provides a description of the land uses surrounding McClellan AFB and
uses of groundwater both onbase and offbase.
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Land Use

Land use in the vicinity of McClellan AFB (Figure B-2) consists of a combination of
military, industrial, commercial, residential, and agricultural zones. Much of the land
use around McClellan AFB is residential. In the Rio Linda area northwest of
McClellan AFB, most of the land is categorized as agricultural-industrial. This land
category identifies areas reserved for large-lot rural residential uses where livestock
and crops may be raised. Many of these residences use private well water for
nonpotable uses. Much of the land use to the southwest and east consists of low
density residential units. While some of these residences may have private wells, the
majority have municipal water supplies. To the southwest and east are parcels desig-
nated for commercial and office uses, including shopping, office complexes, and strip
commercial development.

Water Uses

Onbase Water Uses

McClellan AFB obtains water from three onbase supply wells. Other onbase supply
wells have been abandoned, due to the groundwater contamination. Base Well 18,
the principal supply well, has been equipped with wellhead treatment using activated
carbon for removal of groundwater contaminants. During times of high water
demand, McClellan AFB obtains supplemental water from the Northridge Water
District.

Off ase Water Uses

The communities in the vicinity of McClellan AFB receive water from private wells
and municipal water supplies. Most of the water for North Highlands (to the east of
the Base) is supplied by the Arcade Water District. The Rio Linda Water District
and Northridge Water District also supply water to the North Highlands community.
North Sacramento receives water from the City of Sacramento Water Department.
Many private wells are still in use in the area north of El Camino Boulevard in North
Sacramento.

Off base Remedial Action

Groundwater samples have been collected between 1979 and 1989 from nearly 240
residential wells located in the Rio Linda, Elverta, and North Sacramento areas to the
west and the south of McClellan AFB. These samples were analyzed for volatile
organic compounds (VOCs), and selected samples were analyzed for metals,
pesticides/PCBs, and/or semivolatile organic compounds (SVOCs). A total of 195
wells have been sampled at least once, without detecting groundwater contaminants.
The contami ants detected were VOCs, principally TCE.
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During 1986-1987, McClellan AFB performed an offbase remedial action in which
550 homes to the west and south of McClellan AFB were connected to the municipal
water supply system. The remedial action area included residences with contaminated
private wells and properties that could be in the plume pathway. The remedial action
area is presented in Figure B-3. Property owners were given the choice of
abandoning their wells or continuing to use them for irrigation; if not abandoned, the
wells were disconnected from the homes. Backflow valves (to prevent any possible
contamination of the municipal water) were attached to the municipal water system at
the homes where occupants elected to continue to use their wells for irrigation.
Those valves are checked and maintained annually. The northern portion of the
residential area receives water from the Rio Linda Water District and wells, and the
southern portion receives water from the City of Sacramento Water District. After
connection to the municipal supply was complete, McClellan AFB discontinued
groundwater sampling of private wells. McClellan AFB continues to sample offbase
groundwater monitoring wells; municipal production wells are sampled by other
agencies.

Exposure and Risk Calculation Methodology

This section presents the exposure and risk calculation methodology used by the
sample-specific risk assessment for developing risk-based target volumes. Identifica-
tion of exposure pathways for future uses of groundwater is based on the assumption
that all groundwater near McClellan AFB could be used for residential purposes
regardless of the actual or anticipated use. This assumption corresponds to the
groundwater antidegradation policy for the State of California by assuming that
groundwater is suitable for residential use. This assumption also meets or exceeds the
definition of an RME scenario presented in the U.S. Environmental Protection
Agency's Risk Assessment Guidance for Superfund (U.S. EPA, 1989). Another
assumption implied by the development of risk-based target volumes is that each
monitoring well at McClellan AFB represent an exposure point, regardless of the
actual or anticipated use of the water. Exposure pathways associated with a
residential use scenario may include ingestion of contaminants in groundwater, inhala-
tion of VOCs emitted from indoor water use, and absorption of contaminants from
dermal contact with groundwater.

Data Evaluation

Data from the GSAP were evaluated for use in performing exposure and risk calcula-
tions. As described previously, data collected from 1986 to 1993 were selected
because they represent a reasonable number of wells and parameters monitored to
plot concentration contours, and provide a relatively long period to evaluate the
changes in the spatial extent of estimated health risks over time. The steps involved
with the data evaluation were:

0 Identification and selection of COPCs

RDD10012ca5.WP5 (OW RL!FS) B-I1 3/Z3/94
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"* Evaluation, grouping, and selection of data based on qualifiers

"* Grouping of sampling rounds from each well into monitoring zones and
time periods for purposes of evaluating trends in risk over depth in
groundwater and time

Contaminants of Potential Concern

The purpose of identifying and selecting for inclusion into the risk assessment those
chemicals of greatest potential health concern (COPCs) (iLe., the chemicals that are
most toxic, mobile, persistent, or prevalent of those detected at the site) from among
the entire set of chemicals associated with groundwater at McClellan AFB is to focus
the risk assessment on the most important chemicals (i.e., those chemicals presenting
99 percent of the total risk) detected at the site.

COPCs ir groundwater at McClellan AFB were grouped as VOCs, SVOCs, and
pesticides/PCBs. Summary tables presenting the numbers of samples collected
between 1986 and 1993, numbers of samples with detected concentrations, minimum
and maximum concentrations, and detection limits are presented for these parameters
in Tables B-3 (VOCs), B-4 (SVOCs), and B-5 (pesticides/PCBs). Metals have not
been identified at this time as chemicals of potential concern for purposes of
developing risk-based target volumes. A review of the available data indicated a
consistent low-level presence of metals in groundwater resulting from naturally
occurring dissolution of metals from rocks and sediments. Elevated concentrations
were detected sporadically and inconsistently (Radian, 1991).

VOCs have the largest extent in groundwater at McClellan. VOCs that were detected
in groundwater during the GSAP, and that had toxicity values developed either by
EPA or the California Environmental Protection Agency (Cal-EPA) were considered
in the development of target volumes. The extent of SVOCs and pesticides/PCBs in
groundwater is limited when compared with VOCs. While there may be health risk
concerns for selected SVOCs and pesticides (PCBs have not been detected in ground-
water), there is insufficient extent in groundwater fur the purposes of developing risk-
based target volumes. Health risks were calculated for SVOCs, pesticides, and PCBs;
however, risk-based target volumes were not developed for these contaminants.

Factors typically considered in selecting COPCs for risk assessment (U.S. EPA, 1989)
include:

* Evaluation of the analytical methods

* Evaluation of data quality with respect to sample quantitation limits

0 Evaluation of data quality with respect to qualifiers and codes

0 Evaluation of data quality with respect to blanks

RDD100o2cOS.WP5 (GW RM'S) B-13 3,23,94
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"* Evaluation of tentatively identified compounds

"* Comparison of potential site-related compounds with background
(primarily for inorganic compounds)

Since sample-specific risk calculations are performed within a relational database, it is
possible to calculate health risks associated with each contaminant in each sample.
Therefore, each contaminant detected in groundwater (as shown in Tables B-3
through B-5) with an EPA or Cal-EPA toxicity value was considered a COPC.

Evaluation of Data Qualifiers

Much of the data in the GSAP was collected prior to the development of consistent
guidelines for determining data usability for risk assessments (i.e., the EPA Guidance
for Data Usability in Risk Assessment [U.S. EPA, 1992b]). Data in the GSAP were
flagged with quality assurance/quality control (QA/QC) qualifiers; however, many of
these qualifiers do not conform with current EPA guidelines for data QA/QC evalua-
tion. Table B-6 presents the qualifiers identified in the GSAP, along with a series of
classifications for the qualifiers. The 32 GSAP data qualification flags were
categorized as:

* Not Applicable (3 flags)-N
* Reject (8 flags)-R
• Detect (20 flags) -D
* Nondetect (1 flag)-U

Individual records within the GSAP database were coded as N, R, D, or U based on
the qualifier for that record within the database. Records coded as D or U were
retained in the risk calculations and mapping of target volumes. In order to retain as
much data as possible, data were retained unless the meaning of the flag clearly
indicated rejection of that record. The database contained various combinations of
these different flags (for example, there are 143 different combinations for flags for
VOC records). Records with combinations of flags that included one categorized as
R were rejected.

Development of Data Groupings

Monitoring wells in the GSAP database were grouped by depth in which each well is
screened (monitoring zones) and by OU to permit evaluation of differences in risks
within different aquifers and areas onbase. Monitoring zones and OUs both are
referred to by letters (monitoring zones from A to D, OUs from A to H). To
minimize confusion between monitoring zones and OUs, the following terminology
was used in the risk assessment to designate monitoring zones:

• A-zone = Shallow zone
• B-zone = Mid-shallow zone
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* C-zone = Mid-deep zone
* D-zone = Deep zone

Because of logistical considerations anu data requirements, all monitoring wells were
not sampled at the same time interval at McClellan AFB. For purposes of evaluating
trends in health risks over time, a time scale of 29 intervals ranging from 2 to 5
months, was superimposed over the VOC sampling event history. The width of the
intervals was chosen to place sampling events into different time intervals for the
largest number of monitoring wells. The event in which the highest concentrations of
each parameter were reported was used in the risk assessment for cases where two
sampling events from a single well fell into the same time interval. The VOC
sampling history with the time scale is presented in Attachment B-1.

Exposure Assessment

This section presents the methodology for quan.ifying exposure to contaminants
detected in groundwater, and associated carcinogenic risks and noncancer health
effects. As discussed previously, a residential exposure scenario is assumed in the
exposure calculations. Exposures and health risks are based on reasonable maximum
exposure parameters.

Residential exposure to contaminants in groundwater could occur through the use of
groundwater for domestic purposes. In residences, people can be exposed to
contaminants in groundwater from ingestion of water used for drinking and cooking.
They can also be exposed through dermal absorption of contaminants, primarily dur-
ing bathing and showering, and inhalation of VOCs released from the water into
household air during showering, bathing, cooking or by use of household appliances
such as washing machines.

Exposure/Risks from Ingestion of Contaminants in Groundwater

Individuals could potentially be exposed to contaminants in groundwater through the
ingestion of drinking water. The magnitude of exposure to contaminants through
ingestion depends on the amount of water ingested on a daily basis. This assessment
assumes that adult residents consume 2 liters of water per day, 350 days per year for
30 years (U.S. EPA, 1991b). The 2-liters-per-day value is close to the 90th percentile
for drinking water ingestion (U.S. EPA, 1990b). The 30-year exposure duration is
considered to be a 90th percentile value for time spent at one residence (U.S. EPA,
1991b; 1990b). The other parameters used in this intake equation also represent rea-
sonable maximum values.

The following equation is used to calculate the intake associated with the ingestion of

contaminants in groundwater:
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Intake CW x IR. x EF x ED (2)

BW x AT x 365dayslyear

The parameters are in Table B-7.

Table B-7
Parameters for Estimating Chemical Intake

from Ingestion of Contaminants in Groundwater

Parameter Description Units Value

Intake Chemical intake rate mg/kg-day calculated from Eq. 2
CW Chemical concentration in water mg/I modeled or measured value
BW Body weight kg 70
AT Averaging time years 70 (cancer effects)

30 (noncancer effects)
EF Exposure frequency days/year 350
ED Exposure duration years 30
IRw Daily water ingestion rate I/day 2

Source: U.S. EPA, 1991b.

A lifetime average intake of a chemical is estimated for carcinogens. This acts to
prorate the total cumulative intake over a lifetime. An averaging time of a lifetime of
70 years is used for carcinogens. Chemical intake rates for noncarcinogens are
calculated using an averaging time that is equal to the exposure duration.

The estimated lifetime cancer risk from potential exposure to a carcinogenic VOC
through ingestion of groundwater is calculated as follows:

Risk = Intake x Sf (3)

where SFo is the oral slope factor in units of (mg/kg-day) 1 . A description of the SFo
and the contaminant-specific values for this parameter are presented below in the
toxicity assessment. Estimated lifetime cancer risks for all carcinogenic contaminants
are then summed to obtain the total risk associated with ingestion of contaminants in
groundwater. If risks could exceed 10.2, the exponential form of this equation should
be used:

Risk = 1-exp(-Intake x SF) (4)
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A hazard quotient (HQ) for potential exposure to a noncarcinogenic contaminant
through ingestion of groundwater is calculated as follows:

HQ= Intake (5)

where RfDo is the oral Reference Dose in units of mg/kg-day. The HQs estimated
for all noncarcinogenic contaminants are then summed to compute a Hazard Index
(HI) associated with ingestion of contaminants in groundwater. Descriptions of the
RfDo, HQ and HI, and contaminant-specific values for the RfDo are presented below
in the toxicity assessment.

Exposures/Risks from Inhalation of VOCs in Groundwater

Individuals can be exposed to VOCs transferred from tap water to the air from
showers, baths, toilets, dishwashers, washing machines, and cooking. Using a simple
predictive equation based on a one-compartment indoor air model, Andelman (1990)
predicted the relationship between the concentration of VOCs in water and the con-
centration in air. This equation is used to estimate the range of average indoor air
concentrations that are likely to be encountered from a chemical volatilizing at an
average rate of 50 percent from all water uses. The equation is based on data
indicating 30 to 90 percent volatilization of radon from water, depending upon water
use (Prichard and Gesell, 1981). The transfer efficiencies (percent volatilization)
among the different water uses are presented in Table B-8.

Table B-8
Transfer Efficiencies for Radon for Various Water Uses in a Typical House

Water Use Daily Quantity (I) Transfer Efficiency (%)

Showers 150 63
Tub baths 150 47
Toilet 365 30
Laundry 130 90
Dishwasher 55 90
Drinking and kitchen 30 30
Cleaning 10 90

Total 890

Source: Prichard and Gesell, 1981.

From these data, Andelman concluded that the volume use-weighted mean percent
volatilization was about 50 percent.
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The relationship of indoor air concentration to water concentration obtained from this
model is (Andelman, 1990; Andelman et al., 1987):

C - 0.1 X 10-4C.

to

C. - 5 x 10-4C.

where Ca is the average indoor air concentration (mg/I) generated by the correspond-
ing average water concentration, Cw (mg/i). Thus, a water concentration of 1 mg/1
would be expected to generate a concentration between 0.00001 and 0.0005 mg/I in
air in the home (Andelman, 1990). A correction factor of 1,000 I/m 3 converts the
concentration in air to mg/m3. Other studies (McKone, 1987) have predicted similar
estimated household air concentrations for different VOCs, with values of Ca ranging
from 0.00002 to 0.00012 mg/I for a C. of 1 mg/i (Andelman, 1990). EPA has selected
the highest value to represent the amount of chemical volatilized into air from water
(U.S. EPA, 1991b). This provides a conservative estimate of the amount of VOCs
that would volatilize during domestic use of water.

Exposure to VOCs in air in a residential exposure scenario is based on an inhalation
rate of 15 m3/day. This inhalation rate considers the potential for exposure during
household water uses, such as cooking, laundry, bathing, and showering. Activity-
specific inhalation rates were combined with time/activity level data for populations
that spend a majority of their time at home to derive daily inhalation values. The
inhalation rate of 15 m3/day was found to represent a reasonable upper-bound value
for daily, indoor residential activities (U.S. EPA, 1991a).
The following equations is used to calculate the intake associated with the inhalation

of chemicals volatilized from groundwater:

Ca = CW(Mg/1) x 0.0005 x 1,000(#/mn') (8)

Equation 8 converts the concentration in groundwater (Cw) to a corresponding con-
centration in ambient air (Ca). This concentration in air is then used to calculate
chemical intake as follows:

Intake= ; x IR EFxED (9)
BW x AT x 365dayslyear

The parameters are presented in Table B-9.
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Table B-9
Parameters for Estimating Chemical Intake
from Inhalation of VOCs In Groundwater

Parameter Description Units Value

Intake Chemical intake rate mg/kg-day calculated from Eq. 9
Ca Chemical concentration in air mg/mr modeled value (Eq. 8)
BW Body weight kg 70
AT Averaging time years 70 (cancer effects)

30 (noncancer effects)
EF Exposure frequency days/year 350
ED Exposure duration years 30
IRa Daily inhalation rate m3/day 15

Source: U.S. EPA, 1991b.

A lifetime average intake of a chemical is estimated for carcinogens. This acts to
prorate the total cumulative intake over a lifetime. An averaging time of a lifetime of
70 years is used for carcinogens. Chemical intal rates for noncarcinogens are
calculated using an averaging time value that is equal to the exposure duration.

Estimated lifetime cancer risk from potential exposure to a carcinogenic VOC in air is
calculated as follows:

Risk = Intake x SF, (10)

where SFj is the inhalation slope factor in units of (mg/kg-day) 1 . A description of the
SFi and the contaminant-specific values for this parameter are presented below in the
toxicity assessment. Estimated lifetime cancer risks for all carcinogenic VOCs are
then summed to obtain the total risk associated with inhalation of VOCs in air at the
site. If risks could exceed 10.2, the exponential form of this equation should be used:

Risk = 1 -exp(-Intake x SF) (11)

An HQ for potential exposure to a noncarcinogenic VOC in air is calculated as
follows:

HQ-= Intake (12)
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where RiDj is the inhalation Reference Dose in units of mg/kg-day. The HQs
estimated for all noncarcinogenic VOCs are then summed to compute an HI
associated with inhalation of VOCs in air at the site. Descriptions of the RfD1 , HQ
and HI, and contaminant-specific values for the RfD1 are presented below in the
toxicity assessment.

Exposure/Risks from Dermal Contact with Contaminants in Groundwater

Individuals can become exposed through dermal absorption of c, 1rminants in water.
The magnitude of potential exposure through this pathway is re to the concentra-
tion in water, surface area of exposed skin, the ability of the con, inant to penetrate
through the skin, and frequency and duration of exposure. The absorbed dose from
dermal contact with contaminants in groundwater is based on a calculation recom-
mended by Cal-EPA (Cal-EPA, 1992a), and is estimated as follows:

AbsorbedDose =C xSxKp xETxEFxEDxO.001l/cm3  (13)

BWxATx 365dayslyear

The parameters are presented in Table B-10.

Table B-10
Parameters for Estimating Chemical Absorption

from Dermal Contact with Groundwater

Parameter Description Units Value

Absorbed
dose mg/kg-day calculated from Eq. 13
C. Concentration in water mg/I modeled or measured

value
SA Exposed skin surface area cm 2/event 23,000
ET Exposure time hour/day 0.25
EF Exposure frequency event/year 350
ED Exposure duration years 30
BW Body weight kg 70
AT Averaging time years 70 (cancer effects)

30 (noncancer effects)
I Dermal permeability coefficient cm/hour chemical-specific

Source: Cal-EPA, 1992a.

Values for KP can be estimated using an equation provided by EPA (U.S. EPA,
1992a):
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logKp = -2.72+0.711ogKo- 0.0061MW (14)

where MW is the molecular weight of the chemical and log K,, is the log octanol/
water partition coefficient. These values were obtained either from Howard, 1989,
1990, 1992, 1993 or U.S. EPA, 1979.

All contaminant-specific parameter values (SFo, SF,, RfD0 , RfD, and log K,) are
tabulated in Attachment B-2.

Toxicity Assessment

The toxicity assessment determines the relationship between the magnitude of
exposure to a chemical and the adverse health effects. This assessment provides,
where possible, a numerical estimate of the increased likelihood and/or severity of
adverse effects associated with chemical exposure (U.S. EPA, 1989).

For purposes of the toxicity assessment, the chemicals of potential concern have been
classified into two broad categories: noncarcinogens and carcinogens. This
classification has been selected because health risks are calculated quite differently for
carcinogenic and noncarcinogenic effects. Separate toxicity values have been
developed for carcinogenic and noncarcinogenic effects. These toxicity values
represent the potential magnitude of adverse health effects associated with exposure
to chemicals, and are developed by EPA and DTSC. Toxicity studies with laboratory
animals or epidemiological studies of human populations provide the data used to
develop these toxicity values. These values represent allowable levels of exposure
based upon the results of toxicity studies or epidemiological studies. The toxicity
values are then combined with the exposure estimates (as presented in the previous
section) to develop the numerical estimates of carcinogenic risk and noncancer health
risks. These numerical estimates are then used in the risk characterization process to
estimate adverse effects from chemicals potentially originating in groundwater.

Sources of Toxicity Values

Toxicity values (cancer slope factors and Reference Doses) used in the risk assess-
ment were obtained from these sources:

0 The Integrated Risk Information System (IRIS), a database available
through by the EPA Environmental Criteria and Assessments Office
(ECAO) in Cincinnati, Ohio. IRIS, prepared and maintained by EPA,
is an electronic database containing health risk and EPA regulatory
information on specific chemicals.

0

0 The Health Effects Assessment Summary Tables (HEAST), provided by
the EPA Office of Solid Waste and Emergency Response (OSWER)
(U.S. EPA, 1992). HEAST is a compilation of toxicity values published
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in health effects documents issued by EPA. HEAST is for use in
Superfund and RCRA programs.

California cancer potency factors compiled by the Cal-EPA Standards
and Criteria Work Group (Cal-EPA, 1992b).

The most health conservative (i.e. highest) value was selected in cases where both
state and federal agencies have developed slope factors.

Toxicity Values for Noncancer Effects

Noncarcinogenic effects were evaluated using either Reference Doses (RfDs) or
Reference Concentrations, developed by EPA. The RfD is a health-based criterion,
expressed as chemical intake rate in units of mg/kg-day, used in evaluating
noncarcinogenic effects. The RfD is based on the assumption that thresholds exist for
certain toxic effects such as liver or kidney damage, but may not exist for other toxic
effects such as carcinogenicity. In general, the RfD is an estimate (with uncertainty
spanning perhaps an order of magnitude) of a daily exposure to the human
population (including sensitive subgroups) that is likely to be without an appreciable
risk of deleterious effects during a lifetime of exposure (U.S. EPA, 1989). RfDs are
developed for oral routes of exposure. The RfC, expressed as a concentration in air
with units of mg/m 3, is used to evaluate adverse effects from inhalation exposure.

Potential health risks associated with exposure to noncarcinogenic compounds were
evaluated by calculating an HQ. The potential hazard quotient was calculated as the
ratio of the intake to the RfD, as follows:

HQ- Intake
R/D

If the estimated daily intake for any single chemical is greater than its reference dose,
the hazard quotient will exceed unity. A hazard quotient that exceeds unity indicates
that there is a potential for adverse health effects associated with exposure to that
chemical.

An HI is calculated to assess the potential for noncarcinogenic effects posed by more
than one chemical. The hazard index approach assumes that simultaneous subthres-
hold exposures to several chemicals could result in an adverse health effect. It also
"assumes that the magnitude of the adverse effect will be proportional to the sum of
the ratios of the subthreshold exposures to the acceptable exposure (the RfD). The
hazard index is equal to the sum of the hazard quotients, and is calculated as follows:
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HI + + + (16)
&P'1D Rf2 P9Th

where E, is the exposure level (or intake) for the ith chemical, and RfDj is the
reference dose for the ih chemical. E and RfD are expressed in the same units
(mg/kg-day), and represent the same exposure period (i.e. chronic, subchronic, or
short-term).

Exposures to contaminants in air were estimated in units of mg/kg-day (see Appendix
G). Therefore, RfCs were converted to inhalation RfDs as follows:

P4D, = RfC(mgImI) X (20m 3Iday) (17)
(70kg)

where RfDj is the inhalation reference dose, 20 m3/day is the daily inhalation rate and
70 kg is body weight.

Toxity Valus for Carcingenic Effects

Evidence of carcinogenicity of a chemical comes from two sources: lifetime studies
with laboratory animals and human studies where excess cancer risk is associated with
exposure to the chemical. Unless evidence to the contrary exists, if a carcinogenic
response occurs at the exposure levels studied (typically high doses), it is assumed
that responses will occur at all lower doses. Exposure to any level of a carcinogen is
then considered to have a finite risk of inducing cancer.

Since risks at low levels of exposure cannot be quantified directly by either animal or
epidemiological studies, mathematical models are used to extrapolate from high to
low doses. The linearized multistage model for low dose extrapolation is recom-
mended by regulatory agencies (U.S. EPA, 1986). Use of the linearized multistage
model leads to a conservative upper bound estimate of risk. The linearized multi-
3tage model incorporates a procedure for estimating the largest possible slope at low
doses that is consistent with experimental dose-response data (use of a large slope
tends to produce a higher estimate of cancer risk). The most sensitive species of
animal is used for extrapolation to humans (i.e., the assumption being that man is as
sensitive as the most sensitive animal species). The true risk is not likely to be higher
than the estimate, is most likely lower, and could even be zero.

Numerical estimates of cancer potency are presented as Slope Factors (SFs). Under
an assumption of dose-response linearity at low doses, the SF defines the cancer risk
due to continuous constant lifetime exposure to one unit of carcinogen (in units of
risk per mg/kg/day). Individual cancer risk was calculated as the product of exposure
to a chemical (in mg/kg/day) and the SF for that chemical (in mg/kg/day)"', as follows:

RDDIOOI2c11.WPS (OW RWS) B-34 V23M



Risk = Intake x SF (18)

Cancer risks from exposure to multiple carcinogens and multiple pathways were
assumed to be additive, based on the EPA carcinogen risk assessment guidelines (U.S.
EPA, 1986).

Each SF is accompanied by a weight-of-evidence classification. The weight-of-
evidence classification considers the available data for a chemical to evaluate the
likelihood that the chemical is a potential human carcinogen. The evidence is charac-
terized separately for studies in humans and studies in laboratory animals as
sufficient, limited, inadequate, no data, or evidence of noncarcinogenicity. EPA
recommends that cancer risk estimates should always be accompanied by a weight-of-
evidence classification to indicate the strength of evidence that a chemical is a human
carcinogen (U.S. EPA, 1986; 1989). A description of the weight-of-evidence classifi-
cation is presented in Table B-11.

Table B-Il
EPA Weight-of-Evidence

Classification System for Carcinognicity

Group Description

A Human carcinogen, based on evidence from epidemiological studies.

BI or B2 Probable human carcinogen.

B1 indicates that limited human data are available.

B2 indicates sufficient evidence in animals and inadequate or no evidence in humans.

C Possible human carcinogen, based on limited evidence in animals.

D Not classifiable as to human carcinogenicity.

E Evidence of noncarcinogenicity for humans.

Source: U.S. EPA, 1986.

Chemicab Without Available Toxicity Values

Toxicity values are not available for all of the chemicals of potential concern at the
site. RfCs were not available for acetone, benzene, chloroform, cis-1,2-
dichloroethene, tetrachloroethene, trichloroethene, vinyl chloride, and xylenes.
Characterization of health risks for benzene, trichloroethene, and vinyl chloride were
based solely on carcinogenic effects. In the other cases, noncancer health risks
associated with inhalation exposures were characterized by comparison with the oral
RID.

RDDIOOI2CI.WPS (OW RI/PS) B-35 3/23/94



Another uncertainty in the toxicity assessment is whether to assess cancer risks
potentially associated with 1,1-dichloroethene (1,1-DCE). 1,1-DCE is a Group C
(possible) human carcinogen. EPA guidelines suggest characterizing cancer risks for
Group C carcinogens on a case-by-case basis (U.S. EPA, 1989). Several animal
studies with 1,1-DCE have been negative for carcinogenicity. The EPA has judged
these studies to .iot be adequate for detecting a carcinogenic effect (according to the
IRIS profile for 1,1-DCE, dated January 20, 1992). However, the single positive study
judged adequate by EPA did not unequivocally show a carcinogenic dose-response
relationship (one important factor in judging whether or not a chemical does cause
cancer). 1,1-DCE is mutagenic and is structurally similar to vinyl chloride, a known
human carcinogen. Based on this information, EPA classified 1,1-DCE as a Group C
or possible human carcinogen. Since the weight of evidence for carcinogenicity is less
for 1,1-DCE, it is less certain that this chemical is carcinogenic in humans. Including
risks from 1,1-DCE may then overestimate total cancer risks associated with
chemicals at the site.

EPA Region IX recommends evaluation of the risks associated with 1,1-DCE using a
modified-RfD approach (as opposed to the SFs for this chemical). This approach
involves including an additional tenfold safety factor to the published RfD for this
chemical to account for potential carcinogenicity of this chemical. EPA Region IX
has stated that the number of negative cancer studies for 1,1-DCE is "notable." Five
oral carcinogenicity studies have been conducted on 1,1-DCE including a lifetime joint
study by the National Cancer Institute and National Toxicology Program. All of these
oral cancer studies were negative. Eleven studies on 1,1-DCE evaluated carcinogenic
potential via inhalation; ten of these studies were negative. One study, by Maltoni,
did produce evidence of carcinogenic potential in mice, although this interpretation is
blurred by the lack of a clear dose-response relationship. A similar study by the same
group of investigators did not produce cancer in rats, even though doses up to six-fold
greater were administered. Thus, the evidence supporting the classification of 1,1-
DCE as a "carcinogen" is especially weak (U.S. EPA, 1990c).

Data Interpretation

This section presents interpretations of the sample-specific risk assessment calcula-
tions used to develop risk-based target volumes. The results from these interpreta-
tions provide some indication of the uncertainties associated with the risk-based target
volumes, and an evaluation of the spatial variability in risks in groundwater at
McClellan AFB. Note that risk estimates presented in this section are based on the
assumption that monitoring well location represents an exposure point. As discussed
previously, there is a low likelihood of complete exposure pathways to groundwater
contaminants at McClellan under current conditions. Pathways could potentially exist
in the future, particularly in OU A, where there are nearby supply wells, and where
the lateral extent of contamination is not defined.
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Sample-Specific Risk Assessment Methodology

Health risks were characterized by spatially defining the area where groundwater
contaminants were associated with risks that exceeded specified risk thresholds. The
risk characterization approach typically used for Superfund risk assessments has
assumed that exposures can occur simultaneously to all chemicals detected over a
relatively large geographic area, sometimes sitewide. Exposure point concentrations
have been assumed to be the upper 95 percent confidence limit on the arithmetic
mean concentrations (U.S. EPA, 1989). The result of such an assessment is a boiled-
down point estimate of risk for the predefined "area of concern" in which concentra-
tions were averaged. While this conservative "shorthand" approach might serve well
for risk screening, or as a risk management tool for cases which require no remedia-
tion, for sites at which the no-action alternative is unlikely, the approach yields no
information about the spatial distribution of risks within the predefined "area of con-
cern" or data grouping. The information provided by a risk assessment using the
conventional approach is not in a form directly usable to the GW OU FS.

Rather than generating a single point estimate of risk sitewide, risks associated with
groundwater contaminants were characterized by evaluating sample-specific risks.
This approach retains information on the spatial distribution of risk in groundwater.
Sample specific risk or hazard index calculations use the same equations to estimate
RME risks as defined in RAGS (U.S. EPA, 1989). Exposure parameter values and
toxicity values are the same as those used in a conventional, sitewide calculation.
The only structural difference in calculating sample-specific versus sitewide risk lies in
the concentration values used. Where the conventional, sitewide approach uses the
95 percent upper confidence limit (UCL) of the mean concentration for all contami-
nants of concern, sample-specific risk calculations use concentrations reported from
each individual site characterization sample of the relevant medium. However, the
sample-specific risks are still considered to be a reasonable maximum due to the use
of conservative assumed exposure parameters in the calculation of intake, including
upper bound medium intake rates (e,g,. 2 liters/day for drinking water), exposure
frequencies (e.g., 350 days/year), exposure durations (e.g., 30 years), and averaging
times (e.g., 70-year lifetime). These parameters are still applied in a multiplicative
manner (as in the conventional approach), and risks from multiple pathways of
exposure are summed. Therefore, the risk calculations retain their conservative
nature.

Figure B-4 presents the differences in these two different types of risk calculations.
N-samples are collected from onsite locations and analyzed for P-parameters. The
conventional risk calculation (upper panel) applies the exposure assumptions and
toxicity values to a point estimate (such as a mean or UCL) from the data set.
Parameter-specific cancer risks or hazard quotients are then cumulated, resulting in a
single estimate of cancer risk or hazard index applicable to the entire site. The
sample-specific method uses the same exposure assumptions and toxicity values, but
applies these values to each parameter concentration in each sample. Parameter-
specific risks or hazard quotients are cumulated for each sample, providing N
calculated risks or hazard indices.
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Since spatial information has been retained, the estimated cancer risks or hazard
indices with specific locations can be mapped. Based on agreed-upon risk levels (in
this case, 10-2, 10., 106 increased lifetime cancer risks and HI = 1.0), maps or kriged
results can differentiate areas that may require remediation from areas requiring no
further action. Specific parameters driving the risks can be identified from an inter-
mediate data file generated during the risk calculations, that contains the N-sets of P-
parameter-specific risks or HQs, which then can be queried to map or evaluate
contaminant-specific risks. Finally, summary statistics of sitewide risks can be
generated from the N-sets of risk estimates.

The advantage of the sample-specific methodology is greatest when risks are
attributable to multiple contaminants. An assumption inherent in the sitewide risk
calculation is spatial covariance of contaminant concentrations (i.e. the UCL concen-
trations of all contaminants detected at the site coincide spatially). Such spatial
covariance is rarely observed at complex sites. Applying sitewide risk calculations to a
data set would yield higher risk estimates than the sample-specific risk estimates,
unless the elevated concentrations did indeed coincide spatially.

Groundwater Monitoring Data Assumptions

Several assumptions were applied to the groundwater monitoring data for developing
the risk calculations and mapping the risk estimates. For purposes of generating risk
contours, groundwater samples collected between 1986 and 1993 were grouped into
periods corresponding generally to the monitoring periods in the quarterly monitoring
program. Selected VOCs were not excluded as chemicals of potential concern based
on concentrations detected in blanks. Samples identified as field duplicates were
excluded from the data prior to performing sample-specific risk calculations. Finally,
parameters reported as not detected were assumed to be zero for purposes of con-
touring risks. Use of a surrogate concentration such as one-half of the detection limit
would arbitrarily inflate risks, when P-parameter-specific risks were cumulated in a
sample. This would result in estimated risk in samples where contaminants had never
been detected.

Identification of Contaminants of Potential Concern

VOCs represented the primary contaminants of concern in groundwater at McClellan
AFB. Table B-12 presents for each VOC mean estimates of increased lifetime cancer
risk and HQ (summed across ingestion, inhalation, and dermal exposure pathways)
for all OUs and monitoring zones across McClellan AFB. Table B-12 also presents
the number of individual samples with contaminant concentrations associated with a
risk exceeding 1 x 10.6 or an HQ > 1.0. On the basis of the mean estimates of
increased lifetime cancer risks or HQs, and the number of samples exceeding the 1 x
10-6 risk or HQ > 1.0 thresholds, the COPCs in groundwater appear to be TCE,
chloroform, PCE, 1,2-DCA (based on increased cancer risk), and 1,1-DCE (based on
noncancer effects).
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Table B- 12
McClellan Air Force Base Groundwater OU

Sample-Specific Risk Assessment
Parameter Summary

(All Wells/All OUs/AU1 Monitoring Zones)

T Men Rik ISample Count
Parameter Mea Risk_____ > 10_6

Estimated Cancer Risks

TRICHLOROETHENE 0.SE-04 1,295

CHLOROFORM 1.8E-05 270

TETRACHLOROETHENE 1.7E-04 263

1,2-DICHLOROETHANE 1.6E-04 251

METHYLENE CHLORIDE 3.4E-05 120

CARBON TETRACHLORIDE 6.3E-05 98

VINYL CHLORIDE 1.5E-02 95

BENZENE 3.9E-04 63

1,1,2-TR[CHLOROETHANE 7.2E-05 27

1,1,2,2-7ETRACHLORCIET'HANE, 1.8E-05 21

1,2-DICHLOROPROPANE 7.5E-06 9

DIBROMOCHLOROMETHANE 4.3E-05 8

BROMODICHLOROMETHANE 2.OE-06 8

CHLOROMETHAN"E 5.8E-07 3

BROMOFORM 2.8E-07 --

Sample Count
Parameter Mean HI >1t.0

Noncancer Effects (Hazard Index)______ _____

1,1-DICHLOROETHENE 99.8 352

TETRACHLOROETHENE 0.4 28

1,1.1-TRICHLOROET'HANE 0.2 26

CARBON TETRACHLORIDE 0.7 12

4-METHYL-2-PENTANONE 2.9 9

METHYLENE CHLORIDE 0.1 7

ACETONE __________ 0.3 6

CHLOROFORM 0.0 5

1,1,2-TRICHLOROETHANE 0.4 2

1,1-DIC )ROETHANE 0.1 2

CARBON DISULFIDE 0.81
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Table B-li
McClellan Air Force Base Groundwater OU

Sample-Specific Risk Assessment
Parameter Summary

(All Wells/All OUs/All Monitoring Zones)

Sample Count
Parameter Mean Risk > 10)-

2-BUTANONE 0.3 1

CIS- 1,2-DICHLOROETHENE 0.11

1,2-DICHLOROPROPANE 0.2 -

TOLUENE 0.0 -

CHLOROBENZENE 0.0 -

D[CHLORODEFLUOROMETHANE 0.0 -

ETHYLBENZENE 0.0

TRANS-1,2-DICHLOROETHENE 0.0 -

'BROMOFORM 0.0 -

TOTAL XYLENES 0.0 -

DIBROMOCHLOROMETHANE 0.0 -

BROMODICEILOROMETHANE 0.0 -
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Methylene chloride and carbon tetrachloride showed higher mean risks compared
with chloroform. However chloroform has a wide extent in groundwater. Also,
methylene chloride is a common laboratory contaminant (EPA, 1989). Samples asso-
ciated with blank contamination were not rejected from the risk assessment; there-
fore, it is likely that a portion of the methylene chloride risks reflect laboratory con-
taminants rather than groundwater contaminants. Vinyl chloride provides the highest
mean risk. However, relatively few samples contained vinyl chloride concentrations
associated with risks exceeding 1 x 106, suggesting that vinyl chloride contamination is
highly localized.

The mean estimated lifetime cancer risk summed across SVOCs in each sample was
1.7 x 104, suggesting that SVOCs should be considered as COPCs. However, the
risks exceeded 10.6 in only 91 of 495 samples, and exceeded 10-5 in only 12 samples.
The mean risk is skewed by a limited number of chemicals in a limited number of
samples, such as a 10.3 ;tg/l concentration of N-nitrosodiphenylamine in a single
sample. N-nitrosodiphenylamine is a Category B2 carcinogen with an oral slope
factor of 150 (mg/kg-day)l. It was detected in only seven of 478 samples (1.5
percent) collected between 1986 and 1993. While SVOCs may provide elevated risks
in localized areas, they generally are a much lower concern than VOCs. HIs asso-
ciated with SVOCs exceeded 1.0 in only a single sample.

Data Presentation

Data developed from the sample-specific risk calculations are presented graphically in
Figures B-5 through B-7 and Attachments B-3 and B-4. Figures B-5 through B-7
presents 10-6, 10-4, and 10.2 increased lifetime cancer risk contours in the A-zone
(shallow), B-zone (mid-shallow) and C-zone (mid-deep) groundwater. An insufficient
number of wells in the D-zone (deep) were available to develop risk contours. These
figures present the distributions of risks in groundwater across McClellan AFB.
Attachment B-3 presents a series of box plots of cancer risks from each well within
each OU and each monitoring zone. Attachment B-4 presents time series that depict
how cancer risk varies over the monitoring history of each well. The following
sections provide information on how to interpret data presented in box plots, and
some summary inferences from the sample-specific risk calculations.

Description of Box Plots

Variability of risks in each well was presented graphically using box plots. A generic
box plot is presented in Figure B-8. A box plot identifies the median (50th percentile
value), the lower and upper quartiles (25th and 75th percentile values) and the
extreme spread of the data. The edges of the box demark the 25th and 75
percentiles, and so represent the middle 50 percent range (or interquartile range) of
the parameter values. The line within the box is the median. The lines extending
outward from the box demark the range of data, excluding outliers. Two outliers are
defined, based on their distance from the nearest edge of the box (and relative to the
range of the box). Outside values lie 1.5 to 3 interquartile ranges from the nearest
box edge, and far-out values lie 3 or more interquartile ranges from the nearest box
edge. The notch represents the approximate 95 percent confidence interval around
the median.
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Overall Inferences

A summary of the increased lifetime cancer risk estimates from the monitoring well
data, grouped by OU and by monitoring zone, is presented in Figure B-9. Figure B-9
presents median estimates of risks associated with VOCs across all samples within
each operable unit. Median risks in groundwater under OU A are relatively low,
compared with OUs B, C, and D. This suggests that a significant fraction of the VOC
mass in soil within OU A has not yet been released to groundwater. Median risks
within the B-zone in OU B are noticeably greater than risks within the underlying
C- and D-zones, suggesting that vertical migration of contaminants from soil has more
significantly impacted shallow aquifers rather than the deeper aquifers. One signifi-
cant finding from this analysis is that median risks in OU C are noticeably greater in
the deeper monitoring zones compared with the shallow monitoring zones. This
suggests that contaminants in soils within OU C are not a significant contributor to
groundwater contamination, and that contaminants in the deeper zones reflect lateral
migration in groundwater, possibly from OUs B and D. Figure B-10 presents the
box plots of risks across all samples grouped by OU and monitoring zone. The A-
zone (shallow zone) results presented in Figure B-10 indicate median risks generally
between 106 to 10-5 with selected wells containing VOC concentrations associated
with risks up to 10-2, with little variability between OUs A through D. Results across
the different monitoring zones for OU B show relatively little variability, suggesting
that contamination is fairly consistent with increasing depth. Results for OU C show
the higher median risks within deeper monitoring zones, suggesting that observed
risks (hence contamination) have not originated from vertical migration of contamina-
tion from soils within OU C. The results for OU D show significant outliers with
elevated risks within the B-zone (mid-shallow zone); these elevated contaminant
levels appear to be relatively confined to the B-zone, based on the results presented
for the C-zone (mid-deep zone). Table B-13 presents the contaminants associated
with those observed distributions of risks across McClellan AFB groundwater.
Attachments B-3 and B-4 provide detailed presentation of the sample-specific risk
calculations based on estimated cancer risks.

Figure B-11 presents the box plots for noncancer hazard indices. This analysis shows
that increased noncancer health risks generally are confined to the A- and B-zones.
The data from the sample-specific risk assessment represent approximately 3,000
paired increased lifetime cancer risk and hazard index calculations, which were log-
transformed for graphical presentation. Not all samples had cancer risk and hazard
index calculations. Where the groundwater contaminants provided risks but no
hazard index, a value of zero was substituted for missing hazard index value in that
sample, after log-transformation. Where groundwater contaminant provided a hazard
index, but no risk, a value of 10-8 was substituted for the missing risk value.

)
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Risk Characterization

Risk characterization involves estimating the magnitude of the potential adverse
health effects under study. This is accomplished by combining the results of the dose-
response and exposure assessments to provide numerical estimates of potential health
effects. These values represent comparisons of exposure levels with appropriate
RfDs and estimates of excess cancer risk. Risk characterization also considers the
nature of and weight of evidence supporting these estimates, as well as the magnitude
of uncertainty surrounding such estimates.

Although the risk assessment produces numerical estimates of risk, these numbers do
not predict actual health outcomes. The estimates are calculated to overestimate risk,
and thus any actual risks are likely to be lower than these estimates, and may even be
zero.

Characterization of Numerical Results

Generally, EPA considers action to be warranted at a site when cancer risks exceed
1 x 10-4. Generally, action is not specifically required for risks falling within 1 x 104 to
1 x 106, however this is judged on a case-by-case basis. Risks less than 1 x 10 6

generally are not of concern to regulatory agencies. A hazard index (the ratio of
chemical intake to the RfD) greater than one indicates that there is some potential
for adverse noncancer health effects associated with exposure to the contaminants of
concern (U.S. EPA, 1991a).

Interpretations of the data presented in the previous section indicate that the range of
risks from contaminant concentrations fall between 104 to 10-6 in most of the
monitoring wells. In selected wells, risks may be as high as 10-2; generally these risks
are found in wells that have been placed within contaminant source areas. Note that
the numerical results presented in the previous section do not reflect expected path-
ways of exposure under either current or future conditions. These reflect a
hypothetical scenario of a residence using contaminated groundwater that was devel-
oped for the purpose of estimating risk-based target volumes for remedial action.
Under current conditions or foreseeable future conditions at McClellan AFB, it is not
likely that there would be pathways of exposure to the contaminants in groundwater
as measured in the GSAP.

Comparison with Health Assessment Findings

The results from the risk assessment were compared with the findings from the
Health Assessment for McClellan AFB prepared by the Agency for Toxic Substances
and Disease Registry (ATSDR). In preparation of the Health Assessment, ATSDR
collected and reviewed relevant health and environmental data for activities across

a the entire base (ATSDR, 1993). ATSDR concluded that there have been complete
exposure pathways in the past from groundwater contaminants to human populations,
both onbase and offbase. The health assessment states that, while exposure pathways
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appear to be incomplete under current conditions, there is a lack of data to fully
evaluate exposure pathways. In particular, ATSDR notes that there are no updated
records on the current use of private wells by residents provided with the alternate
water supply. ATSDR speculated that it is possible that some residents may have
reconnected their private wells because of water restrictions during the drought,
though none reported using their private wells for potable purposes in the ATSDR
public availability sessions. Individuals using private wells for irrigation purposes
could be exposed by inhalation of contaminants from droplets of water spray in the
air and by ingesting biota that have bioaccummulated contaminants. Based on a
survey of a limited number of residents, ATSDR noted that contaminant concentra-
tions in offbase wells had decreased considerably from between 1985 and 1991.

ATSDR stresses the uncertainties concerning potential adverse health effects
associated with exposure to low levels of multiple environmental contaminants in
groundwater. In a fashion similar to that presented in this risk assessment, ATSDR
provides a quantitative evaluation of health risks associated with groundwater contam-
inants, and in several cases, reported that potential exposures exceeded acceptable
levels. However, these estimates operate under the same constraint in that they are
calculated in a manner that overestimates risk, and thus any actual risks are likely to
be lower than these estimates, and may even be zero.

The adverse effect principally of concern for contamination of groundwater is cancer.
Cancer is of concern largely due to the scientific uncertainty over the existence of no-
effect threshold for carcinogenic effects. Public concerns about carcinogens have
mandated that regulatory agencies use extremely low acceptable risk levels in setting
criteria levels for groundwater contaminants. Data evaluating potential human health
risks from exposure to groundwater contaminants are limited and indirect. Epidemio-
logical studies of the cancer incidence possibly due to exposure to trihalomethanes
(THMs) originating from chlorination of water supplies best simulate the human
exposure scenario, but do not correlate well exposure concentrations and observed
cancer incidences.

These studies do not conclusively relate observed cancer incidences with THM con-
centrations (shown to average 83 No in previous studies), but are suggestive because
they represent concentrations of chlorinated VOCs in groundwater at which eleva-
tions in cancer risk are barely detectable in several large epidemiological studies
(Williamson, 1981; NRC, 1980; Shy, 1985). Relatively few studies have evaluated the
incidence of adverse effects in populations living near disposal sites, and these often
have several limitations. While these studies have played a role in shaping the public
debate concerning groundwater contamination, they generally have added little to our
understanding of trends between adverse effects and contamination (Upton et al.,
1989). However, a limited number of studies provide a useful example of the extent
of groundwater contamination with VOCs considered to be associated with adverse
health effects. In one case, prompted by health complaints from residents in
Hardeman County, Tennessee, groundwater samples were collected from wells near a
landfill where 300,000 barrels of pesticide manufacturing wastes were stored. The
population previously exposed to contaminated well water exhibited hepatomegaly
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and abnormally high levels of hepatic enzyme levels. These effects decreased upon
cessation of exposure. Concentrations of carbon tetrachloride detected in private
wells serving the exposed individuals ranged from 61 to 18,700 ug/l, with a median
level of 1,500 ug/l. The authors concluded that the findings indicated transitory liver
injury probably related to contaminated groundwater (Clark et al., 1982). Though
there are limitations with the data, epidemiological studies of human exposure to
groundwater contaminants provide some insight on the potential for adverse health
effects at McClellan AFB. The studies of cancer incidences associated with exposures
to THMs in chlorinated surface water indicate increased cancer risks that are barely
detectable with epidemiological methods. While contaminant exposures were not
quantified in these studies, a median THM concentration reported in U.S. surface
water, during the time in which these studies were conducted, was 117 pg/l, with
83 pg/l of chloroform (Williamson, 1981). The NAS has concluded that the projected
increases in mortality in these epidemiological studies are probably too small to
distinguish in the presence of confounding factors, such as cigarette smoking (NRC,
1980). The human experience with exposure to groundwater contaminants, as it has
been evaluated through epidemiological studies, combined with data characterizing
the contaminant concentrations, suggest that there is a low likelihood of a perceptible
association between adverse health effects and groundwater contamination at
McClellan AFB.
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Attachment B-3
Increased Lifetime Cancer Risk

Box Plots
Individual Wells
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TECHNICAL MEMORANDUM C CWHILL

PREPARED FOR: McClellan Air Force Base

DATE: November 5, 1993

SUBJECT: Risk Evaluation of Remedial Action Alternatives
Groundwater OU RI/FS Report
Delivery Order No. 5066

PROJECT: SAC28722.66.FS

Introduction

This technical memorandum presents an evaluation of human health risks associated
with the different remedial action alternatives proposed for the GW OU RI/TS. This
evaluation supports a detailed evaluation of alternatives in which each alternative is
evaluated against the nine evaluation criteria specified within the National
Contingency Plan (NCP), then compared against each other. Both long-term
effectiveness (i.e., residual risk) and short-term effectiveness (i.e., risk to the
community and workers during implementation of the remedy) are evaluated in the
detailed analysis.

Guidance in preparation of the risk evaluation has been obtained from the EPA's
Risk Assessment Guidance for Superfund, VoL I, Part C (Risk Evaluation of Remedial
Alternatives) (U.S. EPA, 1991). As recommended by EPA, the risk evaluation of
remedial action alternatives is largely a qualitative study, based on the level of data
available concerning alternatives at this time, and the nature of questions that must
be answered to select and implement a remedy.

Approach to the Risk Evaluation

Questions about human health risks of remedial action alternatives to be addressed
during the risk evaluation were:

"* Which alternatives would achieve the cleanup levels in groundwater?
What uncertainties are involved with this determination?

"* Which alternatives will clearly not address the significant human expo-
sure pathways identified in the baseline risk assessment?

"* Are the expected residual risks or short-term risks from one alternative
significantly different over another?
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"* Will implementation of specific technologies create new chemicals of
concern or significant exposures and risks for the surrounding
community?

"* Is there a need for engineering controls or other measures to mitigate
risks during implementation of a remedy?

The approach to the risk evaluation involves identification of the remedial action
alternatives, evaluation of long-term human health risks associated with each alterna-
tive, and evaluation of short-term human health risks associated with each alternative.
Evaluation of long-term risks involves consideration of residual risks and protective-
ness over time (i.e., reduction of toxicity, mobility, and volume of contaminants).
Evaluation of short-term risks includes any new risks to nearby communities and
workers that could occur during implementation of a remedy.

Identification of Remedial Action Alternatives

On the basis of the results of alternatives development and screening, five alternatives
were identified for detailed evaluation, including evaluation of health risks. Table C-1
summarizes the remedial action alternatives considered in the risk evaluation.

Many similarities exist between these alternatives. They all use air stripping for
removal of contaminants from extracted water. All but one alternative use catalytic
oxidation (CatOx) for offgas treatment of VOCs. All but one involve carbon
polishing of treated water before purveying to nearby water districts. The principal
differences between these alternatives are in the target volumes of groundwater that
require treatment. Three different target volumes were used in the development and
screening of remedial action alternatives, as described in Table C-2.

Evaluation of Long-Term Human Health Risks

Evaluation of Residual Risk

Since the target volumes are developed on risk-based levels (i.e., MCLs or acceptable
health risk levels), they provide a means to evaluate long-term health risks associated
with the different remedial action alternatives. Essentially, the target volumes reflect
different levels of residual risk.

Figure C-1 presents the increased lifetime cancer risks achieved if TCE concentra-
tions are reduced to the concentration within each target volume. There is a
relatively small range of residual risks (3 x 10. to 3 x 10-7 for TCE) associated with
each target volume, and each cleanup level (MCL, cancer risk-based and background)
achieves or surpasses the lower end of EPA's acceptable risk range of 1 0*4 to 10-6.
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Table C-I
Remedial Attion Adtenatves

Target Volume Treatment Technoulo End Use

MCL AS/CatOx with carbon polishing - East side Water districts

GWI? - West side

106 AS/CatOz with carbon polishing - East side Water districts

GWTP - West side

Background AS/CatOx with carbon polishing - East side Water districts
GWTP - West side

MCL AS/VGAC with carbon polishing - East side Water districts
GWTP - West side

MCL AS/CatOx - East side Groundwater reinjection
GWTP - West side

MCL LGAC - East side Water districts
GWTP - West side

No Action

Notes:

MCL Target volume mapped using Maximum Contaminant Limits.
AS/CatOx Air stripping with catalytic oxidation offgas treatment.
GWTIP Existing groundwater treatment plant.
Water districts - water to be purveyed to local water districts.
10-6 Target volume mapped to a 10-6 increased lifetime cancer risk.
ASNGAC Air stripping with vapor-phase granular activated carbon offgas trea iment.
Background Target volume mapped to limit of detection (0.5 1igl).
LGAC -Uquid-phase granular activated carbon treatment.

Table C-2
Target Volumes for Groundmater Remedlation

Taret Volume Description

MCL Volume of groundwater mapped by the MCL of the contaminants with the largest extent
(i.e., trichloroethene). Concentrations within the MCL target volume are > MCL

(generally 5 pg/! for contaminants with the lowest MCLs). Remedial action would be

expected to achieve concentrations in groundwater < MCLs within this volume.

10-6 cancer risk Volume of groundwater mapped by a 10-6 increased lifetime cancer risk calculated as the
sum of risks across all contaminants detected within a monitoring well. Concentrations
equivalent to a 10'6 risk vary from contaminant to contaminant. Remedial action would
be expected to achieve concentrations in groundwater < 10-6 within this volume. This
target volume is slightly greater than, and substantially overlaps, the MCL target volume.

Background Volume of groundwater mapped by the analytical detection limit (0.5 aft); this target

volume defines the area of groundwater outside of which contaminants have not been
detected in groundwater. Remedial action would be expected to achieve concentrations in
groundwater below limits of detection within this volume. This target volume encompasses
the other two target volumes and is significantly larger.
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Therefore, there is little discernable difference in residual risks (given the
uncertainties in risk assessment methods) between alternatives that achieve cleanup to
MCLs, 10-6 risk, or background. The assumption inherent in this calculation is that
achieving remedial action objectives for TCE in groundwater implies achieving
remedial action objectives for other contaminants in groundwater. With the exception
of selected hot spot areas, this is reasonable, because the target volumes are
determined largely from the distribution of TCE in groundwater.

All of the remedial action alternatives would achieve the same level of residual risk in
treated water. All of the treatment technologies were sized and costed to attain a
concentration of 0.5 g/1l in treated water, based on a set of conservative assumptions
concerning flows, concentrations, and expected contaminants. Alternatives that
involve purveying water to water districts include a carbon polishing step to enhance
the suitability of treated water for municipal use. There would be no discernable
difference in risks between purveying water to water districts and groundwater
reinjection, since in either case, concentrations in water would be 0.5 Ag/l or less.

Alternatives involving CatOx as an offgas treatment may provide somewhat greater
residual risks compared with vapor-phase granular activated carbon (VGAC)
treatment. The potential risks associated with VGAC are that trace emissions of
volatile organic compounds would become emitted into the air. The health risks
associated with this exposure would be similar (though of lesser magnitude) compared
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with the risks associated with exposure to contaminated groundwater. However,
CatOx, which involves a combustion process, would involve emissions of oxidant and
acid gases, such as oxides of nitrogen (NOO, oxides of sulfur (SOJ) and hydrogen
chloride (HC1). Two concerns with oxidant and acid gas emissions are: (1) health
risks (effects to pulmonary function) associated with inhalation exposure and (2) air
permitting concerns and emissions limits for NO. and SO,. CatOx would appear to
provide somewhat greater residual risks compared with VGAC treatment by creating
new contaminants; however, it is uncertain how significant these residual risks would
be. Depending on location of a treatment plant using CatOx, emission rates, and
prevailing meteorological conditions, use of CatOx could pose an inhalation risk to
nearby workers.

Mitigation of the effects from increased emissions of oxidant gases from CatOx could
take the form of siting a treatment facility such that maximum ambient air impacts
fall on uninhabited areas, installing emissions controls, or obtaining offsets to
accommodate the additional emissions.

Evaluation of Protectiveness Over Time

The ability of each remedial action alternative to reduce toxicity of contaminants
diminishes past the MCL target volume. As shown in the baseline risk assessment,
risks in most monitoring wells across McClellan AFB fall within the 104 to 106 risk
range, with selected outliers exceeding this range. Removal of contaminant mass past
the MCL target volume does not significantly reduce toxicity or the magnitude of
health risks.

Whether an alternative is likely to provide a specific level of protection over time
involves:

* Consideration of reliability, or the ability of the alternative to perform
as expected

* The uncertainty that site conditions differed from those used in
designing the alternative

There is reasonable similarity between the different alternatives, in terms of extrac-
tion network designs and treatment technologies. Each of the extraction networks is
designed to capture a specific target volume, and each treatment technology is
designed to achieve a level of 0.5 jsg/l. Each alternative consists of similar compo-
nents, with a known history of reliability. Therefore, it is anticipated that there would
be little differences between alternatives in their abilities to perform as expected.

Uncertainties that site conditions could differ from those used in developing the alter-
natives include:
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* Higher influent concentrations than expected
* Larger groundwater contaminant extent than expected
* Longer time to cleanup than expected.

Higher influent concentrations than expected, if not addressed, could result in effluent
water with concentrations exceeding 0.5 Isg/l. If the relationship between influent and
effluent concentrations is linear, such that a control factor can be applied to influent
concentrations, then effluent concentrations would increase proportionally with
influent concentrations. These still would represent relatively low level concentrations
in water, that would be treated with liquid-phase granular activated carbon (LGAC)
treatment (carbon polishing) for alternatives involving purveying water to water
districts. The treatment technology has some flexibility to address this uncertainty,
since higher than expected influent concentrations can be treated with air stripping by
increasing the air to water ratio.

Extent of groundwater contamination that is larger than expected (i.e., larger than an
extraction network is designed for) would be unlikely to result in significant increases
in health risks over time, though this situation probably would not achieve ARARs.
The portions of the groundwater contaminant plume not captured by extraction wells
is likely to consist of relatively low level contamination, which would undergo further
attenuation from advection, retardation, and degradation before reaching receptor
wells.

Longer times to cleanup would influence overall cost of a selected alternative, but
would not influence the protectiveness of a remedy. The ability of each alternative to
prevent future exposures to groundwater contaminants rests on the extraction
network; as long as the extraction wells capture the target volume, the time to
cleanup is not an issue for protection of public health. Figure C-2 provides estimates
of time to cleanup for a range of concentrations in groundwater on the basis of the
model presented in Section 6.6.3 of the RI/FS report.

Evaluation of Short-Term Human Health Risks

Workers involved with construction of facilities required to implement any of the
remedial action alternatives would not be exposed to risks greater than normally
encountered during construction activities. Portions of these facilities could be
constructed over sites with soil contamination. Surface soil contaminants have been
characterized at several of these sites; however, some sites would require some soil
sampling and analysis prior to initiating construction activities. Sites with contaminant
levels in soils representing health hazards to workers could be addressed by reme-
diation of the soil contamination, relocating facility locations to uncontaminated areas
(i.e., constructing a pipeline around rather than through a contaminated site), or per-
forming work activities in accordance with the OSHA Hazardous Waste Operations
and Emergency Response (HAZWOPER) Rule, 29 CFR 1910.120. Construction
activities would not be expected to expose the public to increased health risks.
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Short-term health risks during implementation could be associated with emissions of
oxidant and acid gases (NOr, SO,. and HC1) from CatOx offgas treatment. Depend-
ing on location of the treatment facilities, emission rates of oxidant and acid gases,
and location of surrounding work areas, there could be adverse pulmonary responses
in some workers associated with inhalation exposures to NO., SOx, and HC1. As
discussed previously, mitigation of these impacts could involve selection of an offgas
treatment other than CatOx, installing scrubbers for control of NO, SO, and HCl, or
siting the treatment facility so that air quality impacts fall at uninhabited locations.

C
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TECHNICAL MEMORANDUM D C"HILL

PREPARED FOR: McClellan Air Force Base

DATE: March 25, 1994

SUBJECT: ARARs Analysis
Groundwater OU RI/FS Report
Delivery Order No. 5066

PROJECT: SAC28722.66.FS

Purpose

This technical memorandum defines the concept of applicable or relevant and
appropriate requirements (ARARs) and summarizes the potential ARARs for the
groundwater remedial options presented in this Remedial Investigation/Feasibility
Study (RIFFS) for the McClellan Air Force Base (McClellan AFB) Groundwater
Operable Unit (GW OU). These ARARs must be identified so that the regulatory
requirements can be considered when evaluating the feasibility of each remedial
alternative. Also included is a discussion of how ARARs fit into CERCLA process.
Chemical-, location-, and action-specific ARARs have been selected to determine
whether the conditions at the Base present a problem, what the extent of the problem
is, and to what extent the problem will need to be remediated. In addition, probable
ARARs for the selected remedial alternative have been identified which, after
regulatory agency review, could potentially be included in the Interim Record of
Decision (ROD). The ROD identifies the ARARs which serve as remedial goals for
the groundwater remedial action.

Figure D-1 is a summary of how the preliminary alternatives for extraction, treatment,
and end use of contaminated groundwater at the McClellan AFB Superfund site can
be affected and/or governed by regulatory statutes considered to be ARARs or other
to-be-considered criteria (TBCs).

ARARs and the CERCLA Process

The Superfund process is often represented as being serial, with site discovery leading
to the remedial investigation and feasibility study (RI/FS) and on to the Record of
Decision (ROD) and remedial actions. This serial representation is, in general, an
oversimplification and has led to slow, inefficient progress at sites. Recent efforts to
streamline the Superfund process have recognized that it is more complex, with many
interrelated processes occurring in parallel and being dependent upon each other.
Whether the process for any given site is simply serial or a complex interrelation of
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parallel activities, EPA's mandate through the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA or Superfund) is to protect
human health and the environment; or in other words, "to ensure protectiveness."

One of the first steps in the Superfund process is to define the problem at a site and
then determine that the action (or no action) taken in response to the problem is
protective of human health and the environment. Along with risk assessment, one of
the tools used in definition and solution of a site problem is evaluation of environ-
mental laws and regulations. These are called "ARARs" (defined below).

Defining the problem at a site and evaluating the remedial alternatives for solving it
require the evaluation of the facts at the site to determine:

* Is remedial action necessary, i.e., does a problem exist now or is there a
threat of a problem?

* What is the areal extent of the action, i.e., how big is the problem?

* What are the performance requirements of the action, i.e., what does
the remedial action have to do while it is operating?

* What is the end point, or duration, of the action, i.e., when is remedia-
tion completed?

Specific to the McClellan AFB GW OU RIIFS, the treatment parameters must be
defined for the subsurface groundwater as well as for the groundwater that is
discharged after treatment. For example:

What are the maximum contaminant levels acceptable before ground-
water treatment is required and to what level does the aquifer need to
be restored?

What are the maximum contaminant levels acceptable for the treated
groundwater effluent?

* Once treated, how will the effluent be handled, i.e. what is the end use

of the treated groundwater?

* What are air emission restrictions for treatment processes?

The ARARs analysis is an important part of answering these questions. The need to
meet ARARs can be one factor that determines at what point remedial action is
necessary and how it must be implemented.
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Definition of ARARs and the CERCLA Process

Congress mandated in Section 121(d) of the 1986 Superfund Amendments and
Reauthorization Act (SARA) that site cleanups conducted under the CERCLA com-
ply with the requirements of federal and promulgated state environmental and facility
siting laws that are applicable or relevant and appropriate to the remedial actions.
These laws are known in the Superfund program as ARARs.

Once a requirement has been determined to be an ARAR, then the remedial action
chosen by EPA must comply with that requirement (unless a waiver as defined by
SARA can be invoked, and EPA decides to invoke that waiver-See Section
Waivers). Potential ARARs are usually identified in the RI/FS, and then the final list
of ARARs which the remedy must meet is established in EPA's ROD.

Identification of ARARs must be made on a site-specific basis and involves a two-part
analysis: first, a determination of whether a given requirement is applicable; then, if
it is not applicable, a determination of whether it is both relevant and appropriate.

Applicable requirements are those cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations prom-
ulgated under federal or state law that directly apply and specifically address a
hazardous substance, pollutant, contaminant, remedial action, location, or other
circumstance at a CERCLA site. A promulgated requirement is one that is legally
enforceable and of general applicability. "Legally enforceable" means that the law or
standard must be issued in accordance with state or federal procedural requirements
and contain specific enforcement provisions.

Relevant and appropriate requirements are those cleanup standards, standards of
control, and other substantive environmental protection requirements, criteria, or limi-
tations promulgated under federal or state law that, while not specifically "applicable"
to a hazardous substance, pollutant, contaminant, remedial action, location, or other
circumstance at a CERCLA site, address problems or situations sufficiently similar to
those encountered at the CERCLA site that their use is well-suited to the particular
site.

The determination that a requirement is relevant and appropriate generally involves a
comparison of a number of site-specific factors, including the characteristics of the
remedial action, the hazardous substances present at the site, or the physical charac-
teristics of the site with those addressed in the statutory or regulatory requirement. If
the requirement is not both relevant and appropriate, it is not considered an ARAR
for the site. It is possible for portions of a requirement to be considered both rele-
vant and appropriate, while the rest may be dismissed as irrelevant or inappropriate.
If a requirement is determined to be both relevant and appropriate, the requirement
must be complied with to the same degree as if it were applicable.
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Five criteria must be met for a regulation to be considered as a State ARAR:

1. Promulgated standard, requirement, criterion, or limitation
2. More stringent than federal standards, requirements, criteria, or limitations
3. Identified to EPA by the State in a timely manner
4. Structured so it does not result in a statewide prohibition on land disposal
5. The State must apply the regulation consistently.

If a state standard is determined to be "applicable" while a more stringent federal
standard is "relevant and appropriate," the more stringent federal standard will
govern.

State and Federal ARARs can be divided into three categories. The three classifi-
cations are: (1) ambient or chemical-specific requirements, (2) location-specific
requirements, and (3) performance, design, or other action-specific requirements.
They are defined as follows:

"* Chemical-Specific ARARs include those laws and requirements which
regulate the release to the environment of materials possessing certain
chemical or physical characteristics or containing specified chemical
compounds. These requirements generally set health- or risk-based
concentration limits or discharge limitations for specific hazardous sub-
stances. If, in a specific situation, a chemical is subject to more than
one discharge or exposure limit, the more stringent of the requirements
should generally be applied.

"* Location-Specific ARARs are those requirements that relate to the geo-
graphical or physical position of the site, rather than the nature of the
contaminants or the proposed site remedial actions. These require-
ments may limit the type of remedial actions that can be implemented,
and may impose additional constraints on the cleanup action.

"* Action-Specific ARARs are requirements that define acceptable treat-
ment and disposal procedures for hazardous substances. These ARARs
generally set performance, design, or other similar action-specific con-
trols or restrictions on particular kinds of activities related to manage-
ment of hazardous substances or pollutants. These requirements are
triggered by the particular remedial activities that are selected to
accomplish a remedy. Since there are usually several alternative actions
for any remedial site, very different requirements can come into play.
The action-specific requirements do not in themselves determine the
remedial alternative; rather, they indicate the performance requirements
a selected alternative must achieve.

According to CERCLA 121(e), a remedial response action that takes place entirely
onsite may proceed without obtaining permits. This exemption allows the remedial
action to progress in a timely manner without the lengthy delays of approval from
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administrative bodies. Although the administrative requirements do not need to be
met, the remedial action must still comply with the substantive requirements of the
ARAR. Therefore, for instance, if an environmental law imposes a certain limit that
is an ARAR while also requiring that one obtain a permit, only the regulatory limit
(substantive) would need to be met, and a permit (administrative) would not need to
be acquired before taking the remedial action.

A requirement may not meet the definition of ARAR as defined above, but still be
useful in determining whether to take action at a site or to what degree action is
necessary. This can be particularly true when there are no ARARs for a site at all.
Such requirements are called TBCs. TBC materials are nonpromulgated advisories or
guidance issued by federal or state government that are not legally binding, but may
provide useful information or recommended procedures for remedial action.
Although TBCs do not have the status of ARARs, they are considered along with
ARARs as part of the site risk assessment to establish the required level of cleanup
for protection of health or the environment.

The critical difference between a TBC and an ARAR is that one is not required to
comply with or meet a TBC when deciding on a remedial action. However, should
EPA establish a TBC as a cleanup standard in the ROD, then the TBC effectively
produces the same results as an ARAR.

ARARs and TBCs are identified at various points throughout the Superfund process.
These criteria are identified on a site-specific basis, and therefore as additional infor-
mation is developed about the site, including special features of the site location, the
specific chemicals at the site, and the actions that are being considered as remedies,
more ARARs will progressively be identified, and the list of potential ARARs further
refined. Figure D-2 is a summary of which ARARs or actions are identified and com-
municated at each stage of the Superfund process.

ARARs play an important role when selecting a remedy. Each option that has been
developed has a variety of factors that can be influenced by ARARs. For instance, a
groundwater treatment plant must meet certain performance and treatment standards
as outlined in state and federal hazardous waste regulations; an extraction option
must be able to meet ARARs governing groundwater quality; an air emission control
device option must be able to meet local air quality standards. Whether or not a
particular option can meet the standards established in the ARARs may influence
whether a particular option is chosen or if a waiver is necessary for an option that is
chosen which cannot comply with ARARs.
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Waivers

CERCLA Section 121 provides that, under certain circumstances, an otherwise appli-
cable or relevant and appropriate requirement may be waived. These waivers apply
only to the attainment of the ARAR; other statutory requirements, such as that
remedies be protective of human health and the environment, cannot be waived. The
waivers provided by CERCLA Section 121(d)(4) are listed below.

1. Interim Remedy-The remedial action selected is only part of a total remedial
action that will attain such a level or standard of control when completed.

2. Greater Risk to Human Health or the Environment -Compliance with the
requirement at the site will result in greater risk to human health and the envi-
ronment than alternative options.

3. Technical Impracticability-Compliance with the requirement is technically
impracticable from an engineering perspective.

4. Equivalent Standard of Performance-The remedial action selected will attain
a standard of performance that is equivalent to that required under the other-
wise applicable standard, requirement, criteria, or limitation through use of
another method or approach.

5. Inconsistent Application of State Requirements-With respect to a state stan-
dard, requirement, criterion, or limitation, the state has not consistently applied
(or demonstrated the intention to apply consistently) the standard, require-
ment, criterion, or limitation in similar circumstances at other remedial actions.

6. Fund Balancing-In the case of a remedial action to be undertaken solely
under Section 104 using the Fund; selection of a remedial action that attains
the level or standard of control in the requirement will not provide a balance
between the need for protection of public health and welfare and the environ-
ment at the site under consideration, and the availability of amounts from the
Fund to respond to other sites that present or may present a threat to public
health or welfare or the environment, taking into consideration the relative
immediacy of such threats.

The fund balancing waiver is not available to McClellan AFB because remedial
actions taken at the Base are not fund actions. It is not anticipated that any waivers
will be required for the proposed alternative. The selected extraction, treatment, and
end-use alternatives will be able to meet all of the chemical-, location-, and action-
specific ARARs.

ARAR Process for the Groundwater OU at McClellan AFB

To adequately manage the contamination at McClellan AFB, the Base has been
divided into 10 OUs. These OUs correspond to specific source areas where historical
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industrial operations and waste management practices have led to soil, soil gas, and
groundwater contamination. The Davis Site, which is located outside of McClellan
AFB boundaries, has been designated as an offbase investigation and remediation
management site. The GW OU encompasses the groundwater underlying the entire
Base that has been contaminated by the source areas identified in the other OUs.

The OUs at McClellan AFB have been prioritized based on severity of contamination
and whether it is a source of groundwater contamination. Potential ARARs have
been or will be identified in the RI/FS reports for each OU. Between 1993 and 2001
an Interim ROD will be developed for each OU, and the ARARs identified in each
Interim ROD will serve as remedial goals as implementation of the selected
alternative proceeds. As each Interim ROD is completed, remedial design will be
completed and the alternative implementation will proceed. The OU remedial
actions that result in hazardous substances being left onsite above health-based levels
will be reviewed 5 years after each of their respective Interim RODs to determine
whether the remedial action has been effective.

Once all of the RODs have been completed, a final basewide ROD will incorporate
and update all of the Interim RODs. The ARARs identified in the Interim ROD will
be met daring the remedial design/remedial action (RD/RA) phase and will be closely
aligned to the ARARs presented in the final Basewide ROD. The Basewide ROD
will allow for new information acquired at the site or new or updated regulations to
be applied to the remedial actions as it becomes available. The ARARs presented in
the Interim ROD will serve as goals for the RA, where the Basewide ROD ARARs
will be fixed standards for all of OU the remedial actions. This ARAR process and
how the Groundwater and other OU Interim RODs fit into this process are displayed
on Figure D-3.

The potential and probable ARARs identified and analyzed in this appendix are
those which could potentially impact the remedial goals and alternatives discussed in
this RI/FS. This analysis is McClellan AFB's position on which ARARs define the
problem at the Base and those performance requirements that must be met by the
remedial alternatives. These ARARs will be submitted to U.S. EPA and various state
agencies for review. The final ARARs will be identified in the Interim ROD for the
GW OU.

Overview of the Groundwater OU

Groundwater OU Background

McClellan AFB was established in 1936 to function as an air repair depot and supply
base. During World War II, the Base became a major industrial facility with capabili-
ties ranging from bomber and cargo aircraft maintenance to wastewater treatment
capabilities. In the early 1950s, the Base became a jet fighter maintenance depot.
From its beginning, McClellan AFB has used a variety of toxic substances including
solvents, caustic cleaners, metal plating solutions, fuel, oils, and lubricants. In 1979,
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concern arose over the disposal practices of these materials so a groundwater
sampling effort began. In 1980, trichloroethene was detected in some Base wells.

The historical hazardous material management practices that once occurred at the
Base have contributed to the groundwater contamination that now exists at the site.
Examples of sources that have contributed to the groundwater contamination include:
hazardous waste leaching from unlined disposal pits; leaking underground storage
tanks, surface spills, and improper hazardous material handling practices in aircraft
maintenance areas; and an industrial wastewater pipeline that runs throughout
McClellan AFB which has leaked over many years.

Groundwater levels have historically been higher than today. As the groundwater
levels dropped because of increased agricultural, domestic, and McClellan AFB
pumping, the direction of the groundwater flow changed. This change in the
movement of the groundwater caused the contaminants to disperse, resulting in a
Basewide groundwater problem.

The drop in the groundwater levels has also resulted in deposition of contaminant
residual in the vadose zone. The thickness of the contaminated vadose zone will
continue to increase if the groundwater levels continue to drop. The residual contam-
ination in the vadose zone is a potential ongoing source of contamination to ground-
water.

Generally, the aerial extent of the contaminated groundwater is within, and to a small
extent, beyond the property boundaries of the Base. The four contaminants of con-
cern include trichloroethene, cis-1,2-dichloroethene, tetrachloroethene, and 1,2-
dichloroethane. The contaminants of concern were selected based on the frequency
of detection, whether the concentrations were above maximum contaminant levels
(MCLs) (see Section Potential Chemical-Specific ARARs), and whether the com-
pounds were risk drivers.

Currently, the water table exists at a depth of approximately 95 feet to 105 feet
beneath the surface with seasonal fluctuations of up to 5 feet. However, the water
level is expected to continue to drop as the pumping of groundwater in the area
continues. Additional information on the groundwater conditions at McClellan AFB
is included in Chapter 4 of the RI/FS.

The beneficial uses of the groundwater in the vicinity of the Base include municipal,
agricultural, industrial, and domestic water supply. Although the shallower zones of
the groundwater underlying the Base contain most of the contamination, the Base still
has active supply wells that pump from the deeper, less contaminated aquifer zones.
A wellhead water treatment unit has been installed to treat the water prior to use on
the Base. Outside of the zone of influence, groundwater is pumped for domestic and
agricultural water supplies. The groundwater contamination at the Base threatens the
beneficial uses of these offsite groundwater supplies.

)
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Overview of Remedial Alternatives

In defining potential ARARs for the McClellan AFB Groundwater OU, the
California Department of Toxic Substances Control (DTSC), the Department of
Health Services (DHS) Office of Drinking Water, the Sacramento Metropolitan Air
Quality Management District (SMAQMD), and the Regional Water Quality Control
Board (RWQCB) were solicited to identify potential ARARs. The agencies were
given a brief description of remedial alternatives that were under consideration so
that they could provide a list of applicable regulations. From the lists of potential
ARARs submitted by these agencies, the regulations have been organized into catego-
ries of potential chemical-, location-, and action-specific ARARs and TBCs, and are
presented in this appendix.

In general, the sequence in identifying ARARs for a particular site is to identify the
ARARs that impact remedial goals, independent of possible remedial alternatives.
These are usually the chemical-specific and location-specific regulations. Chemical-
specific laws and requirements regulate the release of specified chemical compounds
or materials possessing certain chemical or physical characteristics into the environ-
ment. Location-specific ARARs relate to the geographical or physical position of the
site rather than the contaminants or the remedial action. Next, the action-specific
ARARs are identified for each remedial alternative. These are basically the perfor-
mance requirements of the system and may impact the cost or implementability of the
alternative. Based on this approach, the ARARs are fixed for a givt.- alternative.

Table D-1 briefly describes the extraction, treatment, and end-use options presented
in this McClellan AFB Groundwater OU RI/FS. There are three extraction options,
each of which will include extraction of groundwater found to have TCE concentra-
tions greater than 500 gg/l. This TCE extraction criterion is referred to as "hot spots"
in this RI/FS. Each extraction option will pump to contain groundwater movement,
i.e., minimize migration of contamination.

There are 12 groundwater treatment options considered in this RI/FS. Each of the
options is made up of single technologies, or combinations of treatment technologies.
The treatment options also include offgas control technologies, where applicable.
The general treatment technology categories include advanced oxidation processes
(AOP), air stripping, and liquid-phase granular activated carbon (LGAC). The AOPs
chemically oxidize all VOCs present to nonhazardous reaction products that exit with
the groundwater stream. UV/ozone AOP, UV/hydrogen peroxide AOP, and ozone/
hydrogen peroxide AOP are the three technologies considered in this RI/FS.
UV/ozone and ozone/hydrogen peroxide AOPs require offgas treatment. These AOP
technologies are also being considered as pretreatment to other technologies such as
air stripping.

Air stripping is performed using a tower to contact groundwater flowing downward
with air flowing upward. VOCs are transferred from the groundwater to the gas and
exit the tower in an offgas stream. The offgas requires treatment before being
released to the environment.
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Table D-I
McClellan AFB Groundwater OU

Summary of Extraction, Treatment, and End-Use Options

Page t of 5

Option Name_ Option Description

Extraction Options

10-6 Increased Cancer Risk Target Extract volume of groundwater within plume contaminated
Volume with concentration levels equivalent to 106 increased

cancer risk or greater.

MCL Target Volume Extract volume of groundwater within plume contamin
with concentration levels greater than or equal to maxn.
contaminant levels (MCL) set by the Safe Drinking Water
Act.

Background Target Volume Extract volume of groundwater within plume contaminated
with detectable concentrations of organics.

Hot Spots Extract groundwater in areas with TCE contamination
greater than 500 ,g/l.

Treatment Options

Ozone Peroxide Advance Oxidation Using hydrogen peroxide and ozone air stream, chemically
oxidize VOCs in the extracted groundwater to nontoxic
reaction products which pass system in treated water.

Decompose to oxygen in a catalytic vent control device
ozone not oxidized in reactor.

Equipment: reaction vessel, ozone generator, pumps,
hydrogen peroxide tanks and containment

UV Peroxide Advanced Oxidation Chemically oxidize the VOCs with hydrogen peroxide,
enhanced with UV light.

Non-toxic reaction products pass system in treated water.

Equipment: reaction vessel with integral UV lamps,
pumps, hydrogen peroxide tanks, and containment
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Table D-1
McClellan AFB Groundwater OU

Summary of Extraction, Treatment, and End-Use Options

Page 2 of 5

Option Name Option Description

Air Stripping with Vapor-Phase Air stripping uses a tower to contact groundwater with air
Activated Carbon (VGAC) where VOCs transfer from the water to gas and exit the

tower in an offgas stream.

The gas is heated, then passed through activated carbon
beds where VOCs are removed through gas phase
adsorption onto the carbon. Treated gas is released to the
atmosphere.

Treatment residuals include VOC-saturated carbon, which
is typically regenerated offsite.

Equipment: Air stripping tower, air blower, pumps, duct
heaters, fiberglass vessels to house the carbon beds, and a
stack.

Air Stripping with Catalytic Remove VOCs from the groundwater with air stripping as
Oxidation (CatOx) described above.

Remove VOCs in the air stripper offgas by heating the
offgas, and passing it through a catalyst bed, which oxidizes
the VOCs to nontoxic by-products and hydrochloric acid.

A separate scrubber treats offgas if residual hydrochloric
acid is significant to warrant treatment.

Equipment: Air stripping tower, air blower, pumps,
packaged oxidizer system, stack, and, if scrubbing is
required, sodium hydroxide storage system.

Liquid-Phase Activated Carbon Groundwater is passed through activated carbon beds where
(LGAC) the VOCs are adsorbed onto the carbon.

The VOC-saturated carbon is typically regenerated at a
vendor facility offsite.

Equipment: Above-ground skid-mounted carbon-filled
tanks and pumps.

a
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Table D-1
McClellan AFB Groundwater OU

summary of Extraction, Treatment, and End-Use Options

Page 3 of 5

Option Name Option Description

Ozone Peroxide Pretreatment Before Using an ozone air stream and hydrogen peroxide, VOCs in
Air Stripping with VGAC the extracted groundwater are reacted into nontoxic

products. Pretreated groundwater is then passed through an
air stripping tower, and the offgas is then treated through
adsorption as described above for VGAC.

VOC-saturated carbon is typically regenerated offsite.

Equipment: ozone reaction vessel, ozone generator,
pumps, hydrogen peroxide tanks and containment, air
stripping tower, air blower, duct heaters, fiberglass carbon-
bed vessels, and a stack.

Ozone Peroxide Pretreatment Before Using an ozone air stream and hydrogen peroxide, VOCs in
Air Stripping with CatOx the extracted groundwater are reacted into nontoxic

products. Pretreated groundwater is then passed through
an air stripping tower, then the offgas is treated through
adsorption as described above for CatOx.

Spent carbon is typically regenerated offsite.

A separate scrubber treats offgas if residual hydrochloric
acid warrants treatment.

Equipment: ozone reaction vessel, ozone generator, pumps,
hydrogen peroxide tanks and containment, air stripping
tower, air blower, packaged oxidizer system, stack, and, if
required, sodium hydroxide storage system.

UV Peroxide Pretreatment Before The extracted groundwater is pretreated by chemically
Air Stripping With VGAC oxidizing the VOCs with hydrogen peroxide, enhanced with

UV light. The pretreated groundwater is transported
through an air stripping tower. The offgas is then treated
through adsorption as described above for VGAC.

VOC-saturated carbon is typically regenerated offsite.

Equipment: reaction vessel with integral UV lamps, pumps,
hydrogen peroxide tanks and containment, air stripping
tower, air blower, duct heaters, fiberglass carbon-bed
vessels, and a stack.
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Table D-I
McClellan AFB Groundwater OU

Summary of Extraction, Treatment, and End-Use Options

Page 4 of 5

Option Name Option Description

UV Peroxide Pretreatment Before Pretreat the extracted groundwater by chemically oxidizing
Air Stripping with CatOx the VOCs with hydrogen peroxide, enhanced with UV light.

The pretreated groundwater is transported through an air
stripping tower. The offgas is heated, then passed through a
catalyst bed, oxidizing the VOCs to nontoxic products and
hydrochloric acid.

A separate scrubber treats offgas if residual hydrochloric
acid warrants treatment.

Equipment: reaction vessel with integral UV lamps, pumps,
hydrogen peroxide tanks and containment, air stripping
tower, air blower, packaged oxidizer system, stack, and if
required, sodium hydroxide storage.

Air Stripping with VGAC Followed by Air stripping results in VOCs transferring from a water to a
LGAC Post-Treatment gas phase. Offgas is heated and treated as described above

for VGAC. The air stripper water effluent is passed
through carbon beds as described above for LGAC.

Treatment residuals include VOC-saturated carbon, which
is typically regenerated offsite.

Equipment: Air stripping tower, air blower, pumps, duct
heaters, fiberglass vessels to house the VGAC carbon beds,
stack, and above-ground, skid-mounted, carbon-filled tanks
for the LGAC treatment.

Air Stripping with CatOx Followed by Air stripping results in VOCs transferring from a water to a
LGAC Post-Treatment gas phase. Offgas is heated and treated as described above

for CatOx. The air stripper water effluent is passed
through carbon beds as described above for LGAC.

Treatment residuals include VOC-saturated carbon, which
is typically regenerated offsite. A separate scrubber treats
offgas if residual hydrochloric acid is significant to warrant
treatment.

Equipment: Air stripping tower, air blower, pumps,
packaged oxidizer system, stack, duct heaters, above-ground,
skid-mounted, carbon-filled tanks for the LGAC treatment,
and, if scrubbing is required, sodium hydroxide storage
system.
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Table D-I
McClellan AFB Groundwater OU

Summary of Extraction, Treatment, and End-Use Options

Page 5 of 5

Option Name Option Description

Use Existing Groundwater Treatment The existing treatment plant uses a combination of elevated
Plant temperature air stripping, secondary water treatment with

LGAC, thermal incineration, and acid scrubbing of the
incinerator offgas.

Aqueous acid is stored onsite to control scale in the air
stripper and heat exchangers.

VOC-saturated carbon is regenerated offsite and carbon
backwash water is discharged to McClellan AFB treatment
systems.

End-Use Options

Base Greywater/Neighboring Use 200 gpm for McClellan AFB greywater system, sell the
Utilities/Magpie Creek rest to neighboring water utilities with discharge to Magpie

Creek as backup.

Structures/equipment: conveyance pipeline, pump station
and pumps, discharge structure

Base Greywater/Groundwater Use 200 gpm for McClellan AFB greywater system, inject
Reinjection/Magpie Creek remainder to groundwater onsite, with discharge to Magpie

Creek as backup.

Structures/equipment: conveyance pipeline, pump station
and pumps, discharge structure, and injection wells.

')

RDD10012C47.WP5 (GW RI/S) 624

D-18



The third groundwater technology is accomplished using LGAC. This technology
works through the adsorption of contaminants onto carbon beds. Once the carbon
beds are saturated, they are taken offsite for regeneration at a vendor facility. There
is no offgas generated from this process.

The three offgas treatment technologies included as part of some of the options dis-
cussed in Table D-1 include catalytic oxidation (CatOx) thermal incineration, and
vapor-phase granular activated carbon (VGAC). The CatOx process oxidizes VOCs
to by-products including water vapor, carbon dioxide, and hydrochloric acid (which
can be removed by a caustic scrubber if present in significant amounts).

Thermal incineration employs the heating of the airstream to the point where
airborne contaminants will oxidize through combustion with atmospheric oxygen. The
resulting stream consists of carbon dioxide, carbon monoxide, hydrochloric acid, and
sulfur and nitrogen oxides. Hydrochloric acid may require scrubbing.

VGAC adsorption mechanism is similar to that used to treat groundwater. VOCs
adsorb onto the carbon bed, which is then regenerated at an offsite facility.

Two end-use options considered in this RI/FS use treated groundwater in the
McClellan AFB greywater system with discharge to Magpie Creek as backup.
However, groundwater in excess of that used in the greywater system is sold to a
neighboring utility in one option, and injected into the groundwater system in the
second option. Additional information on the extraction, treatment, and end-use
options is included in Chapters 8, 9, and 10, respectfully.

Potential Chemical-Specific ARARs and TBCs

The potential chemical-specific ARARs and TBCs presented on Tables D-2 and D-3
have been divided into two categories: groundwater remedial goals and surface water
discharge requirements. The criteria listed on Table D-2 are ARARs and TBCs that
represent promulgated regulatory limits and other water quality objectives for the
groundwater underlying McClellan AFB. These numerical values are potential levels
to which the groundwater may need to be remediated. Table D-3 is a list of effluent
limitations for treated groundwater which may be discharged to Magpie Creek from a
proposed groundwater treatment plant.

ARARs and TBCs Affecting Groundwater Remedial Goals

The major regulations and objectives that contribute to the list of potential chemical-
specific ARARs and TBCs for the groundwater remedial goals include the Safe
Drinking Water Act (SDWA), State Water Resources Control Board (SWRCB) Res-
olution 92-49, Region IX Preliminary Remediation Goals (PRGs), U.S. EPA Inte-
grated Risk Information System (IRIS) Reference Doses, California Proposition 65
Regulatory Levels as water quality criteria, California EPA Cancer Potency Factors,
and risk-based remedial action objectives developed through risk assessment.
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Table D-3
Potential Chemnical-Specific ARARs and TBCs

Surface Discharge Quality Goals

Page t of 3

ARARa TBCs

Clean Water Act Ambient
Water Quality Criteria Inland Surface Waters Plan

Protection of Aquatic Life Freshwater Aquatic ULie Protection

Freshwater Freshwater 1-Hour

CopudAcute Chronic Average 4-Day Average
Compond (p/I) (g 1I)(Wg) _______

Inorgankcs______ ________

Aluminum--- -

Antimony (9,000) (1,600) -

Arsenic 360 190 360 190

Barium 

-- 

-- 
--

Boron -- - .-

Cadmium (3.9) (1.1) 1.4a,c 0 .55a.b

Chromium, Hexavalent (16) lid _______

Chromium, Trivalent 1,700 21016li

Cobalt -- -- .-

Copper (18) (12) 7.5f,954~

Cyanide, Total 22 5.2 22kk

Iron---

Lead (82) (33-2) 25a,h .ag

Manganese -- -. --

Mercury (2.4) (0.012) 2.4 -

Molybdenum --- - --

Nickel (1,400) (160) 653aj 3a~

Potassium -- -- ---

Selenium (20) (5) 20 5.0

Silver (4.1) (0.12) -- I--
Thallium (1,400) (40) -

Vanadium ---- I --

zinc (120) (110) 54a,m49

Volatile Organic Couapouna _________________

* ~~1,,1-Triehloroethane --_____ ______ _______ ______

1.1,2,-TetrAhloroethaneI______f______I_ ______ ______
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Table D-3
Potential Chemical-SpecifIc ARARs and TBCs

Surface Discharge Quality Goals

Page 2 of 3

ARARs TB~s

Clean Water Act Ambient
Water Quality Criteria Inland Surface Waters Plan

Protection of Aquatic Life Freshwater Aquatic Life Protection

Freshwater Freshwater I-Hour
Acute Chronic Average 4-Day Average

C o m p o u n d ( 0 1 0I ) ( Md l) 1 )t / )

1,1-Dichloroethane --......

1,I-Dichloroethene (11,600) n*.....

1,2-Dichlorobenzene 
(1,120)° (743) 0 ...

1,2-D ichloroethane 

(118,000) 
......

1,2-D ichloropropane 

... 
...

1,3-Dichlorobenzene 

(1,120)7 
(763) 0 

..

1,4-Dichlorobenzene (1,120)0 (763)o ..

2-Butanone (MEK) ........

2-Hexanone ......

4-Methyl-2-Pentanone ......

Acetone ......

Benzene (5,300) ...

Bromodichloromethane (ll,000)P ......

Carbon Tetrachloride (35,200) .-....

Chlorobenzene (2 50 )q (50) ....

Chloroethane ...--...

Chloroform (28,900) (1,240) ....

Chloromethane (11,000)P .....

cis-l,2-Dichloroethene (11,600)n .....

trans-1,2-Dichloroethene (11,600)n .....

Dibromochloromethane (11,000)P . ..

Dichlorodifluoromethane ( 1,000)P ......

1,3-Dichloropropene, Total (6 ,0 6 0 )r (2 44 )r ....

Ethylbenzene (32,000) .....

Methylene Chloride (12,0OO)P (6,400)P ....

Tetrachloroethene (5,280) (840) ....

Toluene (17,000) ......

Trichloroethene (45,000) ......

Trichlorofluoromethane (11,000)P ,- ..... )
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Table D-3
Potential Cbendcal-Speciflc ARARs and TBCs

Surface Discharge Quality Goals

Page 3 of 3

ARARs TBCs

Clean Water Act Ambient
Water Quality Criteria Inland Surface Waters Plan

Protection of Aquatic Life Freshwater Aquatic Life Protection

Freshwater Freshwater 1-Hoar

Acute Chronic Average 4-Day Average
Compound (pg/I) (pg/I) (pg/I) (pg/I)

V in y l C h l o r i d e ... .. .

Xylenes, Total --

aValue based on hardness of 40 mg/i; value increases with increasing hardness.

bFor hardness in mg/I as CaCO3 , criterion = e(0.7852[ln(hardness)] - 3.490) 4g/I.

CFor hardness in mg/I as CaCO3 , criterion = e(1.128[In(hardness)] - 3.828) Ag/I.

dValue developed for chromium VI; may be applied to total chromium if valence unknown.

eFor hardness in mg/I as CaCO3 , criterion = e(0.8545[In(hardness)] - 1.465) ~g/i.

fFor hardness in mg/ as CaCO3 , criterion = e(0.9422[ln(hardness)] - 1.464) ,g/I.

gFor hardness in mg/I as CaCO3 , criterion = e(1.273[In(hardness)] - 4.705) Wg//.

hFor hardness in mg/I as CaCO 3, criterion = e(1.273(In(hardness)] - 1.460) og/I.

'For hardness in mgA as CaCO 3 , criterion = e(0.8460[In(hardness)] + 1.1645) pg/I.

JFor hardness in mg/I as CaCO3 , criterion = e(O.8460[ln(hardness)] + 3.3612) pg/i.

oproposed.

'For hardness in mg/I as CaCO 3 , criterion = e(0.8473[In(hardness)] + 0.7614) Mg/I.

mFor hardness in mg/I as CaCO3 , criterion = e(0.8473fln(hardness)J + 0.8604) pg/.

nFor sum of dichloroethenes.

°For sum of dichlorobenzenes.

PFor sum of halomethanes.

qFor sum of chlorinated benzenes.

Note.
Values in parentheses are TBC criteria, including federal AWQC that in 57 Federal Register 60847 were stated not to
be applicable to the State of California, and other proposed criteria that have not been promulgated.

D
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In determining whether the SDWA applies to the groundwater underlying McClellan
AFB, the groundwater classification and beneficial uses must first be identified.
EPA's policy for groundwater classification is set forth in the preamble to the NCP
(55 Federal Register 8752-8756). This policy uses the groundwater classification
system provided in the EPA Guidelines for Groundwater Classification under the EPA
Groundwater Protection Strategy (U.S. EPA, 1986). Under this policy, groundwater is
classified in one of three categories (Class I, II, and III) based on ecological impor-
tance, replaceability, and vulnerability considerations. Irreplaceable groundwater that
is currently used by a substantial population or groundwater that supports a vital hab-
itat is considered Class I. Class II groundwater consists of groundwater that is
currently being used or water that might be used as a source of drinking water in the
future. Groundwater that cannot be used for drinking water due to insufficient quality
(e.g., high salinity or widespread naturally occurring contamination) or quantity is
considered to be Class III. The beneficial uses for the groundwater in the McClellan
AFB area, as designated by the Regional Water Quality Control Board, include mun-
icipal, agricultural, industrial, and domestic water supply. Based on these beneficial
uses, the groundwater could be classified as a Class II aquifer because it is being used
as a source of drinking water.

The Safe Drinking Water Act, 42 USC §300(f), et seq., provides limits on the concen-
trations of certain hazardous materials in drinking water "at the tap." The Act estab-
lishes both MCLs, which are enforceable limits, and maximum contaminant level goals
(MCLGs), which are not enforceable against drinking water providers. The SDWA
MCL standards are based on human consumption of water for drinking, cooking,
bathing, etc. Economic considerations and technical feasibility of treatment processes
are included in the justification for these levels. MCLs are applicable to the quality
of drinking water at the tap pursuant to the SDWA and are ARARs for treated
groundwater when the end use is drinking water.

If the treated groundwater that meets the promulgated MCLs is sold to neighboring
utilities as an end-use option, the use of the water as a new source of supply for the
utilities would have to be approved by Department of Health Services, Office of

Drinking Water (DHS-ODW). The California Health and Safety Code, Chapter 7,
Section 4016, states that if the utilities modify or add to their current permitted water
supply, they would have to submit an application to DHS-ODW to have their permit
amended.

MCLGs are established by U.S. EPA under the National Primary Drinking Water
Regulations and are the first step in establishing MCLs. These MCLGs are set at
levels which represent no adverse health risks, and are set at zero for known and
probable human carcinogen.

CERCLA §121(d)(2)(B) provides that CERCLA response actions "shall require a
level or standard of control which at least attains Maximum Contaminant Level Goals
established under the Safe Drinking Water Act." When cleaning up an aquifer, EPA
selects levels that are at least as protective as MCLs, and to the greatest extent possi-
ble, that are at least as protective as non-zero MCLGs. Pursuant to 40 CFR Section
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300.430(e)(2)(i)(B), MCLs and nonzero Maximum Contaminant Level Goals are rele-
vant and appropriate as in situ aquifer standards for groundwater that is or may be
used for drinking water. Therefore, MCLs are potential "relevant and appropriate"
ARARs for aquifers with Class I and Class II characteristics, which would include the
groundwater at McClellan AFB. The California Department of Health Services
MCLs are enforced if the levels are stricter than the SDWA MCLs.

As discussed above, MCLs are enforceable standards designed to apply to the water
within a drinking water distribution system. These standards apply to drinking water
as it comes from the tap. For this reason these values may not represent the
protection of sources of drinking water such as groundwater. The TBC values
presented below may, in some cases, be more stringent than MCLs. For instance, the
health-based criteria may be a more accurate.measure of potential impairment of the
beneficial uses of groundwater used for domestic water supply. These values,
although they are not promulgated criteria, may be applied to the contaminated
aquifer.

SWRCB Resolution 92-49 establishes policies and procedures for the oversight of
investigations and cleanup and abatement activities resulting from discharges which
affect or threaten water quality. The Regional Board is authorized to "require
complete cleanup of all waste discharged and restoration of affected water to back-
ground conditions (i.e., the water quality that existed before the discharge)" or the
highest water quality which is reasonable if background conditions cannot be restored.
Technical and economical feasibility are considered.

According to the RWQCB, "background" can be defined as the level at which
contamination can be detected using a reliable EPA analytical method such as
Method 601 or 602 which have detection limits of 0.5 1&g/l for most VOCs. Under
Resolution 92-49, the VOC contaminated groundwater at McClellan AFB would need
to be remediated to 0.5 sg/l. Resolution 92-49 is currently considered a TBC because
it is not a promulgated regulation. For this reason, the 0.5 ug/l cleanup criterion
would be considered a remedial goal, not an enforceable remedial requirement. This
level, as well as MCLs, was considered in the development of extraction options.

The Safe Drinking Water and Toxic Enforcement Act (also known as Proposition 65)
establishes a discharge prohibition and warning requirement for carcinogens and
reproductive toxins. Under Health and Safety Code §25249.5, "No person in the
course of doing business shall knowingly discharge or release a chemical known to the
State to cause cancer or reproductive toxicity into waters or onto or into land where
such chemical passes or probably will pass into any source of drinking water...."
Health and Safety Code §25249.6 prohibits any person in the course of business from
exposing an individual to such a carcinogen or reproductive toxin without first provid-
ing a clear and reasonable warning. Regulations in 22 CCR §12000, et seq., establish
"no significant risk" levels or "safe use numbers" for chemicals subject to the Act.

EPA has previously considered whether Proposition 65 is an ARAR for federal
Superfund sites and has concluded it is not an ARAR because it does not impose a
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more stringent level of control than federal ARARs. However, these values are
TBCs for compounds without MCL values.

The Integrated Risk Information System (IRIS) is an EPA computer-housed
catalogue of agency risk assessment information for chemical substances. The IRIS
database contains U.S. EPA's most up-to-date chemical risk information. (Marshack,
1993). These values have been reviewed and agreed upon by intra-agency work
groups and represents Agency consensus and are TBC criteria for the groundwater
remedial goals.

The cancer potency factors, which are equal to the risk of getting cancer per unit
dose, are TBC criteria which are distributed by the Cal/EPA Office of Environmental
Health Hazard Assessment. These values have been developed based on information
developed by certain health-related programs. They are expressed in units of
(mg/kg/day) 1 .

EPA Region IX has drafted Preliminary Remedial Goals (PRGs) for soil, air, and tap
water which were issued in April 1993, and updated on August 6, 1993. PRGs are
health-based concentrations that can be used as triggers for further investigation or as
initial cleanup goals if applicable. These draft remedial goals are currently under
revision and are not considered ARARs. They are, however, TBC criteria.

To determine compliance with the water quality protection standards discussed above,
the regional board will specify the point of compliance which can be any point in the
aquifer. As stated in 23 CCR 2550.5, the point of compliance is specified to
determine if a release from a waste management unit has occurred and to ensure
compliance with water quality protection standards. These requirements are relevant
and appropriate to groundwater remediation because monitoring, as approved or
established by the regional board, will need to be conducted to determine compliance
with remedial goals.

ARARs and TBCs Regulating Groundwater Discharge

The regulations and objectives that are ARARs for the discharge of groundwater
treatment plant effluent to Magpie Creek include the Clean Water Act and the
RWQCB's Inland Surface Waters Plan. In addition to these regulations, the RWQCB
considers the National Pollutant Discharge Elimination System (NPDES) permit
limitations that have been issued for the existing groundwater treatment plant to be
an ARAR. The criteria included in these materials establishes standards for
pollutants that are discharged to waters of the State.

The main objective of the Clean Water Act (CWA) is to maintain the chemical, bio-
logical, and physical integrity of the navigable waters of the United States. This
objective is achieved through the control of discharges of pollutants to navigable
waters. For the McClellan Groundwater OU site, the surface water of sufficient size
to be considered a navigable water is the Sacramento River. This is fed, in part, by
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Magpie Creek which runs through McClellan AFB and is considered the first water
body of concern for potential discharges.

Under Section 304, EPA is required to publish water quality criteria for specific
pollutants which are non-enforceable guidelines used by the States to set water quality
standards. The CWA recognizes this primary responsibility of the states in preventing
and controlling water pollution, and for that reason, provides authority to the EPA to
approve State-administered regulatory programs.

On December 22, 1992, EPA promulgated federal water quality standards for toxic
pollutants under the authority of Section 303(c)(2)(B) of the CWA in order to estab-
lish water quality standards required by CWA where the State of California had failed
to do so. These numerical standards are restricted to specific toxic pollutants in
California and amend portions of the State standards contained in the Basin Plan.
These criteria are applied to surface waters based on their use classification specified
in 57 Federal Register 60847, 22 December 1992. Magpie Creek could be classified
as an inland water that is not designated as a domestic or municipal water supply.
The human health criteria for the consumption of aquatic life cannot be applied until
it is determined through an ecological assessment whether aquatic life suitable for
human consumption exists in the creek. An ecological assessment will be performed
at the Base within the next 18 months to determine whether such aquatic life is
present in the creek. These federal water quality standards for the protection of
aquatic life are potentially applicable federal ARARs for surface water discharges to
Magpie Creek.

The Inland Surface Waters Plan is a water quality control plan adopted by the State
Water Resources Control Board. This plan establishes water quality standards for
particular bodies of water, their beneficial uses, and water quality objectives designed
to protect those beneficial uses. The water quality objectives included in the Plan are
currently considered TBC requirements because the Plan was overturned on
October 15, 1993. The tentative agreement prevents the standards contained in the
Plan from being enforced while the State Board seeks to revise the Plan. These TBC
requirements could be used as water quality guidelines for discharges to Magpie
Creek. The Inland Surface Waters Plan and the CWA criteria are listed on
Table D-3.

Some of the compounds listed on Table D-3 do not have regulatory criteria. There-
fore, other TBC criteria have been listed, including federal AWQC that in 57 Federal
Register 60847 were stated not to be applicable to the Sate of California, and other
proposed criteria that have not been promulgated.

The NPDES permit that was issued by the RWQCB for the existing groundwater
treatment plant is a potential ARAR because it sets limitations for VOCs in the
treated effluent. These limitations are currently set at the detection limits for the

* EPA 500 methods. There are also specific limitations for inorganic in the permit.
The NPDES permit is a potential ARAR because a new groundwater treatment plant

, may have to meet similar limitations.
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Potential Location-Specific ARARs

Potential location-specific ARARs and other criteria for the McClellan AFB Ground-
water OU are listed in Table D-4. Location-specific ARARs differ from chemical-
specific or action-specific ARARs in that they are not closely related to the site's
waste characteristics or to the specific remedial alternative under consideration.
Location-specific ARARs are concerned with the area in which the site is located.
Actions may be required to preserve or protect aspects of the area's environment or
cultural resources that may be threatened by the site's existence or by the proposed
remedial actions.

The major statutes from which the regulations are derived which contribute to the list
of potential location-specific ARARs include:

* Resource, Conservation, and Recovery Act
* National Archaeological and Historic Preservation Act
* National Historic Preservation Act
* Endangered Species Act
* Clean Water Act
* Wilderness Act
* Fish and Wildlife Coordination Act
* Scenic Rivers Act
* Coastal Zone Management Act
* Marine Protection Resources and Sanctuary Act
* Migratory Bird Treaty Act

Two executive orders are also included: the Executive Order on the Protection of
Wetlands, and the Executive Order on Protection of Flood Plains. R18-8-264.18 (40
CFR 264.18(b)) applies to the citing of new hazardous waste treatment facilities
within the 100-year flood plain.

To the extent that the remedial action will affect historical resources, streams, flood
plains, or wetlands, EPA requires that the potential remedial alternatives comply with
the location-specific requirements. The major statutes and regulations included in the
list of potential location-specific ARARs are described below.

Floodplain Management

The Executive Order on Flood Plain Management requires federal agencies to
evaluate the potential effects of actions that may take place in a flood plain to avoid,
to the extent possible, adverse effects associated with direct and indirect flood plain
development. EPA's regulations to implement this Executive Order are set forth in

* 40 CFR 6 §6.302(b). In addition, EPA has developed guidance entitled "Policy on
Flood Plains and Wetlands Assessments for CERCIA Actions," dated August 6, 1985.

* This policy would potentially apply to any new construction in the flood plains located
at the Base.
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Both federal and state solid and hazardous waste statutes have requirements pertain-
ing to location of facilities in flood plain areas. Treatment unit locations and the
injection well location proposed as part of the remedial alternatives presented in this
RI/FS are not located within the 100-year flood zone hazard areas within McClellan
AFB. The proposed remedial alternatives would not expose people or property to
water-related hazards such as flooding and would be located away from the flood-
plain areas within McClellan AFB. No new permanent buildings are planned in the
100-year flood plain. To the extent that the remedy involves storage or disposal of
solid wastes, the federal and state requirements governing siting and operation of
facilities in the flood plain would be potentially relevant and appropriate.

Historical and Archaeological Resources

The Archeological and Historic Preservation Act establishes procedures to provide for
historical and archeological data preservation which might be destroyed through
terrain alteration as a result of a federal construction project or a federally licensed
activity or program. If proposed remedial action activities would cause irreparable
loss or destruction of significant scientific, prehistorical, historical, or archeological
data, EPA would require adherence to the procedures in the statute to provide for
data recovery and preservation activities.

The National Historic Preservation Act requires federal agencies to take into account
the effect of any federally assisted undertaking or licensing on any district, site, build-
ing, structure, or object that is included in or eligible for inclusion in the National
Register of Historic Places. No structures are to be impacted by the proposed
remedial alternatives. If an eligible structure would have been adversely affected, the
procedures for protection of historic properties are set forth in Executive Order
11593 entitled "Protection and Enhancement of the Cultural Environment" and in 36
CFR Part 800, 36 CFR Part 63, and 40 CFR §6.301(c). These procedures are poten-
tially relevant and appropriate for any action that might impact historic properties.

Wetlands Protection

Executive Order on Protection of Wetlands. The Executive Order on Protection of
Wetlands requires federal agencies to avoid, to the extent possible, the adverse
impacts associated with the destruction or loss of wetlands and to avoid support of
new construction in wetlands if a practicable alternative exists. EPA's regulations to
implement this Executive Order are set forth in 40 CFR 6, §6.302(a). In addition,
EPA has developed guidance entitled "Policy on Flood Plains and Wetlands
Assessments for CERCLA Actions," dated August 6, 1985. Vernal pools exist in the
west area of McClellan AFB. Vernal pools are considered intermittent wetlands by
the U.S. Fish and Wildlife Service and the Clean Water Act. No new construction is
anticipated in the vernal pool area.

RDD10012C46.WPS (GW RI/FS) D-36 6/23/94



Potential Action-Specific ARARs

Remedial actions may trigger action-specific ARARs, and TBCs. These regulations
define the performance, design, or other similar action-specific controls or restrictions
on activities related to the management of hazardous substances or pollutants.
Table D-5 lists components of the various remedial action options developed for the
GW OU which may trigger action-specific ARARs.

The potential action-specific ARARs that relate to the extraction options, remedial
alternatives, and end-use options are presented in Table D-6. Table D-6 also lists the
options that will be impacted by the ARARs. The action-specific ARARs include
technology- and activity-based requirements or limitations on actions taken with
respect to hazardous substances at the site. Only the substantive requirements of
these requirements would apply to onsite actions. However, for offsite treatment or
disposal, all hazardous waste laws and regulations must be complied with.

A description of the requirements associated with each potential ARAR and a discus-
sion of the conditions under which the ARAR would be applicable or relevant and
appropriate are included in Table D-6. A more detailed discussion of some of these
ARARs is presented below.

National Contingency Plan (40 CFR 300)

The National Contingency Plan (NCP) is the primary regulation governing CERCLA
actions and establishes procedures for implementing the Superfiund program. Under
CERCLA, remedial actions must protect human health and the environment, be cost
effective, comply with ARARs, and use permanent solutions and alternative treatment
technologies to the maximum extent possible.

The NCP specifies nine evaluation criteria used during the detailed analysis of
remedial alternatives. The first two criteria, which must be met by a selected
alternative, are protection of human health and the environment and compliance with
ARARs. The next five criteria are considered balancing criteria and are used to
weigh trade-offs between alternatives. These criteria include: long-term effectiveness;
reduction of toxicity, mobility, or volume of contaminants through treatment; short-
term effectiveness; implementability; and cost. The final two criteria are state and
community acceptance of the selected alternative.

Another provision under the NCP applies to wastes that are left onsite. If a selected
alternative involves leaving waste onsite, then the alternative must be reviewed every
five years to ensure

Clean Water Act

As stated earlier, the objective of the Clean Water Act (CWA) is to restore and
maintain the chemical, physical, and biological, integrity of the nation's waters. In
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addition to the water quality criteria, CWA regulates activities which may result in the
deposition of fill or dredge material into waters of the United States. This regulation
is applicable to actions such as well and treatment plant construction, and other
activities which could potentially disturb or alter streams on the Base. The
discharging of dredged or fill material, or the locating of a structure within a stream,
will need to meet the substantive portions of the CWA Section 404. Bank material
that may fall into the creek could be considered dredged or fill material. If the
remedial alternative selected for this site includes installation of pipelines along or
beneath the creek, this regulation may be an ARAR for the site.

In addition to the CWA Section 404 requirements, work performed within or below a
streambed may require a 401 Water Quality Certification from the RWQCB and/or a
1603 Streambed Alteration Agreement from the Department of Fish and Game.

The Clean Water Act also regulates direct discharges to surface waters. Both onsite
and offsite direct discharges from CERCLA sites to surface waters are required to
meet the substantive requirements of the National Pollutant Discharge Elimination
System (NPDES) program. These substantive requirements include discharge limita-
tions, certain monitoring requirements, and best management practices. These
requirements will be contained in an NPDES permit for offsite CERCLA discharges.
For onsite discharges, as in the potential end-use remedial action of discharging to
Magpie Creek, these substantive requirements must be identified and met even
though onsite discharges are not required to have an NPDES permit.

Resource Conservation and Recovery Act

Many RCRA requirements are applicable or relevant and appropriate to the alterna-
* tives presented herein. The RCRA program is a delegable program; the states may

manage the program in lieu of the EPA if the state statutes and regulations are
equivalent to or more stringent than the federal statutes and regulations. California is
authorized to manage the RCRA "base" program, i.e., the requirements in existence
before the passage of the Hazardous and Solid Waste Amendments (HSWA) of 1984.
The EPA enforces the requirements promulgated pursuant to HSWA. Therefore, in
some cases the applicable or relevant and appropriate RCRA requirement will be
cited as state law and in other cases as federal law.

Waste Identification

The key determination that must be made in addressing whether or not RCRA
requirements are an ARAR at a CERCLA site is whether the wastes or contaminated
material at the site are RCRA or non-RCRA (California) hazardous waste, in which
RCRA or California hazardous waste regulations may be applicable or relevant and
appropriate. A material is a hazardous waste if it is a solid waste, if it is not excluded
from regulation, and if it meets one of the following conditions:

*, Exhibits, on analysis, any of the characteristics of a hazardous waste,
i.e., ignitability, corrosivity, reactivity, and toxicity as determined by a )
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toxicity characteristic leaching procedure (TCLP) or California waste
extraction test (WET). The California toxicity characteristic can also be
determined using acute dermal, inhalation, oral, or aquatic toxicity
criteria.

Has been listed as a hazardous waste in the state or federal regulation.
These listings specifically include wastes from non-specific sources (F-
list), wastes from specific sources (K-list), and discarded chemical
products (P- and U-list)
Is a mixture containing a listed hazardous waste and a nonhazardous

solid waste

* Is derived from a listed hazardous waste

If a waste is not a listed waste or it does not contain a listed waste, the determination
as to whether the waste is ignitable, reactive, corrosive, or toxic must then be made.
At McClellan AFB, contaminated media such as groundwater and soil, may contain
contaminants at concentrations exceeding the characteristic waste tests. The
environmental medium must then be handled as if it were a hazardous waste.

"Contained in" Interpretation

The EPA's "contained in" interpretation provides that an environmental medium (e.g.,
soil, groundwater, debris, surface water) that has been contaminated by a listed
hazardous waste above a risk-based level or a level of concern must be managed as if
it were a hazardous waste. Therefore, the RCRA regulations may be applicable or
relevant and appropriate to the management of a contaminated environmental
medium.

Storage

The RCRA storage requirements, 40 CFR 264.170 to 264.178 and the California
hazardous waste storage requirements, 22 CCFR 66264.170 to 66264.178, will be
applicable or relevant and appropriate to the storage of contaminated groundwater or
treatment by-products onsite. These regulations include requirements governing the
use, management, and containment of containers holding hazardous waste.

If the extracted groundwater is determined to be identified as a hazardous waste (e.g.,
a 'listed" or "characteristic" hazardous waste), the RCRA secondary containment
requirements will be applicable or relevant and appropriate to the extraction, treat-
ment, and end-use remedial actions selected in the Interim ROD for the McClellan
AFB Groundwater OU site. These criteria include secondary containment or above-
ground piping requirements for the treatment plant influent lines as well as any tanks,
storage containers, and ancillary equipment associated with the groundwater
treatment plant.
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Treatment

Soil vapor extraction units, air strippers, and the other treatment alternatives dis-
cussed in this RI/FS are miscellaneous RCRA units. Therefore, the substantive
requirements of 40 CFR Subpart X, including any closure and postclosure care, will
be applicable or relevant and appropriate.

Injection

RCRA Section 3020 is applicable or relevant and appropriate to injection of treated
contaminated groundwater into or above a formation that contains an underground
source of drinking water.

Land Disposal Restrictions (LDRs)

The land disposal restrictions, 40 CFR Part 268, and the general land disposal prohi-
bition in absence of a permit will be applicable or relevant and appropriate to
discharges of contaminated materials to land. The remedial alternatives presented do
not include land disposal of untreated material, except as may occur through well
installation, and this would be done entirely onsite. Treated water may be injected
into the groundwater through a injection well located onsite.

It should be noted that disposal and displacement are synonymous for purposes of
defining the applicability of LDRs under RCRA. When RCRA hazardous waste is
moved from one part of the "unit" to another part of the same "unit," disposal/place-
ment has not occurred, and LDRs are not triggered. If waste is picked up from
within the unit and treated within the area of contamination in an incinerator, surface
impoundment, or tank and then redeposited into the unit, placement has occurred,
and LDRs are triggered. However, when waste is treated in situ, placement/disposal
does not occur, and LDRs are not triggered. If incineration, LGAC, or advanced
oxidation is selected as part of the remedial action for the treatment of the contami-
nated groundwater at McClellan AFB, and the end use is injection, LDRs become
potential ARARs.

Air Monitoring for Process Vents and Equipment Leaks

The requirements of 40 CFR 264, Subparts AA and BB, and 22 CCR Chapter 15,
Articles 27 and 28, may be applicable to onsite treatment units that treat RCRA
wastes that contain organic concentrations equal to or greater than 10 ppm by weight.
Control devices will need to be monitored and inspected to ensure proper
maintenance and operation. Equipment shall be designed as to prevent leakage of
organic emissions to the atmosphere.

A more stringent RCRA regulation for tanks and containers limiting air emissions
from process vents and equipment leaks is expected to be promulgated in October
1993. This regulation may become a potential ARAR once it goes into effect. )
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Closure and Postclosure

To the extent present or former RCRA units are identified in the source areas,
RCRA closure and postclosure requirements may be applicable or relevant and
appropriate.

A waste management unit is required by CCR 23 2580 to be closed in accordance
with an approved closure and postclosure maintenance plan. This will be necessary if
wastes are to be left in place that could adversely impact groundwater quality.

Groundwater Monitoring and Groundwater Protection Standards

Groundwater monitoring requirements under 40 CFR 264 Subpart F are applicable if
the CERCLA remedial action involves creation of a new disposal unit when remedial
actions are undertaken at existing RCRA units, or where disposal of RCRA
hazardous wastes occurs as part of the remedial action.

The requirements of 40 CFR Section 264.94 establish three categories of ground-
water protection standards that are potentially relevant and appropriate: background
concentrations, RCRA MCLs, and Alternative Concentration Limits (ACLs). The
MCLs under the Safe Drinking Water Act are relevant and appropriate for the site
(see Chemical-Specific ARARs, discussed previously). In complying with SDWA
MCLs, cleanup will also be consistent with RCRA MCLs. When no MCL has been
established, a remediation level that is the equivalent of a health-based ACL under
RCRA may be relevant and appropriate.

Groundwater protection standards are also provided in Title 23 CCR, Division 3,
Chapter 15 and are relevant and appropriate to the cleanup of the contaminated
aquifer. Background concentrations are established as a starting point in determining
cleanup levels. A cleanup level greater than background may be proposed only if the
regional board finds that is technically and economically infeasible to achieve
background levels. If cleanup levels greater than background are proposed, it must
be demonstrated that the contaminants will not result in excessive exposure to
sensitive biological receptors.

Corrective Action

The proposed 40 CFR Subpart S corrective action regulations are TBC to land-based
remedial actions undertaken at the McClellan AFB Groundwater OU Site.

In addition to the federal requirements, 23 CCR 2550.10 requires the discharger to
implement a corrective action program to remediate releases of wastes. A monitoring
program should be established to demonstrate the effectiveness of the corrective
action. This applies to any source contamination areas at the Base.
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Ambient Air Quality Standards and New Source Review

Both the national (federal) and California governments have established ambient air
quality standards (NAAQS and CAAQS, respectively) for a number of air pollutants,
referred to as criteria pollutants. The criteria pollutants include:

* Carbon monoxide (CO)

"* Lead

"• Oxides of nitrogen (NO.) as nitrogen dioxide (NO 2)

"* Ozone (reactive organic gases [ROG] and NO, are precursors to ozone
formation)

"* Particulate matter less than 10 microns in aerodynamic diameter

(PM1O)

* Sulfur dioxide (SO 2)

A project cannot cause or contribute to an exceedance of the applicable NAAQS or
CAAQS. To ensure this, new or modified sources of air pollutants are required to
comply with new source review (NSR) regulations. Sources other than remedial
actions are required to obtain an authority to construct (ATC) permit and a permit to
operate (PTO). NSR regulations are promulgated and permits are issued by the local
air pollution control districts in California. In the case of McClellan AFB, the local
regulatory agency is the Sacramento Metropolitan Air Quality Management District
(SMAQMD).

The SMAQMD proposed new NSR rules (Rule 202) in March 1992. These rules
require that proposed emissions units with a potential to emit ROG, NO, or CO
must provide offsets for the affected pollutant. Offsets for PM10 and SO 2 must be
provided only if cumulative emission changes exceed 80 pounds per day (lb/day) for
PM10 or 150 lb/day for SO.. Applicants are also required to apply Best Available
Control Technology (BACT) to any new emissions unit or modification of an existing
unit that has the potential to emit ROG, NO, SO 2, PM10, or CO. BACT require-
ments may be considered performance-, design-, or other-action-specific ARARs.

Under NSR rules, BACT would need to be applied to any new treatment alternative
that emits ROG, NO, SO 2, PM10, or CO. In addition, to be compliant with this rule,
offsets would need to be provided by McClellan AFB to meet the NO, requirement.

Other ARARs identified by SMAQMD in a March 11, 1993, letter from Jorge
DeGuzman to Mark Malinowski, Department of Toxic Substances Control, include
the following:

)
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SMAQMD Rule 401 -Ringelmann Chart. No person shall discharge
into the atmosphere from any single source of emissions whatsoever any
air contaminant, other than uncombined water vapor, for a period or
periods aggregating more than three minutes in any one hour which
exceeds 20 percent in opacity or a No. 1 on the Ringelmann Chart, as
published by the United States Bureau of Mines.

SMAQMD Rule 402-Nuisance: The project should not create a public
nuisance. This includes a non-acceptable health risk. Risk assessment
must be conducted using SMAQMD's "Permit Procedure Regarding
Criteria for Calculating an Excess Cancer Risk to the Public Whom
May be Exposed to Carcinogenic Air Contaminants from a New/
Modified Toxic Air Emission Source," September 9, 1991.

SMAQMD Rule 403-Fugitive Dust: All reasonable precautions should
be taken not to cause or allow the emissions of fugitive dust from being
airborne beyond the property line from which the emission originates.

New Source Performance Standards

The EPA establishes standards of performance for new sources (NSPS). These
standards reflect the degree of emission limitation and the percentage reduction
achievable through the application of the best technological system of continuous
emission reduction that EPA determines is adequately demonstrated for each particu-
lar source category. EPA must consider the cost of achieving emission reductions and
energy requirements when drafting NSPS.

The only NSPS source category that might be considered applicable to the proposed
offgas treatment alternatives would be those that apply to the thermal oxidizers under
the incinerator requirements, found in Subpart E of 40 CFR, Part 60. These stan-
dards are only applicable to incinerators with charging rates greater than 50 tons per
day. The proposed thermal oxidizer will have a charging rate of approximately
2.0 ton/day, far less than that regulated by the incinerator NSPS.

Requirements for Noncriteria Pollutants - Toxic Air Contaminants

In addition to the criteria pollutants discussed above, there has been increasing
concern about toxic air contaminants in recent years. Toxic air contaminants (TACs)
include airborne inorganic and organic compounds that can have both short-term
(acute) and long-term (carcinogenic, chronic, and mutagenic) effects on human
health.

Prior to the 1990 amendments to the Clean Air Act, the EPA conducted a program
to establish National Emission Standards for Hazardous Air Pollutants (NESHAPs).
NESHAPs were established for benzene, vinyl chloride, radionuclides, mercury, asbes-
tos, beryllium, inorganic arsenic, radon 222, and coke oven emissions. The 1990
Clean Air Act amendments require EPA to set standards for categories and
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subcategories of sources that ernit hazardous air pollutants, rather than for the pollu-
tants themselves. The deadline for the first set of EPA standards is November 1994.
NESHAPs set before 1991 will remain applicable.

Under Assembly Bill (AB) 1807, California has a program for identifying and devel-
oping emissions control and reduction methods for TACs. The California Air
Resources Board (ARB) has identified 15 compounds as TACs; these are dioxins/
furans, ethylene dibromide, ethylene dichloride, benzene, hexavalent chromium, cad-
mium, asbestos, vinyl chloride, chloroform, trichloroethene, methylene chloride, inor-
ganic arsenic, ethylene oxide, carbon tetrachloride, and formaldehyde. Other
compounds are being studied for possible identification as TACs. Control measures
for TACs are being developed by the ARB. None of the control measures developed
to date for the identified TACs are applicable to the proposed thermal oxidizer or its
emissions.

In addition to AB 1807, California has implemented AB 2588, the Air Toxics "Hot
Spots" Information and Assessment Act of 1987. Under AB 2588, industrial and
municipal facilities must inventory and report emissions of listed toxic substances.
High priority facilities must conduct risk assessments. McClellan AFB has prepared
and submitted a health risk assessment based on 1989 facility-wide emissions. Follow-
on legislation may require pollution control, but no such legislation has been enacted
at this time.

SMAQMD has released a "Permit Procedure Regarding Criteria for Calculating an
Excess Cancer Risk to the Public Whom May be Exposed to Carcinogenic Air
Contaminants from a New/Modified Toxic Air Emission Source," September 9, 1991.
This permit procedure requires screening and potentially refined risk assessment of
human health effects associated with exposure to toxic air contaminants. Both resi-
dential and workplace exposures must be evaluated. Cancer risks are considered
acceptable if risks do not exceed one theoretical excess lifetime cancer case per
million individuals. If the applicant applies Toxic Best Available Control Technology
(TBACT), risks are acceptable if they do not exceed 10 theoretical lifetime cancer
cases per million individuals. The proposed groundwater treatment project will be
required to conduct a risk assessment and demonstrate acceptable risks, as mentioned
previously in the discussion of SMAQMD Rule 402-Nuisance.

Potential Nonspecific ARARs

In addition to the action-specific requirements discussed in Table D-6, there are a
number of regulations or requirements that may not be related to a particular reme-
dial action and do not fit the description of a chemical-specific or location-specific
ARARs; however, these regulations or requirements may be considered relevant or
applicable to several potential remedial actions. These potential ARARs are
addressed in this section and should be evaluated during the selection and design of
remedial actions at the McClellan AFB Groundwater OU Site.
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SWRCB Resolution 68-16

This resolution requires the continued maintenance of high quality water of the state.
Unlike the federal antidegradation policy, this state policy includes groundwater as
well as surface water. Water quality may not be allowed to be degraded below what
is necessary to protect the "beneficial uses" of the water source. Beneficial uses of
waters in the vicinity of McClellan AFB are identified in the Inland Surface Waters
Plan.

Resolution 68-18 applies most often to CERCLA cleanups that involve extracting,
treating, and discharging treated groundwater. Activities that discharge to high qual-
ity waters (unaffected surface or groundwater) require the use of '"best practicable
treatment or control" of the discharge to avoid pollution or nuisance and maintain
high quality. Best practicable treatment would take into account technical and
economic feasibility. Any remedial actions at McClellan AFB must take into account
the protection of beneficial uses and the maintenance of high quality waters in the
area.

Porter-Cologne Water Quality Control Act

The State Water Resources Control Board and the Regional Water Quality Control
Boards derive their statutes from Porter-Cologne and, as such, are responsible for the
protection of existing and probable future beneficial uses of State waters. Under
Porter-Cologne, the Regional Boards' objectives are achieved primarily though an on-
going basin planning program and the establishment of requirements for the discharge
of waste to waters or to the land of the state where such discharge has the potential
for water quality impacts. Additionally, waste discharge requirements (WDRs) are
written to implement regulations promulgated by the State Board in Title 23 of the
CCR. The establishment of the WDRs by the State Boards may be necessary to
regulate any proposed offsite discharge where CERCLA waste has been mixed with
non-CERCLA waste. The substantive requirements of Porter-Cologne would also be
ARARs for nonsite remedial activities. Requirements under Porter-Cologne could be
chemical-specific, action-specific, and/or location-specific.

Probable ARARs for Selected Alternatives

In selecting probable ARARs from the list of potential ARARs for any given site, a
number of uncertainties must be accounted for and assumed. Unknown parameters
include the actual extent of contamination, and the actual effectiveness of the innova-
tive technology selected in the ROD. These uncertainties are discussed in detail in
Chapter 6. These unknowns cannot be clarified until after remediation has begun
and results of remedial action (RA) monitoring are examined. For example, results

* of RA monitoring may report more extensive contamination or other contaminants in
addition to those assumed in the ROD. These revelations may trigger different

s ,ARARs, prompting modification of the ROD to ensure protectiveness and effective
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remediation. Figure D-4 graphically links the uncertainties assumed in this RI/FS and
how they ultimately affect the ARARs.

Earlier in this appendix, chemical-, location-, action-, and non-specific ARARs were
assembled as potential ARARs based on the extent of contamination known to exist
in the McClellan AFB Groundwater OU and potential remedial actions presented in
this RI/FS. At this point in the analysis, probable ARARs are defined for the extrac-
tion, treatment, and end-use remedial actions for the preferred alternative as
presented in the RIIFS.

Once a proposed remedial action has been selected as part of the RI/FS process, an
ARARs analysis must be performed for that remedial alternative. An ARARs
analysis assembles probable location- and chemical-specific ARARs independent of
the RA as well as those action-specific ARARs triggered by the proposed RA. If,
during final selection of ARARs it is determined that the RA does not meet all
criteria set in the ARARs, either a waiver would be included in the Interim ROD, or
the RA would have to be reevaluated. Selection of the probable ARARs from the
listing of potential ARARs is analogous to a sieve screening where all the potential
ARARs become probable ARARs for the proposed RA and only a few "pass through
the screen" when they do not specifically apply to the proposed RA (e.g., certain
action-specific regulations). Figure D-5 presents the process of selecting probable
ARARs, including provisions for inclusion of waivers in the ROD.

Two remedial actions were initially proposed to remediate the contaminated
groundwater in the McClellan AFB Groundwater OU. On the east side, the
proposed RA was to extract to MCL target volume, treat by air stripping followed by
LGAC with VGAC offgas treatment, and greywater end use with excess sold to
neighboring utilities. On the west side, the proposed remedial actions were to extract
to MCL target volume, use the existing or modified groundwater treatment plant for
treatment, and onsite greywater end use with excess sold to neighboring utilities. The
target volume and end-use options have been revised based on agency response to
these proposed alternatives. The agencies will not accept the MCL target volume
because it would not be protective of the aquifer as a drinking water source.
Therefore, the 10-6 additional cancer risk target volume has been selected as the
preferred containment option.

In addition, the proposed end-use option that involves the selling of treated
groundwater to local utilities has been reviewed by the DHS-ODW who responded to
the alternative with a letter to Doris J. Varnadore dated 6 December 1993. This
agency has determined that the use of treated groundwater for domestic consumption
will not be approved because of the potential to introduce toxic contaminants into the
water supply. The letter from DHS-ODW which details the agencies response to the
proposed end-use option is included as Attachment D-1. Because the treated
groundwater cannot be sold to the utilities, the injection end-use alternative has now
been selected as the preferred end-use option.
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Table D-7 is a summary of the ARARs that apply to these proposed alternatives.
They represent the chemical-specific water quality criteria that the subsurface and
treated groundwater must meet, the performance criteria that the treatment systems
must comply with, and the requirements that will govern how and where the
treatment facility will be located and operated.

D
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Table D.7
Probable ARARs

East Side:. le Additional Cancer Risk Target Volume/
Air Stripping followed by LGAC with VGAC Offgas Treatment/lnjection

West Side: j04 Additional Cancer Risk Target Volume/
Existing Water Treatment Plant/lIjection

Page 1 of 3

ARAR Citation

Location-Specific ARARs

1. 100-year flood plain 40 CFR 264.18(b)
23 CCR 2531(c)
22 CCR 66264.18(b)
22 CCR 66270.14(b)(11)

2. Within flood plain Executive Order 11988, Protection of Flood
Plains
40 CFR 6, § 6.302(b)

3. Wiihin historic or archaeological area National Archaeological and Historical
Preservation Act (16 USC Section 469);
36 CFR Part 65

4. Critical habitat for endangered or Endangered Species Act of 1973 (16 USC 1531
threatened species et seq.); 50 CFR Part 200, 50 CFR, Part 402

Migratory Bird Treaty Act (16 U.S.C. 703-712)

with list of protected birds in 50 CFR 10.13

California Endangered Species Act

California Fish and Game Code Sections 2070,
2080, 2090-2096 14 CCR Section 670.5

5. Wetlands Executive Order 11990
Protection of Wetlands
(40 CFR 6, § 6.302(a)

Clean Water Act Section 404;
40 CFR Parts 230, 231

California Fish & Game Code Section 1603

6. Area affecting stream or other body of Fish and Wildlife Coordination Act (16 USCC
water 661 et seq.); 40 CFR 6.302

California Fish and Game Code

CWA Section 404
40 CFR 230
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Table D-7

Probable ARARs
East Side: 10 Additional Cancer Risk Target Volume/

Air Stripping followed by LGAC with VGAC Offgas Treatment/Injection
West Side: 10- Additional Cancer Risk Target Volume/

Existing Water Treatment Plant/Injection

Page 2 of 3

ARAR Citation

Location-Specific ARARs (continued)

7. Sole-source aquifer SDWA 42 USC Section 300n;
40 CFR Section 146.4

8. Hazardous waste site 20 CFR 1910.120

9. Security 22 CCR 66264.14

Action-Specific ARARs

1. Waste identification 22 CCR 66261

2. Container storage 40 CFR 264.171 (R18-18-264.170, et. seq.)
40 CFR 264.172 - .178, inclusive

3. Storage 22 CCR 66262.34

4. Tank systems 40 CFR 262 (Subpart J)
Title 23 CCR Div. 3, Chapter 16
40 CFR 264.192-197, inclusive
40 CFR 270.16

6. Miscellaneous treatment 40 CFR 264 (Subpart X)
* 40 CFR 268 (Subpart D)

22 CCR 66264.601r 22 CCR Article 17, Chapter 15

7. Air emissions from groundwater treatment 40 CFR 61
40 CFR 264, Subpart AA, and 22 CCR, Article
27, Chapter 15
40 CFR 264, Subpart BB, and 22 CCR Article
28, Chapter 15
SMAQMD Rule 202
SMAQMD Rules 401, 402, and 403

8. Direct discharge of treatment system 40 CFR 122, 125, and 136
effluent 50 FR 30784 (July 29, 1985)

Inland Surface Waters Plan and the Central
Valley Basin Plan

9. Incineraticn 40 CFR, Part 60, Subpart E
22 CCR 66264.343
22 CCR 66264.345

10. Land disposal restrictions 22 CCR Section 66268
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Table D-7
Probable ARA~s

East Side: 10' Additional Cancer Risk Target Volumel
Air Stripping followed by LGAC with VGAC Offgas Treatment/Injection

West Side: 104 Additional Cancer Risk Target Volume/
Existing Water Treatment Plant/Injection

Page 3 of 3

ARAR Citation

Action-Specifc ARARs (continued)

11. Injection 40 CFR 144.12-144.21, inclusive
40 CFR 146.4, 146.13
California Water Code, Division 7 Section 1300
et seq.
Basin Plan for the Central Valley Region
SWRCB Resolution 68-16

Chemical-Specific ARARs

1. Groundwater remedial goals 40 CFR 300.430(e)(2)(i)(A)(2)
California Domestic Water Quality and

Monitoring Regulations CCR 22, Chapter 15

2. Groundwater discharge requirements Clean Water Act, USC Section 1251 et seq.
Inland Surface Waters Plan
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TECHNICAL MEMORANDUM E CW HILL

PREPARED FOR: McClellan Air Force Base

DATE: June 9, 1994

SUBJECT: Proposed Groundwater Monitoring Program
Groundwater OU RI/FS Report
Delivery Order No 5066

PROJECT: SAC28722.66.DA

Introduction

The objective of this technical memorandum is to determine the approximate number
of additional monitoring wells that would be required to adequately monitor each of
the proposed extraction networks. This information was used to develop budget level
cost estimates for each of the extraction networks and to provide a basis for the costs
presented.

The Groundwater OU remedy will be implemented using a phased approach, with
each phase being preceded by a work plan and detailed sampling and analysis plan.
Each phase will terminate with a report presenting the data collected during that
phase and the results of the analyses performed on the data to revise the conceptual
model of the site. The sampling and analysis plan developed for each phase will
contain a detailed description of where each monitoring well is placed, its designation,
and the rationale for its location. That detailed information is beyond the scope of
this document and is not necessary to meet the objectives presented above.

Description of Current Monitoring Program

The current interpretation of the remedial action target volumes is a function of the
groundwater monitoring network and the frequency of sampling of the individual
wells. At McClellan AFB, the sampling of monitoring wells is variable, with some
wells sampled quarterly while others have not been sampled for several years. The
Groundwater Sampling and Analysis Program (GSAP) sampling schedule is
periodically revised based on observed groundwater flow directions, plume
boundaries, histories of analyses from each well, and redundancy of data. This
sampling frequency has a significant influence on the understanding of the distribution
of contamination because groundwater contaminant concentrations in critical areas

* may not be available to aid in the interpretation. To demonstrate the variability in
the sampling program, figures have been developed to show the date of latest
sampling by color code. The date of the most recent sampling of groundwater
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monitoring wells at the Base screened in Monitoring Zones A, B, C, and D/E are
indicated on Figures E-1 through E-4, respectively.

It is apparent from Figure E-1 that almost half of Monitoring Zone A wells have not
been sampled since January 1992, and as many as 20 percent of the wells have not
been sampled since January 1986. This is partly because of the fact that numerous
A-zone wells have gone dry over the last several years. Figures E-2 and E-3 suggest
that far fewer Monitoring Zones B and C wells have been dropped from the
monitoring program. Most of the wells in these units have been sampled since
January 1992, and of those that have not, most have been sampled since April 1989.
The wells in Monitoring Zones B and C that have been dropped from the monitoring
program are located in the hot spot areas and have consistently shown high levels of
contamination. Because of the small number of wells in Monitoring Zones D and E,
most have been retained in the monitoring program.

Methodology for Selection of Well Locations

The groundwater monitoring networks developed for the recommended remedial
alternatives are designed to achieve two major objectives:

1. To better define the spatial distribution of contamination at the Base to allow
refinement of the remedial action target volumes.

2. To provide an adequate number of monitoring points so that the effectiveness
of the extraction network at containing contaminated groundwater can be
assessed.

New recommended well locations are classified by their primary function. The two
primary functions of the proposed wells are water quality monitoring and monitoring
of the extent of hydraulic containment of the remedial action target volumes. It
should be noted that even the hydraulic containment wells will be constructed with a
minimum 4-inch-diameter and will be sampled at some frequency to improve the
definition of water quality across the site. On the basis of the interpretation of the
groundwater quality data, some of the wells originally proposed for hydraulic
monitoring may become critical to the understanding of the distribution of
contamination. These wells will then be added to the routine groundwater quality
monitoring network. Other wells originally proposed for water quality monitoring
may fail to provide critical monitoring data, and these will be dropped from the water
quality monitoring network.

)
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Groundwater Quality Wells

This set of monitoring wells is designed to improve the understanding of the spatial
distribution of contamination at the Base. The current understanding of the extent of
the remedial action target volumes is heavily influenced by the location of the existing
monitoring wells. The current distribution of monitoring wells in each monitoring
zone was evaluated, along with the monitoring data used to develop the target
volumes, in an attempt to identify strategic well locations to reduce the uncertainty in
target volume extent. In many areas, the currently identified target volumes are
defined by widely spaced monitoring wells, and additional groundwater monitoring
points are required to reduce the uncertainty in the location of the target volume
boundaries.

Hydraulic Containment Monitoring Wells

This set of monitoring wells was developed to provide monitoring of the hydraulic
containment of contaminated groundwater created by the extraction network. To
adequately monitor the degree of containment of the target volume, a sufficient
number of wells must be located around the perimeter of the target volume to
demonstrate that a hydraulic gradient exists driving flow inward toward the extraction
wells. This type of network will confirm horizontal capture of the contaminated
groundwater. The other component of the hydraulic monitoring system is a network
of wells that will demonstrate that vertical containment is achieved. In areas where
contamination exists in a shallow monitoring zone overlying an uncontaminated
deeper zone, monitoring wells should be installed to confirm that an upward gradient
has been created by the extraction system to prevent the downward movement of
contaminants.

Although it would be desirable to monitor the hydraulic gradients present along the
entire perimeter of each target volume, the number of wells required to achieve this
level of monitoring would be impractical. As an alternative, the hydraulic monitoring
wells were situated in areas where a failure of containment is most likely. These are
mainly on the southern edge of the target volumes where regional groundwater flow
patterns are working against the containment system. Conversely, only a few hydrau-
lic containment wells are required on the north boundary of the target volumes since
the natural southerly groundwater flow direction will carry contamination to the
extraction wells.

The hydraulic containment monitoring system presented below is based on the cur-
rent interpretation of the target volume extent. Obviously, as additional groundwater
quality information is collected and analyzed, target volume definitions may change.
It should be understood that if the boundary of a given target volume changes signifi-
cantly in the future, the associated hydraulic monitoring system will be adjusted as
well.
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Proposed Groundwater Monitoring Networks

This section presents the groundwater monitoring networks developed according to
the strategy described above. The network developed for the MCL target volume will
be presented first followed by those developed for the risk and background target
volumes. Finally, additional Monitoring Zone D wells are proposed to gather addi-
tional information to improve our understanding of the spatial extent of
contamination in that zone. This well layout is independent of any assumption of
target volume extent.

MCL Monitoring Network

The groundwater monitoring network developed for the MCL target volume is pre-
sented in Figures E-5 through E-7 (located in a pocket at the end of this appendix)
for Monitoring Zones A, B, and C, respectively. These figures show the approximate
locations of the proposed new groundwater quality monitoring wells and the new
hydraulic containment monitoring wells. Also shown on these figures is the extent of
the MCL target volume in each monitoring zone and the location of the existing
monitoring wells. Table E-1 summarizes the number of each type of monitoring wells
required for each monitoring zone.

Risk Monitoring Network

The groundwater monitoring network developed for the risk target volume is pre-
sented in Figures E-8 through E-10 (located in a pocket at the end of this appendix).
These figures present approximate well locations for Monitoring Zones A, B, and C,
respectively, along with the Risk target volume extent in each monitoring zone. The
total number of groundwater quality monitoring wells and hydraulic containment wells
required to monitor this target volume are summarized in Table E-1.

Background Monitoring Network

The groundwater monitoring networks developed for the background target volume
are presented in Figures E-11 through E-13 (located in a pocket at the end of this
appendix). These figures present approximate well locations for Monitoring Zones A,
B, and C, respectively. The total number of groundwater quality monitoring wells and
hydraulic containment wells required to monitor this target volume are summarized in
Table E-1.
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Table E-I
Groundwater Monitoring Network Well Summary

Hydraulic Containment Water Quality
Monitoring Zone Monitoring Wells Monitoring Wells

MCL Target Volume

A 21 28

B 9 10

C 0 9

Totals 30 47

Risk Target Volume

A 28 38

B 9 15

C 0 17

Totals 37 70

Background Target Volume

A 36 39

B 10 18

C 4 14

Totals 50 71

Monitoring Zonc D Wells

The proposed new Monitoring Zone D welI, are presented in Figure E-14. Because
of the limited amount of water quality information available for this unit, these wells
are located to improve our understanding of the spatial extent of contamination in
this zone. Additional monitoring wells will likely be required to fully define the extent
of contamination in Monitoring Zone D, but their locations cannot be determined
until sampling results are obtained from the new wells proposed.
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TECHNICAL MEMORANDUM F (W HILL

PREPARED FOR: McClellan Air Force Base

DATE: March 23, 1994

SUBJECT: Data Management
Groundwater OU RI/FS
Delivery Order No. 5066

PROJECT: SAC28722.66.FS

Data Management Overview

Data management can be defined as the functions of creating and accessing stored
data, enforcing data storage conventions, and regulating data input and output. The
stored data will include physical, chemical, or biological parameters measured in
groundwater, surface water, soil, sediment, or other types of media at the McClellan
AFB.

Data management for McClellan AFB will involve the use of a computerized environ-
mental data management system. The system will provide a centralized, secure loca-
tion for environmental data of known quality that can be shared and used for multiple
purposes. The data management system will assist in the information flow for the
project by providing a means of cataloging, organizing, archiving, and accessing infor-
mation. The data management system alone will not analyze or graphically display
the data; its function is to provide an "electronic filing cabinet" for the project's
environmental data. These data may then be used with other software for data
analysis, plotting, and presentation.

The data management process will include three main elements:

"* Database-An organized and structured storehouse of data used for
multiple purposes.

"* Data Management Procedures-The steps involved in the data manage-
ment process.

"* Personnel-People who develop, implement, and administer the
database and procedures.

RDD10012EZB.WPS (GW RI/PS) F-1 3(23M



McClellan AFB Database

This section describes the database that will be used to store historical and new data
collected as part of the McClellan AFB groundwater remedy. Data for the ground-
water remedy will initially be stored in CH2M HILL's environmental data manage-
ment system written in Paradox*. Data will then be download directly into the exist-
ing Technical Information System, supplemented by Supervisory Control and Data
Analysis (SCADA) software.

The McClellan database will consist of several tables, along with associated forms,
reports, and validation files. Each of the database tables can be categorized into one
of three data types:

"* Primary Data, which includes spatial data, describing locations, temporal
data describing events, and measurement data describing quantitative
measurements that can be referenced to locations and events.

"* Lookup data (also called referential data), which provide additional
pieces of information that are cross-referenced to primary data.

Dictionary data, which are a special set of referential data describing
the database.

Data Management System Implementation

Implementation of the data management system requires established data manage-
ment procedures and the personnel required to execute these procedures.

Successful data management is based on understanding the project information flow.
The data collected in the field and the data generated from analytical work completed
at the laboratory must go through an established route to those involved in project
evaluation and decision-making. Figure F-1 illustrates the project information flow
for McClellan AFB groundwater remedy data to be entered into the computerized
database.

Data Management Procedures

Data management procedures are a crucial part of the data management system.
Established procedures are necessary to ensure consistency among data sets, internal
database integrity, and a verified, usable data set. The tasks and procedures that will
be performed for all McClellan AFB data include:

* Data mapping
* Electronic data interchange
* Data entry and verification
* Data presentation and analysis

RDD1001.E2B.WP5 (GW RI/FS) F-2 3a23j4
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* Data administration

Data Mapping

Data mapping is a term that describes the process by which the collected
environmental data are selected, marked, and correctly named for entry into the data-
base. Data mapping often involves annotating laboratory data reports to show which
pieces of information contained on the report go in the database and which pieces do
not. In a sense, the annotated laboratory report provides a map for the data manage-
ment team.

Field reports especially need to be annotated to show which pieces of information
(data elements) are destined for the database. Often, comments in a field notebook
need to be condensed to fit in a database field with a certain length; certain
comments might be irrelevant while others could be extremely important. The
project team (not data management personnel) will make these decisions and will
provide an annotated copy of the field notebook (a map).

Similarly, for electronic data, a map will be developed that illustrates the way in which
the data find their way into the database. This will involve printing the first page of
the electronic data file and annotating it.

Data mapping is especially crucial when data are coming in from separate sources
(e.g., multiple consultants or multiple laboratories). To effectively compare and
analyze data, data must be represented in an internally consistent manner, whether
taken from field notebooks, laboratory reports, or electronic data files.

An important part of the mapping process involves proper naming of the data ele-
ments. The following subsections describe special naming considerations needed for
mapping data in the McClellan AFB database.

Station

Station ID. Station IDs will be standardized. Subtle differences such as dis-
tinguishing between MW1 and MWO1 will affect the user's ability to group and com-
pare data. These types of issues will be addressed in the SAP before station IDs are
entered into a database.

The manner in which station IDs are assigned will affect how the data are presented
in reports. It is common to sort by station ID; therefore, special attention will be
given to these codes. In general, station and sample IDs will be assigned in view of
the way they will sort alphanumerically. A common sorting problem occurs when se-
quential well numbers are assigned without consistent use of digits. For example, the
well numbers below will alphanumerically sort as follows:

RDDIOO12E2B.WP5 (OW RIFS) F-4 3/23/94



Well Sort Order

MW1 MWI

MW2 MW10

MW3 MWI01

MW10 MW1l

MW11 MW2

MW21 MW21

MW35 MW3

MW101 MW35

Therefore, if well numbers extend into the hundreds, well numbers that all have three
digits (e.g., MW001, MW002, MWO10) will be assigned. The same convention holds
for sample IDs or any other alphanumeric field for which sorting will be desired.
Minimizing the number of digits for stations will also reduce the likelihood of
incorrect data entry and use.

Coordinates. To facilitate plotting of coordinates and elevations, station location co-
ordinates will be of the same units of measure and sitewide reference frame for all
stations monitored.

Sample

Sample ID. Sample IDs will be standardized as sequential numbers. The same
sorting considerations exist as for the station ID. It is unnecessary and redundant to
build codes into the sample ID when that information can be stored in another field
in the sample table. Simplifying sample IDs is beneficial for several reasons,
including:

"* Redundancy is minimized.
"* Sample IDs are blind to analytical laboratories.
"• Transcription errors are reduced.

Subsample Codes. Subsample codes identify duplicates, replicates, splits, and field
blanks. A coding scheme will be used to identify the type of subsample (e.g., field
duplicate, split sample), plus a unique sequential number (if required). Codes for the
type of subsample will include the following:

RDDI0012E2B.WP5 (GW RMIFS) F-5 3/23/94
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Field Duplicate FD

Replicate RE

Split SP

Rinsate Blank RB

Bottle Blank BB

Trip Blank TB

Equipment Blank EB

For related samples, a unique sequential number will distinguish samples having the
same subsample code (e.g., FDO1). These codes will never be part of the sample ID
or be discloseu. to the laboratory performing analyses of the sample.

Sample Matrix Codes. Sample matrix codes indicate the type of material being sam-
pled (e.g., soil, water) and will be identified prior to sampling and used in a consistent
manner. The codes will be defined in a matrix reference code table (lookup) and as
part of the system documentation.

Field Measurements and Analytical Values

Parameter Codes. Field parameter names will be matched to parameter codes in the
appropriate reference code table (lookup). Likewise, the chemical names or codes
used by the analytical laboratory will be matched to the parameter lookup.

Qualifiers. Field and laboratory qualifiers will be defined either in a miscellaneous
lookup or in the project documentation. Consideration will be given to standardizing
qualifiers even if they differ among laboratories (e.g., some laboratories use B for
estimated values while others use J; some laboratories report undetected constituents
with < while others use U). If decisions are made to change reported qualifiers, the
decision will be documented and hard copies of the original data changed.

Units of Measure. Units of measure must be reported for each field and analytical
parameter. If concentrations are reported in different units for the same parameter,
a decision will need to be made whether or not to standardize to one set of units or
to retain the original units and remain consistent with the source of the data.
Conversion to consistent units is crucial when calculating summary statistics on a data
set.

Batch

Batch ID. The batch ID stored in the database is usually the laboratory sample ID
associated with any given sample. If the laboratory sample ID is the same for
different groups of chemicals, a letter code can be added to the existing laboratory
sample ID that corresponds to the chemical group. For example, for a typical labora-

RDD10012E2B.WP5 (OW RI/FS) F-6 3/23/%



tory sample ID of 21234-001, the batch ID for the volatiles analysis associated with
this laboratory ID could be 21234-001V; the batch ID for the semivolatiles analysis
could be 21234-001S.

If laboratory IDs are not available, a convention will be used to distinguish different
groups of analyses (e.g., the sample ID plus a letter code defining the chemical
group).

Electronic Data Interchange

To facilitate data interchange between McClellan AFB, regulatory agencies, and
CH2M HILL, and other subcontractors, detailed specifications will be developed for
both receipt and delivery of electronic data.

Data Importing of Treatment System Data

Electronic data format specifications will be developed as part of the overall labora-
tory analysis or subcontractor contract. Laboratories providing electronic data must
be able to deliver data on IBM PC-compatible 5-1/4-inch or 3-1/2-inch disks in
comma-delimited, string-quoted ASCII format. The exact format will be negotiated
as part of the contract. It will also be specified that electronic data must match labo-
ratory reporting forms.

For producing electronic data, there are several degrees of automation depending on
the instrumentation and analytical methods. Data may be manually entered by
laboratory personnel to accommodate the client's electronic data requirements. This
results in errors, extra quality control time at the laboratory, and longer delivery
times. Serious consideration will be given to evaluating the time it would take data
management personnel to manually enter and check the data versus having laboratory
personnel perform the same task.

Data Importing of Water Level Data

Electronic data format specifications will be developed as part of the overall innova-
tive technology strategy. A network of transducers capable of transmitting pressure
readings continuously is possible. For the remedial action, it is recommended that
water levels from transducers be electronically downloaded daily with weekly time
trends submitted to the EMR and reported monthly to the agencies.

Data Exporting

Electronic data specifications will required for end-use software tools used to present
and analyze the data. An identification scheme for disks and file information will be
included with each transmittal of electronic data, and a hard copy of the raw data will
be included. The exact format for data exporting will be determined on a case-by-
case basis as required.
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Data Entry and Verification

Data entry and verification is the process by which data are correctly entered into the
database. It is usually desirable to download data electronically into a database; this
minimizes transcription errors and reduces data entry and verification time dramatic-
ally. Most laboratories can provide electronic deliverables generated from their
instruments in some format. As discussed in the previous section, specifications for
electronic data transmittal will be developed when preparing the overall laboratory
analysis contract prior to field sampling efforts. Some data, such as descriptive station
and sample information, will probably need to be entered manually. Both electronic
and manual data entry involve three steps:

* Data preparation
* Data import and entry
* Data verification

Electronic Data

Preparation. Incoming data will be checked for completeness by comparing the data
received with Chain-of-Custody forms. Electronic data disks will be logged in, and,
when it has been verified that files received match the transmittal paperwork, the
disks will be copied and archived for the project files. If any errors or discrepancies
are noticed, corrections to the diskettes will be initiated by the data management
personnel, but must be made only after authorization by the responsible parties.
Documentation of the discrepancies will be made and distributed to the project
personnel.

Entry. Data will be downloaded into temporary database tables, at which point the
tables can be restructured to fit the database structures if required. If not already in
final format, the tables will be filtered and mapped with the appropriate station,
sample ID, batch ID, parameter, and qualifier codes as designated in the import
specification (discussed under Data Importing) structures will be documented.

Verification. The data file will be printed, and the following will be verified against
hard copies of the data:

"* The number and identity of all samples.

"* To identify any initial problems, 100 percent of all analytical values and
qualifiers on the first files received from laboratory, 10 percent there-
after.

If there are any discrepancies between the electronic submittal and the hard copies,
the entire electronic submittal will be manually checked against the hard copy data.
The laboratory will be notified about the errors, and corrective action will be taken.
When the temporary tables have been verified as complete and accurate, they may be
loaded into final database tables.
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Manual (Hard Copy) Data

Preparation. Incoming data will be checked for completeness by comparing the data
received with the Chain-of-Custody forms. Filing and coding will be performed as
follows:

Manual Filing:

Field Data -Make one copy of the field data and the file
original. Provide a copy to a designated project team member
for a technical quality check.

Analytical Data-Make one complete copy of the results for an
in-house quality assurance (QA) check at the appropriate level
for the project. A second copy of the data will be made (without
QA information) to be used for data entry. Hard copies of data
submitted for entry into a database must be complete and final
to minimize the possibility of error. File the original in accor-
dance with standard project filing protocol.

Manual Coding:

- Pertinent information not printed on the hard copy forms (e.g.,
station, if not already identified, and batch ID, if not clear) will
be added.

- Analytical batch information to be entered will be clearly iden-
tified (e.g., case number, laboratory number, sample number,
dilution, units).

Values and qualifiers other than nondetects may be highlighted
to help facilitate data entry.

Entry. Data will be entered using relational data structure and input constraints
available through Paradox* to aid in the data entry process. The data will be entered
into temporary tables, which will be loaded into final tables when verification is
complete.

The McClellan AFB database will be built from the top down. This means that the
data collected first will be entered first. For example, once sampling stations (loca-
tions) have been identified, they will be entered into the database station table.
Then, following a field sampling event, the information from the field notes (e.g., field
measurements) and chain-of-custody forms should be entered into the database
sample table. When analytical data are received from the laboratory, data are
entered or downloaded to the analytical batch and values tables. By entering data
from the top down, reports can be generated that verify, for example, that all of the
samples delivered to the laboratory were analyzed for the right group of parameters.
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Also, as soon as analytical results are in, reports can be generated that include
descriptive sample information or are grouped by site or other location classifications.

Verification. The following minimum procedures will be followed to verify manually

entered data:

* Produce a list of all data entered. This list will serve as the check print.

Compare each record entered into the database with the original coded
sheets; highlight correct values, and mark and revise incorrect values in
red. Each page of the data list will be signed and dated by the person
completing the comparison.

* Edit database.

Produce list of all data corrected; repeat comparison (only to corrected
values); repeat procedure until all corrections are made.

File coded data and checkprints; label documents.

Convert temporary tables to final tables.

Produce initial project verification reports; these reports will be pro-
vided to the project team upon completion of each data entry episode.
They include the following:

A list of station IDs

A list of sample IDs

A list of parameters, units, and minimum and maximum values
for both detects and nondetects, for each matrix type

These initial reports will be used to further verify the integrity of the
data set.

Data Presentation and Analysis

The data from the database will be presented in a clear and logical format to aid data
analysis and decisionmaking, which includes the following reports:

, Compliance reports for the existing GWTP include a monthly report to
the agencies on the influent and effluent water quality and the water
levels with the wellfield. The report includes interpretation of the
capture zone of the wellfield.
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"* Time series analysis of the last six monitoring events or 6 months,
whichever is greater.

"* Control chart style analysis of the chemical data (selected VOCs and
metals), physical property data (pH, temperature), and well-specific risk
data.

"* Operational measurements, including pumping rate by well, total
influent, and maintenance activities.

"* Summaries and time series analysis of the measurements related to risk
reduction.

"* Summaries and time series analysis of the process improvement
measurements.

"* Appendix-style reports (tabular listings sorted by station and sample ID;
these reports may be formatted with samples as row headers and para-
meters as column headers, or vice versa).

"* Summary statistics (frequency of detection, mean, minimum, maximum
values, standard deviation, and variance) sorted by station, parameter,
or matrix

Data will also be exported directly to word processing, spreadsheet, or graphing
programs to facilitate data presentation.

Data Administration

Effective administration of the data management system will reduce the likelihood of
errors and ensure the integrity of the database. In this subsection, data administra-
tion is discussed under the topics of data redundancy control, operation and main-
tenance of the database, documentation of the data management process, and closing
out the data management task in both interim and final stages of completion.

Data Redundancy Control

A primary purpose of managing data in the database environment is to ensure that
each data record is unique and that the information contained within each field is
consistent with conventions defined in other areas of the database. To ensure unique-
ness, a key field or fields will be identified for each data record. Key fields define the
record as unique. To maintain consistency with naming conventions used in a data-
base, Paradox* allows the establishment of parent-child relationships between data-

*s base files. These relationships have been facilitated by configuring database tables to
"look up" to the proper parent table. Strategies for enforcing parent-child relation-
ships are different for electronic versus manual data entry.
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Electronic data entry into the database will require that all parent-child relationships
be verified following the data input process. Queries will be performed on the parent
and child tables to isolate the key fields common to both tables. A copy of each
resulting file will be made so that the parent key file can be electronically compared
to the child key file.

For manual data entry, Paradox' has a feature that allows only valid entries into a
database, including fields that can look up to other fields in a parent table and fields
that can be set up to default to a specific value or only accept certain alphanumeric
characters. Therefore, if data entry is done manually, the followup integrity checks
will not be necessary.

Operation and Maintenance

Tasks to be completed as part of the operation and maintenance activity include
ongoing data entry and verification, query and report generation, and system
consistency checks; these tasks are discussed above. Other tasks include internal
audits by the project staff, maintenance of security, preparation of database backups,
and documentation.

Audits. The McClellan AFB data management system, including the database and
the procedures used, will be audited to ensure performance in accordance with both
the specifications outlined in this DMP. The audit will include ad hoc data retrieval,
inspection of manual files, and interviews with the data management team staff about
their specific procedures.

Security. Database security will be enforced by requiring a valid user name and
secret password to gain access.

Backups. During data entry or modification, the database will be backed up every 8
hours to ensure that a system failure would not stop operations for an unacceptable
period of time. One copy of the database backup will be secured at a remote
location. The backup media (disk, tape) will also be readable by another readily
accessible machine in case of primary machine failure.

Documentation

As part of the data management process, the following documents will be compiled
and organized as part of the documentation:

* A final copy of the DMP.

* Project memorandums and telephone notes that pertain to the data
management task.

* Notes pertaining to data mapping. )
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"* Original and data-entry hard copies of all data that are entered into the
database; this includes laboratory reports, field notes, and disks with
electronic data files.

"* Interim and final database output; this is necessary to document data-
base changes made as a result of data entry mistakes or corrections by
the laboratory.

Project Closeout

On completion of a data management task, all documentation will be updated and
completed. Disks and hard copies of the following data will be produced and distri-
buted to the appropriate parties:

* Data management plan and associated addendums.

0 Hard copies of all data, including lookups.

0 Disk files in original database format and comma-delimited, string-
quoted ASCII format.

An extra copy of data files will be stored offsite.

Personnel Roles and Responsibilities

Successful implementation of a data management system requires a clear definition of
responsibilities. It is necessary for the project staff to become familiar with the struc-
ture and activities associated with data management; however, it is not necessary that
each role be assigned to a different person. The following roles will be assigned.

0 Database Administrator. Has an overall view of the database structures
and uses. Responsibilities include database integrity, redundancy con-
trol, data sharing and version control, performance, security, and
backup. Assists in preparing the DMP and schedules staff to implement
a data management system for a project.

Project Data Coordinator. Has an overall view of the sampling and
analysis plan. Responsibilities include data logging and tracking, data
preparation, coordination of data entry and verification, data archiving,
data requests, and report formats.

Database Technician. Has a comprehensive knowledge of the database
structure, its software, and associated analysis tools. Responsibilities
include data entry and verification, queries, and report generation. It is
not necessary that each role be assigned to a different person.
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Glossary

Child. The subordinate entity in a relationship between two entities in a hierarchical or
relational database.

Database. A collection of data shared and used for multiple purposes. It is created by
implementing a data model by use of computer-based data management software.

Database Administrator. A person with an overview and understanding of the makeup
of environmental database(s) used in an office. The database administrator commonly
helps prepare a proposal for a project, prepares data management plans, and schedules
staff to implement the data management system for a given project.

Database Coordinator. Data management team member with an overall view of the
data and data relationships for any given project. Responsibilities include data prepar-
ation, correspondence with analytical labs, data requests, and report format design.

Database Technician. Data management team member with comprehensive knowledge
of the database structure, software, and associated analytical tools. Responsibilities
include data entry and verification, queries, report generation, and system backups.

Data Dictionary. An entity describing the database and the data. It contains informa-
tion on all data types, names, structures, and usage.

Data Element. The smallest unit of data that has meaning in describing information.

Data Management. The functions that provide for creation of and access to stored
data, enforce data storage conventions, and regulate data input and output. The pur-
pose of these functions is to provide a centralized, secure location for data of known
quality that can be shared and used for multiple purposes.

Data Management System. A data management system is comprised of three compo-
nents: (1) software that provides the mechanism for loading, storing, updating, and
accessing data in a database, (2) data management procedures that include, among
other things, assurance that accurate and consistent compilation and organization of
data has occurred before it is entered into a database, and verification that entry of
data into a database has taken place in an accurate manner, and (3) personnel trained
in dealing with the complexities of environmental data.

Data Mapping. An imposed relationship that defines links between data elements in
the database and actual data of interest. The data administrator usually maps project
data into specific data elements at the beginning of a project.

Data Model. A conceptual framework that defines how data should be organized and
viewed. It is a logical map of data that represents the inherent properties of the data
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independently of software or hardware. It defines the data elements to be managed
and the relationships and structures of the data elements.

Data Redundancy. The repetition of the same data element or elements across differ-
ent records or files. This may be needed in order to tie related records together or
because compatible applications need the same data. Redundancy tends to be reduced
with a systematic approach to data management.

Data Structures. The entities and data elements used and the relationships between

them.

Entity. An entity is a conceptual organization of data elements in the data model.

Field. A data element structured in a database.

Index. A table used to determine the location of a record.

Information Flow. The movement of information from the project environment, analy-
tical labs, and QC validators to the data management system, data analysis and presen-
tation, or other external users.

Key. A data element or combination of data elements used to uniquely identify a
record.

Link. An association or relationship between entities or records.

Lookup. An entity that contains the set of all possible values for a specific data ele-
ment.

Parent. The superior, or higher level, entity in a relationship between two entities in a
hierarchical or relational database.

Record. A group of related data elements treated as a unit by an application program.
May be thought of as one row of a database table.

Reference Codes Table. See Lookup.

Relational Database. A database that is made up of two-dimensional arrays of data
elements and uses a database management system. It has the capability to recombine
the data items to form different two-dimensional arrays, thus giving great flexibility in
the use of data.
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TECHNICAL MEMORANDUM G (Q4HILL

PREPARED FOR: McClellan Air Force Base

DATE: March 23, 1994

SUBJECT: Interactions of the Vadose Zone
and Groundwater Remedial Action Alternatives
Groundwater OU RI/FS Report
Delivery Order No. 5066

PROJECT: SAC28722.66.FS

Introduction and Approach

The cause of groundwater contamination at McClellan Air Force Base (McClellan
AFB) can be traced to sites where hazardous materials and substances are known to
have been routinely used, stored, treated, and/or disposed of since McClellan AFB
began operation in the late 1930s. As contaminants migrated from source areas to
the water table, portions remained trapped in the soil, rendering much of the vadose
zone at McClellan AFB contaminated. Since 1912, the water table at McClellan AFB
has continually declined from 45 feet below ground surface (bgs) to over 100 feet bgs.
Any contamination in the saturated zone that was sorbed onto soil particles remained
in the soil as the water table declined. This contaminated extension of the vadose
zone formed by the fluctuating water table is called the smear zone, and is a source
for long-term groundwater contamination.

A thorough plan aimed at cleaning up groundwater contamination at McClellan AFB
must also consider appropriate remedial actions for cleaning up the vadose zone.
The purpose of this technical memorandum is to identify interactions between vadose
zone and groundwater remedial alternatives. To determine such interactions the
following vadose zone and groundwater remediation issues are addressed: (1) what
are applicable vadose zone remediation alternatives, (2) at what locations will vadose
zone remediation be employed, (3) what are applicable groundwater remediation
alternatives, (4) at what locations will groundwater remediation be employed,
(5) what are the physical interactions between the vadose zone and groundwater
remedial alternatives, and (6) what are the logistical interactions between the vadose
zone and groundwater remedial alternatives? Each of these issues is addressed in the
discussion that follows.

Applicable Vadose Zone Remedlation Alternatives

In order to determine appropriate remedial alternatives for vadose zone contamina-
tion, McClellan AFB reviewed the records of decision (RODs) from eleven California
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Superfund sites. Each of the ROD sites reviewed has features comparable to those
at McClellan AFB; soil characteristics, depth of soil contamination, and soil contami-
nants all compare to McClellan AFB site conditions. Each ROD followed the reme-
dial evaluation procedure outlined in the National Contingency Plan (NCP), and at
each of the sites soil vapor extraction (SVE) was chosen as the presumptive remedy
for volatile organic compound (VOC) contamination in the vadose zone. The term
presumptive remedy refers to a remedial technology that has been consistently
selected as the preferred remedial alternative through the remedy selection process
(McClellan AFB, Basewide EE/CA for SVE, 1993).

VOCs are the most prevalent types of contaminants found in the vadose zone at
McClellan AFB; therefore, SVE was chosen as the presumptive vadose zone remedial
action. In all of the RODs reviewed, and based on conditions at McClellan AFB,
four other stand-alone remedial alternatives were considered possible candidates, but
were rejected at all sites. The four alternatives included: (1) institutional controls,
(2) capping, (3) excavation, and (4) soil flushing (McClellan AFB, Basewide EE/CA
for SVE, 1993). Because soil gas plumes have migrated offbase and contribute
directly to groundwater contamination, no-action as an alternative is not considered a
viable remedial option. Table G-1 summarizes the rejected alternatives, and gives the
reasons why the eleven ROD sites and McClellan AFB rejected them (McClellan
AFB Basewide EE/CA for SVE, 1993).

Table G-I
Basis for Rejection of Alternatives

Basis for Rejection at II Applicability to
Alternative California Superfund Sites McClellan AFB

Institutional Controls * Lack of permanence, long-term Same objection applies

effectiveness

Capping * No reduction in soil contamination Same objection applies

Excavation * Short-term adverse health effects Same objection applies

* Difficult to implement (access, Same objection applies
impact on other operations)

* Residual contamination in unexca- Same objection applies
vated soils

a Air emissions Same objection applies

* High cost Same objection applies

Soil Flushing * Limited effectiveness Same objection applies

* Incompatability with slurry walls Not applicable

. High cost Same objection applies
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SVE has proven to be very effective in removing large amounts of VOCs from the
soil, and there is no known incompatibility of this technology with other remedial
technologies. Results of an SVE pilot study done in Operable Unit (OU) D indicate
that SVE can be effectively implemented at McClellan AFB. Site conditions, types of
contaminants, and depth of contamination make SVE ideal for the removal of VOCs
from the vadose zone at McClellan AFB.

Locations Requiring Vadose Zone Remediation

Various sites around McClellan AFB have been singled out as candidates for SVE
implementation. Two sites in OU B, two in OU C, and one in OU D have all been
specified as locations in need of vadose zone remediation. Generally speaking, how-
ever, sites with confirmed soil and groundwater contamination are located in all of the
OUs basewide. In order to meet the goals of groundwater remediation, SVE may
have to be implemented at all of these sites.

In OU B, IC 1 and IC 7 are singled out for SVE because various industrial activities
causing soil contamination are known to have taken place there. Further concern
stems from a section of the Industrial Wastewater Line (IWL) running through OU B
where leakage is suspected (Basewide SVE EE/CA Site-Specific Document IC 1 and
IC 7). Sites 68 and 42 in OU C are sources of VOC contamination. SVE is expected
to be used to not only remediate high-concentration VOCs, but also semi-VOCs in
the vadose zone (McClellan Air Force Base Management Action Plan, 1993). High
levels of VOCs have been located in OU D west of Site 3 (SVE EE/CA Site Specific
Document-OU D, 1993). Migration of the soil gas plume offbase is the reason for
considering SVE remediation there. SVE at Site S, which has been an SVE pilot
study in OU D, will continue for further study and as a removal action (McClellan
AFB Management Action Plan, 1993). Figure G-1 (located in a pocket at the end of
this appendix) shows the locations of the sites selected for SVE remediation.

Other VOC hot spots have been confirmed to exist in the vadose zone at locations in
all of the OUs at McClellan AFB. Confirmed sites (CS) and potential release loca-
tions (PRLs) shown in Figure G-1 are known to be sources of VOC contamination.
Without implementing SVE at these locations, VOC hot spots will continue to threa-
ten groundwater quality even after the projected time to treat the groundwater has
expired.

Applicable Groundwater Remediation Alternatives

One of six treatment alternatives will be selected to treat contaminated groundwater
at McClellan AFB. Each alternative is made up of three systems: an extraction sys-
tem, a treatment system, and an end-use system.
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Groundwater Extraction System

One groundwater extraction system will be used for all six possible treatment alterna-
tives. Fundamental components of the extraction system are extraction wells,
monitoring wells, a telemetry system, a collection pipeline, and pump stations.
Number of wells, size of pipe, and pumping rate will be determined by the level of
cleanup required. If groundwater contaminant concentrations must be reduced to
background levels, the extraction system will be more extensive than one designed to
reduce groundwater contamination to maximum contaminant levels (MCLs).
Regardless of size, the extraction system will be comprised of the above-mentioned
components.

Groundwater Treatment System

Treatment systems are made up of several treatment technologies, including air strip-
ping (AS), catalytic oxidation (CatOx), gas-phase granular activated carbon (VGAC),
and liquid-phase granular activated carbon (LGAC). Different combinations of tech-
nologies are used to develop various treatment systems for the six treatment
alternatives.

Groundwater End-Use System

All six treatment alternatives will use one of two end-use systems. After groundwater
is sufficiently treated to predetermined contamination levels, the water will either be
sold to a neighboring water utility, or be reinjected back into an aquifer beneath
McClellan AFB. Of the six treatment alternatives, five plan to sell the treated water
to a water utility nearby. One alternative calls for reinjecting the water back into the
ground as the end use for the treated groundwater.

Locations Requiring Groundwater Remediation

In 1979, concern had arisen that waste disposal practices, surface spills at chemical
storage yards and wastewater treatment plants, and leaks in the industrial waste con-
veyance line had allowed toxic chemicals to contaminate soil and groundwater at
McClellan AFB. A groundwater sampling effort commenced that same year, and by
1980 it was confirmed that trichloroethene (TCE) was present in certain McClellan
AFB wells.

In response to this finding, McClellan AFB developed an investigatory program aimed
at evaluating past operation and waste disposal practices, identitying contamination
sources, and determining the extent of contamination in soil and groundwater (Radian
Corporation, 1990).

Throughout the 1980s and early 1990s, monitoring wells were installed at locations
where contamination was expected to exist. Routine sampling of the monitoring wells
has provided good indication of the lateral and vertical extent of groundwater
contamination around McClellan AFB. Based on contaminant concentrations
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detected in the groundwater, plumes of contamination at hot spot, MCL, risk, and
background concentration levels have been estimated. Figures G-2 through G-5
approximate the lateral extent of shallow (A zone) groundwater contamination for
each concentration level. Depending on the level of treatment specified, these figures
indicate where groundwater remediation would be necessary.

Physical Interactions Between Vadose Zone
and Groundwater Remedial Alternatives

As shown in Figures G-1 through G-5, vadose zone and groundwater remediation will
be implemented at about the same locations around McClellan AFB. Contamination
at McClellan AFB assumes three phases: vaporized into soil gas, sorbed to organic
matter on soil particles, or dissolved into groundwater or porewater. Because
contaminants are free to assume different phases, both remedial alternatives should
be implement at the same time. Two main physical interactions between vadose zone
and groundwater remedial alternatives are fluctuations of the water table and
emissions discharged to the air.

Fluctuations in the Water Table

Pumping groundwater for extended periods of time can eventually lower the water
table. If an SVE system is not prepared to remediate a thicker vadose zone, portions
of the soil will remain contaminated and continue to affect groundwater quality. In
the current situation at McClellan AFB, there is a possibility that the A Zone of the
aquifer in OU A may become dewatered as groundwater remediation proceeds. With
this knowledge, the SVE system in OU A will need to be designed with vapor extrac-
tion wells screened over sufficient depths, and placed at locations where an increase
in the thickness of the vadose zone is anticipated.

The same flexibility must be designed into an SVE system if the water table is antici-
pated to rise, thus submerging vapor extraction wells. In this case, SVE technology
that can perform dual-phase extraction would need to be designed into the SVE
system.

Emissions Discharged to the Air

Decisions on remediation technologies are largely based on cost and emission stan-
dards imposed by Applicable or Relevant and Appropriate Requirements (ARARs).
Standards regulating air emissions will allow a certain air loading to be emitted from
a treatment facility. Because groundwater and SVE treatment systems will be
operated at the same time, total air loading will be composed of air emissions from
both treatment systems. If remediation technologies allow air emissions from
groundwater treatment to make up most of the total air loading allowed by law, when
SVE is brought on line, air emission standards could possibly be exceeded.
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Logistical Interactions Between Vadose Zone
and Groundwater Remedial Alternatives

Because implementation of vadose zone and groundwater remedial alternatives must
be coordinated to occur at the same time, logistical interactions between the two must
be determined in order to avoid inefficiencies and redundancies in construction,
scheduling, and treatment.

Some construction procedures are similar between the vadose zone and groundwater
alternatives. For example, both require wells to be installed. At areas of McClellan
AFB where both forms of remediation will be implemented, construction can be
performed concurrently to avoid redundant fees for mobilization of equipment and
crews. If innovative approaches to monitoring the complete remediation program are
developed, concurrent construction could also promote strategic placement of wells
for groundwater extraction, groundwater monitoring, and SVE.

Where implementation schedules are tight, understanding of the logistical interactions
between the groundwater and vadose zone remediation alternatives will prevent
schedule overlaps. For example, it would be less likely that the groundwater remedia-
tion schedule would be put on hold if logistical implications with the SVE schedule
were already worked out.

Treatment processes will also be more efficient if logistical interactions are identified.
In the example of a fluctuating water table, if the logistics of SVE and groundwater
extraction technologies are synchronized, both systems will be able to adapt to the
varying water table and perform as needed to fully remediate the site.

Conclusions

Subsurface contamination at McClellan AFB is spread throughout the vadose zone
and groundwater. In order to attain groundwater remediation goals, vadose zone
remediation cannot be ignored. Because vadose zone contamination is so deep at
McClellan AFB, and VOCs are the major soil contaminants, soil vapor extraction has
been chosen as the presumptive remedy for vadose zone contamination. Confirmed
soil contamination locations indicate that where groundwater remediation is needed,
vadose zoned remediation is required as well. Because most areas of McClellan AFB
will implement both remediation alternatives concurrently, it becomes increasingly
important to identify the physical and logistical interactions between the vadose zone
and groundwater remedial alternatives for either to achieve its respective remediation
goals.
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Delivery Order No. 5066

PROJECT: SAC28722.66.DA

Introduction

A primary goal for the GW OU RI/FS is to develop a strategy that selects an
extraction network design, treatment technology, and effluent discharge system to
successfully remediate contaminated groundwater at McClellan AFB. The RI/FS
should select the least-cost remedial action alternative that removes contaminant mass
and reduces contaminant concentrations within the target volume of grounawater to a
specified level. The RIlFS must analyze the impacts of several important
uncertainties and risks, including variability in the flow and contaminant
concentrations, potential impact from air emissions during groundwater treatment,
suitability of treated water for end uses, and a possible mission change of McClellan
AFB to dual use. The selected strategy should include flexibility so that it can
respond to the changing future conditions of these uncertainties and risks.

There are four main types of information used to select remedial action alternatives:

0 Strategic Options-The options, such as an extraction network design or
treatment technology, from which the decisionmaker may choose.

0 Uncertainties-The uncertain state of events, such as the actual flows
from the different extraction network designs, which will be resolved in
the future and will influence the consequences of selecting different
strategic options.

* Evaluation Criteria-The criteria, such as selecting the least-cost
solution, which the decisionmaker uses to evaluate the strategic options.

* Assumptions-The rules that guide the structure of the model, such as
the requirement to select a treatment technology alternative before
knowing what the future groundwater flow rates will be, and the values
of certain variables, such as the probable range of flow rates for the
extraction network design.
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These four types of information are incorporated into a strategic planning process
known as decision analysis. Within decision analysis, these four types of information
are modeled using influence and decision tree diagrams, as described in this technical
memorandum. The information used in this decision analysis was developed through
discussions with the McClellan AFB decisionmakers and through preparation of the
GW OU RI/FS report.

Approach To Decisionmaking

Overview of Decision Analysis

Decision analysis is a rigorous, mathematically valid approach used to improve the
decisionmaking process. The process differentiates between options or de,-;sions to
determine an optimal strategy to resolve the targeted problem. If an activity impacts
all strategies equally, then it is not included in the model because there is no
differentiation. The impacts of these activities can be calculated independently of the
model and then included in the implementation plans.

The pro. ess is especially useful when a decisionmaker faces at least one of the
following four issues:

"* A large number of combinations of different decisions or strategies must

be evaiut ted.

"* Multiple decisionmakers will be involved.

"* Several different criteria will be used to judge the decisions, such as
human health versus ecological impacts.

"* Various uncertainties and risks impact the decisions in complex ways.

There are three primary benefits to using decision analysis for developing the GW
OU remediation plan:

"* Analyze important issues thoroughly
"* Make assumptions explicit
"* Improve communications

Decision analysis will thoroughly analyze all combinations of key decisions and
uncertainties. This analysis can combine monetary and nonmonetary issues. It also
allows the problem to be divided into smaller pieces. This facilitates data gathering
because intuition and judgement are more effective on smaller, less complex
problems.

Decision analysis explicitly depicts the content and impact of key assumptions.
Making all assumptions explicit and consistent helps to ensure consistency in selecting
strategies. This process focuses discussions on discrete assumptions and eliminates
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many confusing and conflicting issues. This facilitates incorporating McClellan AFB
decisionmakers' key concerns and assumptions and attitudes towards risk. The
process also explicitly depicts the structural relationships between different decisions,
between different uncertainties, and between decisions and uncertainties. These
assumptions are critical to understanding the logical structure of the model and
strategy being developed.

Decision analysis clearly shows the impact of all important issues on the selected
strategies. Each decision is identified and each uncertainty is evaluated. The process
shows the structure of the problem and individual facts or data. Graphics are used
for clear communication of the strategy and potential consequences. Sensitivity
analyses of the key assumptions can also be presented graphically for the selected
strategies. This facilitates explaining the rationale for selecting certain strategies when
there are many complex alternatives. The combination of graphical and textual
output is also a very effective communication tool when there are a large number of
people involved, such as public involvement presentations.

Two tools commonly used in decision analysis are influence diagrams and decision
trees. Influence diagrams depict the interrelationships between decisions, uncertain
events, and consequences. On the basis of this information, a decision tree is drawn
to depict the logical structure and chronology of the problem. This decision tree can
be "solved" to yield an optimal strategy for accomplishing the objectives which takes
into consideration the risks and uncertainties involved.

Decision Analysis Process

The decision analysis process used to select a preferred remedial action alternative
for the GW OU RI/FS involved five principal steps:

* Problem formulation
* Deterministic analysis
* Probabilistic analysis
* Model Evaluation
* Communication

This section presents a conceptual approach to the decision analysis process used for
the GW OU RI/FS. The specific decisions, uncertainties, evaluation criteria, and
assumptions used in the analysis are described in the Model Description section.

Problem Formulation

Problem formulation involved identifying the primary decisions to be made in
remediating contaminated groundwater at McClellan AFB, the criteria for evaluating
the impacts of those decisions, the primary uncertainties or risks, how those
uncertainties could impact the decisions, and the values and constraints of the

, -. decisionmakers. Information developed throughout the RI/FS was synthesized during
the process of formulating the problem. The McClellan AFB decisionmakers (both
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Base and agency personnel) and subject-matter experts (i.e., specialists such as
engineers and hydrogeologists) were consulted during this process. Different cleanup
strategies and decisions related to those strategies were identified in this step.

Deterministic Analysis

The logical structure of the problem was defined on the basis of the results from the
problem formulation process. This involved developing a decision model that linked
the decisions, uncertainties, and consequences so that alternatives can be compared in
terms of the evaluation criteria specified during problem formulation. This model
was formulated as an influence diagram and a decision tree using the Decision
Programming Language (DPL) model developed by Applied Decision Analysis, of
Menlo Park, California. Within this model, the decisions uncertainties, and evaluation
criteria were expressed as parameters to which numerical values, distributions, or
mathematical expressions could be assigned as appropriate. Data developed from the
RI/FS, including flow rates from groundwater containment and extraction systems,
contaminant concentrations in groundwater, and cost estimates, were assigned to
these parameters. Sensitivity analyses were then performed to identify the key
parameters that impact the strategy. A criterion for sensitivity in decision models is
whether any decision changes when an uncertain parameter is set to its extreme
points (i.e., 10th and 90th percentile values) while holding all other parameters at
their nominal values. If no decisions are changed, the uncertainty of this parameter is
relatively less important to decisionmaking compared with other uncertainties. The
sensitivity analyses focused attention on those uncertainties with the greatest impact
and helped prioritize data collection.

Probabilistic Analysis

Parameters in the model that reflect uncertain events could have variable values (i.e.,
there could be a range of flows from the groundwater containment and extraction
system). This variability was reflected by estimating probability distributions for each
uncertain event. This involved assigning probabilities and, where needed, values to
each possible state of an uncertain event that will be modeled. Development of the
probability distributions for uncertain parameters is discussed in the Model
Description section. Probabilistic analysis provided the best representation of how
uncertain events could influence decisions to be made in the remediation of
groundwater contamination at McClellan AFB. The mode! evaluation step was based
on a probabilistic analysis.

Model Evaluation

Several thousand different cleanup strategies were possible, given the range of
decisions and uncertainties. The decision tree was solved to determine the optimal
cleanup strategy and the risk profile of each strategy. Risk profiles demonstrate the
Srange of possible outcomes (i.e., range of costs) under a given cleanup strategy.

Different scenarios were performed to calculate the value of additional information,
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such as collection of additional groundwater contaminant data, in making better

decisions.

Communication

The recommendations from the model were then expressed in terms of a robust
cleanup strategy. This involves developing a strategy of actions that specifies future
actions based on previous decisions. This strategy also considers the impacts of
different outcomes of uncertain events as their outcomes become known in the future.

Factors Impacting Strategies

This section contains an overview of the decisions and uncertainties associated with
the remediation of groundwater contamination at McClellan AFB. These decisions
and uncertainties have been reflected in the model, which is described in further
detail in the Model Description section.

Decisions

There are three major decisions that must be made to develop a remediation plan.
Each of these decisions are evaluated against specific evaluation criteria. The three
decisions are:

* Cleanup strategy (target volume)
* Groundwater treatment technologies
* End-use alternatives

The cleanup strategy decision is reflected by selection of the target volume. The
target volumes (cleanup strategies) that were defined in the model include:

0 Hot spots, 500 1,g/l or greater TCE

0 MCL 5 1g/L TCE (determined largely by the extent of TCE in
groundwater)

0 Health risk 106 increased lifetime cancer risk

0 Background 0.5 Ag/l determined largely by the extent of TCE in
groundwater

A groundwater containment and extraction network design was developed based on
the selected target volume. Development of the groundwater containment and
extraction network designs is discussed in Chapter 6 and Appendix J of the RI/FS
report. Each cleanup strategy decision was evaluated against the criterion of least
cost.
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The groundwater treatment technology decision is composed of 12 alternative
remediation technologies, including the existing GWTP. These treatment technologies
are discussed in Chapter 7 and Appendix I of the RI/FS report. The treatment
technology decision is evaluated against the criteria of mass removal and least cost.
The impact of a change in McClellan AFB's mission to dual use also influences the
technology decision. Instead of an evaluation criterion, though, the change in mission
is treated as an uncertainty.

The end-use decision consists of two systems for handling the effluent after treatment.
These systems include different combinations of water districts, reinjection, and
surface discharge. The end-use decision is evaluated against the criterion of least
cost.

Uncertainties

There are six major uncertainties that influence these decisions. These uncertainties
have various possible outcomes with probabilities associated with each outcome.
These various outcomes influence the decisions by impacting the consequences of
selecting different alternatives.

For instance, one uncertainty is whether water quality in terms of mineral
concentrations would be suitable for reinjection. The two possible future outcomes of
a change in water quality for end use could be either yes (there is a change in water
quality, meaning that the quality of treated water is different from that in the
reinjection aquifer) or no (there is no change). This uncertainty analyzes the strategic
implications of a change in water quality between the treatment plant's effluent and
the composition of the water at the point of reinjection. The outcome of this
uncertainty will influence the consequences of selecting the different end-use
alternatives. If there is a change in water quality, then the reinjection option will
incur additional costs to implement another feasible alternative. The model penalizes
strategies that attempt reinjection when there is a change in water quality by adding
these costs.

The six uncertainties considered in this model include:

"• Change in water quality
"* Air permitting complexity
"• Mission change
"• Added permit complexity
"• Extraction network flows
"* Influent contaminant concentrations

The change in water quality uncertainty is described above. This uncertainty
influences the treated water discharge cost of the end-use alternatives.

The air permitting complexity relates to the impact of technologies that produce
emissions to the air (principally air stripping). This uncertainty influences the up-
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front cost of the treatment technologies. If air stripping is chosen, then additional
costs will be incurred to offset these emissions, either through additional offgas
treatment or by trading emissions credits.

The mission change uncertainty relates to the impact of civilian use of portions of
McClellan AFB. This uncertainty influences the up-front cost of the treatment
technologies. If the mission changes to dual use, then certain technologies become
more expensive because of the increased permitting difficulty.

The added permit complexity uncertainty relates to the cost impact of civilian use of
McClellan AFB. This uncertainty also influences the up-front cost of the treatment
technologies.

The extraction network flows uncertainty relates to the quantity of groundwater
pumped by the containment and extraction network. This uncertainty influences the
cost of treatment technologies, water polishing (i.e., treatment of effluent with
activated carbon prior to delivery to water districts), transport time of the
contaminants through the aquifer, and end-use reinjection.

The contaminant concentration uncertainty relates to the concentration level of the
principal contaminant in groundwater, TCE. Uncertainty in contaminant
concentration in groundwater influences the time to clean up the particular target
volume. The calculation of time to clean up is described further in Chapter 6 of the
RI/FS report.

Model Description

The decision model is depicted in two primary graphics: the influence diagram
(Figure H-1) and the decision tree diagram (Figure H-2). The influence diagram
depicts the decision, uncertainty, and value nodes that represent the groundwater
remediation problem at McClellan AFB. The influence diagram shows which nodes
are influenced by other nodes. These influences determine how the outcome of one
node will change the outcome of other nodes. The decision tree diagram shows the
decision and uncertainty nodes. Specific value nodes needed to evaluate the
strategies are included within these nodes. These nodes are arranged according to
the logical structure and chronology of the problem.

These diagrams contain all four types of information: strategic options, uncertainties,
evaluation criteria, and assumptions. The strategic options are shown in the
rectangles called decision nodes. The uncertainties are shown in the ovals called
uncertainty nodes. The evaluation criteria are calculated in the rounded-rectangles
called value nodes. The assumptions are reflected in the structure of the diagrams
and the beginning values for certain variables.

S
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Influence Diagram

The influence diagram contains 26 nodes as follows:

* Decision nodes containing the strategic options
* Uncertainty nodes defining the uncertainties and risks
* Value nodes containing the evaluation criteria calculations

Table H-1 presents the information contained in the decision and uncertainty nodes.
This includes the values for each alternative within each decision or uncertainty node,
and the probability of a particular alternative occurring for each of the uncertainty
nodes. For example, "Change in Water Quality" which reflects the suitability of
treated water for reinjection has two alternatives (yes/no) and a 50 percent chance of
water quality either being suitable for reinjection (yes), or unsuitable for reinjection
(no). The probabilities for the two air permit complexity uncertainties reflect normal
distribution. The values (costs) for air permitting were based on expert judgments
obtained from senior planners within CH2M HILL. The probabilities associated with
mission change are subjective and may reflect a slight bias towards McClellan AFB's
remaining military use. The probabilities for alternative flows skewed to reflect the
extraction network design, which is intended to not underestimate flows in order to
obtain containment. Flows represent 10th, 50th, and 90th percentile values.
Concentrations are discrete approximations of the distribution of TCE concentrations
used in development of the target volumes. These flow and concentration values are
presented in Table H-2.

Table H-3 presents the information contained in each of the value nodes. The value
nodes provide calculations of costs as a function of flow and, for catalytic oxidation as
an offgas treatment, a function of air permit complexity. Other value nodes hold data
used in calculations. Capital and O&M costs were calculated from regression
equations developed from order-of-magnitude cost estimates used in screening
remedial action alternatives.

Decision Tree Diagram

The decision tree (Figure H-2) shows that the four decisions must be made before
any of the uncertainties are resolved. The first decision in the tree is labeled "Mass
Or Cost Decision." This node is used as a switch in the model to evaluate each
strategy's effectiveness in achieving either least-cost or mass removal. When it is set
to "Cost," then the model uses least-cost as the evaluation criterion. When it is set to
"Mass," the model calculates the expected mass removal during the first year by
multiplying the expected range of flows by the expected range of contaminant
concentrations. Each of these numbers are weighted by their expected probabilities
of occurrence, so the final mass number is the expected mass removed during the first

.* year. All of the technologies remove contaminants at an exponential decay rate, so
time to clean up and mass removed during subsequent years can be estimated from
this point.
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The second decision in the tree is labeled "END" for extraction network design. This
node also acts as a switch to compare strategies for different target volumes. The
cost of the wells that comprises the extraction network is a function of the expected
flow rate and is included in the model. By selecting different target volumes, the cost
of the extraction network is calculated and the expected flow rate is derived. Larger
target volumes, and consequently larger extraction networks, will require larger flow
rates to achieve containment.

The third and fourth decisions contain the alternatives for the treatment technologies
and the end-use options. The costs for these are divided into capital or up-front costs
and O&M costs.

After all four decisions are made, the five uncertainties are resolved. Other than the
current estimates included in the model, there is no additional information pertaining
to the outcomes of these uncertainties. All four decisions must be made before any
of the uncertainties are resolved.

Optimal Remedial Action Strategies

East

The optimal strategy for the hot spot target volume on the east side of McClellan
AFB (OU A) is to use air stripping/catalytic oxidation/LGAC and to discharge the
effluent to water districts. The expected net present cost of this strategy is $4.4
million. This is shown in Figure H-3. The next best alternative is air
stripping/catalytic oxidation with carbon polishing and discharging to water districts,
with an expected cost of $4.8 million. The range of costs for the optimal strategy
varies from approximately $3 million to $6.9 million, depending on the outcome of
various uncertainties.

The primary difference between the alternatives is whether to use carbon for
treatment or polishing. When carbon is used for treatment, then the carbon is used
to remove a larger portion of the contaminants. For polishing, the water is primarily
treated by the air stripper/catalytic oxidation unit, then run through the carbon. In
both cases, air stripping/catalytic oxidation treats the first portion of the contaminants.
For the remaining contaminants, the combination of higher capital and operating
costs for the air stripping/catalytic oxidation unit causes LGAC to be selected as the
optimai strategy.

The optimal strategy for the larger target volumes shifts to using only LGAC and
discharging to the water districts. The expected costs for the MCL, risk, and
Background target volumes are $12.3, $13.4, and $16.5 million. This is shown in
Figures H-4, H-5, and H-6. The next best alternative for all three target volumes is
air stripping/catalytic oxidation. As shown in these figures, fewer uncertainties impact
these strategies, ail, the costs vary approximately 20 percent around the expected
value.
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The uncertainties for flows and concentrations only influence the optimal strategy
when there are low flows and low concentration target volumes. The range of flows
and concentrations is a function of the extraction network design. If a design yields
flows below 100 gpm, then the optimal strategy is to use air stripping/catalytic
oxidation/LGAC treatment and water districts. If a design yields flows above 100
gpm, the policy shifts to only LGAC treatment and water districts. Alternatively, if a
design yields low flows and a concentration below 700 ppb, air stripping/catalytic
oxidation/LGAC and water districts are optimal again. Once flows exceed 100 gpm,
the strategy is insensitive to changes in flows or concentration, and the optimal
strategy remains LGAC and water districts. Therefore, there is no value to further
sampling to develop a more precise estimate of flows and concentrations above this
point, because the optimal strategy remains the same.

Additional calculations related to the value of additional sampling or testing also were
conducted for the uncertainty of changes in water quality from treatment to
reinjection. These tests would determine if a change in water quality would occur if
reinjection was selected. The calculations estimate the value of this information to
the decisionmaker in terms of making better treatment and end-use decisions before
committing to alternatives. If the target volume is set to hot spots, then there is no
change in optimal strategies, so this information has no value. For the other target
volumes, however, there is a change in optimal strategies. Obtaining information
concerning a change in water quality would be worth $0.39 million, $0.38 million, and
$0.37 million for target volumes of MCL, health risk, and background. If sampling
can be performed for less than these amounts, then it should be conducted. If the
results of the sampling show that there is no change in water quality, then air
stripping/catalytic oxidation should be used and the treated effluent should be
reinjected.

To select reinjection, the cost of the system must be reduced relative to discharging to
the water districts. The reductions could be in up-front capital or reduced O&M
since these figures are net present values. The approximate costs by which reinjection
would have to be reduced to become part of the optimal strategy for the different
target volumes include:

* Hot spots - $800,000
* MCL - $1,800,000
* Health risks - $2,100,000
* Background - $2,900,000

A general assumption is that the treated groundwater's contaminant concentration
will decline exponentially over time. If nonaqueous phase liquids (NAPLs) are
encountered, then they impact the time to clean up by either increasing or holding
steady the concentration over time. This has a major impact on cost because of the
O&M factor used to calculate the net present values of costs. It does not, however,
impact the optimal strategy. The selected strategy is robust in relation to changing
concentrations over time.
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The impacts of air permitting complexities must be considered for the hot spot
strategy of air stripping/catalytic oxidation/LGAC. In this case, if the total cost of
theair emissions is greater than $900,000, then the optimal strategy switches to LGAC.
There is no change for any of the other target volumes. Also, if air emission limits
are encountered, then this could impact the optimal strategy.

On the basis of the present assumptions, there is also value to determining the
outcome of the air permitting complexity before selecting a treatment strategy, but
only for the hot spot target volume. In this case, the information would be worth
$60,000. If perfect information on air permitting complexity could be obtained for
less than $60,000, then it would be a worthwhile expenditure. If air permitting
complexity resolved to be high, then the optimal strategy would switch to LGAC and
the water districts.

An analysis of the lower and upper 10 percent cost ranges from the risk profiles for
the optimal strategies yields useful results for the hot spot target volume. The lower
10 percent costs range from $2.9 million to $3.5 million. When costs resolve to this
region, mission change is military 98 percent of the time, and concentration is always
very low. Therefore, either of these two outcomes will generally guarantee that the
costs for the optimal strategy will be in the lowest 10 percent of the total possible
range.

The upper 10 percent costs of the hot spot target volume ranges from $5.3 million to
$6.9 million. If costs are in this range, concentration cannot be in a very low state.
In addition, the probability that air permit complexity will be in its high state is 80
percent, up from the general 25 percent for the total distribution. Therefore, if the
hot spot target volume is selected, the air permit complexity should be monitored
closely to determine if costs are going to be in the high range.

West

Because of the low net present cost of the current GWTP, the optimal strategy on the
west side is to use the GWTP regardless of the target volume and discharge to the
water districts. This is shown in Figures H-7, H-8, H-9, and H-10. The expected
costs for the hot spot, MCL, health risk, and background target volume optimal
strategies are $5.55 million, $18.48 million, $25.61 million, and $36.8 million,
respectively. The treated effluent should be discharged to the water districts. The
next best alternative for all of the target volumes is using air stripping/catalytic
oxidation and carbon polishing the effluent before sending it to the water districts.
The variances in the expected cost range shown in these figures result from the
impacts of varying flow rates.

Consistent with the east side, obtaining information related to changes in water
quality from treatment to reinjection has no value for hot spots. For the MCL, healthrisk, and background target volumes, perfect information related to changes in water

quality are worth $1.46 million, $2.45 million, and $4.05 million, respectively.
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In all three of these cases, if there is no change in water quality, the strategy switches
to a air stripping/catalytic oxidation and reinjection.

The optimal strategies select discharging to the water district. The approximate costs
by which reinjection would have to be reduced to become part of the optimal strategy
for the different target volumes include:

* Hot spots - $900,000
* MCL - $1,100,000
* Health risks - $1,200,000
* Background - $1,000,000

These costs are lower than for the east side, indicating that reinjection is more of a
possibility for the west's effluent. In addition, if the reinjection costs for containing
the background target volume are reduced by the required $1,000,000, then the
LGAC treatment can be removed.

The air emission limits and permitting costs have no impact on the west optimal
strategies because of the use of the current GWTP.

Mass Removal Versus Cost

The cost effectiveness of mass removal for the east and the west sides is shown in
Figures H-11 and H-12, respectively. As indicated on the figures, there are
diminishing returns for additional mass removal. On the basis of marginal cost
analysis of the mass removed during the first year, the cost for hot spot mass removed
is $25.19/pg and $9 .4 2/pg for the east and west sides, respectively. These costs
increase with the MCL target volume to $41.49/pg and $178.41/pg for the east and
west sides, respectively.

(

RDDooI2E2.wps (ow RIJFS) H-27 11M•



LU

>LU

_____ ____ ____ _____ ___ELLI-

UU Z~

jjf CCmzo

S0

CAC

N2

a1

C.Cc



(A)

_ _ _ _ _ __ _ '=
04cc U

CIUJ

6 7C48 U
9 U

an

00

zE

(631) IsAotWo *son



TECHNICAL MEMORANDUM I CtM HILL

PREPARED FOR: McClellan Air Force Base

DATE: November 5, 1993

SUBJECT: Technology Screening and Groundwater Treatment
Cost Estimates
Groundwater OU RIIFS Report
Delivery Order No. 5066

PROJECT: SAC28722.66.FS

Introduction

The GW OU FS uses a stepwise approach to screen technologies. The first step is
the Murder Board, where a given set of standard technologies is screened to remove
those which appear nonfeasible. Following the Murder Board screening, these
technologies are assembled into treatment options. These options are composed of
single water treatment technologies, water treatment technologies combined with
offgas treatment technologies, or combinations of water treatment technologies.
Costs for these options are then developed over a range of flow rates that are
anticipated for the individual target volumes. These costs are presented as cost
versus flow plots. There are five different target volumes. Each target volume has
one plot that presents capital cost versus groundwater flow and another that presents
O&M costs versus groundwater flow. These plots are located in Attachment I1.

As part of the Murder Board screening, the technologies were screened for various
criteria. Standard technologies that passed the Murder Board screening were deemed
satisfactory in the criteria of effectiveness, implementability, and robustness. It was
assumed that combining technologies into options would also be effective,
implementable, and robust. The main differentiating factor for assembled options is
assumed to be cost.

Following the Murder Board screening, the next step in the FS is assembly of alterna-
tives by combining extraction, treatment, and end-use options. To identify the pre-
ferred treatment options, cost was used as the differentiating factor. By developing
and using cost plots of the various treatment options, preferred treatment options are
identified for a range of potential target volumes. By using the cost plots, treatment
options for alternatives were chosen. The selection process included evaluation of
various scenarios, use of the decision analysis model, and engineering judgement.

This technical memorandum summarizes the approach used to screen individual tech-
nologies to the alternative selection phase and to develop capital and operation and
maintenance (O&M) cost/flow plots.
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The following five groundwater treatment technologies were considered as the initial
set of standard treatment technologies for the Groundwater Operable Unit Feasibility
Study (GW OU FS):

* Ultraviolet (UV) ozone advanced oxidation process (AOP)
* UV/hydrogen peroxide AOP
* Ozone/hydrogen peroxide AOP
* Air stripping
* Liquid-phase granular activated carbon (LGAC)

The air stripping technology releases a residual gas stream. To treat this residual gas
stream, three offgas treatment technologies were considered in addition to the
groundwater treatment technologies. The offgas treatment technologies are:

* Catalytic oxidation (CatOx)
• Thermal incineration
* Vapor-phase granular activated carbon (VGAC)

Murder Board Screening

The weighted sum method was used to screen the options. This method is a quantita-
tive method for screening and ranking the remediation technologies. It provides a
means of quantifying the important and relevant criteria to help evaluate cost-
effective remediation technologies. This method involved the following four steps:

"• Listing the important issues of each of the three screening criteria.

"* Assigning weights to each of the criteria in relation to their importance.
For instance, the effectiveness of technology was considered more
important than its robustness. Therefore, the former was given a weight
of 40, and the latter was given a weight of 30.

"* Scoring each technology using a scale of 0 to 5 against each issue. The
justification for the scoring was based on information compiled for each
technology as summarized in Tables I-1 through 1-8.

"* Multiplying the percent score of each criterion by the weight of the
criterion, the option's overall weighted score was determined.

Tables I-1 through 1-8 rank each of the identified technologies against three criteria.
The criteria are broken down into three to four important issues. Numerical ranking
results are compiled for each technology.
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The inf6rmation compiled in these tables formed the basis of the Murder Board
workshop meeting held between CH2M HILL, McClellan AFB, Agencies, and other
interested parties at McClellan AFB. On the basis of these compiled score
evaluations, certain technologies were screened out once consensus within the group
was obtained. The technologies screened were thermal incineration and ozone/UV
AOP.

Thermal incineration was discussed and determined to have a high potential negative
public opinion. In addition, thermal incineration was identified as requiring rigorous
permitting efforts for installation of a new device. Because of these issues, thermal
incineration was screened from further consideration as an offgas treatment
technology.

UV/ozone AOP was assigned the lowest combined score of the treatment
technologies because of its poor effectiveness compared to the other technologies.
For this reason this technology was omitted from further consideration as a water
treatment technology.

Option Assembly and Cost Plots

Using the technologies which passed the Murder Board, treatment options were
assembled and order-of-magnitude costs were developed.

The following stand-alone standard treatment technologies were considered following
the initial screening for assembled treatment options:

* LGAC
* UV/hydrogen peroxide AOP
* Ozone/hydrogen peroxide AOP
* Air stripping/CatOx
* Air stripping/VGAC

The following treatment technologies were considered as components in multitech-

nology treatment trains:

0 Air stripping as a partial treatment system (with VGAC and CatOx)

0 AOP as a partial treatment system (both types)

0 LGAC as a polishing treatment device for partial treatment with air
stripping

RDD100o2C65.WPS (ow RFs) 1-18 11/6,93



Basis for Evaluation

Estimates of flow and concentrations from the various operable units (OUs) at
McClellan Air Force Base (McClellan AFB) was compiled by CH2M HILL staff in
Redding, California, and Corvallis, Oregon, to form the basis for comparing these
treatment technologies.

A treatment performance requirement of removing acetone, methylethylketone
(MEK), and methyl isobutyl ketone (MIBK) to less than 1 mg/l and all other VOCs
to less than 0.5 1tg/1 was used in developing the treatment options.

Table 1-9 below shows the five flow and concentration sets used for evaluation.

Table 1-9
Condensed Flow and Concentration Scenarios

Design Conditions

Concentrations (pgl)

Flow Rate 1,2- 1,1- 1,1,1-
Treatment Plant ýgpm) TCE DCA DCA TCA Acetone MeCi

East Hot Spot 90 4,560 7 2 850 500 3

West Hot Spot 0 to 180 3,700 0.0 7 180 150 230
(Cost 50,

140)

Containment Target 0 to 2,200 32 12 1 7 5 0
Volumes: (Cost 600,
1. East Background 1,700)
2. West Background
3. East MCLs
4. West MCLs

Combined West Side 390 1,070 11 1 195 120 0.7
Hot Spot and
Containment

Combined West Side 1,190 296 11 2 20 16 19
Hot Spot and
Containment

The five sets above were chosen for the following reasons:

* Flows between hot spots and containment target volumes may be
segregated. Developing cost of treatment for the individual and com-
bined extracted flows will provide a basis for choosing if segregation or
mixing is preferred.
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"* Flows will be split between the east and west sides of McClellan AFB
into two treatment facilities, leading to the east versus west flow segre-
gation in the scenarios.

"* The concentrations of contaminants were not appreciably different
between the four containment target zones; therefore, one lumped con-
centration set over a wide range of flows was evaluated.

Cost Estimation Method

For each option, the five treatment plant scenarios are applied from Table 1-9. The
cost analysis assumes a fixed concentration and a variable flow rate, as indicated in
Table 1-9. Plots are presented for capital and O&M costs as a function of flow.
Estimates are based on vendor quotations and assumptions outlined in the following
sections. Under each of the scenarios, estimates using vendor quotes for treatment
systems at either one or two flow rates have been developed. Linear interpolation
and some extrapolation is used to estimate treatment costs over the entire range of
flows where two flow cases were evaluated. For scenarios with one flow case evalua-
tion, similar slopes of cost versus flow from other curves are assigned.

Estimated costs are developed using a variety of methods and assumptions. The
following sections briefly describe the methods and assumptions used.

Treated water discharge standards for all options was 0.5 ppb or less of any of the
influent contaminants. This level was identified as the worst case, yet most probable
requirement for treatment since end-use options included resale to water districts and
reinjection. On the basis of this communication with regulators and ARARs analysis
contained in the main body of the FS, this level was chosen as the basis for
developing order-of-magnitude costs.

Order-of-magnitude costs presented on the plots are intended to be accurate from
+50 percent to -30 percent of the values shown. This level of accuracy results mainly
from the assignment of cost per flow slopes from one target volume to the next.
Vendor quotes were obtained for at least one specific flow point in all target volumes.
These vendor quote estimates are anticipated to be more accurate than order-of-
magnitude, while interpolated and extrapolated costs over a range of flows are
intended to be accurate from +50 percent to -31 percent.

For capital costs, battery limits of the treatment plants are set to include the major
treatment equipment, such as stripping towers, pumps, blowers, carbon vessels, initial
carbon charges, and piping. Allowances are made for direct cost such as instru-
mentation, electrical, and contractor installation fees. Indirect costs such as engineer-
ing, insurance, bonding, and scope or bid contingencies are not included in these
order-of-magnitude capital cost estimates. Capital items not included for the order-
of-magnitude costs, which are included in the budget level estimates, include
equalization tanks and operations buildings. Capital items not included which are
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considered portions of other components of the alternative are extraction conveyance
piping from the wellhead to the plant boundary, end-use piping from the plant
boundary to the end-use location, and any instrumentation or other related costs
associated with that piping.

For O&M costs, line items estimated for each treatment option include operating
labor, power, natural gas, administrative labor, maintenance reimbursables (including
carbon replacements), and analytical. Data from the existing GWTP was used
directly for some of these items, such as analytical and administrative labor costs,
since these are assumed to be similar for any new facility at McClellan AFB,
regardless of the treatment technology used.

Existing Groundwater Treatment Plant

Costs are developed fo'r the existing Groundwater Treatment Plant (GWTP) to treat
up to 2400 gpm of combined west side flows. The methods used to estimate costs are
given in the GWTP Evaluation Technical Memorandum (Appendix A). The table
below shows the capital and O&M costs for comparison of the GWTP with new
grass-roots facilities.

Table 1-10
Existing GWTP Capital and O&M Costs for Future Flow Scenarios

Flow Rate (gpm) Capital Required ($) O&M Costs ($/yr)

330 15,000 720,000

700 0 750,000

1,000 200,000 1,140,000

2,400 2,190,000 1,970,000

Grass-Roots Facilities

Air Stripping

Preliminary air stripper sizing was performed using STRIPR, an in-house CH2M
HILL program for the various flow and concentration scenarios. Two air stripper
designs were chosen, one which used a low air flow to remove TCE, and one with a
higher air flow to remove the 1,2-DCA to required discharge levels. Tower height
was limited to 40 feet for aesthetic and air traffic reasons. A single tower was used
for both the high and low air flow sizing within each scenario. For assembly into
treatment options, the low air flow stripper size was combined with other technologies
(AOP and LGAC) to achieve treatment to required levels, while the high air flow
stripper size was designed to approximately meet the required treatment levels with-
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out additional water treatment. All air stripper cases were combined with either
CatOx or VGAC for offgas control.

Capital costs for air strippers were developed using spreadsheet algorithms, which
were calibrated based on vendor quotes. Installation costs were included as an allow-
ance of 50 percent of the capital cost.

Operating and maintenance costs were estimated by assigning operator labor hours,
power requirements, and allowances for other items. McClellan AFB labor and
analytical costs were assigned based on data from the existing groundwater treatment
plant, assuming that these costs would remain constant for a similar technology.

Vapor-Phase Granular Activated Carbon

Vapor-phase carbon systems were sized assuming a superficial air velocity of 50 fpm
or less through the carbon beds. With this basis, small single-bed adsorbers were
assumed up to 7 feet in diameter. For air flows requiring larger vessels, dual-bed
vessels were assumed. The largest air flow was estimated to require three 12-foot-
diameter dual-bed carbon vessels. The smallest was estimated to require one single-
bed 3-foot-diameter vessel. Capital cost of the VGAC vessels was estimated using
algorithms to calculate fabricated FRP vessel cost for the given diameter and height
and vendor information on carbon costs.

Operating and maintenance costs includes estimates of operating labor required, and
carbon usage based on the offgas flow and concentration for each case. Computer
spreadsheets using Freundlich isotherms were used to estimate carbon bed life.
Carbon replacement costs are based on offsite regeneration and are included in the
O&M cost for VGAC.

Catalytic Oxidation

Catalytic incinerator capital costs are estimated based on vendor-provided capital cost
estimates for specific flow cases, corrected to the case-specific air flow using a correc-
tion factor.

O&M costs for operator labor are estimated based on project experience. Utility
requirements are calculated for the specific cases, based on general vendor-supplied
information.
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Liquid-Phase Granular Activated Carbon

Preliminary sizing for three LGAC applications is provided: LGAC as a stand-alone
treatment system, LGAC as a post-treatment technology combined with air stripping,
and LGAC as a polishing technology following air stripping where air stripping is
sized to remove contaminants to below the existing NPDES permit levels for the
GWTP.

Preliminary equipment sizing and cost for LGAC systems is based on vendor informa-
tion for required empty bed contact times and skid mounted system costs. A 20
percent installation factor is used to calculate installed system costs, since these skid-
mounted systems require less installation effort than other technologies.

Operation and maintenance costs are calculated based on Fruendlich isotherm data
for carbon usage, and estimates of labor, analytical, and other O&M costs.

Ozone/Hydrogen Peroxide AOP

Preliminary ozone/hydrogen peroxide oxidation equipment sizing was performed using
in-house CH2M HILL worksheets based on known reaction rates of the contaminants
of concern for various oxidant feed ratios. Two ozone/hydrogen peroxide oxidation
designs were chosen, one which was smaller, with less detention and reaction time to
remove the pollutants to higher concentration levels than required for final discharge,
and anotl,.r design that treats the contaminants down to the 0.5 ppb concentration
required for discharge. The smaller design was combined with air stripping to
achieve treatment to the required levels.

Capital cost of the ozone/peroxide oxidation system were developed using spreadsheet
algorithms to calculate installed cost of the system based on factors provided by the
literature and in-house CH2M HILL resources.

Operating and maintenance costs were also estimated using spreadsheet algorithms
based on factors for ozone/peroxide systems from the literature and in-house CH2M
HILL resources.

UV/Hydrogen Peroxide AOP

UV/hydrogen peroxide AOP capital costs were estimated based on vendor-provided
capital cost estimates for the flow and concentration cases documented in Table 1-9.
Installation costs were included as an allowance of 50 percent of the capital cost.

Operating and maintenance costs were estimated based on vendor-provided estimates
of power and peroxide dosage requirements. Operator hours, analytical costs, and
other allowances are based on project experience.
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Cost Plots

Figures 1-1 through 1-10 are the results of the cost estimation. Linear interpolation
with two points was used in developing cost curves for both west hot spot and the
containment scenarios, while the position of the cost curves for the remaining
scenarios were estimated using a single point coupled with the slopes of the two
scenarios listed above (west hot spot and contairnent). Because of similar flow rates,
the west hot spot slopes were used for the east hot spot cost curves, and the
containment slopes were used to develop the eastside combined and westside com-
bined curves.

Potential inaccuracies may result as the curves are extrapolated to high and low flow
rates, especially those curves developed based on a single point (east hot spot, east-
side combined, and westside combined). Points were removed from the graphs where
linear interpolation at low flow rates predicted negative costs. Data used to develop
the cost plots are in Attachment I1.
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