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RESPONSE TO COMMENTS ON
DRAFT FIELD SAMPLING PLAN AND DRAFT QUALITY ASSURANCE PROJECT PLAN
FOR FACILITYWIDE GROUNDWATER MONITORING AT
NAVAL STATION TREASURE ISLAND, SAN FRANCISCO, CALIFORNIA

This document presents the Navy’s responses to comments from regulatory agencies and the City of San
Francisco on the Draft Field Sampling Plan (FSP) and the Draft Quality Assurance Project Plan (QAPP)
for Facilitywide Groundwater Monitoring at Naval Station Treasure Island (NAVSTA TI), San Francisco,
California, dated February 10, 2000. Comments were received from the California Regional Water
Quality Control Board (RWQCB) on March 10, 2000 and from Geomatrix Consultants, Inc. (consultants
for the City of San Francisco) on March 20, 2000. The comments from the RWQCB include input from
the California Department of Toxic Substances Control (DTSC); no written comments were received from
DTSC. The U.S. Environmental Protection Agency (EPA) did not submit written comments, but James
Ricks, Jr. noted in a telephone conversation on March 20, 2000 with Ellen Casados, Navy Remedial
Project Manager, that EPA concurred with the RWQCB comments and had no additional comments. It is
also noted that, on March 2, 2000, the Navy held a meeting for Base Realignment and Closure (BRAC)
Cleanup Team (BCT) members at which the FSP and QAPP were presented and discussed; RWQCB and
DTSC representatives attended and provided interim comments at that time. Because of the nature of the
comments on the draft FSP and QAPP, those documents will be treated as final, as modlﬁed by changes
indicated by the following responses.

RESPONSES TO COMMENTS FROM RWQCB

General Comments

1. Comment: Data Quality Objectives.

Figure A-3 of the draft QAPP is a flow chart for decision rules developed in
accordance with data quality objectives (DQOs) for the ground water sampling
project. However, as discussed in detail at the above-referenced meeting, the
decision rules in the flow chart are structured for making remedial decisions
rather then for making ground water monitoring decisions. For example, the

“flow chart indicates when a site may be closed based on ground water analytical
data. Decision rules that discuss site closure are beyond the scope of this
periodic ground water monitoring program.

Board staff believes that one of the main reasons that the flow chart goes
beyond the scope of the ground water monitoring effort is that the Problem
Statement, Decisions, and Decision Rules identified in Steps One, Two and
Five of the DQOs are too broad for the project. For example, the Problem
Statement described on page 6 of the QAPP is “...ground water sites located
at Naval Station Treasure Island may be contaminated and impacting aquatic
life in San Francisco Bay.” The problem statement should instead be simply
that periodic ground water monitoring data is necessary to fill data gaps and
provide a comprehensive database to assist in making future remedial
decisions. The Decisions and Decision Rules should then focus only on what
data may be required to fill these data gaps.
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Response:

This change to the QAPP is critical because the Navy and the agencies have
yet to develop consensus regarding remedial decisions for ground water sites
at Naval Station Treasure Island. For example, Board staff has not formally
concurred with the concept of shoreline protection zone for all of Treasure
Island as referenced on page 8 of the QAPP. There is concurrence that
additional ground water monitoring data should be collected to fill data gaps.
Based on discussions during our above-referenced meeting, Board staff
understands that the Navy will modify the QAPP accordingly. For example,
Figure A-3 and the associated Decision Rules in Step Five of the DQO process
will be modified to eliminate all remedial decision end points.

As noted during the aforementioned meeting, although the flow chart (QAPP

Figure A-3) (Attachment A) outlines end points for the environmental investigation
activities, it is stated in the supporting text (QAPP pages 6 through 9) that data
collection activities and related groundwater monitoring decisions under the
facilitywide groundwater monitoring program.terminate at cell 10, with the exception
of completion of limited monitored natural attenuation (MNA) analysis in cell 11.
Remedial decisions outlined in cells 12 through 15 are not proposed for completion
under this project, as noted in the QAPP text. The purpose of showing the
investigation end points was not to suggest that remedial decisions should be made
under the groundwater monitoring program, but to highlight the decisions that will be
required under the on-going parallel corrective action plan (CAP) investigation at
petroleum sites and the remedial investigation (RI) at Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) sites. Therefore, the purpose
of outlining future decisions was to identify how the data may be used to support the
future resolution of those remedial decisions.

These points have been reinforced on an updated version of the figure (Attachment
A), which includes modification of information in cell 16 to indicate that only
recommendations will be provided under this project (as the QAPP text already
indicates), and interruption of decision flow-paths from cell 11, with text noting that
regulatory agency concurrence on decisions to be made for cells 11 through 15
remains outstanding. Furthermore, it has also been noted on the figure that ongoing
groundwater monitoring will be proposed while applicable site-specific decision
documents are being completed under the CAP and CERCLA programs.

The primary focus of the EPA DQO process is to define the question requiring
resolution, and to ensure that appropriate data will be collected to support the
resolution of the question. Accordingly, problem statements such as those noted
under general comment 1, that additional data are required to fill data gaps and
provide a comprehensive database, are too general to support the development of
DQOs. The Navy interprets the problem statement in the QAPP as an accurate
assessment of the primary question requiring resolution and therefore recommends its
retention pending future discussions with BCT members about remedial activities at
NAVSTA TI. It is also noted that, while those discussions remain ongoing, stated
data collection needs of responding BCT members and the Navy are largely identical,
as detailed in the QAPP and FSP and as updated in this response to comments.
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Response:

3. Comment:

Response:

Specific Comments

1. Comment:

Response:
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Detection Limits — Table 2-1 in Appendix Two of the QAPP lists the
analytical methods proposed for various ground water constituents of
concern. Board staff has previously expressed a concern that USEPA
ambient water quality criteria (AWQC) for human consumption of fish are
consistently less than detection limits previously used at Treasure Island.
The primary chemicals of concern with low AWQC are select semi-volatile
organics (SVOCs), polychlorinated biphenyls (PCBs), and mercury. Table
2-1 indicates that SVOCs, PCBs, and metals will be sampled using “low
level” analytical methods. However, the exact detection limits are not
provided in the table. We recommend that the Navy review the appropriate
AWQC and select analytical methods that provide detection limits equal to
or below the AWQC. The laboratory method detection limits (MDLs) and
practical quantitation limits (PQLs) should be provided in the QAPP. If
standard analytical methods are not available to ensure MDLs will be equal
to or less than AWQC, then the lowest detection limit possible should be
used and justified in the QAPP.

Information about detection limits is presented in QAPP Section A5.6, Detection and
Quantitation Limits. Detection and reporting limits are subsequently compared to all
currently accepted AWQCs in Table 2-3, Comparison of Detection Limits and
Analyte Screening Criteria (QAPP, Appendix 2). Approved analytical methods are
summarized in Table 2-1 (QAPP, Appendix 2) and elaborated upon in QAPP Section
B5, Analytical Methods. As noted in the QAPP, all proposed laboratory analytical
methods are sufficient to detect identified analytes of concern relative to currently
accepted criteria. The Navy is currently reviewing the issue of AWQC for human
consumption of fish. After the Navy has reviewed AWQCs for human consumption
of fish, analytical methods and detection limits will be revised, as appropriate. Itis
noted that 14 wells are scheduled for quarterly sampling in the upcoming wet-season
sampling event (late March), while 73 wells are scheduled for quarterly and semi-
annual sampling in the May sampling event (FSP tables 4-1 and 8-1). Should the
Navy determine that additional AWQCs necessitate lower MDLs, every attempt will
be made to incorporate any necessary changes before the May event.

Underground Storage Tank (UST) Sites — We understand that the QAPP
and FSP do not address periodic ground water sampling for UST sites.
Groundwater sampling at UST sites will be addressed in a separate plan.

Comment noted.

Field Sampling Procedures

Page 5 — language regarding low tide sampling should be modified to clearly
indicate that all sampling will be conducted within a 3-hour period at or after
low tide. '

Groundwater samples and water-level measurements will be collected from near-
shore wells within a 3-hour period following low tide.
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Response:

3. Comment:

Response:
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Page 5 — the FSP proposes collection of dissolved oxygen (DO) at multiple
depths within a well using a down-well probe prior to sampling. An object
submersed in a well will immediately disturb the water column, and field-
sampling results will likely be inaccurate unless the well is allowed to stabilize
for several hours prior to data collection. Because the probe data collection
technique is not conducive to a long period of water column stabilization, we
are doubtful that the data collected as proposed will be fully representative of
DO concentrations over a vertical profile in the well.

Down-well measurement of DO will no longer be conducted because of a change to
low-flow sampling techniques for sampling to be conducted under the facilitywide
groundwater monitoring program at NAVSTA TI. Updated information on low-flow

‘sampling techniques is provided in the response to RWQCB specific comment 25.

Page 6 — the draft FSP proposes that in cases where field paramefers do not
stabilize after extraction of three well volumes, then ground water samples
will be collected after a fourth well volume is removed. We do not concur
that ground water samples should be collected without stabilization of field
parameters. If field parameters do not stabilize, then efforts should be made
to understand why stabilization is not occurring. For example, the well may
need to be redeveloped prior to sampling,.

Updated information on purge water removal and parameter stabilization procedures
is provided in the response to RWQCB specific comment 25. As detailed in that
response, use of dedicated bladder pumps and low-flow sampling techniques is now
proposed for all wells under this monitoring program. It is noted that bladder pumps
and the related hose and sampling platform assembly are custom-manufactured to the
specifications of each well, and the manufacturing process takes a minimum of 14
business days. Therefore, in rare cases in which a bladder pump fails and no
replacement pump is immediately available, disposable bailers will be used as a
backup method for purge water extraction and sample collection. Backup use of
disposable bailers will be implemented in accordance with the standard operating
procedures detailed in the FSP. '

When purging must be completed with a bailer, it will be conducted as detailed in the
FSP. As discussed at the aforementioned meeting, pursuit of parameter stabilization
to the point of remoying large volumes of groundwater from the area surrounding the
well becomes a matter of diminishing returns. As an example, should field staff be
directed to extract purge water without fail until all parameters have stabilized, we
may achieve stabilization of conductivity readings while allowing more important
chemical data, such as volatile organic compounds (VOC) or metals analyses, to be
affected through the extended introduction and removal of the bailer through the
water column, combined with the effects of prolonged drawdown in the well.

Since turbidity is not an overarching problem in monitoring wells at NAVSTA TI,
redevelopment of wells to pursue parameter stabilization is not recommended at this
time. Additional information on purge water removal and stabilization procedures is
provided in the response to RWQCB specific comment 25, and is consistent with
EPA guidance (Puls and Barcelona 1996).
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7. Comment:

Response:

8. Comment:

Response:
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Reference:

Puls, R. W. and M. M. Barcelona. 1996. Low-Flow (Minimal Drawdown) Ground-
Water Sampling Procedures. U.S. Environmental Protection Agency. Office
of Research and Development. EPA/540/S-95/504. April.

Page 6 — the draft FSP proposes that wells with low recovery rates that pump
dry during purging will be sampled after the well has fully recovered. We do
not concur that low recovery wells should be sampled without stabilization of
field parameters. Efforts should be made to extract ground water during the
purging effort at low rates to prevent these wells from being pumped dry.
Considering the nature of sediments at Treasure Island, it is doubtful that
significant low permeability zones exist that would result in wells being
pumped dry if caution is taken during purging to prevent such conditions.

Efforts will be made to extract groundwater during the purge water removal effort at
low rates to prevent wells from being purged dry. Should, in a rare case, a well fail to
produce sufficient groundwater to achieve parameter stabilization, the well will be
sampled as proposed in the FSP, as updated in the response to RWQCB specific
comment 25.

Page 6 — the FSP should be clear that pumps used for well purging will be set
in the middle of the well screen.

Updated information on purge water removal procedures is provided in the response
to RWQCB specific comment 25.

Page 7 — the FSP should be clear that ground water samples for metals will be
preserved in the field after filtering.

When bailed and filtered metals samples are required, preservation of the sample will
take place only after filtration. When samples for metals analysis are collected with
low-flow sampling techniques, no filtration will be required and the samples will be
preserved in the field. Additional information on sampling methodologies is provide
in the response to RWQCB general comment 3 and RWQCB specific comments 25.

Page 7 — the FSP should be clear that the four proposed ground water
samples collected for stabilization of field parameters using the flow-through
cell will be collected at even time intervals during the sampling effort.

Comment noted. Updated information on parameter measurement procedures is
provided in the response to RWQCB specific comment 25.

Page 8 — the FSP should be clear that the well pump will be set in the middle ’
of the well screen during use of the flow-through cell.

Commented noted. Updated information on purge water removal procedures is
provided in the response to RWQCB specific comment 25.
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Page 11 — the FSP proposes that Investigation Derived Waste (IDW) will be
disposed of in accordance with State and federal regulations. Based on
discussions during our meeting, we understand that purge water will be
transported to the wastewater treatment plant (WWTP) at Treasure Island
provided that the chemical concentrations in the purge water are acceptable
to the WWTP. It is unclear what requirements the WWTP is implementing
for acceptance of purge water. The FSP should discuss what criteria is being
used to determine when purge water can be transported to the WWTP and
when the purge water will be hauled to an off-site disposal facility.

Because of the voluminous nature of the requirements for batch wastewater
discharges to WWTPs operated by the San Francisco Public Utilities Commission,
that information (21 pages) will be forwarded only to the RWQCB representative.
The information will also be forwarded to other interested parties, upon request.

Selection of Wells and Constituents of Concern

Table 4-1 of the FSP proposes wells and constituents of concern (COCs) for
sampling and laboratory analysis for each of the Remedial Investigation (RI)
and Corrective Action Plan (CAP) sites. The following provides Board
staff’s requested changes to the proposed sampling plan. Contaminant
concentrations that were evaluated by Board staff as part of the justification
for requested changes are the maximum concentrations detected for the
respective RI or CAP site during the 1998 annual ground water monitoring
event. The following is a brief summary of our justification for changes
[comments 11 through 16].

Comment noted.

In cases where SVOCs, PCBs, and/or dissolved and filtered mercury were
detected in source areas or near the shoreline, we are requesting additional
sampling to assess these contaminants using lower detection limits consistent

with the USEPA AWQC for these COCs.

Groundwater samples from all active wells will be collected for SVOC and metals
analysis at groundwater sites at which waste oils have been detected or incineration
or burning activities have been conducted and for which existing data show
detections at elevated levels relative to currently accepted AWQCs. Groundwater
samples from all active wells will also be collected for metals analysis at
groundwater sites at which leaded aviation fuel may be present. Collection of
groundwater samples for PCB analysis already has been proposed for all active wells
at sites for which existing data show detections at elevated levels relative to
currently accepted AWQCs. For information on detection limits, please see the
response to RWQCB general comment 2.

Sample suites for active wells at the following sites will be updated in FSP Table 4-1,
Data Collection Requirements:

e Site 06 — Fire Training School: SVOCs and metals (burn activities)
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12. Comment:

Response:

13. Comment:

Response:
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e Site 12 — Old Bunker Area (petroleum release sub-area): SVOCs and metals
(waste oil or unknown fuel)

o Site 14 — New Fuel Farm / Site 22 — Navy Exchange Service Station: SVOCs
and metals (waste oil)

e Site 25 — Seaplane Maintenance Area: metals (potential leaded aviation fuel)

An updated version of Table 4-1 is provided (Attachment B).

In cases where unfiltered metals concentrations exceeded AWQC and filtered
metals data has not been collected from this area, we are requesting
additional filtered metals data.

As detailed in the response to RWQCB specific comment 25, low-flow sampling will
be completed at active wells under the facilitywide groundwater monitoring program.
In accordance with low-flow sampling procedures, total metals will be collected and
analyzed. Beyond the metals analyses proposed in the FSP, as amended in the
response to RWQCB specific comment 11, no additional metals monitoring data are
proposed for collection at this time. It is noted that additional metals sampling will be
completed in the near future under a separate ambient metals study.

In cases where VOCs were detected at elevated concentrations, we are
requesting that wells with previous detections and shoreline wells be sampled
for these parameters. '

To ensure sufficient total petroleum hydrocarbons (TPH)-constituent information is

* collected under the facilitywide groundwater monitoring program, additional

14. Comment:
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groundwater samples will be collected for VOC analysis at all active wells at
groundwater sites at which TPH is an identified COC.

Sample suites for the following sites will be updated in FSP Table 4-1, Data
Collection Requirements:

e Site 06 - Fire Training School: VOCs (TPH a COC)
¢ Site 11 - Yerba Buena Island Landfill: VOCs (TPH a COC)
e Site 12 — Old Bunker Area (petroleum release sub-area): VOCs (TPH a COC)

e Site 14 — New Fuel Farm / Site 22 — Navy Exchange Service Station: VOCs
(TPH a COC) '

e Site 15 — Old Fuel Farm: VOCs (TPH a COC)
e Site 25 — Seaplane Maintenance Area: VOCs (TPH a COC)
An updated version of Table 4-1 is provided (Attachment B).

In cases where MTBE was detected, we are requesting that each well with a
previous detection be re-sampled for MTBE. -
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Response:

Comment:

Response:

Comment:
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This analytical information will be provided under the sampling program already
established in the FSP and QAPP. It is noted that the analytical method identified in
the QAPP for VOC analysis (EPA contract laboratory program [CLP] VOC method)
provides analysis for methyl-tert-butyl ether (MTBE). It is also noted, however, that
MTBE detections in samples from NAVSTA TI groundwater monitoring wells have
not been found at levels approximating RWQCB MTBE criteria (RWQCB 1998).
Specifically, the highest detection has been a laboratory estimated 0.005 milligrams
per liter (mg/L), while the RWQCB criterion is 8.0 mg/L.

Reference:

RWQCB. 1998. California Regional Water Quality Control Board — San Francisco
Bay Region Recommended Interim Water Quality Objectives (or Aquatic Life
Criteria) for Methyl Tertiary-Butyl Ether (MTBE). October 1. :

All new wells should have a full suite of analysis including VOCs, SVOCs,
PCBs, and dissolved metals.

Sample suites will be proposed on the basis of site-specific conditions. For example,
should new wells be installed in debris disposal areas at Site 12, it is likely the
referenced analyses would be recommended, as well as analysis for total petroleum
hydrocarbon-purgeable (TPH-p) and TPH-extractable (TPH-e), as is consistent with
the Site 12 conceptual model.

In cases where dissolved and filtered arsenic appears to potentially be
collocated with petroleum constituents, we are requesting re-sampling for
dissolved and filtered arsenic at all petroleum source wells and shoreline wells.

' Please see the response to RWQCB specific comment 11.

The following is a list of our recommended changes. Board staff may have
overlooked changes for one or more wells or COCs that would be consistent
with our above described rationale. We suggest that the Navy review this list
of requested changes and ensure that changes are made throughout the FSP
and QAPP to be consistent with our above-described justification.

Comment noted.

IR Site 01 — Add well 01-MWO1 to the sampling program. COCs for this
well should be dissolved and filtered metals.

For this well, samples for metals analysis will be collected under the ambient metals
study. '

IR Site 5/17 — Add wells 17-MW01 and 24-MW03 to the sampling program.
COC:s for these wells should be total petroleum hydrocarbons as diesel
(TPH-d), TPH as gasoline (TPH-g), TPH as motor oil (TPH-mo), VOCs,
SVOCs, and dissolved metals.
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Groundwater samples from 17-MW01 have not demonstrated elevated levels of TPH-
e or TPH-p relative to the proposed TPH in groundwater screening criterion for
NAVSTA TI. Only limited TPH-p data have been collected because gasoline-range
TPH has not been previously identified as a site-specific analyte of concern.
However, to support the neighboring ongoing field investigation under the CAP and
the upcoming additional sampling under the RI, groundwater samples will be
collected from 17-MWO1 for TPH-p and TPH-e analysis. As detailed in the FSP,

. well 17-MWO1 is proposed for VOC sampling and analysis in support of data

collection activities for Site 24. Groundwater samples from well 17-MWO1 have
shown no detectable levels of SVOCs; therefore, additional SVOC sampling is not
proposed at this time. The collection of groundwater samples from this well for
metals analysis will be proposed under the ambient metals study.

Groundwater samples from well 24-MW03 have not demonstrated elevated levels of
TPH-e (diesel and motor oil ranges) relative to the proposed screening criterion of 1.4
mg/L total TPH in groundwater at NAVSTA TI. Specifically, five of six samples
have had no detectable amount of TPH-e; one sample collected in 1995 was estimated
by the laboratory to have 0.21 mg/L TPH-¢ (a laboratory-qualified result). No TPH-p
data have been collected because gasoline is not a site-specific analyte of concern.
However, to support the neighboring ongoing field investigation under the CAP and
the upcoming additional sampling under the RI, groundwater samples will be
collected from well 24-MWO03 for TPH-p and TPH-e analysis. Since there have been
no SVOC or VOC detections in multiple samplings of well 24-MW03, additional
sampling for those analytes is not proposed at this time. It is noted, however, that
VOC data will be collected from this well under the MNA study, and VOC data will
be collected from neighboring well 17-MWO01, as discussed above. Metals analysis
of groundwater samples from this well will be proposed under the ambient metals
study.

CAP Site 06 — Add Volatile Organic Compounds, Semi-Volatile Organic
Compounds (SVOCs), and methyl-t-butyl ether (MTBE) for select wells
where these contaminants were previously detected, and VOCs and SVOCs
for all wells near the shoreline.

Please see the responses to RWQCB specific comments 11, 13, and 14.

IR Site 12 —~ Add VOCs and SVOCs for wells MW-5, 6, and 7. Add SVOCs,
PCB:s, and dissolved metals for wells MW-20, 21, 22, 23, and 24,

Please see the responses to RWQCB specific comments 11 and 13.

" CAP Site 14/22 — Add SVOCs and MTBE for all wells where these

contaminants were previously detected, dissolved and filtered arsenic for
all wells, and SVOC:s for all shoreline wells.

Please see the responses to RWQCB specific comments 11 and 14.
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CAP Site 15 — Add Monitored Natural Attenuation (MNA) parameters for
well MW-3. '

Table 4-1, Data Collection Requirements, will be updated to include the collection of
MNA data from well 15-MWO03.

CAP Site 25 — Add VOCs, SVOCs, and dissolved and filtered lead and
arsenic for all wells with previous detections above AWQC and all shoreline
wells, Add MTBE for all wells with previous detections. -

Please see the responses to RWQCB specific comments 11, 13, and 14.

Bladder Pumps

Although not proposed in the QAPP and FSP, Board staff understands that
the Navy is considering the use of dedicated bladder pumps for low flow well
purging and sampling. Board staff supports the use of bladder pumps for
Iow flow sampling provided that the sampling procedure can provide
accurate and consistent water quality data. Of specific concern with any low
flow dedicated pump is fluctuating water levels that could result in the pump
being set at a drastically different water level for each sampling event. Also
of concern is the use of dedicated low flow sampling pumps for petroleum
constituents because the sampling interval must be in the upper few feet of
the water column for each sampling event. We suggest that the Navy closely
evaluate historical water level data prior to selecting and installing bladder
pumps in wells. We understand that, if used as a sampling method, the Navy
will be providing an addendum to the FSP and QAPP for bladder pumps and
low flow sampling procedures.

Based on a recent Navy proposal to improve the quality of groundwater monitoring
data, low-flow sampling techniques will be implemented at all groundwater sites
under this monitoring program. This change in sampling methodology has been
previously requested by regulatory agency representatives on the BCT. Accordingly,
the following additions will be made to the FSP; no additional addendum is proposed.

Sample collection (FSP Section 4.3.3) will be conducted in accordance with

Tetra Tech EM Inc. (TtEMI) standard operating procedure (SOP) No. 14, Revision
No. 0 (copy presented herein as Attachment C). As discussed in detail above,
bladder pumps and the related hose and sampling platform assembly are custom-
manufactured to the specifications of each well, and the manufacturing process
takes 2 minimum of 14 business days. Therefore, in a rare case in which a bladder
pump fails and no replacement pump is immediately available, disposable bailers
will be used as a backup method for purge water extraction and sample collection.
Backup use of disposable bailers will be implemented in accordance with the
standard operating procedures detailed in the FSP.
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Field measurement of fate and transport data (FSP Section 4.3.6) will be performed
while the well is being low-flow purged. As directed under TtEMI SOP 15, a
flowcell and multi-parameter water quality analyzer with a turbidity sensor will be
used. Accordingly, the water quality analyzer for this project will be upgraded from
the previously proposed MicroPurge FC 4000 (which lacks the capability to measure
turbidity) to the YSI 6820 (which can measure all required parameters).

The pumps will be produced by QED Environmental Systems, Inc. (QED). In
concurrence with RWQCB recommendations provided at the QAPP/FSP meeting on
March 2, 2000, the bladder pumps will be installed in the upper portion of the water-
bearing zone in the screened interval at all sites, except solvent investigation sites,
where the pump will be located in the central portion of the well screen. However, as
noted above, the pump, hose, sampling platform, and cap assembly is manufactured
to the detailed specifications of each well, and QED indicates that seasonal
adjustment of pump height is largely infeasible. QED has advised that the company
is not aware of low-flow sampling procedures that recommend seasonal adjustment.
Reportedly, none of the more than 60,000 pumps QED has produced has had the
capacity for seasonal adjustment,

For the upcoming first sampling event, during which no solvent-only sites are being
monitored, pump inlets have been designed to collect groundwater from 2 feet
below the historical low water level for each sampling location. Of course, not only
is it important that the water inlet be submerged, but water above that point also is
required to provide water pressure to fill the bladder. Because of the advance time
required for assembly of the bladder pumps, procurement has been initiated for the
14 pumps required for the upcoming sampling event. The Navy will work with
members of the BCT to fine-tune the locations of these and future bladder pumps,
as necessary, for subsequent sampling events.

RESPONSES TO COMMENTS FROM GEOMATRIX

General Comments

1. Comment:

si\clean\treasure island\cto 284 gw 1999\1. pl

While this review focused on the Field Sampling Plan (FSP), it also included
related sections of the accompanying February 10, 2000, Draft Quality
Assurance Project Plan (QAPP), because some information needed to assess
the scope of the FSP is only presented in the QAPP. Where I have had a
comment that was already presented to the comments made by Chris
Maxwell in his March 10, 2000, comment letter to Ellen Casados, those
comments have been repeated here.

The documents state that there is uncertainty about whether groundwater at
Treasure Island is contaminated. This is not a realistic representation of
available site information, which already shows that groundwater is
contaminated. There may be questions about the specific sources and
significance of existing groundwater contamination, but not about the
existence of groundwater contamination. '
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Because no page reference is provided in this comment, it is assumed to refer to the
problem statement provided on page 7 of the FSP, which states, “Groundwater at sites
located at Naval Station Treasure Island may be contaminated and impacting aquatic
life in San Francisco Bay.” Since this general statement, by definition, must apply to
all sites, the term “may” is used to allow application of the problem statement to all
sites, not to imply that no groundwater impacts have been identified. For example,
neither contamination in groundwater at Site 01 nor impacts to aquatic receptors are
readily apparent. In contrast, impacts to groundwater have been identified at Site 06
and have recently been subjected to a pilot remediation project. In both cases, the
general problem statement applies. '

The Plans appear to assume that human-contact uses of groundwater,
including municipal supply, have been ruled out as potential exposure
endpoints for risk assessment. It should be noted in the text that RWQCB
has not yet concurred with this assumption.

It is noted that drinking water criteria are not applied in this groundwater monitoring
plan. The San Francisco Bay RWQCB has proposed a basin plan amendment to
remove the municipal and domestic water supply beneficial use designation for
Treasure Island. However, RWQCB-approval of this basin plan amendment remains
outstanding.

The plans refer to new monitoring wells that will be installed to address gaps
in spatial groundwater monitoring coverage. Additional gaps exist that are
not addressed by the plans. The plans should state:

o That the plans only address monitoring of existing and currently
planned new monitoring wells

¢ That further assessment of the adequacy of the monitoring well
network will be needed to determine if additional monitoring wells
are needed, but that such an assessment is outside the scope of this
FSP and QAPP. :

It is noted that the FSP and QAPP address existing and currently planned new
monitoring wells. Although it is also noted that the plans do not apply to any
unknown or unplanned wells, should additional wells be required at a site and the
corresponding site conceptual model remain accurate (as presented in the site-specific
QAPP), integrating new wells into the plans could be effected with a simple
addendum, conditional upon the approval of the Navy quality assurance officer.

As noted under Step 7 of the DQO process (page 14 of the QAPP), the data collection
and evaluation process is iterative and may include a recommendation that additional
wells be installed. As noted in both plans, such evaluation will be conducted in
conjunction with the site-specific CAP or RI program.

Why is the Chemical Cleaner Stofage Tank shown on QAPP figure A-13, not
shown on FSP Figure 3-2? Is that tank the presumed source of the Site 21
VOC plume?

12
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As noted on Figure A-13 in the QAPP, the figure is a schematic representation of the
site conceptual model that includes a reported but unconfirmed storage tank. Since
the tank has not been confirmed, it is a potential but not presumed source. The Site
Location Map (Figure 3-2 in the FSP) is a basewide figure that presents site boundary
information and site-specific information as space allows, including tanks identified
by TtEMI or identified or suspected to be present by ERM West, Inc., as noted on the
figure. Text on the draft site conceptual model, Figure A-13 notes that the location of
the reported tank is unknown; accordingly, it is not shown on Figure 3-2.

What is the basis for the vertical variations in Site 6 plume concentration
(shown on QAPP Figure A-7), where there do not appear to be wells screened
at different depths? -

Text on Figure A-7 notes, “Schematicized TPH plume. Size and extent of plume is
based upon interpretation of current data. Actual extent may differ due to active
hydrologic processes in the shoreline zone.” This characterization is presented to
illustrate the conceptual model for this portion of the site and includes the assumption
that TPH concentrations decrease with vertical distance from the presumed source.

Neither FSP Table 4-1 nor QAPP Figure A-8 indicates the rationale for
monitoring of Well 09-MWO01. Are the illustrated former hydraulic lift, 30-
gallon tank, or paint booth considered to be sources? If so, why are they not
shown on FSP Figure 3-2?

The sampling rationale is developed for each site in the QAPP in Section A3, Site
Background and Problem Definition. As stated in subsection A3.2.3, Purpose of
Current Investigation, metals, TPH, and VOC data will be collected; the same
information is summarized on FSP Table 4-1. As with other sites, salient site features
are presented on the site-specific well location map (in the case of Site 09, FSP Figure
3-4), and the draft site conceptual model is presented in the QAPP (in the case of Site
09, Figure A-8). The former 30-gallon storage tank and paint booth are potential
sources. Both site features are shown on Figure 3-4; Figure A-8, which shows the
tank, will be updated to include the paint booth. The Site Location Map (Figure 3-2
in the FSP) is an overview figure designed to outline site locations on a facilitywide
scale, with additional site-specific information, such as tanks, to the degree the figure
can accommodate. The former 30-gallon storage tank will be added to FSP Figure 3-
2, while the site-specific figures will continue to present more detailed information.
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UPDATED FIGURE A-3
FOR THE QUALITY ASSURANCE PROJECT PLAN
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Contaminant Groundwater . Regulatory
source monitoring H!{:if?rﬁﬂizg"c requirements
analysis 1 data 2 3 and guidance4
| : 1 3 |
L 2
Develop site
conceptual »<
model (SCM) 5
* *
l
[?ol Qa:: g;g:” 6 Yes CoIIectda;iditional Refine SCM Does an evaluation of remedial alternatives
existin the ) ata 7 8 identify a technically and economically 12 Yes—
feasible remedial action?
A
No Yes

No

Does fate and transport
modeling of analytical results from
compliance monitoring well(s) (CMW)
indicate that current or future concentrations at
the point of compliance (POC) will exceed
aquatic receptor toxicity criteria?*

For analytes where background
comparisons are appropriate,
do analytical resuits from source well(s)
exceed ambient levels?

Do analytical results from
source well(s) exceed
aquatic receptor toxicity criteria?

Yes Yes

Implement remedial action

13
No
No No * %
v
v 3
Establish long-term
monitoring plan and collect
groundwater data for site
closure
14
Does fate and transport
odeling of analytical results from CMW(s
Yes for four consecutive sampling events indicate 1
that current and future concentrations at the point
of compliance will not exceed
aquatic receptor toxicity?
Recommend suspension of groundwater No
monitoring to Base Closure Team (BCT)*** v
16

Notes: Figure A-3
*  Continued groundwater monitoring is recommended pending completion of applicable decision document under remedial investigation or corrective action plan. ’ Facilitywide Groundwater Monitoring
" Regulatory agency concurrence on activities proposed for cells 12 through 15 remains outstanding. As noted in QAPP text, activities to be completed under this project Program Flowchart

are primarily focused on cells 1 through 10.

***  The need for additional characterization, including evaluation of remedial alternatives, between cells 10 and 16 is currently being assessed by the BCT. Evaluation
of groundwater site closure will be completed in the applicable decision document and subject to BCT review.
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L TABL_.-1 ' v
DATA COLLECTION REQUIREMENTS
FACILITYWIDE GROUNDWATER MONITORING PROGRAM
: NAVAL STATION TREASURE ISLAND

Analytes of Concern Data Fate and Transport Data
Monitored Natural Attenuation <
Q
4] 3
: Field Test Kit Field Measure- | S |2 8
Laboratory Analyses Laboratory Analyses . Analyses ment 8 lies=s _i:
2
—_ o
[ K] -
g | 2 5 A
€ % E a'a -‘2 'g. o %
5 ) g % § S 2 2 & 512 b
4 Tn’ i © —~ = K] § E = w I3 5} I
a ces| & ) o 2 Q 2 — g' @ csjae| =
o go| W | g NEIEAR: sl eisl2le]le]e
gl o Cl o = > & i} . o @ ) w]E]l>la] s
I~ a » < . e = ()] c = c a - — < = |l-] c
L 2] e v | O o Q o |- @ 8 % » £ w g % & o 5 g < g 5 @
s|slz|8|s|E|E|cled|E|slel2|s|s|8|&8|z|8c|E|5|31g|s
Well No. =lzl=|lalp|l=|F3]|=22] = o | 3] < = = o o a | ~ sl<|lowo|d]=2]=z Comments
Site 01 - Medical Clinic No analytes of concern (AOC)
01-MWO1 RJU 2 2 2 2 2 2 2 2 2 2 2 4 X Collection of background fate & transport data only
Total: 2 2 2 2 2 2 2 2 2 2 4 1
Site 06 - Fire Training School
06-MWO01 P1SY)2 2] 2 2 |2 2 2 2 | ] 2 2 2 2 2 2 2 4 X
06-MW02 PlIS]|2 2| 2 2 |2 2 2 2 | ~] 2 2 2 2 2 2 2 4 X
06-MWO03 P{C]| 1 1 1 1 1 1 1 1 > 1 1 1 1 1 1 1 4 X
06-MWOQ07 PlU] 1 1 1 1 1 1 1 1 > 1 1 1 1 1 1 1 4 X
06-MWO09 P |UA 4 X Use alternate upgradient well 06-MW07
06-MW10 PlU]1 1 1 1 1 1 1 1 - 1 1 1 1 1 1 1 4 X
06-MW14 PlU] 1 1 1 1 1 1 1 1 ** 1 1° 1 1 1 1 4 X
06-MW15 PlIC]| 1 1 1 1 1 1 4 X
06-MW16 PIDJ| 2 2] 2 2 | 2 2 4 X
06-MW17 PID{2 2| 2 2 |2 2 2 2 | ™1 2 2 2 2 2 2 2 4 X X
06-MW18 PID{ 2 2 2 2 2 4 X
06-MW19 ‘PJC] 1 1 1 1 1 1 1 1 ** 1 1 1 1 1 1 1 4 |:X
06-MW20 P JUA 4 X Use alternate up-gradient wells 06-MW07, 10, and 14
06-MW21 P |CN] 4 4| 4 4 | 4 2 4 X
P06-MW22 P |SN] 4 4 4 4 1 4 2 4 X
Total: 24 241 24124124 11 11 Mo 11 11 11 11 11 11 18]60]6)5[2])2]1
Site 7 - Pesticide Storage / Site 10 - Bus Painting Shop : . No analytes of concern
07/10-MW01 | R | D 4 X
Total: 4 1

As at 3/27/00 Page 10f8
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TABL
DATA COLLECTION REQUIREMENTS
FACILITYWIDE GROUNDWATER MONITORING PROGRAM
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1

N

NAVAL STATION TREASURE ISLAND

Comments

Will be sampled during first and fourth event

api} Mo Je ajdes—|jam aioys 1eaN

Ajuo sjoaa Jatepm

bujdwes Apapend

fuydweg jenuuy-1wsg

Buydweg jenuuy

Fate and Transport Data

uswiaInseapy
PR

(CLERBEICTTY

24

Aiojeloge]

SPIIOS PaAlossId (E10L

10

Field Measure-
ment

Hd

|efuajod uononpay uabAxp

panjossip ‘uabAxQ

Field Test Kit
Analyses

(,un) asauebuepy

(,;2d) uey

Ay

Monitored Natural Attenuation

Laboratory Analyses

SOO0A

*n

w

[T

e

[1]

(S%H) epying

susylg P ‘aueliy ‘sues

(s1g)Ing B ‘SeN
‘apuo|yQ) suotuy Jofey

9

Analytes of Concern Data

Laboratory Analyses

SO0A

10

d-Hdl

10

9-Hdl

10

SOOAS

10

s80d

BEE

10

adA) oM

U

weiboid Buojiuopy

R

R

R
R
R
R
R

Well No.

Site 09 - Foundry

09-MWO01

Total:

Site 11 - Yerba Buena Island Landfill

11-MW02
11-MWO03
11-MWO04
11-MWO05
11-MWO06
11-MWO07

Total:

Page 2 of 8
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DATA COLLECTION REQUIREMENTS
FACILITYWIDE GROUNDWATER MONITORING PROGRAM

/

TABL._.

NAVAL STATION TREASURE ISLAND

Comments

apl} moj Je ajdwes--[|am 310Ys JesN

AJuo sjaaan Jsi1epn

Buydweg Apauend

Bundweg |enuuy-iwag

14

Buydweg fenuuy

2

uawaInseap
pidld

[ELER R ETYY

88

Kiojesoqen

Spyog paaossid [e1o]

22

Fate and Transport Data

Field Measure-
ment

Hd

28

{enuajod uononpay uabixo

28

paajossip ‘uabAxQ

28

Field Test Kit
Analyses

A&:Ev asauebuep

28

(,;2d) vou

28

Auieyy

28

Monitored Natural Attenuation

Laboratory Analyses

SOOA

I

e

*w

*n

*n

r

[

*n

0

(s*H) @pyins

28

suay)g 3 ‘auey}g ‘sueyisiy

28

(a1eing g ‘olemN
‘apuojyQ) suoluy Jofey

Analytes of Concern Data

Laboratory Analyses

SO0A

d-Hdl

54 | 54| 28

9-Hdl

SOOAS

sg0d

4

sielop

2

1

1

5413054 54

ELISPIETYY

S

wesboid m...ES_co_z

R
R

R
Rp)| D

R(p} C

R(py U

R
R
R
R
R
R
R
R

R
R

R IS\N| 4

R(p)IS.N] 4

R(p)|S.N] 4

R(p)]D,N] 4

R(p)|D.N] 4

R(P)S.N] 4

Well No.

Site 12 - Old Bunker Area

12-MWO01
12-MWQ3
12-MW04
12-MWO05
12-MW06
12-MWO07
12-MWO08
12-MWO09
12-MW10

12-MW11

12-MW13
12-MW14
12-MW15
12-MW16
12-MW17
12-MW18
12-MW19
12-MW20
12-MW21
12-MW22
12-MW23
12-MW24 -

Total:

Page 30of 8
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TABL._ .+1
DATA COLLECTION REQUIREMENTS

FACILITYWIDE GROUNDWATER MONITORING PROGRAM

NAVAL STATION TREASURE ISLAND

Comments

A solvent investigation area

3apl} moj je a|dwes--[jom 2I0ys JeaN

10

Kjuo sjana7 Jstep

Buydweg Apapend)

Buidwesg [enuuy-iwas

Bundweg fenuuy

Fate and Transport Data

uswaInsea
PRI

[ELC PEITTN

56

Aojeloqe

Splog PaAlossiq (210

23

Field Measure-
ment

Hd

14

|egusjod uononpay uabAxQ

14

panjossip ‘uabAxQ

14

Field Test Kit
Analyses

A&cs_v asauebuep

14

(,z24) uon

14

Kuuyesiy

14

Monitored Natural Attenuation

Laboratory Analyses

SOOA

wh

*n

*n

"

*x

*w

*h
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*n

x

(L3

(S%H) epuing

14

suaylg B ‘aueyl ‘aueylapn

74

(aieying @ ‘lenIN
‘apuoyQ) suowy Jofepy
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Analytes of Concern Data

Laboratory Analyses

SO0A

d-HdL

29 | 29

a-Hdl

SOOAS

29| 29

sg0d

se1oi

29

adA oM

D,N

weibord Bupoyuop

<)
P

)
)
P

P
P

P IDN| 4

P
P
P
P

P _IDN| 4

P JD.N] 4

P
P
P
P

Well No.

Site 14 - New Fuel Farm / Site 22 - Navy Exchange Service Station

14-CWO01

14-CW02
14-CW03
14-MW01
14-MW02
14-MWO03
14-MW04
14-MWO05

22-MW02
22-MW03
22-MW04
22-MW05
22-MWO086
22-MWO07

Total:

Site 15 - Old Fuel Farm

15-MW01
15-MW02
15-MWO03
15-MW04

Total:

Page 4 of 8

As at 3/27/00



I

TABL_ .1

N2

N
DATA COLLECTION REQUIREMENTS
FACILITYWIDE GROUNDWATER MONITORING PROGRAM
NAVAL STATION TREASURE ISLAND
Analytes of Concern Data Fate and Transport Data
Monitored Natural Attenuation <
>| £
§e) 1
[ 3
Field TestKit | FieldMeasure- | § |2 §
Laboratory Analyses Laboratory Analyses Analyses ment g |&= 3
3
]
2 g %
s 2 5 2
2 | m S 3 2 £
§ 2 ¢ ~1 o % K] ‘_é- =3 I I
& o2l & =] £ 28 @ ols| 2|24
2 o S ol P = Ke) S D 5 7] glote
< §a| & | 2 s | & |3 A EHEIEIHE
o 2 . T o %] £ x @ > © = > =4
£18 <3l g | = 2% | &1 el e 21 831215121382
9 il S = [a) s | < )
21zl 2lel|l 2l 2]lalse 2| 2 o] £ L - S S s s 1Sl
slsiz|S|s|E|&elclss|2|s|cl2|(s| s8]z 8|&8|E(5|3]|5]8
Well No. SlZ|s]|alp|l -~ |5]=22] = n | >3] < = = o o a | ~ S |llw]|ld]3]= Comments
Site 20 - Auto Hobby Shop / Transportation Center No analytes of concern
20-MWO01 PlU 4 X
20-MW04 P|D 4 X
. Up-gradient fate and transport data for Site 12
20-MWO05 pls 1 1 1 1 1 1 1 1 1 1 1 4 X petroleum release sub-area,
Total: 1 1 1 1 1 1 1 1 1 1 1 1212 1]0]2
Site 21 - Vessel Waste Oil Recovery Area
21-MWO01 RJU 1 1 1 1 ** 1-]1 1 1 1 1 1 1 4 X
21-MWO02A R|]S 21 2 2 2 1"] 2 2 2 2 2 2 2 4 X
21-MW02B R|]S 21 2 2 2 1] 2 2 2 2 2 2 2 4 X
21-MWO3A R|]S 21 2 2 2 [ ™| 2 2 2 2 2 2 2 4 X
21-MWO03B R| S 241 2 2 2 [ ™| 2 2 2 2 2 2 2 4 X
21-MWO4A R | D 2] 2 2 2 [ ™| 2 2 2 2 2 2 2 4 X X
21-MW04B R|D 2 2 2 2 [ ] 2 2 2 2 2 2 2 4 X X
21-MWO05 R] D 2 2 2 2 [ ~] 2 2 2 2 2 2 2 4 X X
21-MWO06 R} D 2] 2 2 2 |1 2 2 2 2 2 2 2 4 1. X X
Total: 1717 1717017 1717 171771171736 )1]8)J0]J0] 4
As at 3/27/00 Page 5 of 8
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DATA COLLECTION REQUIREMENTS
FACILITYWIDE GROUNDWATER MONITORING PROGRAM
NAVAL STATION TREASURE ISLAND
Analytes of Concern Data Fate and Transport Data
Monitored Natural Attenuation b
[
© 5
‘ Field Test Kit Field Measure- | S |2 &
Laboratory Analyses Laboratory Analyses Analyses ment 8 Jics 8
E3
- L°
2 = =
< 2 S o
g | & g 8 £ B
£ o L] — = @ @
g c5| 13| s 3 ol £l E]2| 2
2 ==| 5 = 2 B 3 Ela|E)le]l®
a 23| = | & Sl a| s 2zl s 18l sl2l:2
o sw| w £ — 2 g O <] [ 5 a|lw]le] e
€l o Cos| g | = & o | @ a e ||l &l >3] e
= <% » <] & =y © < o c = e - | < = I
2l2l2|luwiC|l el 2lalsgl a8 |als|le| &S] 8] g Q1 3slis1Ilelsle
Slzl2|8|S|Zz|&|c|es[3|s(8|2|s|&|&2|2|=z|B)z&)|c15(8)E]s
Well No. sSl=ls|alal -l |5]=Z2] = a | S| =2 £ =] o ] s | = 2 |l<|loldlz]= Comments
Site 24 - 5th Street Fuel Releases/Dry Cleaning Facility
Use alternate down-gradient wells 24-MWO05A,B,C;
24-MWO01 R |DA 4 X 4/19-MW02; and 4/19-MWO01 .
- : AOC data: use alternate up-gradient well 17-MWO01;
24-MWO03 R JUA 1 1 1 1 1 1 1 1 1 1 1 1 1 4 X TPH data for regulatory agency request.
24-MW04 R] S 2 2 2 2 * 2 2 2 2 2 2 2 ] 4 X
24-MWOSA R ] D 2 2 2 2 * 2 2 2 2 2 2 2 4 X
24-MWO0S5B R] D 2 2 2 2 i 2 2 2 2 2 2 2 4 X
24-MWO05C R ] D 2 2 2 2 ** 2 2 2 2 2 2 2 4 X
24-MWOBA R]C 2 2 2 2 * 2 2 2 2 2 2 2 4 X Well recommended for semi-annual sampling
24-MW06B R]C 2 2 2 2 ** 2 2 2 2 2 2 2 4 X Well recommended for semi-annual sampling
24-MW06C R]C 2 2 2 2 i 2 2 2 2 2 2 2 4 X Well recommended for semi-annual sampling
24-MWO7A R] S 2 2 2 2 * 2 2 2 2 2 2 2 4 X
24-MW07B R| S 2 2 2 2 ** 2 2 21 2 2 2 2 4 X
24-MW07C R] S 2 2 2 2 ** 2 2 2 2 2 2 2 4 X
24-MWO0OBA R]S 2 2 2 2 ** 2 2 2 2 2 2 2 4 X
24-MW08B R] S 2 2 2 2 ** 2 2 2 2 2 2 2 4 X
24-MW08C R|S 2 2 2 2 ** 2 2 2 2 2 2 2 4 X
Site 4 - Hydraulic Training School / Site 19 Refuse Transfer Area No site-specific analytes of concemn
4/19-MWO01 P|D 2).2 2 2 > 2 2 2 2 2 2 2 4 X Data for Site 24
4/19-MW02 P| D 2 2 2 2 il 2 2 2 2 2 2 2 4 X Data for Site 24
4/19-MWO03 P |IDA 4 X For Site 24: use alternate upgradient well 4/19-MW01
Site 17 Tanks 163/1 04 ' No site-specific analytes of concern '
Data for Site 24 analytes of concern; TPH data for
17-MWO01 R}l U 1 1 1 . 1 4 X regulatory agency request.
Site 24 Total: 2 |31] 31 31 31 1 31 31 31 31 31 31 32 7612151 0] 2
Page 6 of 8

As at 3/27/00
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DATA COLLECTION REQUIREMENTS

FACILITYWIDE GROUNDWATER MONITORING PROGRAM
NAVAL STATION TREASURE ISLAND

Analytes of Concern Data " Fate and Transport Data
Monitored Natural Attenuation <
x| &
8 2
. . @ 2
Field Test Kit Field Measure- | 8 |= §
Laboratory Analyses Laboratory Analyses Analyses ment 8 |c= 3
z
— o
2 s =
s | & & 2
2 | © s 8 g g
% % I o~ o = 5 —g. 2|.|3
& cgl & ] £ 8 5 elsla]ls]2
° e 3| =1 38| % 3 Slal|l glc]|z
a c3a| £ ) = @ 5 2> - g— sl a2l 2
o oSwn| W £ —~ 2 8 O g [ s glw]le]oe
£lg Z=l g | = 2% 2] 2| & gl aleolslzle]se
S @ - c EQ [] c c - = < il &
sSlZ2)l2| |8 o] ool 8| € |lal] £ el g)] s o Q e - B TR e
51z|8|8|S|E|%|S|25| 5|5 (8|2 |s|5|5)| 8 AEAHEHE
weiino. | 2|22 |8 |a|{&|&|2|22| 2|3 |8|=<|2{=2]d[8lF]e]|=z3]<]|a]la]z]|=2 Comments
Site 25- Seaplane Maintenance Area
25-MW01 PJC]1 1 1 1 1 4 X
25-MW02 pPiIDY 2 2 21 2 2 1 2 2 2 2 2 2 2 4 X X
25-MW03 P |DA 4 X Down-gradient well for separate UST 180 investigation
25-MW04 P ID,N] 4 4 4 | 4 2 4 X X
143-MW1 T|IDJ|-2 2 2 |2 2 4 X X
143-MW2 T|]C|1 1 1 1 1 4 | X
143-MW3 T|C}1 1 1 1 1 4 X . X
143-MW4 T|S}t2 2 2 2 2 4 X X
143-MW5 T|S} 2 2 2 2 2 4 X
Totak: 15 151 15 [ 15] 2 2 2 | 0] 2 2 2 2 2 2 133613141 ]1]5

As at 3/27/00 Page 7 of 8




~_ - ~ TABL_ .1 S~
DATA COLLECTION REQUIREMENTS
FACILITYWIDE GROUNDWATER MONITORING PROGRAM
' NAVAL STATION TREASURE ISLAND

Analytes of Concern Data Fate and Transport Data
Monitored Natural Attenuation <
Q
. X o 2
Field Test Kit Field Measure- 8 1= §
Laboratory Analyses Laboratory Analyses Analyses ment 8 |ic= §
- E
[ [ -
c = o
5 2 g 2
2| & 3 3 2 g
£ s 3 ~ = 3 2l o 3
S R S I @ ol El S22
[=] =% c 2 g £ a =
< aS| ® —_ = s} 8 B sSlo|glo]|?
a c3| £ %) =~ 2 o = — el 312 3
o Lw}p w T ~ 2 5 2 3 2 s 2]12]¢&] ¢
£l o Cwl g | = > & Q A 8 e lo| El=x]2] e
= aQ * < c = (] c < c a ' — & c 1 al <
Slzl2)1al8]l 2| 2|lal=g] 8| 8|l Elw] 8] 8| ¢ Sl st8122]s]2
clslslals|z|Z(8188[5|5181 85|58 % S| 812|5|8|2]5
weitho. | 2|22 (R |a[ B | |8]|3Z| 2|3 |8] 2| ] =]ld6[6]F]lel=s}zla]|a]lz]z2 Comments
Facilitywide Total:[[134] 30 [117] 145 145[191] 121 ] 121 [ 121 4 [121 121 [ 121 121 [ 121 [ 121 ] 167 420J 2461 ] 13] 7] 36]
Notes:
Monitoring Program Comments Column .
P Petroleum program site MNA Monitored Natural Attenuation
R CERCLA program site
R(p) . CERCLA program site, petroleum release sub-area
- UST program well
Well Type Analyte Information
A Alternate well of same well-type available for sampling ’ Metals Contract laboratory program (CLP) metals
. C Cross-gradient well PCBs Polychlorinated biphenyls
D Down-gradient well SVOCs Semivolatile organic compounds
N New well (previously sampled less than four quarters). TPH-e Total petroleum hydrocarbons - extractable (diese! range/motor oil range)
S Source area well TPH-p Total petroleum hydrocarbons - purgeable (gasoline range)
U Up-gradient well VOCs Volatile organic compounds
Sampling Frequency and Date
1 To be sampled/measured annually-October 2000.
2 To be sampled/measured semi-annually-May and October 2000.
4 To be sampled/measured quarterly-March, May, August, and October 2000.

»
*

Monitored natural attenuation VOC data to be collected from sampling for analytes of concern.

In accordance with standard groundwater sampling procedures, groundwater temperature, pH, and conductivity measurements will be made with field equipment to ensure that
samples are collected from representative formation water. Turbidity will also be measured with field equipment to monitor for particulate interference.

QAQC Equipment Rinsate: One per box of disposable bailers used; one per Matrix Spike/Matrix Spike Duplicate: One for every 20 wells Trip Blank: One per transport container
Samples: length of disposable vinyl tubing used. ’ sampled or portion thereof. containing samples for VOC, TPH-e, or

methane/ethane/ethene analysis.
Field Duplicate: One for every 10 wells or portion thereof. Source Water Blank: One per source per event, as nec. y

As at 3/27/00 _ ) Page 8 of 8
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1.0 BACKGROUND

Groundwater sample collection is an integral part of site characterization at many contaminant release
investigation sites. Often, a requirement of groundwater contaminant investigation is to evaluate
contaminant concentrations in the aquifer. Since data quality objectives of most investigations require a
laboratory setting for.chemical analysis, samples must be collected from the aquifer and submitted to a
laboratory for analysis. Therefore, sample collection and handling must be conducted in a manner that

minimizes alteration of chemical characteristics of the groundwater.

4In the past, most sample collection techniques followed federal and.state guidance. Acceptable profocol
included removal of water in the casing of a monitoring well (purging), followed by sample collection. The
water in the casing was removed so groundwater from the formation could flow into the casing and be
~available for sample collection. Sample collection was commonly completed with a bailer, bladder pump,
controlled flow impeller pump, or peristaltic pump. Samples were preserved during collectic;n. Often,
samples to be analyzed for metals contamination were filtered through a 0.45-micron filter prior to

preservation and placement into the sample container.

Research conducted by several investigators has demonstrated that a significant component of contaminant
transport occurs while the contaminant is sorbed onto colloid particles. Colloid mobility in an aquifer is a
complex, aquifer-specific transport issue, and its description is beyond the scope of this Standard Operating
Procedure (SOP). However, concentrations of suspended colloids have been measured during steady state
conditions and during purging activities. Investigation results indicate standard purging procedures can

cause a significant increase in colloid concentrations, which in turn may bias analytical results.

Micropurge sample collection provides a method of minimizing increased colloid mobilization by removing
water from the well at the screened interval at a rate that preserves or minimally disrupts steady-state flow
conditions in the aquifer. During micropurge sampling, groundwater is discharged from the aquifer at a
rate that the aquifer will yield without creating a cone of depression around the sampled well. Research
indicates that colloid mobilization will not increase above steady-state conditions during low-flow

discharge. Therefore, the collected sample is more likely to represent steady-state groundwater chemistry.



g

N

Tetra Tech EM Inc. - Environmental SOP No. 015 Page 2 of 7 7

Title: Groundwater Sample Collection Using Micropurge Revision No. 0, April 7, 1998
Technology Last Reviewed: January 2000 -
1.1 PURPOSE

The purpose of this SOP is to describe the procedures to be used to collect a groundwater sample from a
well using the micropurge technology. The following sections describe the equipment to be used and the
methods to be followed to promote uniform sample collection techniques by field personnel that are

experienced in sample collection and handling for environmental investigations.
1.2 SCOPE

This SOP applies to groundwater sampling using the micropurge technology. It is intended to be used as
an alternate SOP to the general “Groundwater Sampling” SOP (SOP No. 10) that provides guidance for

the general aspects of groundwater sampling.

13 DEFINITIONS

Colloid: Suspended particles that range in diameter from 5 nanometers to 0.2 micrometers.

Dissolved oxygen: The ratio of the concentration or mass of oxygen in water relative to the partial
pressure of gaseous oxygen above the liquid which is a function of temperature, pressure, and
concentration of other solutes.

Flow-through cell: A device connected to the discharge line of a groundwater purge pump that allows
regular or continuous measurement of selected parameters of the water and minimizes contact between the
water and air.

pH: The negative base-10 log of the hydrogen-ion activity in moles per liter.

Reduction and oxidation potential: A numerical index of the intensity of oxidizing or reducing conditions

within a system, with the hydrogen-electrode potential serving as a reference point of zero volts.
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Specific conductance: The reciprocal of the resistance in chms measured between opposite faces of a

centimeter cube of aqueous solution at a specified temperature.

Turbidity: A measurement of the suspended particles in a liquid that have the ability to reflect or refract

part of the visible portion of the light spectrum.
14 REFERENCES

Puls, R. W. and M. J. Barcelona. 1996. Low-Flow (Minimal Drawdown) Ground-Water Sampling
Procedures. U.S. Environmental Protection Agency. Office of Research and Development.
EPA/540/S-95/504. April. :

1.5 REQUIREMENTS AND RESOURCES

The following equipment is required to complete micropurge sample collection :

. Water level indicator

. .Adjustable flow rate pump (bladder, piston, peristaltic, or impeller)

. Discharge flow controller

. Flow-through cell

. pH probe

. Dissolved oxygen (DO) probe

. Turbidity meter

. Oxidation and reduction (Redox or Eh) probe

. Specific conductance (SC) probe (optional)

. Temperature probe (optional)

. Meter to display data for the probes

. Calibration solutions for pH, SC, turbidity, and DO probes, as necessary
. Container of known volume for flow measurement or calibrated flow meter
. Data recording and management system

\/‘
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2.0 PROCEDURE

" The following procedures and criteria were modified from the U. S. Environmental Protection Agency

guidance titled “ Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedures” (Puls and
Barcelona 1996). This reference may be consulted for a more detailed description of micropurge sampling

theory.

Micropurging is most commonly accomplished with low-discharge rate pumps, such as bladder pumps,
piston pumps, controlled velocity impeller pumps, or peristaltic pumps. Bailers and high capacity
submersible bumps are not considered acceptable micropurge sample collection devices. The purged water
is monitored (in a flow-through cell or other constituent monitoring device) for chemical and optical
parameters that indicate steady state flow conditions between the sample extraction point and the aquifer.

Samples are collected when steady state conditions are indicated.

Groundwater discharge equipment may be permanently installed in the monitoring well as a dedicated
system, or it can be installed in each well as needed. Most investigators agree that dedicated systems will
provide the best opportunity for collecting samples most representative of steady state aquifer conditions,

but the scope of a particular investigation and available investigation funds will dictate equipment selection.
21 EQUIPMENT CALIBRATION

Prior to sample collection, the monitoring equipment used to measure pH, Eh, DO, turbidity, and SC
should be calibrated or checked according to manufacturer’s directions. Typically, calibration activities
are completed at the field office at the beginning of sampling activities each day. The pH meter calibration
should bracket the pH range of the wells to be sampled (acidic to neutral pH range [4.00 to 7.00] or neutral
to basic pH range [7.00 to 10.00]). The DO meter should be calibrated to one point (air-saturated water)
or two points (air-saturated water and water devoid of all oxygen). The SC meter cannot be calibrated in

the field. It is checked against a known standard (typical standards are 1, 10, and 50 millimhos per

_ centimeter at 25 < C). The offset of the measured value of the calibration standard can be used as a

correction value. Similarly, the Eh probe cannot be calibrated in the field, but is checked against a known

standard, such as Zobell solution. The instrument should display a millivolt (mv) value that falls within the
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range set by the manufacturer. Because Eh is temperature dependent, the measured value should be
corrected for site-specific variance from standard temperé.ture (25 +C). The Eh probe should be replaced if
the reading is not within the manufacturer’s specified range. All calibration data should be recorded on the

Micropurging Groundwater Sampling Data Sheet attached to this SOP or in a logbook.
2.2 WELL PURGING

The well to be sampled should be opened and groundwater in the well allowed to equilibrate to atmospheric
pressure. Equilibration should be determined by measuring depth to water below _th'e' marked reference on
the wellhead (typically the top of the well casing) over two or more 5-minute intervals. Equilibrium
conditions exist when the measured depth to water varies by less than 0.01 foot over two consecutive
readings. Total depth of well measurement should be made following sample collection, unless the datum
is required to place nondedicated sample collection equipment. Depth to water and total well depth
measurements should be made in accordance with procedures outlined in SOP No. 014 (Static Water

Level, Total Well Depth, and Immiscible Layer Measurement).

If the well does not have a dedicated sample collection device, a new or previously decontaminated portable”

sample collection device should be placed within the well. The intake of the device should be positioned at
the midpoint of the well screen interval. The device should be installed slowly to minimize turbulence
within the water in the casing and mixing of stagnant water above the screened interval with water in the
screened interval. Following installation, the flow controller should be connected to the sample collection
device and the flow-through cell connected to the outlet of the sample collection device. The calibrated
groundwater chemistry monitoring probes should be installed in the flow-through cell. If a flow meter is

used, it should be installed ahead of the flow-through cell.

If the well has a dedicated sample collection device, the controller for the sample collection device should
be connected to the sample collection device. The flow meter and flow-through cell should be connected in

line to the discharge tube, and the probes installed in the flow-through cell.

The controller should be activated and groundwater extracted (purged) from the well. The purge rate

should be monitored, and should not exceed the capacity of the well. The well capacity is defined as the

~_
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maximum discharge rate that can be obtained with less than 0.1 meter (0.3 foot) drawdown. Typically, the

discharge rate will be less than 0.5 liters per minute (L/min) (0.13 gallons per minute). The maximum

_purge rate should not exceed 1 L/min (0.25 gallons per minute), and should be adjusted to achieve minimal

drawdown.

Water levels, effluent chemistry, and effluent flow rate should be continuously monitored while purging the
well. Purging should continue until the measured chemical and optical parameters are stable. Stable
pararheters are defined as monitored chemistry values that do not fluctuate by more than the following
ranges over three successive readings at 3-minute intervals: +0.1 pH unit; £3 percent for SC; £10 mv for
Eh; and +10 percent for turbidity and DO. Purging will continue until these stabilization criteria have been

met or three well casing volumes have been purged. If three casing volumes of water have been purged and

the stabilization criteria have not been met, a comment should be made on the data sheet that sample

collection began after three well casing volumes were purged. The final pH, SC, Eh, turbidity, and DO
values will be recorded. All data should be recorded on the Micropurging Groundwater Sampling Data

Sheet attached to this SOP or in a logbook.
2.3 SAMPLE COLLECTION

Following purging, the flow through cell shall be disconnected, and groundwater samples collected directly
from the discharge line. Discharge rates should be adjusted so that groundwater is dispensed into the
sample container with minimal aeration of the sample. Samples collected for volatile organic compound
analysis should be dispensed into the sample container at a flow rate equal to or less than 100 milliliters per
minute. Samples should be preserved and handled as described in the investigation field sampling plan or

quality assurance project plan.
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TETRA TECH EM INC.

MONITORING WELL SAMPLING SHEET

Site No.:

Well No.: Day and Date:
Personnel:
IOrganic Vapor Concentrations Top of Casing: ppm Background ppm

Reported de

Measured depth to water:

pth to bottom:

ft. below top of casing

ft. below top of casing

Water Column

Casing Volume

2-inch well ft. x 0.163 galift =

4-inch well ft. x 0.652 gal/ft =

_-inch well ft. x galft = :
Method of Extraction: D Dedicated Bladder Pump I:I Other:

Groundwater Parameters
Cumulative
Volume Discharge | Depth to Specific Dissolved
Purged Rate Water | Temperature ]| Conductivity { Salinty | Oxygen ORP | Turbidity
Time (gal) (gal./min.) (feet) (mS/cm) {ppt) (mgh) |~ pH (mv) (NTU)
Field measurement
Purged Dry? equipment used:
Groundwater Samples Collected
Analytes of Concern Fate and Transport Data
Off-Site Lab Off-Site Lab Field Test Kit Analyses

Metals Anions Alkalinity
PCBs M/E/E Fe? F-y/n
SVOCs Sulfide Mn?* F-y/n
TPH-e TDS
TPH-p VOCs F-y/n= note (yes/no) filtered samples.
VOCs ' Filter where turbidity > 100 NTU.
Sampler(s):

Sample Number(s):

Sample Collection Method:
QA/QC Sample(s)?

Dup. Sample Number:

Comments:

s\clean\ti284\planning docs\qapp\appendix 1\4a. Low-Flow Sampling Sheet

I |Dedicated Bladder Pump

1

None

[ ]Field Duplicate

Dup. Sample Date/Time:

Sample Date/Time:

Other:

[ Imsmsp
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Tetra Tech EM Inc.

135 Main Street, Suite 1800 & San Francisco, CA 94105 & (415) 543-4880 « FAX (415) 543-5480

March 28, 2000

Ms. Ellen Casados

Remedial Project Manager

Southwest Division

Naval Facilities Engineering Command
1220 Pacific Highway

San Diego, CA 92132-5190

Subject: Response to Comments on the Draft Field Sampling Plan and
Draft Quality Assurance Project Plan for the
Facilitywide Groundwater Monitoring Program
Naval Station Treasure Island, San Francisco, California
CLEAN II Contract No. N62474-94-D-7609, Contract Task Order 284

Dear Ms. Casados:

Enclosed are seven copies of the response to comments on the draft field sampling plan (FSP) and draft
quality assurance project plan (QAPP) for the facilitywide groundwater monitoring program at Naval Station
Treasure Island NAVSTA TI). As directed, Tetra Tech EM Inc. (TtEMI) has also forwarded 10 copies of
the response to comments to regulatory agency representatives and restoration advisory board members. As
previously discussed, the draft documents will be treated as final, as amended by the enclosed response to
comments.

If you have any questions or comments, please call me at (415) 222-8209.

Sincerely,

Gy (Fcams

Craig C. Freeman
Project Manager

Enclosures: (7) Response to Comments

cc:  Narciso Ancog, SWDIV (1) (enclosed)
Lucreatria Holloway, SWDIV (2) (enclosed)
Administrative Record (3) (enclosed)
Jim Sullivan, SWDIV (1) (Treasure Island)
Ron Ohta, TtEMI (1)
Jerry Wickham, TtEMI (1)
File

@ contains recycled fiber and is recyclable



