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November 9, 1994

Mr. Wayne D. Lee
Assistant Chief of Staff

Environment and Safety
Marine Corps Air Station E1 Toro
P.O. Box 95001

Santa &ha, California 92709-5001

Dear Mr. Lee:

MARINE CORPS AIR STATION EL TOROu CALIFORNIA, INSTALLATION
RESTORATION PROG_, P2_MEDIAL INVESTIGATION/FEASIBILITY STUDY
DRAFT OPERABLE UNIT I INTERIM-ACTION FF_BIBILITY STUDY (IAFS)

The Department of Toxic Substances Control (Department) has
completed review of the I&FS. The enclosed comments are from:
the Geological Services Unit of this Department, Santa Aha
Regional Water Quality control Board, and Bechtel National Inc.

&s discussed in previous meetings, the Department knows the
groundwater model is based on assumptions that have some
uncertainty associated with them. One must reallze that
additional groundwater monitoring data will continue to be
collected after the Desalter Project is activated, providing
empirical data from which to base future decisions. With this in
mind, the Department agrees with the general approach proposed in
the IAFS.

After review of the enclosed comments, the Department has
summarized what is thought to be the most significant issues and
concerns regarding the IAFS:

' The interpretation of the groundwater model
intermediate horizon has a hiqh degree of uncertainty.
We should rely as little as possible on capture of
shallow zone contamination by Principal Aquifer wells
(i.e., migration through the intermediate horizon).
The shallow zone extraction wells should be optimized
for both mass removal and hydraulic control_
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· It is questionable whether shallow zone extraction
wells can actually yield the modeled discharge rates.
The number and placement of shallow zone wells may
change depending on future data_

· Irrigation well pumping is an important parameter in
the model slmulatlon. A concern is whether or not the

Navy will have future control of irrigation well
pumping_ and

· The transport model, evaluating plume migration, is not
the Departments most critical concern. The Department
is most interested in the current distribution of

ground water contamination and the capture zones of the
proposed extraction wells. Provide figures showing
this relationship (see Department comments, General
Comment No. 2)

If you have any questions concerning this matter, please
call me at (310) 590-4919.

Sincerely,

n Manuel
Remedial Project Manager
Region 4, Base Closure Unit
Office of Military Facilities

Enclosures
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cc= Ms. Bonnie Arthur

U.S. Environmental Protection Agency
Region IX

Hazardous Waste Management Division, H-9-2
75 Hawthorne Street

San Francisco, California 94105

Mr. Joseph Joyce
BRAC Environmental Coordinator

Department of the Navy

Naval Facility Engineering Command
Environmental Division

1220 Pacific Highway, Room 18

San Diego, California 92123-5181

Mr. Lawrence Vitale

Remedial Project Manager

RWQCB Santa Aha

2010 Iowa Avenue, Suite 100

Riverside, California 92507-2409

Mr. Dante J. Tedaldi, Ph.D, P.E.

Bechtel National, Inc.

401 West A Street, Suite 1000

San Diego, California 92101-7905

Mr. Andrew Piszkin

Lead Remedial Project Manager

Department of the Navy

Naval Facilities Engineering Co,wand
Environmental Division

1220 Pacific Highway, Room 18

San Diego, California 92132-5181



State of California

Memorandum

To: Mr. Juan M. Jimenez Date: September 30, 1994

Department of Toxic Substances

Control, Base Closure Branch

245 West Broadway, Suite 425

Long Beach, California

From: CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD - SANTA ANA REGION
2010 IOWA AVENUE, SUITE 100, RIVERSIDE, CALIFORNIA 92507-2409

Telephone: CALNE'I' 632-4130 Pubhc (909) 782-4130

Subje_: Marine Corps Air Station, E1 Toro, Comments on the Remedial

Investigation/Feasibility Study Draft Operable Unit 1 Interim-

Action Feasibility Study Report(FS)

We have completed our review of the subject Draft Document

dated September 1, 1994. We have the following comments to be

incorporated with other State comments and forwarded to the

Marine Corps.

General Comments

In general we agree with the Report selection of alternative

4b (Desalter/Additional Extraction with on-station Pre-

treatment) as the most appropriate remedy to comply with
federal and state ARAR's. However, we are primarily concerned

with the absence of sufficient groundwater monitoring data(at

least 4 successive quarters) before implementing a chosen

remedy. Experience has shown that without continuous

successive groundwater monitoring for at least one year on ,

large sites seasonal fluctuations due to drought, agriculture

changes, rain, etc. will affect groundwater flow
characteristics. Therefore, without sufficient successive

groundwater data, deviations in flow may go unnoticed

resulting in inefficient or uncontained contaminated

groundwater plumes. Since one of the main objectives in the
IAFS is to contain and remediate a groundwater plume. In

addition, we feel that the data generated from the proposed,

"Future Groundwater Investigations, Evaluations, and

Responses" is necessary and vital to successful implementation
of the chosen remedial action.

Specific ARAR Comments

Page B14, The list should include Resolution 92-49 as an ARAR.
The discussion should refer to 23 CCR 2550.4 for det_rming the

appropriate level, less than background, for cleanup.



Comments 2 September 30, 1994

Page B15, The reference to point of compliance is irrelevant

to the objective of the RI/FS, which is to remediate the

contaminated sites at EL TORO MCAS. Point of compliance would

be appropriate if we were determining if an impact had

occurred or where one party's responsibility ended and

another's began but this site is already a listed Super Fund

site and so far no other responsible parties are involved.

Point of compliance would seem to be a moot point here, unless

your referring to compliance with cleanup requirements and
then compliance would include the whole contaminated area.

Page B-23 Monitoring is a substantive requirement, not
procedural.

Page B-53 It should be stated that the most stringent
applicable water quality objective is background, (Title 23,

Chapter 15, Article 5, corrective actions), and that it is the

intent of the EL Toro Team to achieve this goal whenever

possible. However, when cleanup to background is not feasible

economically or technologically a cleanup limit above

background is applicable so long as it is protective of Human

Health and the environment and protects the beneficial uses of

the water body. Since a cleanup level above background was

chosen an explanation of the reason (why is it more realistic)
should be included.

For any questions on this review or related matters, please
call me at (909) 782-4998.

Lawerence Vitale

Special Projects Section



STATE OF.CALIFORNIA -- ENVIRONMENTAL PROTECTION AGENCY PETE WILSON, Governor

DEPARTMENToAnion,OF TOXIC SUBSTANCES CONTROL ';i_rest Broadway, Suite 425

.._each. CA 90802-4444

(916) 323-3637

MEMORANDUM

TO= Juan M. Jimenez

Site Mitigation
Long Beach/Region 4

FROM: Ram Ramanujam
Hazardous Substances Engineer
(P.E. No: CO27455)
Permitting and Enforcement Geological Services Unit

Louis Brian A. Lewis

Hazardous Substances Engineering Geologist Supervisor I
(C.E.G. NO: 1414)
Permitting and Enforcement Geological Services Unit

DATE: November 1, 1994

SUBJECT= DRAFT OPERABLE UNIT 1, INTERIM-ACTION FEASIBILITY STUDY
REPORT, INSTALLATION RESTORATION PROGRAM, MARINE CORPS
AIR STATION, EL TORO, CALIFORNIA.

Per your request, I have reviewed the following documents:

"Draft Operable Unit 1, Interim-Action Feasibility Study
Report, Remedial Investigation/Feasibility Study,
Installation Restoration Program, Marine Corps Air
Station, E1 Toro, California, Revision 0, Volume IV of
OU-1 RI/IAFS Reports, Volume VI of OU-1 RI/IAFB
Reports(Appendix A - Groundwater Modelling Report) and
Volume VII of OU-1 RI/IAFS Reports (Appendices B
through H), 01 September 1994.

Based on the review, my comments are as follows:

C..



GENEI_ff., COI_ENTS:

1· The groundwater model (analytical tool) should be refined
to suit the site specific conditions, particularly in
the following areas:

· Model should be calibrated appropriately,
· Hydraulic properties of aquifers should be

established,
· Boundary conditions of the site should be defined,
· Model should be able to simulate the present

condition,
· Retardation effect on the contaminated groundwater

should be considered, and
· Geotechnical properties and the thickness of the

subsoil should be defined·

The present modelling study has many limitations (as
indicated in the specific comments) and the model should be
refined before assessing the model results and arriving at
the conclusions.

2. In the meeting of April 7, 1994 DTSC requested maps
showing the capture zones for extraction wells in the
Shallow and the Principal &quifers and the distribution
of observed groundwater contamination. Include those
maps in this document.

SPECIFIC COMMENTS:

1. Although the title indicates _Interim-Action Feasibility
Study,, the analysis and the report is developed with
all the elements of a full Feasibility Study report.
Provide a discussion how the Interim-Action plan and
the final Action plan will be combined or coordinated?

2. Page ES-2, 2nd para= "The capture zone of the Desalter
wells partially coincides with the area of
contamination for OU-i".

Provide a figure showing the capture zone of the
Desalter wells and the area of contamination for OU-1.

3. Page ES-14, Conclusion and Preferred Alternatlve: Include
the cost of the various alternatives·

4. Page 1-12, 1st para: Differentiate the three
hydrogeologic units (Shallow aquifer, Intermediate
Horizon and Principal Aquifer) using Unified Soil

2



Classification System (USCS). Also, provide subsurface
cross section cf each aquifer to identify the
thickness.

5. Page 1-14, 2nd para: How were the hydraulic
conductivity values (for the analysis) obtained for the
Intermediate Horizon layer?

6. Page 1-23, Table 1-3 and Table 1-6= Along with the top of
screen, include the length of screen for all the
monitoring wells.

7. Page 1-33, 3rd para: "The highest TCE concentration in
shallow groundwater (2,000 _g/L) occurs on site station
................... " Indicate that the TCE

concentration values came from the diluted samples (see
table 1-3).

8. Page 1-34, 1st para: "The downgradient ,toe, of the plume
is defined by below-MCL levels of TCE contamination
detected beyond Culver Drive. Trace to low levels of
TCE were detected in wells 18 TICl13 (trace to 1.7
_g/L), 18 TIC 78 (trace to 1.0 _g/L), and 18 MCAS09
(1.2 to 2.0 _g/L)'. However, the screen intervals of
these wells are 280 to 1,080 ft (800 ft), 410 to 690
ft(280 ft) and 372 to 445 ft (73 ft) below ground
surface (bgs) respectively. These screen lengths can
easily dilute the samples and may not represent the
actual concentration. Based on these concentrations,
the downgradlent ,toe, of the plume cannot be defined.

9. Page 1-34, 2nd para: Include a table to show the
historlcal OCWD data and decrease in concentration with

time. Also, provide rationale for decrease in TCE
concentration with time.

10. Page 1-47: Include a discussion how the Interim-Action
Record of Decision (ROD) and the Final ROD will be
coordinated and implemented.

11. Page 2-17, 1st para= Provide reference to EPA 1991
publication.

12. Page 3-13, Table 3-3 and Page 3-22: 'Ex-Situ Treatment,.
There is no such word as tEx-Situ,.

13. Page 5-1: Provide reference to Gupta et al., 1987
publication.

14. Page 5-2, 3rd para: "To evaluate the effect of the
Interim-Action alternatives on future conditions, the
groundwater flow fields and contaminant distributions

3



in the Subbasin were simulated over a 20-year period
using the groundwater extraction scenarios proposed for
each of the alternatives. Simulation of the Irvine

Subbasin model for longer time periods may lessen the
reliability of the model results, due to possible
errors in the model estimates associated with model
uncertainties".

· Include a discussion why the model would not be
applicable beyond 20-year time period.

· Any analytical tool (model study) should be refined
to suit the site specific conditions. The site
should not be refined to suit the model
limitations.

· It appears that one cf the remedial action objectives
will not be met using this model study (Reduce
concentration of VOCs in the groundwater in the
&CC to federal and state MCLs, whichever are more
stringent - Refer Page ES-7).

· If the model is not reliable for use beyond 20-year
time period, how can we have confidence in the
model and its use for less than 20-year time
period?

Based on the above concerns, it is not appropriate to
use this model for this project.

15. Page 5-2, 4th para: ,,...... the simulation excludes the
possible retardation of the contaminant movement .... ,,.

This assumption implies that there is no difference
between uncontaminated groundwater flow and the solute
transportation. However, there is no field data to
justify this assumption. It is not appropriate to run
the model without retardation of the contaminant
movement.

16. Section 5.2.2, Section 5.2.3 and Figure 5-1: Different
units (acre-ft per year, cubic feet per day and gpm)
are used for the production and extraction of
groundwater. For consistency, use only one unit(gpm).

17. Page 5-9, 1st para: Extraction alternatlves consider two
pumping scenarios for the irrigation wells
(1. continuous pumping at an average annual flow rate
and 2. extraction for 6 months per year at a flow rate
of twice the average annual production). Provide
discussion regarding the scenario that is appropriate
for the project.

4



18. Section 5.3.1 and Figure 5.2a: Shallow aquifer:

5-ppb TCE plume boundary (after more than 40 years of
base operation) was drawn based on the subsurface
conditions and the groundwater sampling data indicating
a narrow plume path (width) west of the additional
shallow extraction wells. However, in Alternatives 1
(No action) and 3 (Desalter only), the simulated
groundwater pathlines from 5-ppb TCE contour boundary
extends north and south of the narrow plume path
(width) area. It appears that the model forces
(compels) the groundwater contaminant to occur where in
fact the reality has shown that this has not the case
during 40-year base operation. The results clearly
demonstrates that the model does not simulate the site
conditions. Model needs more refinement to simulate
the site conditions.

19. Figure 5-3: See the above comment.

20. Section 5.3.2: See the above comment.

21. Section 5.4.2. Active-Source Scenario:

The purpose of the RI is to characterize the site that
includes the identification of TCE active-source. When

the active-source is identified, it will be mitigated
to neutralize the source. It may be meaningless to
have a solute transport simulatlon of TCE study for
active-source scenario (for 20 year period).

22. Figure 5-6a: See comment for Section 5.3.1 and
Figure 5-2a.

23. Figure 5-6b: Mass of contamination is less for
Alternative I (No Action) than the Alternatives 3 and
4. Need Justification.

24. Section 5.5.2. "Under the Desalter/Additional Extraction-
alternative, groundwater flowing from the area of Tank
398 may be partially captured by the shallow extraction
wells,,. The possibility of rearranging the shallow
extraction wells to completely capture the groundwater
flowing from the area of the Tank 398 should be
explored.

25. Section 6.3.9, Costs= "The present worth for 40 years
calculated with a 4 percent discount rate is $111.1
million." It has been noted in the report that the
analytical tool (model) employed for the study has
limitations to use beyond 20 years. Provide rationale
for using 40 years in calculating the present worth.

5



26. Page 6-37, 2nd para= HThe long-term average TCE
concentration anticipated by OCWD in the influent from
the Desalter wells is 7.7 pg/L".

Verify the following=

· What is long-term?

· How was this average concentration calculated?

Vol VIt APPENDIX A

A-1. Section 1.2: Revise the alternatives to be consistent
with the main text alternatives in Volume IV of OU-1
RI/FS Reports.

A-2. Section 3.2: In the study, it is considered that the
Intermediate Horizon layer separates the shallow
aquifer and the Principal Aquifer. However, the
hydraulic conductivity values are almost similar (for
the Shallow Aquifer, ranges from 0.01 ft/day to about
65 ft/dayl for the Intermediate Horizon, ranges from
0.01 ft/day to about 54 ft/day and for the Principal
Aquifer, ranges from 0.19 ft/day to 57 ft/day). Short
term pumping tests and slug tests represent only a
localized area and the values may not represent the
entire modelling study area. Project needs long term
pumping test to establish hydraullc characteristics of
various aquifers.

A-3. Section 3.2.2.: Include a discussion to the effect that
the Principal Aquifer is confined or unconfined? Need .
justification for the nature of identification .

A-4. Figure 3-10= Include Flow lines for the Shallow aquifer.

A-5. Figure 3-11: Include Flow lines for the Principal
Aquifer.

A-6. Page 4-2, 3rd para= "Because of the additional refinement
of the conceptual model, and differences between the
finite-element CFEST and finite-difference MODFLOW
numerical Codes, the adaptation of the MODFLOW model
parameters for use in the CFEST model was not entirely
direct, and entailed additional hydrogeologic
interpretation"'.

This sentence is not clear. Clarify the 'Additional
hydrogeologic interpretation,.



A-7. Page 4-5, 2nd para: ,,Figures 4-4a, 4-4b and 4-4c
indicate that materials with higher values of hydraulic
conductivity are present closer to the base of the
surrounding mountains, and that hydraulic conductivity
of sediments generally decreases to the west, away from
the mountain".

This may be true for the shallow aquifer and may not be
true for the intermediate horizon and the Principal
Aquifer. Moreover, such conjecture should be supported
with subsurface engineering properties such as:

· USCS Classification,

· Grain size distribution,

· Standard Penetrometer Test (SPT) values, and

· Shear strength parameters.

A-8. Page 4-5, 4th para: ,,Vertical anisotrophy, ranging from
50:1 to 100:1 (horizontal to vertical), has been
estimated on the basis of model calibration,,.

Indicate how the anisotrophy was estimated on the basis
of model calibratlon?

A-9. Page 4-5, 5th para: The horizontal hydraulic
conductivity values used in the CFEST model for Shallow
Aquifer, Intermediate Horizon and the Principal &quifer
are almost same. It is not clear, how the Principal
Aquifer can be considered as confined aquifer. Need
clarification.

A-10. For a given project, the boundary conditions should
not change. Based on the physical nature of the site,
the boundary conditions should be fixed for the
numerical model. Variations in boundary conditions
should be explained.

a-11. Page 4-7, 2nd para: "Surface recharge is represented
as elemental source boundaries, and assigned to the
surface elements (layer 1) of the model".

Layer I represents the top of groundwater to the bottom
of the Shallow Aquifer. Surface recharge has to be
represented by a variable boundary condition. Indicate
how the surface recharge is represented as elemental
source boundaries.

A-12. Section 4.2.5 and Page 4-10, 1st para: "The
longitudinal dispersivity of 680 ft is used in the

?



Subbasin model,'. How vas this value evaluated?

A-13. Page 4-11, 1st para: In the model study, it is assumed
that the migration of solute is not retarded by the
sorption process. _ny model study should closely
simulate the field conditions. The assumption of the
velocity of groundwater flow is same as the velocity of
the solute will not simulate the field condition and

is not appropriate.

A-14. Page 4-13 3rd para, last sentence: "It is assumed that

...... at the area of the highest observed
contamination in groundwater, w_th_n the 500-pg/L TOE
concentration zone (Figure 3-18)"·

It should read within the greater than 500-pg/L TOE
concentration zone.

A-15. Page 4-13, 4th para: Contaminant mass introduced to the
hydrogeologic system may not depend up on the pumping
scenario. However, this will make the surface recharge
applied to the four surface elements as moving
boundary· How does the numerical model accommodate
the moving boundary of the surface elements. (Also,
see the above comment)

A-16· Figures 4-4a, 4-4b and 4-4c: No field data or other
rationale are provided for the spatial distribution of
hydraulic conductivity used on the model. Without a
basis in site-specific data there is little certainty
that the model simulate the groundwater regime.

A-17. Figure 4-5: Provide boundary conditions for the east and
the southwest sides of the model.

A-18. Section 5.3, Calibration Results:

· Provide for comparison, the simulated and the actual
groundwater flow in a map for various layers.

· Provide for comparison the vertical gradient for the
actual and the simulated conditions.

A-19. Section 5.1, Page 5-1, 2nd para: A root mean square
(RMS) error of 15 feet was assumed as calibration
target for the steady state condition. This error of
15 feet is too large. The error should be less than
10% of the fluctuation of the groundwater table.

A-20. Page 5-3, 1st para: See the above comment.

A-21. Page 5-3, 3rd para: Include the comparison of hydraulic
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conductivity values for the Intermediate Horizon layer.

A-22. Table 5-1: Indicate the locations of the water level
elevations.

A-23. Page 6-3, 2nd para: Due to many uncertainties in the
model simulation, the calibration results may indicate
that the best match was obtained using a retardation
factor of 1. However, from the available data, it is
not justifiable to use no retardation for the solute
transportation. The groundwater velocity and the data
from the contaminated plume movement clearly indicates
the impact of the retardation factor greater than 1.

A-24. Section 6.3 and Figures 6-1a and 6-1b: These figures do
not show agreement between the interpreted data and the
simulated values (indicating the problems with the
numerical model study).

A-25. Section 7: Many of the conclusions arrived for the
sensitivity analysis could have been drawn without
performing the sensitivity analysis. Time interval
variation and its effect on the model should have been

included in the sensitivity analysis.

A-26. Page 8-1, 2nd para, last sentence: "A 91-day time
interval was used in these simulations".

See the above comment.

A-27. Page 8-2, Ist para, last sentence: "Consideration of
retardation effect is important when estimates of mass
removal time for the contaminated aquifer cleanup are
desired, but it is not an objective of the OU-1 IAFS".

However, the consideration of the retardation effect is
very important to simulate the solute transportation
which is the main objective of the OU-1 IAFS. To meet
the main objective of the OU-1 IAFS, model study should
be performed with retardation effect.

A-28. Page 8-2, 2nd para, last sentence: "The migration of
particles of contaminated groundwater was traced from
their origin at the edge of the 5-_g/L TCE and benzene
concentration zones, and from the highest concentration
zone (above 50 _g/L)".

This sentence is not clear. Need clarification.

A-29. Page 8-5, 3rd para, Figure 8-3b: The simulated
distribution of TCE after 20 years in Principal Aquifer
(No-Action Alternatlve, No-Active-Source) shows a

9



discontinuity in the plume movement. Need discussion
to justify the results.

A-30. Page 8-6, Ist para, Figure 8-4b: Comment is similar to
the above comment (A-31).

A-31. Page 8-10, Figures S-Sa and S-Sb: The simulated path
lines do not follow the present plume movement. For
example, the uncontaminated area north and south of
narrow band width of the present plume is being
contaminated by the model simulatlon. Need
verification of model slmulatlon.

A-32. Figure 8-8c: Inside the 5-ppb TCE contour, some areas
are not covered by the pathlines. Provide
clarification for the area not covered by the
pathlines.

A-33. Figure 8-11a: It appears that the upgradient area of
the Actlve-source is being contaminated. Verify the
results.

A-34. Figure 8-15a: comment is similar to the comment A-34.

A-35. Figure 8-15c: Comment is similar to the comment A-34.

A-36. Figure 8-16: Comment is similar to the comment A-34.

A-37. Figure 8-19a: See the comment A-35.

&-38. Section 10.0, References: This section does not include
all the references identified in the text.

APPENDIZ C

C-1. Section 4.0: Need backup calculatlons to review this
section.

APPENDIX D

D-1. Page D-6, 7th para: Provide required levels of TCE
along with the removal efficiency.

D-2. Page D-6, Section 3.2: Include the required levels of
TCE and the removal efficiency.

APPENDIX E
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E-1. It is very difficult to comment on the cost estimate
that consists of nothing but lump sum figures. Need
backup information and calculation to review.
(However, it is interesting to note some of the
accuracy of the lump sum cost estimate. For example:
$32,423,404; $3,969,1041 $1,859,789 and $1,228,131).

_PPENDIX H

H-1. At this stage of IAFS, it is too early to estimate
(order of magnitude estimate) the aquifer restoration
times for Alternative 3 and 4. Such estimates may be
misleadlng.

I am available to attend project meetings to resolve any
technical issues identified in this memo. In the meantime, if

you have any clarification on this memo, please contact me at
CALNET 8/473-3637.

cc: Karen Baker

Geological Services Unit
Region 4

John Woodling
Geological Services Unit/HQ

11



Bechtel
401WestAStreet CLEAN II ProgramSuite1000
SanDiego,CA92101-7905 Bechtel Job No. 22214

Contract N68711-92-D-4670
File Code: 0 3 3.3.

IN REPLY/REFERENCE: CTO-0080,0 0 0 2

October 18, 1994

State of California Environmental Protection Agency
Department of Toxic Substances Control
245 West Broadway
Suite 350

Long Beach, CA 90802-4444

Attention: Juan Jimenez, RPM Base Closure Branch

Subject: Review Comments on Marine Corps Air Station E1Toro, California - Draft
Operable Unit One Interim Action Feasibility Study Report including Draft
Groundwater Modeling.

Dear Mr. Jimenez:

Attached are review comments on the subject Interim Action Feasibility Study Report including
Draft Groundwater Modeling dated 1 September 1994. Generally, this report meets the
requirements for an acceptable CERCLA FS and it appears to satisfactorily evaluate and
compare a number of potentially applicable alternatives. The £mal recommended alternative
(4b) represents the preferred interim remedial action based on the evaluation presented. Because
of the fact that ARARs fall within a very specialized category of agency review I have not
commented on them. I have reviewed all other parts of this report..

There are numerous comments and concerns which should be addressed prior to agency
acceptance of the final document. I have attached these comments in hard copy and electronic
for your convenience. The electronic data are included as Word Perfect 5. I and Word for
Windows 6.0 files both in PC format. If you feel that this is assists you, I will provide electronic
copy with all future comment packages. Let me know at your convenience.

I can be reached in Bechtel's San Diego office at (619) 687-8780; the facsimile number is (619)
687-8787 until October 19. I will be out of town until the Risk Assessment meeting on
November 8 in San Francisco.

Sincerely,

D_t_te J. Tedaldi, Ph.D., P.E.
T_chni aclQuality Assurance MCAS El Toro

_'Bechtel National,Inc. S_ E.g_,_-c_,_?,_o_



CC:

Larry Vitale, Remedial Project Manager
Califomia Regional Water Quality Control Board - Santa Ana Region
2010 Iowa Avenue, Suite 100

Riverside, CA 92507-2409

Joseph Joyce BRAC Environmental Coordinator
Department of the Navy - Southwest Division
Naval Facilities Engineering Command
Environmental Division

1220 Pacific Highway, RM 18
San Diego, CA 92132-5181

Bonnie Arthur, RPM

U. S. Environmental Protection Agency Region IX
Hazardous Waste Management Division, H-9-2
75 Hawthorne Street

San Francisco, CA 94105-3901

Attachments



CLEAN II
CTO 080

Date 8/9/94

To: MCAS E1Toro BRAC Cleanup Team

From: Dante J. Tedaldi

Re: MCAS E1 Toro CH2M-Hill Draft Operable Unit One Interim Action

Feasibility Study Report including Draft Groundwater Modeling

Date 18 October, 1994

Summary of OU-1 Interim-Action Feasibility Study Report
Comments

Generally, this report meets the requirements for an acceptable CERCLA FS and it
appears to satisfactorily evaluate and compare a number of potentially applicable
alternatives. The final recommended alternative (4b) represents the preferred interim
remedial action based on the evaluation presented. Because of the fact that ARARs fall
within a very specialized category of agency review I have not commented on them. I
have reviewed all other parts of this report.

A great deal of effort was obviously expended on the groundwater model calibration and
simulation tests. The modeling efforts form the basis for the support of Alternative 4 and
appear to the reasonable.

OU-1 Interim-Action Feasibility Study Report

Executive Summary

Comment Number 1

Page ES- 1

Is Volume I (the RI, HHRA, and the FS summary) available at this time?

Comment Number 2

Page ES-3

Figure ES-1 is missing.

ReviewCommentsDraftOperableUnit1 IAFSReport page1



CLEAN II
CTO 080

Date8/9/94

Comment Number 3

Page ES-7

The distinction between when MCLs and MCLGs would be used is not provided but
should be made here.

Comment Number 4

Page ES-9 through ES-11

The Executive Summary does not appear to be the place to summarize the screening of an
alternative that was eliminated. Only the final alternative should be presented here.

Comment Number 5

Page ES- 12

The text mentions the need/use of additional wells; however, Alternative 3 doesn't
include these wells and this point is not clear in the description. Optimization of
Alternative 3 occurs with Alternative 4 and the two concepts should be separated.

Comment Number 6

Page ES- 14

Table ES-2 includes a numerical ranking system for alternatives. The CERCLA FS
process does not incorporate such a system. When the difference between values is large,
e.g., 1 and 4, ranking may not be a problem, but when the difference is perceived to be
small, ranking becomes quite subjective. Moreover, at this stage, two scores are missing
- Community Acceptance and State Acceptance, and these two could change the final
outcome on a numeric basis, but not on the basis of their importance described in the text.
The uncertainty associated with Alternatives 4a and 4b seem identical. The BCT should
consider the pros and cons of this approach and provide guidance to the contractor.

Introduction

Comment Number 7

Page 1-19

For ease of reading, consider aligning the numbers by the decimal point. This comment
applies to all tables in this document.

Comment Number 8
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Page 1-25

Contract required detection limits (CRDLs) are applicable under the CLP program to
inorganics only. Contract required quantitation limits (CRQLs) should be used when
referring to organic CLP analyses. The correction should be made here and in all other
tables.

The correction should be made throughout the text of the document also, because this
error appears repeatedly. For example, at the top of page 1-33, 140, and 1-41.

Comment Number 9

Page 1-47

Considering the large amount of effort expended in the RI Report on the description of
the nature and importance of the inorganic aqueous geochemistry at MCAS E1 Toro, it is
recommended that additional text be included here which identifies key geochemical
parameters which may affect the remedial actions. This is particularly relevant because
the desalter is designed to remove inorganics and it is being considered as a principal
component of the remedial actions.

Comment Number 10

Page 1-48

Nowhere in any previous OU-1 documents has a presentation been made regarding the
temporal change in the contaminant plumes. The third bullet item needs to be supported
in some way by the data. Although the model predictions used as part of Alternative 1
seem to fill this need, inspection of the model figures does not strongly support the notion
of widespread migration. In fact, after 20 years, not much migration would appear to
have occurred when considering the 5 gg/L contours.

Comment Number 11

Page 1-49

The bold text for the first bullet items appears to be correct; however, the reason stated
following it may not be as true. Restoration time, difficulty and cost (RT, D &C) could
increase with increased sorption, however, dispersion of the contamination would also
increase RT, D & C. The statement should not attribute cause and effect solely to

partitioning.
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Comment Number 12

Page 1-49

The second bullet implies that there is some negative aspect related to the increased
presence of DCE and DCA. What would that be? These compounds are far less toxic
than TCE.

Remedial Action Objectives and ARARs

Comment Number 13

Page 2-4

The entire risk assessment section needs to be updated with respect to the comments on
the RI and RA.

General Response Actions and Remedial Technology Screening

Comment Number 14

Page 3-1

Table 3-1 should note that institutional controls, although traditionally associated with
legally enforceable restrictions and agreements, could also include public education
programs.

CommentNumber15

Page 3-3

Table 3-2 should state that "Natural process of biodegradation are not expected to be
effective and are extremely slow." There is no evidence to support the assertion that
natural biodegradation of VOC is potentially effective at this site. Consider the fact that
earlier (see Comment Number 12) the IAFS implied that the by-products of
biodegradation are more problematic than the original contaminants.

Comment Number 16

Page 3-7

Air stripping, not only steam stripping, may also result in scaling of the column and
packing with the water quality at MCAS E1 Toro. This should be noted.

ReviewCommentsDraftOperableUnit 1 IAFSReport page4



CLEAN II
CTO 080

Date 8/9/94

Comment Number 17

Page 3-11

The term, reinjection, is a misnomer that is commonly used. The groundwater was never
initially injected, therefore, it cannot be reinjected. Simply use the term, injection, here
and throughout the report

Identification and Screening of Remedial Action Alternatives

Comment Number 18

Page 4-5

The figure and those which follow show an arrow head dropping down from the plume.
This is may be misleading to some readers since it seems to suggest that the remedial
action would cause the plume to move in a new direction. The arrows should be
removed.

Comment Number 19

Page 4-11

The discussion of this alternative and those which follow are noticeably brief with respect
to institutional controls. These descriptions should be more detailed because it is clear
that any remedial action proposed would include an institutional controls program.

CommentNumber20

Page 4-12

The pumping rate for Alternative 2 is not mentioned here, yet later on page 4-17 it is.
This should be corrected.

Comment Number 21

Page 4-12

The text here and elsewhere states that the pumping rate for the Desalter would be 8,000
ac-ft/yr. Because this expression of units is not commonly used in feasibility studies, the
authors should maintain consistency and use gallons/minute or gallons/days.
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Comment Number 22

Page 4-13

The description of Alternative 4 should include some detail of what can be expected from
a system design standpoint. What are the expectations for flow conditions and extraction
well locations and numbers?

Comment Number 23

Page 4-20

The nomenclature for the numbering of alternatives creates a bit of confusion later on
because Alternative 2 seems to be missing, when actually it was simply screened out. A
smoother presentation would have the final alternatives numbered 1, 2, and 3, rather than
1, 3, and4.

Groundwater Extraction Options

Comment Number 24

Page 5-3

The production rate used in the model calibration should be noted.

Comment Number 25

Page 5-10

Terminology is confusing. What aquifer contains the 5 gg/L TCE concentration zone?
Later in the paragraph a 50 gg/L TCE concentration zone is mentioned, but there is still
no easily found definition of these terms. It seems that these concentration zones could
be within any aquifer. The report should use only one system for description of
contaminant zones.

Comment Number 26

Page 5-10

At the beginning of the paragraph the text states that "Under the Desalter-Only
alternative...migration of contaminated groundwater within the Shallow Aquifer is
reduced by pumping the Desalter wells." This language implies that the reduction is a
beneficial result of pumping. However, later in the same paragraph the text states that
"...highly contaminated groundwater from this zone may migrate into the Principal
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aquifer." This implies that the downward gradient is a bit problematic from a restoration
standpoint. Some clarity is needed here.

Comment Number 27

Page 5-11

The title of this figure indicates that it represents conditions within the shallow aquifer,
but the figure shows projected flow paths within the shallow and principal aquifers.
Apparently, the figure considers effects on the principal aquifer due to migration from the
5 gg/L TCE concentration zone in the shallow aquifer. If this is the case, it should be
clarified.

Comment Number 28

Page 5-13

Similar to the preceding comment, the intent of this and other complementary figures
should be clarified in the titles

Comment Number 29

Page 5-14

This figure conveys the essence of the comment above (Comment Number 12), i.e.,
Alternative 3 will draw more contamination mass into the deeper zones than Alternative
1. However, it would be helpful to see this in a table which clearly identifies the mass
distribution between aquifers under different scenarios. Although we do not have an
estimate of the initial source mass, a normalized representation would be helpful.

Comment Number 30

Page 5-22 through 5-31

Active source and former source scenarios both confu'm that Alternative 4 would provide
the greatest degree of cleanup; however, the distinctive components are the shallow on-
station wells. The authors should confu'm the predictions related to extraction rates from
these wells because there have been indications that 600 gpm is far from achievable.
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Comment Number 31

Page 5-34

Figure 5-8 is very difficult to interpret because in black and white there is almost no
distinction between the flow lines and any of the other types of lines on the figure. It
appears that this was an oversight in the copy room and the figure is actually a color
illustration.

Comment Number 32

Page 5-38

It is unclear at this time whether the response to VOC migration in the northwest will be
addressed by OU-2. Efforts between the OU-1 and OU-2 consulting teams will need to
be managed with this objective in mind.

Development of Remedial Action Alternatives Remaining for Detailed
Analysis

Comment Number 33

Page 6-4

Because institutional controls require administration and enforcement and there are costs
associated with these actions, the cost for Alternative 1 cannot be zero.

CommentNumber34

Page 6-5

Units of expression should be consistent in the report; therefore, ppm should be replaced
with mg/L and ppb with gg/L.

Comment Number 35

Page 6-19

It would be helpful and probably supportive of Alternative 4 to identify the estimated
duration of time after initiation of Alternative 3 for which the implementation of source
controls would be of little use.
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Comment Number 36

Page 6-19

For comments on the cost estimates see Comment Numbers 90-92.

Comment Number 37

Page 6-21

An enhanced discussion of the viability of maintaining or even achieving 60 gpm/well
should be included. The text should identify potential actions or consequences of the
wells not being capable of maintain the predicted flow. Will the objectives of Alternative
4 still be met if the flow is less than predicted? These issues have been adequately
discussed in meetings but they should be clarified in the text.

With the apparent uncertainty in the well yield, it may be appropriate to use a range of
flow rates in the evaluations rather than a single value.

Comment Number 38

Page 6-22

The addendum was received on October 6, 1994, "Addendum to the Draft Operable Unit
1 Interim Action Feasibility Study Report," dated 30 September 1994. No specific
comments were identified.

Comment Number 39

Page 6-29

The text states that if Phase II data indicate that higher TCE concentrations in the source
area exist, groundwater extraction for the source are may not be valid. This statement
does not support the other arguments in favor of Alternative 4, namely that source control
will prevent the migration of VOCs downgradient to the desalter wells. If higher
concentrations are found at the source area, it would only emphasize the need to
hydraulically control the source. Other technologies such as air sparging may be
effective in removing VOCs from water, but the rest of this IAFS has lead the reader to
believe that hydraulic source control is essential at this site. It would seem that other
technologies, in addition to hydraulic source control would be appropriate if higher
concentrations are found.
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Comment Number 40

Page 6-39

Provide a definition of FRP (Table 6-5) and 8 in. WC (Table 6-6).

Comment Number 41

Page 6-41

MICR is not a common acronym and should be spelled out here. It is also missing from
the Acronyms and Short Forms.

Detailed Analysis of Remedial Action Alternatives

Comment Number 42

Page7-2

The maximum detected TCE value is missing from the text in the 4th paragraph.

Comment Number 43

Page 7-5

For Alternative 3, indicate which aquifer (the principal aquifer it would seem) would
eventually be flushed.

Do not concur with the statement for Alternative 3 that "theoretically...no wastes would
remain onsite, and therefore no residual risk would persist." Soil contamination in the
vadose zone would be unaffected by the desalter system and therefore contamination
would remain, even in a theoretical evaluation. See the discussion on pages 7-13 and 7-
14 of the IAFS.

Comment Number 44

Page 7-5

For Alternative 1, consider changing text to "Does not actively reduce toxicity, mobility,
or volume." This would eliminate the confusing combination of "...increase reduction..."
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Comment Number 45

Page 7-5

For Alternative 4a, under Short-term Effectiveness. A hyperbola is a plane curve having
two branches. Thus, the term "hyperbolic value" does not seem to be appropriate for the
use provided in the text. A more accurate term would be "asymptotic value." Also,
indicate where within Section 5 that the discussion of asymptotic values is found.

Comment Number 46

Page 7-9

See previous comments regarding the non-zero cost of No Action.

Comment Number 47

Page 7-9

Here and elsewhere in the report all large cost numbers (greater than $1 OM) should be
rounded to the nearest million dollars, smaller costs should be rounded to the nearest
hundred thousand.

Comment Number 48

Page 7-19

The statement related to the preferential sorption of VOCs onto fine grained material
shouldbereferenced.

Comment Number 49

Page 7-21

Arsenic is a carcinogenic metalloid.

Comment Number 50

Page 7-22

The meaning of the expression "...could require half again to twice as long..." is not clear
and the sentence should be corrected to make sense when compared to the numerical
values provided in parentheses.
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Comment Number 51

Page 7-30

There is a typo error in the second to last sentence of the 4th paragraph. Alternative 3 is
stated twice, but the comparison is between Alternative 3 and Alternative 4.

Comment Number 52

Page 7-36

The nine U.S. EPA evaluation criteria do not include uncertainty as a separate criterion.

Comment Number 53

Table 7-2

The table indicates that retardation has moderate effect on the contaminant

concentrations. However, no retardation factor was used in the modeling efforts. The
intent should be clarified.

Appendix A Groundwater Modeling Report

Comment Number 54

Section 3.2.3

Since the shallow aquifer is unconfined, the use of the term storage coefficient, instead of
thetermspecificyield,seemsto beinappropriate.

Comment Number 55

Section 3.3

Why the review of past ground water level data was restricted to the years 1957, 1965,
1983, and 1985 through 19907 A review of data from other years would provide further
insight into changes in regional ground water flow direction and how they are affected by
hydrologic conditions (dry vs. wet years) and ground water usage. Ground water level
data for other years should be available from the Department of Water Resources.

Comment Number 56

Section 4.2.2

The report does not adequately explain how the hydraulic conductivity data presented in
Section 3 were used to define the hydraulic conductivity zones presented in Figures 4-4a,
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b, c. It would be helpful to present the hydraulic conductivity data on a map to facilitate
the comparison of the hydraulic conductivity zones used in the model with the measured
values. Including a Figure similar to Figure 3-22 of the OU- 1 RI Report would help
make the report more self contained.

Comment Number 57

Section 4.2.5 (page 4-10)

It would be helpful to expand the discussion on numerical dispersion to discuss the
performance of CFEST in this respect based on past experience with the code.

Comment Number 58

Section 4.2.5 (page 4-12)

The discussion of the highest TCE concentration (1,000 lag/L instead of the observed
maximum value of 2,000 lag/L) in the initial condition used in the model for the
predictive simulations leaves some unanswered questions. Does the TCE distribution
used as initial condition in the model provide the same total TCE mass as that estimated
from the field observations? Does this mean that the discretization of the problem
domain in the vicinity of the highest observed concentrations is too coarse?

Comment Number 59

Section 4.2.5 (page 4-13)

The statement "Although variations in TCE concentrations...suggest that multiple sources
of TCE may be present, the modeling approach assumes only one source of TCE
contamination" needs further clarification. Does the one source included in the model

provide the same TCE mass as the combined total of the individual sources? Some of the
potential sources are located at substantial distances from each other. How does the
omission of potential sources, e.g., the Magazine Road Landfill source, affect the
reliability of the model predictions?

Comment Number 60

Section 5

Flow Model Calibration: Besides minimizing the RMS error between observed and
simulated heads, it is equally important to match the ground water flow direction. The
model in general matches the observed flow direction, but with two notable exceptions.

The flow direction in the shallow aquifer at the base seems to be more to the west, while
the interpreted flow direction is more to the northwest (compare Figure 5-1 with Figure 3-
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10). It would be instructive to include a Figure superimposing the two sets of contours to
illustrate agreement, or disagreement in flow directions in critical parts, in terms of
contaminant transport, of the simulation domain. How does this difference in flow
direction affect contaminant transport predictions?

The pumping center west of the base shown in the Fall 1992 data is not reproduced by the
simulation (compare Figure 5-1 b with Figure 3-11).

Comment Number 61

Section 5.1 (page 5-1)

The definition of the RMS error should read "the RMS error is the square root of the
average of the squared differences of..." instead of the "the RMS error is average of the
squared differences of..."

Comment Number 62

Section 6

Solute Transport Model Calibration: It is recognized that it is practically impossible to
meaningfully simulate the migration of contaminants over the past 50 years with no
documented information about contaminant sources and limited information about

ground water flow conditions during this period. However, there are two areas of
disagreement between simulated and observed concentrations that merit further
discussion.

1) The simulated TCE plume is much wider than the observed plume. The report
states that the lateral dispersivity used in the model calibration was equal to zero (page 6-
3). This raises the question of why the simulated plume is so wide and calls for an
assessment of the magnitude of lateral numerical dispersion in the model. It would be
instructive to compare the simulated plume with particle tracks originating from the same
sources as those used in the model calibration. The lateral extent of the simulated plume
with the two _nethods should be about the same. If not, the difference might be
attributable to lateral numerical dispersion.

2) The calibration did not include any sources in the Magazine Road landfill area.

Comment Number 63

Section 6

Iit would be appropriate here to discuss the impact of using a steady-state flow field for
calibrating the model over the last 50 years, in view of the fact that during this period
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there were significant changes in the direction of ground water flow, as suggested by the
maps presented in Attachment 2.

Comment Number 64

Section 6.2 (page 6-2)

The references to Figure 4-5 should be changed to references to Figure 4-4b. There is no
Figure 4-7 in the report.

Comment Number 65

Section 7

Sensitivity Analysis: The sensitivity analysis presented in this section is focused on the
model predictions, not the calibration. Therefore, this section should follow Section 8
which presents the model predictions for the base choice of input parameters.

Comment Number 66

Section 7.1.2 (page 7-3)

The discussion of the sensitivity analysis for the specific yield is confusing. Since the
principal aquifer is confined, the use of the term specific yield for this aquifer (layers 3, 4
and 5) is inappropriate.

Comment Number 67

Section8.1(page8-1)

Does the term "...time interval..." in the sentence "a 91-day time interval was used in
these simulations" mean "time step", or does it mean something else?

Comment Number 68

Section 8.3.1 (page 8-7)

In the sentence "The Desalter extraction wells are..." the reference to Figure 8-9 should
be changed to Figure 8-5.

Comment Number 69

Sections 6, 7, and 8

The Principal Aquifer is represented in the model by 3 layers (layers 3, 4 and 5).
However, all the contaminant transport simulation results presented in Sections 6, 7 and 8
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are described as contaminant distributions in the Principal Aquifer. Are these average
(geometric mean) concentrations of the concentrations in layers 3, 4 and 5? What is the
vertical distribution of contaminants in the Principal Aquifer predicted by the model?
Are there any field data to establish the vertical extent of contamination in the Principal
Aquifer?

Comment Number 70

Section 9

Model Uncertainty and Limitations: The discussion of the model limitations should
address the potential impact of numerical lateral dispersion on the simulated contaminant
distribution. The simulation results (Figure 6.1) suggest that the lateral numerical
dispersion may affect the model results. This would affect both the lateral extent of the
simulated plumes and the their peak concentrations.

Comment Number 71

Section 9.3

What is the uncertainty arising from hydrologic conditions (wet vs. dry years) and their
impact on aquifer recharge. An evaluation of all past WDR ground water level maps in
conjunction with hydrologic data for the same period could provide insight into any
relationship between the temporal and spatial distribution of recharge and changes in
ground water flow direction.

Comment Number 72

Section 9.4

The discussion of uncertainty in calculated concentrations should address ongoing
contamination sources.

Comment Number 73

Section 9.5

The recommendations on improvements to the model should include an evaluation of
other potential contamination sources.

Comment Number 74

References

The list of references is incomplete. For example, it does not include the references
Cherry(1994) and Neuman (1987) cited in page 4-10.
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Appendix B

This Appendix was not reviewed. Refer to introductory comments for explanation.

Appendix C

Comment Number 75

Page C- 1

See Comment Number 37 regarding concerns about the selection of a single value for
production from the shallow aquifer.

Comment Number 76

Page C-3

Although a great deal of environmental data are lognormally distributed, some readers
may not know this and an explanation of the basis for the assumption of lognormal
distributions and thus the reasons for the use of geometric means should be included here.
In addition, because mathematically the geometric mean is always lower than the
arithmetic mean, the authors should establish the validity of using this descriptor.

Comment Number 77

Page C-7

The assumed removal efficiencies axe presented without a basis for the assumptions. It
would seem that these efficiencies are the output of the model predictions based on a
specific flow rate, temperature, packing type and size, column width and height, and
other key design parameters. If this is indeed the case, then the sentence should read
"...based on the following calculated removal efficiencies..."

Comment Number 78

Page C-7

In the last partial sentence on the page, it is not clear if the statement refers to combined
flow of the on-station wells and the deep desalter wells or simply the on-station wells
alone.

Comment Number 79

Page C-8
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In the last sentence of the first paragraph. The statement regarding the 10 percent
increase in TCE concentration from 3.2 gg/L to 3.6 gg/L is barely supportable and should
be reconsidered. The calculation errors associated with the stripping model assumptions
and round-off errors lend little support to such small differences. The authors should
state the magnitude of the error associated with their calculations if they insist on
maintaining a certain level of significant figures.

Likewise, in the last paragraph on page C-8 the text identifies a calculated TCE
concentration of 32.7 _tg/L and compares this value to the desalter design value of 21
gg/L. It would seem appropriate to round the value to 33 !xg/L.

Comment Number 80

Table C- 1

The geometric mean value is provided at the end of the first row of data from Round 1.
Does this mean that the mean value is representative of only the Round 1 data? The
mean should be calculated from all the data from both rounds.

Comment Number 81

Table C- 1

This table includes several mean values which should be rounded to eliminate the

presentation of unsubstantiated significant figures.

Comment Number 82

Table C- 1

It is incorrect to present a mean pH. The non-conservative quantity of hydrogen ion
concentration cannot be averaged. Temperature and conductivity should not be averaged.
Present these values as a range, not a single mean value.

Comment Number 83

Table C-1

When a U value is presented, is it correct to assume that the detection limit (U value) and
not 1/2 U was used in the calculation of the geometric mean?

Comment Number 84

Table C-2
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Similar to previously stated concerns regarding use of significant figures, especially
calcium, chloride and cyanide. Also, refer to previous comments regarding erroneous use
of mean pH.

Comment Number 85

Table C-3

Remove mean pH and do not present a flow proportioned pH value. Similar comment for
temperature.

Comment Number 86

Table C-5

It is not clear what the Removal (%) column refers to. Provide clarification of basis for
removal calculation.

Appendix D
Comment Number 87

Page D-3

The need for radon measurement in groundwater as part of Phase II should be
communicated clearly to the CLEAN II team.

Comment Number 88

Page D-7

Add the complete reference with date and source of publication for the article by Ford et
al.

Comment Number 89

Table D-6

The footnote is not linked to the correct entry in the body of the table.

Appendix E

Comment Number 90

Table E-1, E-2, and E-3
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The additions to the construction costs, represented as 5 to 20% multipliers, seem a bit on
the high side in total; however, since these factors are applied uniformly this fact should
not affect the cost comparisons between alternatives. In most cases, engineering design
under CLEAN I and CLEAN II cannot exceed 7 percent of the capital cost.

Comment Number 91

Table E-l, E-2, and E-3

Any mechanical system that operates for a period of 40 years will undoubtedly require
frequent repair of major components periodically during this period and probably may
need complete replacement of most major components at least several times during this
long period of performance. These additional non-annual O&M costs are absent from the
estimate basis and these items will probably represent a significant cost when viewed as
part of the present worth analysis. This issue should be addressed.

Comment Number 92

Table E-1, E-2, and E-3

As noted earlier, here and elsewhere in the report all large cost numbers (greater than
$10M) should be rounded to the nearest million dollars, smaller costs should be rounded
to the nearest hundred thousand. There is no reason to believe that a greater level of
accuracy exists for these estimates.

Appendix F

CommentNumber93

Page F- 16

Provide an explanation of Field's hydraulic calculator.

Appendix G

No comments.

Appendix H
Comment Number 94

Page H-3

Does V represent the total cell volume or the pore volume?
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Comment Number 95

Page H-7

The computer model assumed no retardation, i.e., retardation factor equal to unity. Why
was a retardation factor of 2 used for these calculations? The calculations are highly
sensitive to the retardation factor and therefore a range of values should have been used
as part of a sensitivity analysis, rather than a single value.

Comment Number 96

Page H-9

Third sentence of the first paragraph. What does the statement "...based strictly on
soloing the mass balance equations..." mean? It appears to be an error.
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