ARCADIS GErRAGHTY&MILLER

VIA COURIER DELIVERY

Mr. David Gerard, P.E.

Florida Department of Environmental Protection
Southwest District

3804 Coconut Palm Drive

Tampa, Florida 33619

subject:

Groundwater Monitoring Plan (GWMP) Summary
Raytheon Company, St. Petersburg, FL.

OGC File 93-4374

Dear Mr. Gerard:

ARCADIS G&M, Inc., as consultant for Raytheon Company (Raytheon), has
prepared this letter report to summarize the results of the groundwater sampling
activities conducted as part of the interim Groundwater Monitoring Plan (GWMP) at
the above referenced facility.

SUMMARY OF GROUNDWATER MONITORING TASKS
MONITOR WELL SAMPLING

Samples from existing monitor wells were collected by ARCADIS G&M personnel on
May 23 and 24, 2001. Laboratory analyses were completed by STL-Tampa West
(formerly Savannah Laboratories). As approved, monitor well samples were
selectively analyzed for VOCs using EPA Methods 82608 or 601, SVOCs using EPA
Method 8270C, and total antimony using EPA Method 6010, as summarized below.

VOCs by 8260B ETMW-1, ETMW-2, IMW-1, SMW-3/IMW-3,
bMW-3
VOCs by 601 IMW-4, IMW-5, SMW-6/IMW-6, DMW-7, IMW-8,

- IMW-10, IMW-11, IMW-12, IMW-13, SMW-14/
IMW-14, SMW-16/IMW-16

SVOCs by 8270C ETMW-1, ETMW-2, IMW-1, SMW-3/IMW-3,
DMW-3, IMW-4, IMW-5, SMW-6/IMW-6, DMW-7,
IMW-8, IMW-10, IMW-11, IMW-12, IMW-13,
SMW-14/IMW-14, SMW-16/IMW-16, IMW-19
Total Antimony SMW-3/ IMW-3
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ARCADIS GERAGHTY&MILLER

In addition to the above, quality control blanks and field duplicates were submitted
and analyzed. The scope of work cited above reflected that proposed in the April
2001 GWMP Summary Report.

A site plan indicating the well locations is presented as Figure 1. Water levels were
measuvred in all existing wells during the May 2001 sampling event. Water-level data
as well as pertinent well construction details are snmmarized in Table 1. Field
parameter measurements were collected, and the results, along with historical
measureent data, are presented in Table 2. Sample collection procedures were in
accordance with ARCADIS G&M’s FDEP-approved CompQAP. Copies of the field
sampling logs are provided as Attachment 1. A ‘summary of the analytical results is
presented in Table 3. Purge water from each well was containerized in 55-gallon
drums. The drums were temporarily staged at the site, pending receipt of the
laboratory results for a detersmnation of the appropriate disposal method.

Raytheon has consistently managed drummed wastes generated during this
investigation in accordance with guidance verbally conveyed from FDEP and with the
FDEP Interoffice Memorandum entitled “Management of Contaminated Media under
RCRA” (July 1995). Purge water with constituents exceeding either applicable FDEP
groundwater criteria or Universal Treatment Standards is transported offsite for
disposal at regulated and permitted facilities. Copies of documentation are provided in
Attachment 2. Purge water that can be classified as “not contaminated” is disposed
through the onsite industrial wastewater system.

SUMMARY OF FINDINGS
WATER-LEVEL MEASUREMENT DATA

Measured depth to water at each well was converted to a water-level elevation (see
Table 1). Elevation contour maps for the shallow (water table) and intermediate zones
are presented as Figure 2 and Figure 3, respectively. In each case, the general
southwesterly direction of groundwater flow is consistent with previous data.

In response to a GWMP review letter from FDEP dated June 27, 2000, the water-level
elevation differences between paired shallow and intermediate zone wells are presented
on a contoured map (Figure 4). The presentation varies slightly from that suggested in
the FDEP internal comments in that values were generated by subtracting the shallow
zone value from the intermediate zone value. Using this approach, negative values
denote a downward vertical gradient at the well pair, and positive values denote an
upward vertical gradient. The values for the May 2001 measuring event indicate a
generally downward vertical gradient for most of the study area, but an upward
gradient is indicated on the far northeast (upgradient) side at the SMW-10/IMW-10
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well pair. These generalized conditions are consistent with earlier results. Two
isolated anomalies with upward gradients were indicated at well pairs SMW-2/IMW-2
and SMW-17/IMW-17 in May 2001. Water levels in May 2001 were generally 1 ft
lower than those of November 2000.

GROUNDWATER ANALYTICAL DATA

The laboratory analytical results for the May 2001 sampling event are summarized in
along with the historical analytical results in Table 3. The table includes a summary
of quality assurance/quality control samples analyzed. Copies of the laboratory
reports and chain-of-custody records for all sampling events are provided in
Attachment 3. Findings for the primary constituents of concern are presented below.

VOCs in Groundwater

Shallow zone data are summarized on Figures 5 and 6. The recent data continues to
support complete delineation of the ethene and ethane compound groups. The results
at source area wells ETMW-1, ETMW-2 and SMW-3 provide additional
characterization data for the identified source areas. The current data indicate
consistent concentrations at ETMW-1 and apparent increased concentrations at
ETMW-2 and SMW-3 (mainly ethane group compounds). However, at the latter two
locations, the reported values were above thosé reported in the November 2000
samples, but below those reported for the May 2000 samples. The historical data
indicate that variations in concentrations at the source wells (ETMW-1, ETMW-2 and
SMW-3) can be expected, but an overall decreasing trend is still established. Also,
the ratios of known degradation products to the inferred source products (e.g., TCE
and TCA) continue to suggest ongoing insitu degradation at these source area
locations. Concentrations at onsite downgradient well SMW-14 were higher than in
November 2000, but all target analytes remained non-detectable at offsite
downgradient well SMW-16. Previous data had indicated these compounds to be
absent in the offsite shallow zone wells to the east of the source area (Figures 5 and 6).

A delineated shallow zone plume for the ethene group compounds can still be inferred
as extending in a southwest direction (Figure 5), whereas the ethane group plume is
much more localized (Figure 6). These conditions are consistent with previous data.

Intermediate zone groundwater analytical data are summarized on Figures 7 and 8.
The current data for source wells IMW-1 and IMW-3 indicate apparent increases in
contaminant concenirations, but the reported values are generally less than those
reported for the May 2000 samples. Concentrations for ethene group cornpounds at
offsite wells to the east were similar to those reported previously (Figure 7). No
compounds of concern were detected at upgradient monitor wells IMW-10 and IMW-
12 and cross-gradient monitor wells IMW-5 and IMW-13. Concentrations at onsite
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perimeter wells west of the source area wells were similar to those reported previously,
with the exception of apparent increases at onsite wells IMW-11 and IMW-14. It
should be noted that for the latter two samples, the laboratory reported surrogate
recoveries higher than standard control limits. Therefore, the reported results may be
biased high for these two samples. No target analytes were detected in offsite
downgradient well IMW-16. For the intermediate zone, conditions are similar to that
for the shallow zone in which the ratios of known degradation products to the inferred
source products (e.g., TCE and TCA) indicate an increased percentage of degradation
products.

The inferred limits for the intermediate zone ethene group and ethane group plumes are
consistent with previous data. Reported concentrations are consistently higher in the
intermediate zone as compared to paired shallow zone wells (Figures 11 and 12). The
sole exception observed is at onsite downgradient well pair SMW-14/ IMW-14. At
this Iocation, VOC concentrations are higher in the shallow zone than in the
intermediate zone. Groundwater exceedances for ethane group compounds continue to
be restricted to onsite well locations (Figare 8).

Sampling of deep zone wells was limited to locations DMW-3 and DMW-7. The
recent data indicates stable concentrations at DMW-3. The only groundwater
exceedances at DM'W-3 continue to be for vinyl chloride and 1,1 DCA (Figures 9 and
10). All target analytes were again below detection limits at location DMW-7.

SVOCs i Groundwater

Previously reported compounds of concern were limited to phenol, PAHs, and 1,4-
Dioxane (dioxane). Historically, phenol and PAHs have been restricted to the onsite
source area at wells east of Building M (Figures 13 and 14). Recently, detectable
PAHs concentrations were limited to well SMW-3, but the sample collected in May
2001 did not contain detectable PAHs. Phenol concentrations were below the 10 ppb
groundwater guidance criteria at all locations except for ETMW-2, At that location,
phenol was detected at 22 ppb in May 2001 versus being below detection Jimits in the
November 2000 sample. The data continue to suggest that natural degradation is
effectively controlling PAH and phenol at the site.

Concerning dioxane, the detection limit was set at the FDEP groundwater guidance
concentration of 5 ppb. Similar to prior GWMP events, dioxane was detected in the
shallow zone only at onsite downgradient well SMW-14. It has been consistently
below detection limits at offsite downgradient well SMW-16. The inferred shallow
zone plume shown on Figure 13 assumes that the dioxane present at SMW-14 is
sourced at the former scurce arca behind Building M. Dioxane has not been detected
in shallow wells ETMW-1, ETMW-2, and SMW-3 for at least four successive
monitoring events.
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For the intermediate zone, the highest concentrations were again detected at wells
IMW-1 and IMW-10 (Figuee 14). At the other locations being monitored, dioxane
concentrations have generally fluctuated within a narrow range over several successive
events. The inferred intermediate zone dioxane plume is generally comparable in
extent to the inferred intermediate zone ethene group plume (compare Figurel4 to
Figure 7). The exception is the apparent extent in the upgradient direction to IMW-10
and in the cross-gradient direction to IMW-12. Dioxane was again not detected in the
outer perimeter intermediate wells IMW-19 (upgradient), IMW-5 (cross gradient),
IMW-13 (cross gradient), and IMW-16 (downgradient), or in any of the deep wells
sampled (DMW-3 and DMW-7).

Metals in Groundwater

Analysis was restricted to total antimony in the inferred source area being assessed
with wells SMW-3 and IMW-3. Antimony was detected in the SMW-3 sample at
concentrations similar to past events. Antimony was not detected in the IMW-3
sample collected in May 2001, and this result is consistent with past events.

CONCLUSIONS AND RECOMMENDATIONS

The recent GWMP data lends continuing support to the premise that natural
attenuation processes are effective mechanisms for containing and mitigating the
groundwater plume for VOCs. The observation that the inferred dioxane plumes and
chlorinated VOC plumes generally overlap suggests in-situ conditions are also
containing the dioxane plume. Figure 14 includes the location for the proposed
intermediate zone well on the Brandywine Apartments property to confirm delineation
of the dioxane plume in this area. It is understood that FDEP has initiated efforts to
secure access to this property.

Raytheon and ARCADIS G&M recommend that the interim GWMP be continued on
the proposed semi-anmial frequency. FDEP has requested that the same wells be
sampled for each event, with additions of wells as deemed necessary. Without
modification, the sampling locations and target analytes for the upcoming November
2001 event would be as follows:

VOCs by 8260B ETMW-1, ETMW-2, IMW-1, SMW-3/IMW-3
DMW-3

VOCs by 601 IMW-4, IMW-5, SMW-6/IMW-6, DMW-7, IMW-§,
IMW-10, IMW-11, IMW-12, IMW-13, SMW-14/IMW-14,
SMW-16/IMW-16
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SVOCs by 8270C ETMW-1, ETMW-2, IMW-1, SMW-3/IMW-3, DMW-3,
IMW-4, IMW-5, SMW-6/IMW-6, DMW-7, IMW-8, IMW-
10, IMW-11, IMW-12, IMW-13, SMW-14/IMW-14, SMW-
16/IMW-16, IMW-19

Total Antimony SMW-3/IMW-3

Based on a review of the May 2001 and historical results, it is proposed that the
following modifications to the GWMP be made for future events:

o Eliminate phenol, and other acid extractable SVOCs, from the target analyte
list for all wells except for ETMW-2. The latter location was the only May
2001 sample in which these compounds were detected. These compounds
were not detected in any of the samples analyzed in November 2000.

e Eliminate SVOCs from the target analyte list for ETMW-1, as they have not
‘been detected for four successive events.

e Eliminate further sample collection from SMW-6. Target VOCs have not
been detected for four successive events, and SVOCs have not been detected
for two successive events.

None of these modifications will be implemented without prior FDEP approval.

The District office will be notified in writing of the scheduled sampling date, and a
summary report will be submitted within approximately 60 days of completion of the
sampling date. Please feel free to contact Craig Pethe’ of Raytheon (727-302-4793)
or Ken Caldwell of ARCADIS G&M (813-264-3443) with any comments or
questions.

Sincerely,

ARCADIS G&M, Inc. M#_\
Chhetld M4 1.

Kenneth R. Caldwell, P.G. James M. Bedessem, P.E.

Project Manager Principal Engineer

copie:  C. Pethe', Raytheon (4 copies)
FDEP, additional copy
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STATEMENT OF GEOLOGIC REVIEW

In accordance with requirements of Rule 62-103.110(4), Florida Administrative Code,
the information above has been reviewed by a registered Professional Geologist in the
State of Florida.

Kenneth R. Caldwell, P.G.

State of FI;)rida icense No. 1637

Date: & 24' (8]}
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