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1.0 INTRODUCTION

The Tow Way Fuel Farm (TWFF), located at Solid Waste Management Unit (SWMU) 7/8, Naval

Station Roosevelt Roads (NSRR), located near Ceiba, Puerto Rico, has been the subject of numerous
investigations, even before the implementation of Resource Conservation and Recovery Act (RCRA)
corrective action requirements. A full RCRA Facility Investigation (RFI) (Baker, 1997) has been
performed, along with a United States Environmental Protection Agency (USEPA) approved RFI

report for the Tow Way Fuel Farm. Additional investigations since the RFI include the Additional

Well Installation (Baker, 1998), Corrective Measures Study Investigations (CMS|) (Baker, 1999),
Hydraulic Characteristics Evaluation (McLaren Hart, 1999), Trichloroethene (TCE) Investigation
Report (Baker, 2000), and Pier 1 Report of Findings authored by McLaren-Hart (McLaren-Hart,
2000). During the CMS, TCE was found at the TWFF in monitor well 7MWO07. Asaresult of the
various investigations and in support of ongoing efforts on the Corrective Measures Study (CMS),
various additional datarequirementswereidentified. On December 19, 2000, ameeting to present a
conceptual approach on gathering the necessary datato support the CMSwas held at EPA Region |

New Y ork office. Inaddition, on May 23, 2001 discussions continued on data collections to include
datafor the groundwater model being developed. It was agreed by al that awork plan to address the
data needs should be developed. A work plan for additional data collection was developed and
implemented as a result of those discussions (Baker, 2001). During this additional data collection
effort, TCE concentrationsin monitor well 7MWO07 werefound to have increased fourteen-fold, from
2,000J micrograms per liter (ug/L) in April 1998, to 28,000J pg/L in January 2002, a period of
approximately four years (Baker, 2003a). Because of this increase in concentration, additional

characterization of the source of this TCE was recommended in the Draft Final Task | CMS prior to
finalization of the CM S (Baker, 2003b). It should be noted that the CM S process for the TCE plume
at the TWFF isbeing dealt with separately from the CM S at the TWFF addressing the phase separated
hydrocarbons (PSH). The TCE plume at the TWFF islocated in a different area outside the known
PSH contamination. Anindependent CM Sfor the TCE plume at the TWFF will be developed for the
site separately from the current Final CMS Task | Report (Baker, 2003b) for the TWFF, addressing

those contaminants associated with the TCE contamination at the site.
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1.1 Objectives

Thiswork planisdeveloped in order to identify the TCE source to the extent practical, to delineate the
dissolved TCE plume at this point in time, and to assist in providing alternatives to addressing the
TCE contamination in the CMS.

The TCE source may be in the form of aresidual or mobile phase dense, non-aqueous phase liquid
(DNAPL) located in the subsurface soil and/or groundwater near Building 46. It should be noted that
this sourcewould be aresult of ahistorical release. No activitiesresulting in ongoing contamination at

this site are occurring at the present time.

The TCE investigation areaat TWFF isshown on Figure 1-1. The objectives and specific elements of
the field effort to be performed include:

A soil sampling program in the TCE investigation area to determine if a TCE source is
present in aresidual or mobile phase form of a DNAPL near monitor well 7MWO7 and/or
Building 46.

A groundwater monitor well installation program to provide monitoring points downgradient
of thedissolved TCE plume, including asentinel groundwater monitor well at an appropriate
depth in the aguifer.

Sampling of new and select existing groundwater monitoring wells to establish the extent of
the dissolved TCE plume at this point in time.

1.2 Organization of the TCE Plume Sour ce Delineation Work Plan

Thiswork planisorganized into seven sections. Section 1.0 of thisdocument includesthe objectives
of this TCE plume source investigation. Section 2.0 provides adescription of the current conditions of
the site, including the history of the TCE area of the TWFF, a discussion of the geology and
hydrogeology, aswell asthe nature and extent of contamination. Section 3.0 provides adescription of
the scope of investigationsthat will be utilized during the upcoming fieldwork. The proposed scope of
investigations include historical information, soil sampling and analysis program, monitor well
installation program, groundwater sampling and analysis program, quality assurance/quality control
(QA/QC) samples, DNAPL composition, aswell as other investigation considerations. Thereporting

activities that will be conducted following the completion of the field investigation are described in
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Section 4.0. Section 5.0 discussesthe proposed project schedul e that will followed for this additional
data collection investigation. The site management structure that will be utilized during this
investigation, including project team responsibilities and field reporting requirements, is presented in

Section 6.0, while Section 7.0 presents the report references.
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2.0 CURRENT CONDITIONS

Thefollowing sectionisadiscussion of the current conditionsthat exist inthe TCE areaat the TWFF.

2.1 TCE AreaHistory

As stated in Section 1.0, the CMS Investigation findings revealed that TCE was present in the
groundwater in monitor well 7MWOQ7 at a concentration of 2000J ug/L. TCE was aso detected at an
estimated concentration of 3 pug/L in monitor well 7MWO08 (Baker, 1999). After these concentrations
were detected in the groundwater, a history of the buildings in proximity to 7MWOQ07 was compiled
based on interviews with station personnel. A substantial structure (Building 46), located on the
building pad immediately northeast of 7MWO7 (between Forrestal Drive and thewell), was destroyed
during Hurricane Hugo in September 1989. Subsequently, another structure comprised of a half-
cylindrical structure constructed of cloth over a frame anchored to the existing concrete slab, was
destroyed during Hurricane Georges in September 1998. The first building was reportedly used for
the storage and maintenance of small watercraft used in various harbor operations. While the repair
activities had apparently been somewhat limited, the fact that maintenance was performed indicates
the potential for cleaning and degreasing operations. This activity could potentially have led to a
release of solvents. Also, itisunclear to what extent the buildings were used for storage and what was
stored. The potential of arelease of stored material in the past must be considered.

2.2 Geology and Hydrogeology — TCE Area of the TWFF

Several reports have documented the regional geology and the TWFF geology at this location (i.e.
Baker, 2003a). This section will focus on the geology and hydrogeology asit is currently understood

in the immediate location of the TCE plume.

During the previous TCE Investigation, several borings were advanced during temporary well
installation. Two transects, A-A’ and B-B,’ of the underlying geology in the TCE area were
constructed based on the interpretation of the geology in the borings. Thelocation of these transects,
aswell aslocations of the temporary wells used for lithology descriptions, are shown on Figure 2-1.
Figures 2-2 and 2-3 depict the lithology found in the vertical transects A-A’ and B-B’.
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Four different formations are shown in these transects. Two unconsolidated formations, namely fill
material and marine deposits, and two bedrock layers, namely decomposed and lithofied werelogged
during well construction and noted on these drawings. The fill material consists predominantly of
rock fragments, with lesser amounts of sand, silt, and clay. Inthe area of TW-2 and TW-3, thefill
material consisted mostly of cobbles and boulders (Baker, 2000). Fill generally extends from the
ground surface to 5 to 10 feet below ground surface (bgs) except in the areas near Forrestal Road,
where the fill material extends only about 1.5 feet bgs. Marine deposits were found near Ensenada
Honda, in TW-101 through TW-104. Marine sedimentsgenerally consist of sand and shell fragments.
It was estimated that the marine deposits are thickest near TW-101 (4 feet bgsto 20 feet bgs) (Baker,
2003a).

Bedrock at TWFF generally consists of gabbro, described asvery broken to broken, massively bedded,
hard to very hard, and highly fractured due to tectonic deformation and subsequent weathering. The
decomposed bedrock was generally observed as unlithofied silt, clay, and rock fragmentsin varying
amounts. Thelithofied bedrock was observed to be weathered and unweathered. The fracturing of the
weathered bedrock varies in the number of fractures, but is fairly consistent in color (brown).
Unweathered bedrock appearsvery hard, littleto no fracturing, dark gray to black in color, and with an
intact crystalline structure.

The depth and thickness of the decomposed and lithofied bedrock varies considerably. The
decomposed bedrock was thickest in the area of 7TMWOQ7. The top of this unit dips downward from
Forrestal Road toward Ensenada Honda, where it is covered by the marine deposits and fill material.
The top of the lithofied bedrock was observed to be the deepest in the area of TW-1 and TW-B.

Figures 2-2 and 2-3 depict the top of the groundwater bearing zone as it was encountered during
drilling operations of the TCE Investigation (Baker, 2000). Soil saturation observations wereusedin
drawing this zone . In general, saturated soils were found anywhere from 5 feet bgs to 20 feet bgs.
The presence of groundwater is controlled by secondary porosity (fractures) in the hard bedrock
formation, as well as encountered during deeper drilling. The groundwater table slopes toward
Ensenada Honda as shown on Figure 2-4. The groundwater contours depicted on this figure are
average values from groundwater level measurements taken over a period of four years (Baker,
2003b), with the exception of monitor well 7MW10 and 7MW20, which were constructed in January
2002.
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2.3 Nature and Extent of Contamination

During the CM SInvestigation (Baker, 1998), dissolved TCE was detected in and around 7MWO7 at a
concentration of 2000Jug/L. Monitor well 7TMWO7 is screened from 5 feet to 25 feet bgs. During a
subsequent TCE investigation, several temporary wells, both shallow and deep, were installed and
sampled in the vicinity of 7TMWOQ7, as presented on Figure 2-1 (Baker, 2000). Groundwater samples
from these wells were analyzed using an on-site mobile laboratory with a select number of split
samples sent to a stateside analytical laboratory for confirmation. Groundwater was not purged prior
to sampling and was sampled with abottom filling bailer in order to alow for detection of the possible

presence of DNAPL in the groundwater.

The TCE Investigation Report (Baker, 2000) documents the TCE concentration at 7MWO07 again at
2000 ug/L with an on-site laboratory. In addition, atemporary well placed next to 7MWOQ7 (7-TCE-
MWAOQ7), and screened from 30 feet to 35 feet bgs, was sampled with a TCE concentration of 1,000
Mo/l by a stateside laboratory. Another temporary well located approximately 50 feet southeast of
TMWOQ7 (TW-C), and screened from 17 feet — 22 feet bgs (shallow) and again from 21 feet to 26 feet
bgs (deep), had TCE concentrations of 25 ug/L and 1500 ug/L in the shallow and deep zones. The
remaining TCE concentrations found in thisinvestigation ranged from non-detect to 140 ug/L, with

the higher concentrations found in the deeper wells.

During the Additional Data Collection Investigation (Baker, 2003a), TCE was again measured in
monitor well 7MWQO7 with the result being a concentration of 28,000J ug/L. The concentration of
TCEinthefidd QA/QC duplicate wasfound to be 23,000J ug/L. (Notethat both concentrationswere
quantified as estimated by the laboratory based on sample dilutions.) These concentrations are
approximately 2.5 percent of the solubility of TCE (TCE solubility is~1,100,000 ug/L). The presence
of DNAPL is suspected at concentrations in groundwater over 1 percent of the solubility of a
compound (USEPA, 1992). Because the TCE concentration in 7MWO7 is over 1 percent of its
solubility, DNAPL may be present in the vicinity of thiswell. Four other monitor wellsalso had very
small estimated concentrations of TCE during the Additional Data Collection Investigation. These
include monitor wells 7MWO08, UGW11, and 7MW20 in the area of the lower TWFF. All
concentrations were estimated at less than 1 ug/L. (Monitor well 7MW18, located in the upper
TWEFF, not within the study area as presented on Figure 1-2, also had a small detection of TCE.) A
newly instaled well, 7MW10, located downgradient of 7MWO07, was sampled during this

investigation with the result being non-detection of TCE. It should be noted, however, that the screen
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of this well was installed from 4 feet to 14 feet bgs, most likely too shallow to intercept the TCE
plume should it have traveled to this point. A temporary well installed during the previous TCE
Investigation near this location (TW-102), and screened from 17 feet to 22 feet bgs, yielded a TCE
detection of 5.4 ug/L during the TCE Investigation (Baker, 2000). All previous concentrations of

TCE found in the study area can be seen on Figure 2-5.
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3.0

SCOPE OF INVESTIGATIONS

The additional investigation at the TCE plume area of the TWFF will consist of the following:

Review of historical information

Analysis of subsurface soil from up to 15 soil borings, including analysis of saturated soil
borings

Installation of up to 10 temporary wells and 4 permanent monitor wells, including a sentinel
well downgradient of 7TMWQ7

Groundwater sampling of these new wells along with 7MWO07, 7MWO08, 7MW 10, 7MW 20,
and UGW11.

Shouldfree(i.e. not residual) DNAPL be availableto be collected from any samples (either from asoil

sample or agroundwater sample), thiswill also be analyzed to obtain its composition. A sample matrix

for thisinvestigation is provided as Table 3-1. The various investigation elements are described in

detail in the subsections that follow.

31

Historical I nformation

DNAPL isoften difficult to locate, therefore, having background information can help in narrowing
the investigation area. A DNAPL investigation should be based on historical information that

includes:

Current and historical utilities — Solvents were often poured down drains, which provided a
potential pathway to the environment due to the drainpipes often being cracked or broken.
Personnel Interviewsand Aeria Photographs— These provide information on site history and
activities.

Chemical information — Inventories and disposal records can provide clues as to chemical
types and potential quantities, which ultimately affect the potential for DNAPL, as well as
whether it isin free-phase or residual-phase form.

Stratigraphy — DNAPL tendsto accumulate in capillary barriers or traps (stratigraphic lows
where higher permeable sediment overlay lower permeable sediments), which would inhibit

continued downward movement.



Baker already has complied ageneral history regarding buildings and operations at the site, aswell as
site stratigraphy. Current information suggests a possible TCE DNAPL source in the vicinity of
Building 46 and well 7TMWO07. Any additional and available information regarding utilities and

chemical use will be reviewed prior to initiation of field activities.

3.2 Soil Sampling and Analysis Program

Therewere no soil samples obtained for analysis during the TCE Investigation (Baker 2000). During
the Additional Data Collection Investigation, both surface and subsurface soil sampleswere anayzed
for Appendix I X volatile organic compound (V OC) parameters, but these sampleswere not located in
the TCE area.

In order to provide information of a possible source of the TCE in the soil around 7TMWO07, up to 15
soil borings will be advanced down to the lithofied unweathered bedrock, including both the vadose
and the saturated zones. The source of the TCE islikely to belocated around Building 46 (currently a
concrete pad), based on the history of that building and the location of monitor well 7TMWO7, where
TCE was detected above the 1 percent of solubility rule-of-thumb for DNAPL likelihood, either ina
residual form or amobile form. This TCE source would likely be residual in form, and also located
above an impermeable layer, either a small layer of lower conductivity or near the bottom of the
weathered lithofied bedrock zone. Building 46 (currently a concrete pad) is also the location of a
local stratigraphic low between the interface of decomposed bedrock and lithofied unweathered
bedrock (Baker, 2000) where DNAPL would reach an impermeable barrier should it have migrated

downward.

During DNAPL investigations, there is the potential for mobilization of DNAPL during drilling or
other investigation activity. One precaution to avoid mobilization includes avoiding complete
penetration of capillary barriers during drilling. Another precaution to be considered is using an
“outside—in” approach. Soil boringslocated outsidethe DNAPL zonewill bedrilled first to establish
stratigraphy (including any capillary barriers) and to delineate uncontaminated soils. Soil borings
located within the suspected DNAPL zonewill bedrilled last. If DNAPL isencountered, the borings
will not be advanced through any capillary barriers or into the lithofied bedrock.

All soil borings will be advanced using a drill rig capable of augering, air rotary, coring, and air

hammering. Soil samples will be collected continuously from the ground surface to the top of
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lithofied bedrock using split-spoon samplers. Carewill betaken to achieve maximum recovery so that
a good stratigraphic profile can be developed. A boring log will be maintained indicating, among
other things, blow counts, lithology, and water occurrence.  Soil sampleswill initially be screened at
6-inch intervals with a photoionization detector (PID) to develop a semi-quantitative contaminant
profile. A hydrophobic dye shake test will be performed on soil suspected of containing residual
DNAPL (based on elevated PID readings). A standard operating procedure (SOP) for the dye shake
testisgivenin Appendix A. A hydrophobic dye called Sudan 1V, will be used to identify the presence
of DNAPL. Sudan IV will preferentially stain organic liquids red. This test is qualitative, and
providesapositive or negative result for the presence of DNAPL inasample. Uptothree unsaturated
and/or saturated soil sampleswill be taken from areas of the soil core suspected of being contaminated
based on visual, PID, and/or dye shake test screening results. A fina saturated soil sample will be
collected from the bottom of the boring just prior to refusal.

All soil samples will be analyzed for a modified target compound list (TCL) VOCs. This modified
TCL VOC list was determined by areview of al anaytical datareceived during previous groundwater
investigations in the TCE area, including the Corrective Measures Study Investigation (1998), the
TCE Investigation (1999), and the Additional Data Collection Investigation (2001). Summaries of
these analyses are provided in Appendix B. Any compound that was detected that would be
associated with a chlorinated solvent plume was added to the modified TCL VOC list. In addition,
those chlorinated compounds not detected in previousinvestigations, but a so known to be associated
with chlorinated solvents, were also included in the modified TCL VOC list. These include
tetrachloroethene, 1,1,1 trichloroethane, and its associated daughter products of 1,1, dichloroethane,
and 1,2 dichloroethane. The modified TCL VOC list includesthefollowing compounds. TCE, cis-1,2-
dichloroethene, trans-1,2-dichloroethene, 1,1-dichloroethene, vinyl chloride, 1,1,2 trichloroethane,
1,1,1 trichloroethane, tetrachloroethene, 1,2 dichloroethane, 1,1 dichloroethane, chloroform,

methylene chloride, pentachloroethane, and chloromethane. Thislist isaso presented in Table 3-1.

Thiswork plan is dynamic in that the boring locations are subject to change based on findings asthe
work progresses. Due to the above-mentioned considerations, the majority of the soil borings will
initially belocated southwest of the Building 46 pad. Two borings (7TCESBO01 and 7TCESB02) will
belocated downgradient of the building pad in case the source has migrated in thisdirection. Thefirst
soil boring to beinstalled southwest of Building 46 pad will belabeled 7TCESBOL1. In theselocations
outside the suspected source area, it is expected that up to four soil samples will be collected. A
minimum of eight locations (7TCESBO1 through 7TCESBO08) will be sampled as presented on Figure
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3-1. Soil sampling will continue up to 15 locations based on PID, visual, and dye shaketest results. If
an area of suspected high concentrations (i.e. a source) is found, this area will be delineated to the
extent possible using the “outside-in” approach. Should a source area be suspected, the sampling will
continue beginning at a location approximately 30 feet from the source area in directions where
delineation has not already been determined, and working inward in 15 foot intervals to the original
suspected source area until it is delineated. PID readings, visual observations, and the results of the
dye shake test will be used to determine if delineation has been made in the fidd. Finally, the
presence or absence of a TCE source near the other three sides of Building 46 will be established via
soil sampling from soil borings (7TCESB06 — 7TCESBO08) presented on Figure 3-1. If oneor all of
these three soil borings contain TCE, further delineation will occur using the “outside-in” approach

mentioned above.

The soil sample designationswill beasfollows. Thefirst soil samplewill be designated 7TCESBOL.
Extensionsto these sampleidentificationswill reflect the depth at which the samplewas obtained. For
the purposes of this work plan, two-foot discretized depths will be used. Sample identification

extensions will follow the pattern shown below.

7TCESB01-01—1 to 3 feet bgs
7TCESB01-02—3 to 5 feet bgs
7TCESB01-03—5 to 7 feet bgs
7TCESB01-04—7 to 9 feet bgs, etc.

The actua environmental samples will be determined in the field.

Samples will be packed in ice and shipped next day air to the “fixed base” laboratory. Because of
previously encountered delays associated with sample shipments from Puerto Rico to the United
States, additional insuranceto cover re-sampling costs should be claimed on the bill of laden. At least
one member of thefield team will remain on theisland until verification by thelaboratory of receipt of
al shipments. This will minimize any potential re-sampling costs associated with mobilization.
Tracking numbers for each shipment will be forwarded to the project manager for assisting in

verification of receipt.



All VOC analysis at the laboratory will be performed using current methodologies as presented in
Table 3-2. STL in Savannah, Georgia will perform the laboratory analysis, and Heartland
Environmental Services, Inc. (HESI) in St. Charles, Missouri will perform the data validation.

33 Monitor Well Installation Program

Upto ten temporary monitor wells, labeled sequentially beginning with 7TCETW?201, will beinstalled
to assess changes in concentrations in the TCE plume in groundwater since year 1999, aswell asto
assist inlocating permanent wells. Thesetemporary wellswill beinstalled to maximizethelikelihood
of intercepting the highest dissolved TCE concentrations. During the TCE investigation, the bulk of
the higher concentrations were located at the deepest sampling location, that is, in the weathered and
lithofied bedrock zone as shown in Figures2-2 and 2-3. The same zone will be located for the well

installationsin thisinvestigation. It isexpected that the same geol ogic descriptionswill beused and a
determination of the proper depth of well installation will be made in the field. In order to provide
consistency between the TCE Investigation (2000) and thisinvestigation, the wellswill beinstalled to
adepth of oneto two feet below thetop of thelithofied bedrock. However, sometemporary wellswill

be located close to soil borings around the former Building 46. If, during the soil sampling effort, a
residual or mobile phase DNAPL isidentified in asoil boring located lessthan 50 feet away from the
proposed temporary monitoring well location, onewell screen will be set to coincide with the depth of
the DNAPL detection at the location of identified residual or mobile phase DNAPL. Another well

will beinstalled adjacent to this location with the well screen set at a depth of one to two feet below
the top of the lithofied bedrock in order to accurately assess the vertical pattern, if any, of the
contaminant plume. Once the concentrations of TCE are known in the temporary wells, this

information will be used to locate up to four permanent monitoring wells.

All monitor wells will be advanced using a drill rig capable of augering, air rotary, coring, and air
hammering. All completed wellswill be2inchesindiameter. Eachwell will belogged and sampled
continuoudly at 2-foot intervals unless otherwise noted. A boring log will be maintained indicating,
among other things, lithology, and water occurrence. Soil borings will be logged to verify

stratigraphy.

The determination of competent (or lithofied) will be made based on field observations. Asshownon
Figures 2-2 and 2-3, bedrock was categorized into two broad groups, decomposed and lithofied.

Decomposed bedrock was observed to consist mainly of unconsolidated sand, silt, and/or clay with or
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without rock fragments. Lithofied bedrock was observed to be rock fragments with or without trace
amounts of unconsolidated sand, silt, and/or clay. Lithofied bedrock was observed to be weathered or
unweathered. Asweathered, the bedrock was generally brown in color, with evidence of fracturing.
As unweathered, the bedrock was generally gray or black in color, with little or no evidence of
fracturing. When field personnel observe achangein composition and/or color (to gray or black) in
the recovered samples, the interface between the weathered and unweathered lithofied zones will be

assumed, and the well installation will proceed.

The purpose of these new wellswill beto obtain representative groundwater samples from adissolved
TCE plume, and as such, the screens will be located to obtain representative TCE plume
concentrations (i.e. well screen will be set at 1 to 2 feet in the competent [or lithofied] bedrock and/or
at alocation consistent with any DNAPL detection that may have occurred during soil sampling). It
should be noted that existing permanent monitor wells at TWFF have historically been screened to
intersect the seasonal high and low water table to obtain light, non-aqueous phase liquid (LNAPL)
thickness measurements and samples. To date, there have been no LNAPL detections at any of the
wells located downgradient of Building 46 in the TCE area and this requirement will not be
considered necessary inthisinvestigation. All permanent monitor wellswill be screened with aten-
foot screen length. Each temporary well will consist of 1- or 2-inch diameter, schedule 40 polyvinyl

chloride (PVC), riser with afive-foot screen.

All permanent monitoring wells will use 20/40 sand filter pack to 2 feet above the top of screen,
followed by a 2-foot bentonite seal. The remaining annulus will be grouted to surface and finished
with a flush mount cover (round 6-inch bolt down well vault) inside a 2-feet by 2-feet cement pad.
Drill cuttings generated during the installation of permanent wells will be handled as described in
Section 3.6.2.

All new permanent monitor wellswill be developed by continuously pumping the groundwater from
thewell using thedrill rig pump and/or waterra pump, as described in the SOP section of the base RFI
work plan (Baker, 1995). All development water will be captured in 55-gallon drums for disposal as

described in Section 3.6.2. The monitor well will be allowed to recover overnight prior to sampling.

Each temporary well will be sealed with plastic sheeting at the surface to prevent inflow of surface
water or accidental introduction of foreign material into the hole. A groundwater sample for a
modified TCL VOC analysis (see Table 3-1) will be obtained from each temporary well after allowing
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the groundwater to enter the screen overnight. A 24-hour turnaround time on analysis will be

requested so that new permanent monitoring wells can be installed during the same field event.

3.3.1 Sentind Wdl

The first temporary well to be installed will be at the proposed sentinel well location (7MW21 on
Figure 3-1) at an appropriate depth, as mentioned above. Thislocation will be called 7TCETW201.
The well will be sasmpled after allowing the groundwater to enter the screen overnight. A 24-hour
turnaround time on the analysis will be requested to determine whether the new permanent sentinel
well will beinstalled in thislocation, or moved to adifferent location depending on the sampleresuilts.

If the results of the analysis come back with positive detections for the modified TCL VOCs, the
permanent sentinel well location will be moved toward Ensenada Hondato the extent practical. If the
results of the analysis come back negative for detections of the modified TCL VOCs, a permanent
sentinel well will beinstalled at thislocation. Once the permanent sentinel monitor well isinstalled, it
will be labeled 7TMW21.

3.32 PlumeArea Temporary Monitor Wells

Upto nine additional temporary wells, besidesthe onelocated in the sentingl location, will beinstalled
at locations closeto thosein theinitial TCE investigation that had positive detectionsfor TCE (Baker,
2000). These temporary monitor wells will be installed in order to establish current groundwater
concentrations. A minimum of five temporary monitor wellswill beinstalled as presented on Figure
3-1. Also shown on this figure are the locations of the 1999 TCE Investigation temporary wells.
Again, thesewill be sampled, and the samples shipped and analyzed for modified TCL V OCswith 24-
hour turnaround to determine suitablelocations for the new permanent wells. Oncethe sampleresults
are identified, they will be compared to their corresponding Federal Maximum Contaminant Level
(MCL) to determineif another temporary well location will need to be established further out from the
potential sourcearea. If additional temporary monitor wells are deemed necessary, thefield crew will
install another temporary monitor well approximately 50 feet out from the previous temporary monitor
well sampled. This temporary monitor well will be installed in the direction perpendicular to
groundwater flow, which in this case, is parallel to the Ensenada Honda. Drill cuttings generated

during the installation of temporary wellswill be handled as described in Section 3.6.2.



3.3.3 Permanent Monitor Wells

Four permanent monitor wells, including 7MW?21 (sentinel well), will beinstalled in variouslocations
(Figure 3-1), based on the results of the rapid turnaround of the temporary monitor well sample
analyses. One monitor well will belocated in each source zone should a source be encountered that is
not near the current well 7MWO7. These source zone monitor wellswill be named starting with well
name 7MW?24, and continuing up from there (i.e 7TMW25, TMW26, etc.), if required. However, if a
source other than the one suspected in the area of 7MWO07 is not found, then 7MW24 will not be
installed. Two new monitor wells (TMW22 and 7MW23), will be located downgradient from
TMWO7. Thesewellswill assist in determining the extent of the dissolved TCE plumefor purposes of
assisting in the CM S process at the site. It islikely that these wellswill be collocated with temporary
well locations, should these locations be in a representative area of the plume and/or provide

delineation. Potential locations for these new wells are shown on Figure 3-1.

34 Groundwater Sampling and Analysis Program

Figure 3-1 identifies the eight permanent monitor wells (4 new and 4 existing monitor wells) and 5
temporary wells selected for sampling. An additional 5 temporary monitor wells may beinstalled as
mentioned in Section 3.3.2. The groundwater sampling isto assist in delineating the dissolved plume
down gradient of the TCE source area. The eight permanent monitor wells to be sampled are
uUGwW11, 7TMWQ7, 7TMWO08, 7TMW20, TMW21, TMW22, 7TMW23, and 7TMW?24. Monitor wells
UGW11 and 7TMW20, although they are located outside of theimmediateinvestigation area, had small
estimated detections of TCE during the Additional Data Collection Investigation (Baker, 2003a). Asa

result, these two wells will be sampled again to obtain confirmation of TCE in these locations.

Table 3-2 identifies the appropriate anal ytical method for each individual constituent to be reported by
the laboratory. Section 3.2 describes the rationale for the selection of reported constituents.
Individual constituents selected for analysis were based on areview of compounds associated with
chlorinated solvent contamination, including degradation products, should they be present. All
chlorinated compounds previously detected at TWFF were included in this constituent list. Also,
chlorinated compounds not previously detected at TWFF but typically associated with chlorinated

solvent plumes were included.



Prior to groundwater sample collection, each permanent and temporary well will be checked for the
presenceof DNAPL. Aninterface probewill be used to determine the depth to water and the depth to
product. If product isdetected in agiven well, abottom-filling bailer will be lowered to the bottom of
the well to verify the presence of the DNAPL and thickness measured. If sufficient product is
available for analysis the product will be drained from the bottom of the bailer into the appropriate

sample container.

If DNAPL is present in one or more wells, arepresentative sample of DNAPL will becollected from
one well located nearest the TCE source (Table 3-1) as described above. The analysis of DNAPL at
the laboratory will be performed using current methodologies presented in Table 3-2. Thisanalysis
will assist in determining the DNAPL physical and chemical propertiesand its compositionin order to
assessvariousremedial aternatives. Thisanalysisisdependent onlocating and collecting a sufficient

guantity of afree phase DNAPL, should it be present at this site.

The groundwater will be sampled using a low flow sampling technique. Appendix C includes a
detailed description of low flow sampling technique. Field parameters of pH, temperature, turbidity,
conductivity, and oxidation-reduction potential will be obtained with appropriate instrumentation
during sampling. Inaddition, dissolved oxygen (DO) will be measured using colorimetric methods. 1f
DNAPL ispresent in awell to be sampled, the intake will be placed above the interface and the flow

rate will be low enough as not to draw in any product.

Samples will be packed in ice and shipped next day air to the “fixed base” laboratory. Because of
previously encountered delays associated with sample shipments from Puerto Rico to the United
States, additional insuranceto cover re-sampling costs should be claimed on the bill of laden. At least
one member of thefield team will remain on theisland until verification by thelaboratory of receipt of
al shipments. This will minimize any potential re-sampling costs associated with mobilization.
Tracking numbers for each shipment will be forwarded to the project manager for assisting in

verification of receipt.

All VOC analysis at the laboratory will be performed using current methodologies as presented in
Table 3-2. STL in Savannah, Georgia will perform the laboratory analysis. In the case of the
temporary wells, a 24-hour turnaround time will be required. Data validation will be performed by

HESI in St. Charles, Missouri, on all groundwater samples collected.



35 Quality Assurance/Quality Control Samples

QA/QC requirements for the investigation are as follows and are identified in the sample matrix
presented in Table 3-1.

35.1 Trip Blanks

Trip blanks will be required to accompany the samples because there are volatile organic constituent
samples scheduled for collection. One trip blank sample will accompany each cooler containing

samples requiring the modified TCL VOC analysis.

3.5.2 Equipment Rinsates

Equipment rinsate samples are collected from analyte-free water rinse of decontaminated equipment.
Equipment rinsate blankswill be collected and submitted to an analytical |aboratory for analysis. The
resultsfrom the blankswill be used to determineif the sampling equipment wasfree of contamination.

Therinsates are analyzed for the same parameters as the related samples.

It is anticipated that a total of three equipment rinsates will be collected. These samples will be
associated with the subsurface soil and groundwater sampling. One of the samples will be obtained
from a stainless steel spoon, while another will be collected using the split-spoon as presented on
Table 3-1. Theremaining samplewill be collected using the silicon tubing used during the collection

of groundwater.

3.5.3 Field Blanks

Field blanks consist of the source water used in equipment decontamination procedures. At a
minimum, one field blank for each event and each source of water must be collected and analyzed

for the same parameters as the related samples. It is anticipated that three different sources of

water will be utilized for this investigation as shown in Table 3-1.
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3.5.4 Field Duplicates

Field duplicate samples of the subsurface soil and groundwater will be collected during the sametime
the corresponding environmental sampleiscollected. One duplicate samplewill be collected for every
10 subsurface soil and groundwater samples collected. A minimum of one duplicate sample will be

collected of subsurface soil and groundwater during thisinvestigation.

355 Matrix Spike/Matrix Spike Duplicates

Matrix Spike/Matrix Spike Duplicates (M SMSDs) arelaboratory derived and are collected to evaluate
the matrix effect of the sample upon the analytical methodology. One MS/MSD will be collected for
every 20 samplescollected of asimilar matrix. Ataminimum, one MS/MSD will be collected during
the subsurface soil sampling, while a minimum of one MS/MSD will be collected during the

groundwater sampling.

3.6 Other Investigation Consider ations

3.6.1 Utility Clearance

Fifteen days prior to the initiation of the proposed fieldwork, a digging permit request will be
submitted by Baker to the Facility Management Transportation and Utility Division (FMTUD) of the
Public Works Department at NSRR. All proposed soil borings and well locations will be cleared by
the base utility department. Figure 3-2 presents the utilities that are located within the proposed

investigation area.

3.6.2 Investigation Derived Wastes (IDW)

The generation of IDW associated with soil sampling and well installation, including devel opment and
purged water from groundwater sampling, will be collected and stored temporarily in 55-gallon drums.
However, the soil cuttings from the subsurface soil sampling, aswell as from the temporary monitor
wells that are not converted to permanent monitor wells, will be placed back into the boring from
which they came, unless contamination is present. Asmuch aspossible, soilslast out of the hole will

be returned first, thereby, approximating original stratigraphy.
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Two IDW samples will be collected, one composite soil sample from all drums containing drill
cuttings, and one aqueous sample from all drums containing development and purge water. The
samples will be analyzed for parameters as shown in Table 3-1, as well as by methods presented in
Table 3-2 . Upon completion of the field program, the drums will be moved and stored per the
direction of PWD personnel. The soil and water IDW will be removed from the site by an approved

vendor upon receipt and review of the IDW sample analytical data

3.6.3 Decontamination

Thedrill rig, including all applicable soil sampling equipment (i.e. split-spoons, augers, etc.), will be
decontaminated between each monitor well in accordance with the EPA approved RCRA Facility
Investigation Work Plans (Baker, 1995). The remaining contaminant free sampling equipment and

materials utilized during this investigation will be disposable.

3.6.4 Surveying

All sampling locations (soil borings and new temporary and permanent monitor wells) will be flagged
inthefield and will be surveyed for vertical (+/- 0.01 feet) and horizontal (+/- 0.1 feet) location using
established control. The same firm that has performed previous work for Baker at the TWFF will

perform the survey. Thiswill ensure that the same level of survey quality and detail is attained.

3.6.5 Health and Safety Procedures

The Health and safety procedures found in the base RFI work plan (Baker, 1995), will be employed
during this investigation.

3.6.6 Chain-of-Custody

Chain-of-Custody procedures will be followed to ensure a documented, traceable link between
measurement results and the sampl e/parameter that they represent. These procedures are intended to

provide alegally acceptable record of sample preparation, storage, and analysis.

To track sample custody transfers before ultimate disposition, sample custody will be documented

using asimilar chain-of-custody form as presented in the base RFI work plan (Baker, 1995).
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A chain-of-custody form will be completed for each container in which the samplesare shipped. After
the samples are properly packaged, the shipping container will be sealed and prepared for shipment to
the analytical |aboratory.
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4.0 REPORTING

This section outlines the reporting activities that are associated with the field investigation. A TCE

Source Identification Report will be developed and is discussed in the following subsection.

4.1 TCE Source Identification Report

The TCE Source Identification Report will discuss the findings of the subsurface soil and
groundwater sampling effort. The report shall include at a minimum:

Site History
Scope and Objectives
Sampling and Analysis Data
= Sampling and Analysis Results
= Comparison of April 1998; January 2002, with the TCE source
identification sampling effort
=  Comparison of soil sample datato EPA Region |1l RBCs. Comparison of
groundwater datato EPA Region |1l RBCs, NSRR ecological screening
values, and the established Corrective Action Objectives (CAOs) for TCE
at the TWFF
» Laboratory sampling parameters and methods
Discussion on any necessary revisions to be made to the CMS Task | CAOsiif required

Conclusions and Recommendations

Baker will incorporate the new sample datafrom the TCE plume delineation and sourceinvestigation

into a new CMS Task | Report, which will include among other sections, an Ecological Risk
Assessment section and a Human Health Risk Assessment section. Thisnew CMS Task | Report will
be devel oped utilizing the procedureslisted in Appendix B of Modulell1 of the Final RCRA/HSWA
Permit No. PR2170027203 dated October 20, 1994 (USEPA, 1994).



5.0 SCHEDULE

A schedulefor theimplementation of thiswork plan, and follow-up reportsfor the TWFF, isprovided
asFigure5-1. It should be noted that this schedul e is dependent upon EPA review time. Many other
factors can aso extend the schedule such as resampling if further re-characterization is required,
weather delaysin the field, funding is delayed by the Navy, or consensus cannot be reached on how

the USEPA’ s comments are to be incorporated.



6.0 SITE MANAGEMENT

An organization chart presenting the proposed staffing for this project isprovided on Figure6-1. This

section also outlines the responsihilities and reporting requirements of field personnel and staff.

6.1 Project Team Responsibilities

Mr. Mark Kimes, P.E, will manage the Baker Project Team. Hisresponsibilitieswill beto direct the
technical performance of the project staff, costs and schedule, ensuring that QA/QC procedures are
followed during the course of the project. Hewill maintain communication with the Atlantic Division
Naval Facilities Engineering Command (LANTDIV) Navy Technical Representative (NTR), Mr.
Kevin Cloe, P.E.

Thefield portion of thisproject will consist of onefield team managed by the Environmental Scientist,
Mr. Jon C. Edel, . Mr. Edel’s responsibilities include directing the Baker field team and
subcontractors. Ms. Christine Harwood, P.E. will direct the reporting effort of thefield investigation.
Ms. Harwood will direct and ensure that all necessary staffing is utilized to assist in developing the
TCE Source | dentification Report for the TWFF.

6.2 Field Reporting Requir ements

The Environmental Scientist will maintain a daily summary of each day’s field activities. The

following information will be included in this summary:

Baker and subcontractor personnel on site
Major activities of the day

Samples collected

Problems encountered

Other pertinent site information

The Environmental Scientist will receive direction from the Project Manager regarding any changesin

scope of the investigation.
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TABLE 3-1

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM
TCE PLUME DELINEATION AND SOURCE INVESTIGATION WORK PLAN
TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Solid Samples Aqueous Samples
Fixed Base Analytical Lab | £ Fixed Base Analytical Lab
Analysis Requested a Analysis Requested
s | S SElSl .7 |z 2
> | 8 S3|2|8s8|53|8
@) =22 2 B O
Sample ID = = | 6 |2|[38K]|E é S| Comments
SUBSURFACE SOIL SAMPLES
7TCESBO1-XX X x®
7TCESBO1-XX X X ®
7TCESBOL-XX* X x®
7TCESBOL-XX* X X ®
7TCESB02-X X X x®
7TCESB02-XX X X ®
7TCESB02-XX* X x®
7TCESB02-X X* X X ®
7TCESB03-X X X x®
7TCESB03-XX X X ®
7TCESB03-XXD X x® Duplicate
7TCESB03-XXMS/MSD X X ® Matrix Spike/Matrix Spike Duplicate
7TCESBO3-XX* X x®
7TCESBO3-XX* X X ®
7TCESBO4-X X* X x®
7TCESBO4-X X* X X ®
7TCESBO4-X X* X x®
7TCESBO4-X X* X X ®
7TCESBO5-XX* X x®
7TCESBO5-X X* X X ®
7TCESBO5-XX* X x®
7TCESBO5-X X* X X ®
7TCESBO6-X X* X x®
7TCESB06-X X D* X X ® Duplicate
7TCESBO6-X X* X x®
7TCESBO6-X X* X X ®
7TCESBO6-X X* X x®
7TCESBO7-XX* X X ®
7TCESBO7-XX* X x®
7TCESBO7-XX* X X ®
7TCESBO7-XX* X x®
7TCESB08-X X* X X ®
7TCESBO8-XX* X x @
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TABLE 3-1

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM

TCE PLUME DELINEATION AND SOURCE INVESTIGATION WORK PLAN
TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Solid Samples Aqueous Samples
Fixed Base Analytical Lab | £ Fixed Base Analytical Lab
Analysis Requested a Analysis Requested
0 > E‘g o7 Bl
~ o o| % |4|2S @ 2|80
Sample ID = = | 6 |2|[388]|E é S| Comments
SUBSURFACE SOIL SAMPLES (Cont.)
7TCESB08-XXD* X x® Duplicate
7TCESB08-XXMS/MSD* X X ® Matrix Spike/Matrix Spike Duplicate
7TCESB08-XX* X x®
7TCESB08-X X* X X ®
7TCESB09-X X* X x®
7TCESB09-X X* X X ®
7TCESB09-X X* X x®
7TCESB09-X X* X X ®
7TCESB10-XX* X x®
7TCESB10-XX* X X ®
7TCESB10-XX* X x®
7TCESB10-XX* X X ®
7TCESB10-XXD* X x® Duplicate
7TCESB11-XX* X X ®
7TCESB11-XX* X x®
7TCESB11-XX* X X ®
7TCESB11-XX* X x®
7TCESB12-XX* X X ®
7TCESB12-XX* X x®
7TCESB12-XX* X X ®
7TCESB12-XX* X x®
7TCESB13-XX* X X ®
7TCESB13-XX* X x®
7TCESB13-XXD* X X ® Duplicate
7TCESB13-XXMS/MSD* X x® Matrix Spike/Matrix Spike Duplicate
7TCESB13-XX* X X ®
7TCESB13-XX* X x®
7TCESB14-XX* X X ®
7TCESB14-XX* X x®
7TCESB14-XX* X X ®
7TCESB14-XX* X x®
7TCESB15-XX* X X ®
7TCESB15-XX* X x @
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TABLE 3-1

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM
TCE PLUME DELINEATION AND SOURCE INVESTIGATION WORK PLAN
TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Solid Samples Aqueous Samples
Fixed Base Analytical Lab Fixed Base Analytical Lab

Dye

Anaysis Requested Anaysis Requested

TCL vocs @
TCLPVOCs
IRC
Hydrophobic
Shake Test
TCL vocs @
Solvent
(DNAPL)
Screen
Interfacial
Tension
\Viscosity

IRC

Sample ID Comments

SUBSURFACE SOIL SAMPLES (Cont.)

X
X
@

7TTCESB15-XX*

X
~
)

7TTCESB15-XX* X

x
c

7TCESB15-XXD* X Duplicate

GROUNDWATER SAMPLES

7TCETW201

7TTCETW202

7TCETW203

7TCETW203D Duplicate

7TTCETW204

7TTCETW205

7TTCETW206*

7TTCETW207*

7TTCETW208*

7TTCETW209*

7TTCETW210*

TMWO07

7MWO08

7MW10

MW20

7TMW20D Duplicate

TMW20MS Matrix Spike

TMW20M S Matrix Spike Duplicate

MW21

MW22

MW23

MW24

XXX X XXX XXX XXX XXX XXX XX XX

UGW11

TRIP BLANKS

7TCETBO1

7TCETBO02

XXX

7TCETBO03

FIELD BLANKS

7TCEFB0O1 Lab Grade DI Water

7TCEFB02 Store Bought DI Water

XXX

7TCEFB03 Potable Water Supply

EQUIPMENT RINSATE BLANKS

7TCEERO1 Stainless steel spoon

7TCEER02 Split-Spoon and

XXX

7TCEERO3 Silicon Tubing
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TABLE 3-1

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM

TCE PLUME DELINEATION AND SOURCE INVESTIGATION WORK PLAN

TOW WAY FUEL FARM

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Solid Samples Aqueous Samples
Fixed Base Analytical Lab | & Fixed Base Analytical Lab
Analysis Requested a Analysis Requested
s | S X I8l.2 |%:lz
> a co |>1bsg|E5|8
1 _ O B &€ Al>3Z2 0|5 210
Sample ID o &) E| 25 |2|38F|E é S|E Comments
DNAPL SAMPLE
7TCEDNAPLO1 | | [ X | x [ x| []if present and possible
IDW SAMPLES
7TCEIDWO01 X X X Subsurface Soil
7TCEIDWO02 X X |Groundwater

Notes:
TCL - Target Compound List

TCLP - Toxicity Characteristics Leachate Potential

IRC - Ignitability, Reactivity, and Corrositivity.

@. Anaysiswill consist of Trichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene, 1-1-dichloroethene,
vinyl chloride, 1,1,2 trichloroethane, 1,1,1 trichloroethane, tetrachloroethene, 1,2 dichloroethane, 1,1 dichloroethane, chloroform,

methylene chloride, pentachloroethane, and chloromethane only.

@_TcLp analysis will be conducted on Trichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene, 1-1-dichloroethene,
vinyl chloride, 1,1,2 trichloroethane, 1,1,1 trichloroethane, tetrachloroethene, 1,2 dichloroethane, 1,1 dichloroethane, chloroform,

methylene chloride, pentachloroethane, and chloromethane only.

) _ Test will only be performed on soil suspected of containing residual DNAPL (based on elevated PID readings).
XX - The sample depth designator in which the sample was collected (i.e. 01 = 1-3 ft bgs, 02 = 3-5 ft bgs, etc) will be established

inthefield.

* - Samples may or may not be collected depending on field analysis results.

ft bgs - feet below ground surface.
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TABLE 3-2

LABORATORY ANALYTICAL METHODS
DRAFT TCE PLUME DELINEATION AND SOURCE INVESTIGATION WORK PLAN
TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Quantitation Limits*
Water Low Sail

Volatiles (ng/L) (ng/ko) M ethod Number
cis-1,2-dichloroethene 5.0 5.0 5035\8260B
trans-1,2-dichloroethene 5.0 5.0 5035\8260B
1,1-Dichloroethene 5.0 5.0 5035\8260B
Trichloroethene 5.0 5.0 5035\8260B
1,1,2-trichloroethane 5.0 5.0 5035\8260B
1,1,1-trichloroethane 5.0 5.0 5035\8260B
tetrachloroethene 5.0 5.0 5035\8260B
1,2-dichloroethane 5.0 5.0 5035\8260B
1,1-Dichloroethene 5.0 5.0 5035\8260B
chloroform 5.0 5.0 5035\8260B
methylene chloride 5.0 5.0 5035\8260B
pentachloroethane 5.0 5.0 5035\8260B
chloromethane 5.0 5.0 5035\8260B
Vinyl Chloride 10 10 5035\8260B

Quantitation Limits*
Water Low Soil

DNAPL (mg/L) (rrg/kg) Method Number
Solvent Screen NA NA EPA 8260
Interfacial Tension NA NA ASTM 1331A
Viscosity NA NA 50C ASTM D445

Quantitation Limits*
Low Sail
TCLP Volatiles (ng/L) Method Number
cis-1,2-dichloroethene 5.0 EPA 1311\8260
trans-1,2-dichloroethene 5.0 EPA 1311\8260
1,1-Dichloroethene 5.0 EPA 1311\8260
Trichloroethene 5.0 EPA 1311\8260
1,1,2-trichloroethane 5.0 EPA 1311\8260
1,1,1-trichloroethane 5.0 EPA 1311\8260
tetrachloroethene 5.0 EPA 1311\8260
1,2-dichloroethane 5.0 EPA 1311\8260
1,1-Dichloroethene 5.0 EPA 1311\8260
chloroform 5.0 EPA 1311\8260
methylene chloride 5.0 EPA 1311\8260
pentachloroethane 5.0 EPA 1311\8260
chloromethane 5.0 EPA 1311\8260
Vinyl Chloride 10 EPA 1311\8260
RCRA Hazardous
Waste Constituents Method Number

Ignitability SW846 1010 (Liquid), SW846 1030 (Solids)
Reactivity Reactive Cyanide (7.3.3.2), Reactive Sulfide (7.3.4.2)
Corrositivity 9040 (Liquid), 9045 (Solid)

Notes:

* Quantitation limits listed for soil/sediment are based on wet weight. The
quantitation limits cal culated by the laboratory for soil/sediment, cal culated
on dry weight basis, will be higher.

ng/L - micrograms per liter.

ng/kg - micrograms per kilogram.

NA - Not Applicable

K:\_CH2M Hill\CTO 268 (100299)\Draft TWFF TCE Work Plan\Revised Draft\Section 3 Tables rev.xIs Table 3-2 Page 1 of 1
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NOTE.:
DATUM PLAN USED IS MEAN LOW WATER = 100.00 FT. AS ESTABLISHED BY

U.S. NAVY SURVEY SECTION AS OF NOVEMBER 1941,

1 inch = 250 ft.
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MONITOR WELL LOCATION FIGURE 1-2
TERRAVAC PRODUCT RECOVERY WELL LOCATION SITE LOCATION MAP
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NOTE:
DATUM PLAN USED IS MEAN LOW WATER = 100.00 FT. AS ESTABLISHED BY
U.S. NAVY SURVEY SECTION AS OF NOVEMBER 1941.

K:\CH2M HILL\CTO268 (100299)\TWFF Work Plan\ch2am26r01 LOCATION OF TW—105 IS APPROXIMATED.

LEGEND
@ - EXISTING MONITORING WELL LOCATION FIGURE 2—1
¢ - TEMPORARY MONITORING WELL LOCATION (SHALLOW AND DEEP) CROSS SECTION LOCATION MAP
¢ - TEMPORARY MONITORING WELL LOCATION (DEEP ONLY _
— — — — CROSS SECTION LOCATION ( ) SWMU 7TOW TV(\/:EY”:'\L/JI-I:E?_TII?:\I'\T:\AON’

PUERTO RICO

SOURCE: LANTDIV, FEB. 1992/1997
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THE SOIL BORING INFORMATION IS CONSIDERED TQ BE REPRESENTATIVE OF
SUBSURFAGE CONDITIGNS AT THE RESPECTIVE BORING LOCATIONS. SUBSURFACE
CONDITIONS INTERPOLATED BETWEEN BORINGS ARE ESTIMATED BASED ON
ACCEPTED SOIL ENGINEERING PRINCIPLES AND GEOLOGIC JUDGEMENT.
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CONDITIONS INTERPOLATED BETWEEN BORINGS ARE ESTIMATED BASED ON
ACCEPTED SOIL ENGINEERING PRINCIPLES AND GEOLOGIC JUDGEMENT.
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NOTE:

DATUM PLAN USED IS MEAN LOW WATER = 100.00 FT.

AS ESTABLISHED BY U.S. NAVY SURVEY SECTION AS

»
OF NOVEMBER 1941. LOCATION OF TW-105 APPROXIMATED. aker

LEGEND
@ - EXISTING MONITOR WELL LOCATION

@ - TEMPORARY MONITOR WELL LOCATION (SHALLOW AND DEEP)

<> — TEMPORARY MONITOR WELL LOCATION (DEEP ONLY)
ND — NOT DETECTED

NS — NOT SAMPLED

S — SHALLOW WELL

D - DEEP WELL

J — ESTIMATED CONCENTRATION

19928 AND 2002 CONCENTRATIONS ARE STATESIDE LABORATORY ONLY
1999 CONCENTRATIONS ARE ONSITE / STATESIDE LABORATORY IF APPLICABLE,

1999 SINGLE VALUES ARE ONSITE LABORATORY ONLY

TOW

SOURCE: LANTDIV, FEB. 1992/1997

FIGURE 2-5

TCE CONCENTRATIONS FROM ALL
PREVIOUS INVESTIGATIONS

WAY FUEL FARM
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LEGEND
@ - EXISTING MONITOR WELL FIGURE 3-2
@ - ICHOR PRODUCT RECOVERY WELL LOCATION UTILITY LOCATIONS

SOURCE: LANTDIV, FEB. 1992/1997
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TCE PLUME DELINEATION AND SOURCE INVESTIGATION WORK PLAN

FIGURES5-1
PROPOSED PROJECT SCHEDULE

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

2003
Task Name Duration Start Finish Mar Apr I May I Jun I Jul | Aug I Sep I Oct I Nov I Dec Jan | Feb | Mar I Apr l May
Draft TCE Plume Source Delineation 18 edays  3/31/03 4/18/03
Work Plan to Navy
Navy Review 11 edays  4/21/03 5/2/03 [
Draft TCE Plume Source Delineation 4 edays 5/5/03 5/9/03 1]
Work Plan to EPA
EPA Review 45edays ~ 5/12/03  6/26/03 /1
Respond to EPA Comments 21 edays| 6/27/03  7/18/03 —
Final TCE Plume Source Delineation 14 edays  6/27/03  7/11/03 =
Work Plan to Navy
Navy Review 7edays ~ 7/12/03  7/19/03 O
Final TCE Plume Source Delineation 7 edays ~ 7/20/03 7/27/03 @
Work Plan to EPA
EPA Review and Approval 45edays  7/28/03  9/11/03 (I
Field Investigaton 79 edays| 9/12/03 11/30/03 | —
Draft TCE Plume Source Delineation | 60 edays ~ 12/1/03|  1/30/04 E——
Report to Navy
Navy Review 14 edays| 1/31/04  2/14/04 O
Draft TCE Plume Source Delineation 7 edays ~ 2/15/04 2/22/04 =
Report to EPA
EPA Review 45 edays|  2/23/04 4/8/04 /7
Respond to EPA Comments 21 edays 4/9/04|  4/30/04 |
Final TCE Plume Source Delineation | 21 edays 4/9/04|  4/30/04 —
Report to Navy
Navy Review 7 edays 5/1/04 5/8/04 ]
Final TCE Plume Source Delineation 7 edays 5/9/04 5/16/04 ]
Report to EPA
Project: NSRR-TCE Baker Environmental [N NAVY Review [ EPAReview ]

Date: 7/18/03




FIGURE 6-1
PROJECT ORGANIZATION

TCE PLUME DELINEATION - TWFF
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Naval Station Roosevelt Roads
Ms. Madeline Rivera
Environmental Manager

LANTDIV
Mr. Rollie E. Burford
Code AQ112
Contracting Officer

LANTDIV
Mr. Kevin R. Cloe, P.E.
Code EV23KRC

Navy Technical Representative

Mr. John Tomik
CH2M Hill Activity Coordinator

Mr. Mark E. Kimes, P.E.
Baker Activity Manager/Project Manager

Mr. John Mentz
Sr. Technical Advisor and QA/QC
Oversight

Mr. Jon Edel, Jr.
Baker Site Manager

Ms. Christine L. Harwood, P.E.

Baker Report Manager

SUPPORT STAFF

- Geologists

- Environmental Scientists

- Engineers

- Drafting Services

- Web Master/GIS Technician
- Secretary/Word Processing
- Risk Assessment Specialists

SUPPORT SUBCONTRACTORS
- Analytical
- Data Validation
- Miscellaneous
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APPENDIX A

STANDARD OPERATING PROCEDURE: HYDROPHOBIC DYE SHAKE TEST

The soil-water shake test involves the transfer of a soil sample to a clear centrifuge tube with an
equal volume of water. The tube is stopped and the mixture shaken by hand. As an aternative,
clear glass wide-mouth sample containers with screw on lids may be used. The DNAPL is
identified by examination of the tube walls and bottom. This test can be enhanced by
centrifugation of the mixture to facilitate the accumulation of the DNAPL at the bottom of the
tube. It can also be enhanced by the addition of a small amount of hydrophobic dye such as red
Sudan 1V or Oil Red O to the mixture. (These dyes are insoluble in water, but are soluble in
many organic liquids.) Any DNAPLs that are present in the sample thereby become red in color.
They can be manifested in red-stained DNAPL coated soil particles or red immiscible liquid that
sometimes coats the container walls. The methods can be performed readily in the field during
drilling and soil sampling activities.

Taken from Pankow, J. and Cherry, J. (1996) “Dense Chlorinated Solvents’ Waterloo Press,
Portland, Oregon, p. 414.
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TABLE 3-7

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
CMS INVESTIGATION
TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

Sample [D “Federal EPA Region IIl 470-MW]1 470-MW3 TMWOIA TMW02
Sample Date MEL ;Tap Water RB 04/18/98 04/17/98 04/20/98 04/19/98
(ug/t) (ug/l)
Volatiles (ug/l)
1,1-Dichloroethene 7 0.044 50U 256U 05U 05U
Methylene chloride 5 4.1 s0U 250U 0.6 U 05U
cis-1,2-Dichloroethene 70 61 50U 250U 05U 05U
Chloreform 100 0.15 50U 250U 34U 05U
Benzene 5 0.36 . 426,000 T 18,000 05U 0.5U
Trichloroethene 5 L6 50U 250U 05U 05U
Bromodichloromethane 100 0.17 50U 250U 05U 05U
Toluene 1,000 750 T F7,800 - 4,400 05U 05U
1,1,2-Trichloroethane 5 0.19 - 50U 2500 05U 050
Ethylbenzene 700 1,300 <2800 59 2,900 0.5U 0.5U
m/p-xylene NE NE 9,400 13,000 05U 05U
0-Xylene NE 12,000 4,600 5,900 05U 05U
Isopropylbenzene NE 3,70G 130 250U 05U 2
n-Propyibenzene NE 61 340 250U 05U 3
1,3,5-Trimethylbenzene NE 12 1,100 250U 05U 650
tert-Butylbenzene NE 61 50U 2500 050 1
1,2,4-Trimethylbenzene NE 12 3,900 4,600 05U 05U
sec-Butylbenzene NE 61 50U 250 U 0.5 U 6
p-Isopropylioluene NE NE 50U 250U 05U 05U
n-Butylbenzene NE 61 50U 250U 05U 05U
Naphthalene NE 1,500 970 250U 05U 05U
Methane NE NE 17 1.2 0.15 55

Data Qualifiers:

J - Analyte present. Reported value may not be accurate or precise.

U - Not detected. The associate number indicates the approximate
sample concentration necessary to be detected.

UJ - Not detected, quantitation limit may be inaccurate or imprecise.

NE - Not established.

Sb-gw-h SB-GW-HT,

TMWO3
04/15/98

05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
as5U
05U
05U
0.02

TMW04
04/15/98

050U
05U
05U
05U
05U
05U
05U
05U
05U
65U
05U
05U
05U
05U
05U
65U
05U
05U
05U
05U
cs U
1.4

TMW0S
04/19/98

05U
05U
05U
05U
05U
05U
05U
05U
os5U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
0.03

1 of 14



TABLE 3-7 (continued)

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

CMS INVESTIGATION
TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO
Sample ID Fede;ai EPA Region lII 470-MW1 470-MW3 TMWO1A TMWQ2 TMWO03 TMW04
Sample Date =ML Tap Water RB 04/18/98 04/17/98 04/20/98 04/19/98 04/15/98 04/15/98

(ug/) (ug/l)

TPH (ug/h)

Diesel Range Organics NE NE 21,000 33,000 120 ] 1,400 130U 150
Gasoline Range Organics NE NE 100,000 85,000 76 U 540 500 50U
Engineering Properties (ug/l)

Alkalinity NE NE 1,400,000 728,000 998,000 681,000 354,000 582,000
Nitrate-N by 1C 10,000 58,000 100U 1,300 10,000 U 100 U 10,000 U 10,600 U
Sulfate by IC 500,000 NE 2000 2000 1,200 580 244,000 sgg;@g
Chloride NE NE 130,000 1,320,000 1,040,000 80,700 5,280,000 3,000,000
Ferrous [ron NE NE 1,830 9,750 80 3,540 1,320 740

Data Qualifiers:

J - Analyte present. Reported value may not be accurate or precise.

U - Not detected. The associate number indicates the approximate
sample concentration necessary to be detected.

UJ - Not detected, quantitation limit may be inaccurate or imprecise.

NE - Not established.

Sb-gw-ht SB-GW-HT.

TMWO05
04/19/98

130 U
50U

650,000
870
112,000
314,600
500

2of 14



TABLE 3-7 (continued)

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

CMS INVESTIGATION
TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO
Sample ID EPA Region III  TMW06 TMW07 TMWO8 TMW(9 GW-02 GW-03 GW-04
Sample Date Tap Water RB 04/19/98 04/19/98 04/18/98 04/18/98 04/21/98 04/21/98 04/16/98

(ug/1} (ug/l)
Volatiles (ug/)

1,1-Dichloroethene 7 0.044 65U 05U 05U 05U 5Ul .5 Ul 12U
Methylene chloride 5 4.1 05U 05U 05U 05U s 0.5 Ul 12U
cis-1,2-Dichloroethene 70 61 05U 6 05U 05U s5u) 0.5 UJ 12U
Chloroform 100 0.15 05U 05U 05U 65U s ul 05Ul 12U
Benzene 5 0.36 05U 50 05U 23 05Ul 12U
Trichloroethene 5 1.6 05U - - .2,000] 3 0.5 UJ 12U
Bromodichloremethane 100 0.17 05U 05U 05U 6.5 Ul 12U
Toluene 1,000 750 05U 05U 05U 0.5 W) 12U
1,1,2-Trichloroethane 5 0.19 05U 0.5 05U 05 UJ 12U
Ethylbenzene 700 1,300 05U 05U 05U os5U 820 95 Us 12U
m/p-xylene NE NE 05U 05U 05U 05U 760 J 0.5 Ul 12U
o-Xylene NE 12,000 05U ¢5U 05U 05U 2701 0.5UI 12U
[sopropylbenzene NE 3,700 05U 05U 05U 05U 69 J 051 12U
n-Propylbenzene NE 61 05U 05U 05U 05U 220) 0.81] 12U
1,3,5-Trimethytbenzene NE 12 05U 05U 05U 05U 300 ) 1] 12U
tert-Butylbenzene NE 61 05U 05U ¢s5u 05U 501 65 W 12U
1,2,4-Trimethylbenzene NE 12 cs U 05U 65U 05U 740 ] 517 12U
sec-Butylbenzene NE 61 65U 05U 65U os5u s5U) 11 35

p-Isopropyltoluene NE NE 05U 05U 05U 05U 111J 0.61J 12U
n-Butylbenzene NE 61 05U 05U 05U 05U 5917 2] 12 U0
Naphthalene NE 1,500 05U 05U 18 05U 897 71 12U
Methane NE NE .38 0.75 0.058 0 6 1 43

Data Qualifiers:

J - Analyte present. Reported value may not be accurat

U - Not detected. The associate number indicates the a
sample concentration necessary to be detected.

UJ - Not detected, quantitation limit may be inaccurate

NE - Not established.

Sb-gw-ht SB-GW-HT. Jof 14



TABLE 3-7 (continued)

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

CMS INVESTIGATION
TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO
Sample ID Federal - EPA Region 111~ 7MW06 TMWO7 TMWO03 TMW(9 Gw-02 GW-03 GW-04
Sample Date » MEL- Tap Water RB 04/19/98 04/19/98 04/18/98 04/18/98 04/21/98 04/21/98 04/16/98

(ug/1} (ug/l)

TPH {ug/)

Diesel Range Organics NE NE 140 U 130U 360 100 J 4,700 3,100 7 270,000
Gasoline Range Organics NE NE 50U 560 341 50U 23,000 140 U 24,000
Engineering Properties (ug/l)

Alkalinity NE NE 900,000 234,000 473,000 936,000 894,000 676,000 515,060
Nitrate-N by IC 10,000 58,000 10,000 U 770 1,300 640 150 10,000 U 100 U
Suifate by IC 500,000 NE 382,000 23,100 223,600 188,000 6,500 445,000 440
Chloride NE NE 8,340,060 57,500 1,630,000 831,000 463,000 2,710,000 14,500
Ferrous fron NE NE 2,900 320 150 0 140 1,020 290

Data Qualifiers:

J - Analyte present. Reported value may not be accurat

U - Not detected. The associate number indicates the a
sample concentration necessary to be detected.

UJ - Not detected, quantitation limit may be inaccurate

NE - Not established.

Sb-gw-ht SB-GW-HT. 4of 14



TABLE 3-7 (continued)

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
CMS INVESTIGATION
TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

Sample D %?f-’é”fdé’?al; EPA Region Il GW-06 MW-2 MW-4 UGW-10  UGW-11 UGW-12  UGW-13
Sample Date & MCL - Tap Water RB 04/16/98 04/17/98 04/19/98 04/16/98 04/17/98 04/20/98 04/21/98
(ug/l) (ug/)
Volatiles (ug/l)
1,1-Dichioroethene 7 0.044 05U 05U 2U 05U 0.5 UJ 25U 12 UJ
Methylene chloride 5 4.1 05U 05U 2U 05U 05Ul 250 12UJ
cis-1,2-Dichloroethene 70 61 035U 05U 2U 05U 0.5 U] 25U 12UJ
Chloroform 100 G.15 035U 05U 2U 05U 05 Ul 25U 12 UJ
Benzene 5 0.36 05U 0.8J 2 05U 0.81] 25U 12 U
Trichloroethene 5 1.6 05U 05U 2U 05U .5 Ul 25U 12 UJ
Bromodichloromethane 100 0.17 05U 05U 2U 0.8 05U 250 12 UJ
Toluene 1,000 750 05U 05U 2U 05U 0.5 U 25U 12UJ
1,1,2-Trichloroethane 3 0.19 05U 05U 2U 05U 05 Us 25U 12U
Ethylbenzene 700 1,300 05U 21 40 05U 2] 120 8617
m/p-xylene NE NE 05U 05U 28 05U 0.5 Ul 170 86 1J
o-Xylene NE 12,000 05U 05U 2U 05U 05Ul 25U 12 U]
Isopropylbenzene NE 3,700 05U 1517 34 3 121 44 691
n-Prepylbenzene NE 61 05U 251 68 3 2017 92 150 J
1,3,5-Trimethylbenzene NE 12 05U 2] 54 65U 31 180 2501
tert-Butylbenzene NE 61 05U 05U 2U 05U 0.5 UJ) 25U 1z
1,2,4-Trimethylbenzene NE 12 05U 8] 120 05U 9] 780 536G )
sec-Butylbenzene NE 61 05U 13] 70 2 13 ] 81 160 J
p-Isopropyltoluene NE NE 05U 3] 46 05U 0.5 U] 93 170°]
n-Butylbenzene NE 61 05U 12 ] 2U 2 14 J 210 360 J
Naphthalene NE 1,500 05U 110 ] 430§ 05U 260J 690 760 ]
Methane NE NE 0 22 41 27 6 37 26

Data Qualifiers:

J - Analyte present. Reported value may not be accurat

U - Not detected. The associate number indicates the a
sample concentration necessary to be detected.

UJ - Not detected, quantitation limit may be inaccurate

NE - Not established.

Sb-gw-ht  SB-GW-HT. Sof 14



TABLE 3-7 (continued}

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
CMS INVESTIGATION
TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

Sample ID sFederal:s EPA Region I GW-06 MW-2 MW-4 UGW-10  UGW-11  UGW-12  UGW-13
Sample Date #=MCL “Tap Water RB  04/16/98 04/17/98  04/19/98  04/16/98  04/17/98  04/20/98  04/21/98

(ug/t) (ug/l)

TPH (ug/h)

Diesel Range Organics NE NE 320 29,600 250,000 1,660 24,000 390,000 120,000
Gasoline Range Organics NE NE 500 1,000 U 28,000 280 U 3,600 9,800 15,600 J
Engineering Properties (ug/)

Alkalinity NE NE 478,000 494,000 832,000 796,000 510,000 629,000 281,000
Nitrate-N by IC 10,000 58,000 20,000 U 100 U 290 100 U 440 5,000U 100 U
Sulfate by IC 500,000 NE 681,000, 400 200U 930 255,000 610 1,200
Chleride NE NE 3,920,000 44,300 86,400 77,160 804,000 123,000 357,000
Ferrous Iron NE NE 2,340 440 5,000 550 1,630 3,000 2,030

Data Qualifiers:

J - Analyte present. Reported value may not be accurat

U - Not detected. The associate number indicates the a
sample concentration necessary to be detected.

UT - Not detected, quantitation limit may be inaccurate

NE - Not established.

Sb-gw-ht SB-GW-HT. 6 of 14



TABLE 3-7 (continued)

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

CMS INVESTIGATION
TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO
Sample ID - FederalX EPA Region Il  UGW-14 UGW-15 UGW-16 UGW-17  UGW-18  UGW-19 UGW-2
Sample Date « MEL ~ ‘"Tap Water RB 04/19/98 04/15/98 04/16/98 04/21/98 04/16/98 04/17/98 04/15/98
(ug/l) (ug/h)
Volatiles (ug/l)
1,1-Dichloroethene 7 0.044 65U 05U 2 50 U3 05U 5U] 50U
Methylene chloride 5 4.1 05U 05U 05U 50Ul 05U 5 U 4
c¢is-1,2-Dichloroethene 70 61 05U 05U 05U 50U s U Sul 50U
Chloroform 100 0.15 05U 05U 65U 50 U] 2 5 50U
Benzene 5 0.36 05U 05U 05U 5¢ U] 05U 5uUI 50U
Trichloroethene 5 1.6 05U 05U 035U 50 U) 05U 5Ul 50U
Bromodichloromethane 100 0.17 05U 05U 05U 50 UJ 035U 5UJ 50U
Toluene 1,000 750 05U 05U 05U 50UJ 05U 50U 56U
1,1,2-Trichloroethane 5 0.19 05U 65U as5Uu 50 UJ 05U 5 50U
Ethylbenzene 700 1,300 2 05U 05U 50 U 05U 5 U3 78
m/p-xylene NE NE 05U 05U 05U 56 U] 05U 117 50 U
0-Xylene NE 12,000 05U 05U 0.5U 50 U 05U 55Ul 50U
Isopropylbenzene NE 3,700 8 0.6 05U S0 UJ 05U 151 50U
n-Propylbenzene NE 61 15 05U 05U 5047 05U 187 S0U
1,3,5-Trimethylbenzene NE 12 05U 05U 05U 50UJ 05U 72] 50U
tert-Butylbenzene NE 61 05U 650 05U 50 UJ 0su 55U 50U
1,2,4-Trimethylbenzene NE 12 05U 05U 65U 150 ] - 05U 310J 50U
sec-Butylbenzene NE 61 18 05U 05U 62 ] 05U 2117 50U
p-Isopropyltoluene NE NE 05U 05U 05U 5¢U) 05U 27 UJ 50U
n-Butylbenzene NE 61 65U 05U 05U 92 ) 05U 54Ul 50U
Naphthalene NE 1,500 22 05U 05U 25075 05U 290 ] 50U
Methane NE NE 17 1 ¢ 17 0 18 20

Data Qualifiers:

J - Analyte present. Reported value may not be accurat

U - Not detected. The associate number indicates the a
sample concentration necessary to be detected.

UJ - Not detected, quantitation limit may be inaccurate

NE - Not established.

Sb-gw-!l !B-GW-HT.
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TABLE 3-7 {continued)

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
CMS INVESTIGATION
TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

Sample ID 1} EPA Region III UGW-14 UGW-15 UGW-16 UGw-17 UGW-18 UGW-19 UGw-2
Sample Date = --‘Tap Water RB 04/19/98 04/15/98 04/16/98 04/21/98 04/16/98 04/17/98 04/15/98

wgl)  (ugl)

TPH (ug/l)

Diesel Range Organics NE NE 3,600 180 130 U 180,000 120 U 22,000 270,000
Gasoline Range Organics NE NE 2,500 i10 48 U 3,400 31U 7,200 360,000
Engineering Properties (ug/1)

Alkalinity NE NE 1,030,000 936,000 317,000 598,000 156,000 458,000 463,000
Nitrate-N by IC 10,000 58,000 2,100 20,000 U 420 100 U 760 100 U 1,000 U
Sulfate by IC 500,000 NE 17,700 497,000 60,700 9,500 110,000 260 4,500
Chicride NE NE 1,500,000 6,150,000 125,000 81,000 543,000 14,100 5,220,000
Ferrous Iron NE NE 2,110 700 %0 460 510 2,320 28,000

Data Qualifiers:

J - Analyte present. Reported value may not be accurat

U - Not detected. The associate number indicates the a
sample concentration necessary to be detected.

UJ - Not detected, quantitation limit may be inaccurate

NE - Not established.

Sb-gw-h.SB-GW-HT.
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TABLE 3-7 (continued)

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
CMS INVESTIGATION
TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

Sample ID
Sample Date

ral EPA Region III
~iMEL -Tap Water RB
(ug/) (ug/)

Volatiles (ug/T)

1,1-Dichloroethene 7 0.044
Methylene chioride 5 4.1
cis-1,2-Dichloroethene 70 61
Chloroform 100 0.15
Benzene 5 0.36
Trichloroethene 5 1.6
Bromodichloromethane 100 0.17
Toluene 1,000 750
1,1,2-Trichloroethane 5 0.19
Ethylbenzene 700 1,300
m/p-xylene NE NE
o-Xylene NE 12,600
Isopropylbenzene NE 3,700
n-Propylbenzene NE 61
1,3,5-Trimethylbenzene NE 12
tert-Butylbenzene NE 61
1,2,4-Trimethylbenzene NE 12
sec-Butylbenzene NE 61
p-Isopropyltoluene NE NE
n-Butylbenzene NE 61
Naphthalene NE 1,500
Methane NE NE

Data Qualifiers:

J - Analyte present. Reported value may not be accurat

U - Not detected. The associate number indicates the a
sample concentration necessary to be detected.

UJ - Not detected, quantitation limit may be inaccurate

NE - Not established.

Sb-gw-ht  SB-GW-HT,

UGw-20
04/14/98

05U
G5y
05U
05U
05U
05U
05U
05y
03U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
27

UGW-21
04/17/98

2500
250U
250U
250U
250 U
250U
250U
250 U
250U
250U
250U
250U
250U
2500
250U
250 U
260

250U
256 U
250U
250U

42

UGW-23
04/18/98

05U
05U
05U
05U
05U
05U
054U
05U
05U
0.5U0
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U

UGW-24
04/19/98

05U
05U
05U
05U

05U

05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U
05U

UGW-25
04/15/98

05U
0.5U
0.5U
05U
13
0.5U
0.5U

UGW-26
04/20/98

05U
05U
05U
05U
05U
05U
05U
05U
a5U
05U
05U
05U
65U
05U
05U
05U
05U
050
05U
05U
05U
1

i

UGgw-3
04/20/98

05U
05U
05U
05U
9
65U
05U
3
05U
22
17
I
10
16
22
05U
150
10
16
18
220

J
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Sample ID
Sample Date

TPH (ug/)
Diesel Range Organics
Gasoline Range Organics

TABLE 3-7 (continued)

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
CMS INVESTIGATION
TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

'EPA Region III  UGW-20 UGwW-21 UGW-23 UGW-24
Tap Water RB 04/14/98 04/17/98 04/18/98 04/19/98

(ug/1) (ug/1)

Engineering Properties {ug/1)

Alkalinity
Nitrate-N by 1C
Sulfate by IC
Chloride
Ferrous Iron

Data Qualifiers:

NE NE 65 1] 79,000 180 911
NE NE 50U 420,000 ) 41 ] 29 ]
NE NE 962,000 494,000 832,600 749,000
10,000 58,000 10,000 U 100U 3,200 800
500,000 NE 20,200 610 46,600 252,600
NE NE 7,770,000 40,100 105,000 554,000
NE NE 8,280 6,960 180 0

] - Analyte present. Reported value may not be accurat

U - Not detected. The associate number indicates the a
sample concentration necessary to be detected.

UJ - Not detected, quantitation limit may be inaccurate

NE - Not established.

Sb-gw-ht !B-GW-HT.

UGW-25
04/19/98

960,000

420,000 J

1,010,000
670
37,700
241,000
3,210

UGW-26 UGW-3
04/20/98 04/20/98

130 U 32,000
50U 2,800

614,000 801,000

1,260 10,000 U
361,000 194,000
1,150,000 2,340,000
80 1,030

10 of 14



Sample ID
Sample Date

Volatiles (ug/l)
1,1-Dichloroethene
Methylene chloride
cis-1,2-Dichloroethene
Chloroform

Benzene
Trichloroethene
Bromodichloromethane
Toluene
1,1,2-Trichloroethane
Ethylbenzene
m/p-xylene

o-Xylene
Isopropylbenzene
n-Prepylbenzene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyitoluene
n-Butylbenzene
Naphthalene

Methane

Data Qualifiers:

TABLE 3-7 (continued)

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
CMS INVESTIGATION
TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

- ‘Fede : EPA Region 111 UGw-4 UGW-5 UGW-6 UGW-7
‘Tap Water RB 04/20/98 04/17/98 04/15/98 04/15/98
(ug) (wg)
7 0.044 12U 05U 05U 05U
5 4.1 12U 05U 05U 05U
70 61 12U 05U 0su 05U
100 0.15 12U 05U 05U 05U
5 0.36 12U 05U 05U 05U
5 1.6 i2U a0s5Uu 050 05U
100 0.17 120 05U c5U 05U
1,000 750 12U 0.5 05U 05U
5 0.19 120 05U 05U cs5U
700 1,300 27 3 050 0sUu
NE NE 42 0.6 050 05U
NE 12,000 12U 05U 05U 05U
NE 3,700 16 33 05U 05U
NE 61 31 360 J 05U 05U
NE 12 57 18 05U 05U
NE 61 12U 05U 05U 65U
NE 12 230 37 05U 05U
NE 61 21 24 05U 05U
NE NE 23 15 050 035U
NE 61 12U 27 05U 05U
NE 1,500 300 430 ] 05U 05U
NE NE 10 34 0 3

J - Analyte present. Reported value may not be accurat

U - Not detected. The associate number indicates the a
sample concentration necessary to be detected.

UJ - Not detected, quantitation limit may be inaccurate

NE - Not established.

Sb-gw-ht” SB-GW-HT.

UGW-8
04/16/98

05U
65U
05U
05U
05U
05U
05U
65U
05U
05U
05U
05U

05U
65U
05U
05U
05U
05U
05U
05U

UGwW-9
04/16/98

05U
05U
05U
05U
05U
050
05U
05U
05U
05U
05U
05U
0.5 U
05U
05U
05U
05U
05U
05U
05U
05U
0
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TABLE 3-7 (continued)

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
CMS INVESTIGATION
TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

Sample ID ®Federal EPA Region Il UGW-4 UGW-5 UGW-6 UGW-7 UGW-8 UGW-9
Sample Date - MCL#{Tap Water RB  04/20/98  04/17/98  04/15/98  04/15/98 04/16/98  04/16/98
(ug/] (ug/l)

TPH (ug/l)

Diesel Range Organics NE NE 700,000 82,000 881J 120 U 310 180
Gasoline Range Organics NE NE 2,400 5,000 361 351) 500 290
Engineering Properties (ug/l)

Alkalinity NE NE 1,080,000 624,000 338,000 988,000 832,000 411,000
Nitrate-N by IC 10,000 58,000 5,000 U 100 U 100 U 2,200 100 U 110
Sulfate by IC 500,000 NE 2,700 1,100 9,800 402,000 3,400 86,100
Chloride NE NE 145,000 117,000 67,900 2,220,000 133,000 183,000
Ferrous Iron NE NE 850 840 250 810 1,750 320

Data Qualifiers:

] - Analyte present. Reported value may not be accurat

U - Not detected. The associate number indicates the a
sample concentration necessary to be detected.

UJ - Not detected, quantitation limit may be inaccurate

NE - Not established.

Sb-g\\-gB-GW-HT.
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Sample ID
Sample Date

Volatiles (ug/l)
1,1-Dichloroethene
Methylene chloride
¢is-1,2-Dichloroethene
Chloroform

Benzene
Trichloroethene
Bromodichloromethane
Toluene
1,1,2-Trichloroethane
Ethylbenzene
m/p-xylene

o-Xylene
Isopropylbenzene
n-Prepylbenzene
1,3,5-Trimethyibenzene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltocluene
n-Butylbenzene
Naphthalene

Methane

Data Qualifiers:

TABLE 3-7 {continued)

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
CMS INVESTIGATION
TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

4 EPA Region I1T°

# ~; Tap Water RB EPA Region I EPA Region 111
(ug/1) (ug/t) :#; Tap Water RBC  Tap Water RBC
7 0.044 0/41 1/41 2
5 4.1 1/41 54 1/41 54
70 61 0/41 0/41
100 0.15 0/41 1/41 22
5 0.36 5/41 9-26,000 8/41 0.8 J-26,000
5 1.6 1/41 2,000] 3/41 2-2,000J
100 0.17 0/41 1/41 8
1,000 750 2/41 4,400-7,800 2/41 4,400-7,800
5 0.19 0/41 1/41 0.5
700 1,300 3/41 820-2,900 2/41 2,100-2,900
NE NE NE NE
NE 12,000 NE 0/41
NE 3,700 NE 0/41
NE 61 NE 6/41 68-360 J
NE 12 NE 10/41 18-1,100
NE 61 NE 0/41
NE 12 NE 13/41 37-4,600
NE 61 NE 4/41 62 J-160 J
NE NE NE NE
NE 61 NE 3/41 92 J-360 J
NE 1,500 NE 0/41
NE NE NE NE

J - Analyte present. Reported value may not be accurat

U - Not detected. The associate number indicates the a
sample concentration necessary to be detected.

UJ - Not detected, quantitation limit may be inaccurate

NE - Not established.

Sb-gw-ht ! B-GW-HT.

Location of
Maximum
Detect

UGW-16
UGwW-2
T™MWO7

UGW-18

470-MW1
T™MW07
UGW-10
470-MW1
MW7
470-MW3
470-MW3
470-MW3
470-MW1
UGW-5
470-MW1
™MWO02
470-MW3

UGW-13
UGW-13
UGW-13

470-MW1
TMW02

130f14



TABLE 3-7 (continued)

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

CMS INVESTIGATION
TOW WAY FUEL FARM

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

Sample ID Federal
Sampie Date “MCL. “Tap Water RB
(ug/l) (ug/l)

TPH (ug/l)

Diesel Range Organics NE NE
Gasoline Range Organics NE NE
Engineering Properties (ug/l)

Alkalinity NE NE
Nitrate-N by [C 10,000 58,000
Sulfate by IC 500,000 NE
Chloride NE NE
Ferrous Iron NE NE

Data Qualifiers:

J - Analyte present. Reported value may not be accurat

U - Not detected. The associate number indicates the a
sample concentration necessary to be detected.

UJ - Not detected, quantitation limit may be inaccurate

NE - Not established.

Sb-gw-@-GW-HT,

% EPA Region 111 - Number:Exceeding
ol Sy
eral =

NE
NE

NE
0/41
2/4]
NE
NE

@Fedggri _
. A~ - Gii:;:

508,000-681,000

Range Exceeding  Number Exceeding Range Exceeding

EPA Region III
Tap Water RBC

EPA Region III
Tap Water RBC

NE
NE

NE

/41
NE
NE
NE

Location of
Maximum
Detect

UGW-25
UGW-21, UGW-25

470-MW1

UGW-23
GW-06
TMW06
UGW-2
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TABLE 5-1

ON-SITE LABORATORY ANALYTICAL DATA SUMMARY
SWMU 7-TCE INVESTIGATION

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

EPA Region 111 "First Row" Temporary Wells
Federal Tap Water Shallow Wells Deep Wells

Sample ID MCL RBC 7TCE-As | 7TCE-Bs | 7TCE-Cs | 7TCE-Es | 7TCE-Ad | 7TCE-Bd | 7TCE-Cd | 7TCE-Ed
Sample Date (ug/l) (ug/l) 06/25/99 | 06/24/99 | 06/26/99 | 06/30/99 | 06/30/99 | 06/30/99 | 06/30/99 | 07/01/99
Sample Type Primary Primary Primary Primary Primary Primary Primary Primary
Volatile Organic Compounds (ug/l)

Benzene 5 0.36 5U 5U 5U 5U 5U 5U 5U 5U
Bromodichloromethane 100 0.17 NA NA NA 5U 5U 5U 5U 5U
Bromoform 100 8.50 NA NA NA 5U 5U 5U 5U 5U
Chlorodibromomethane 100 0.13 NA NA NA 5U 5U 5U 5U 5U
Chloroform 100 0.15 NA NA NA 5U 5U 5U 5U 5U
Ethylbenzene 700 1300 5U 5U 5U 5U 5U 5U 5U 5U
Methylene chloride 5 4,10 NA NA NA 5U 5U 5U 5U 5U
Toluene 1000 750.0 5U 5U 5U 5U 5U 5U 5U 5U
Trichloroethene 5 1.60 5U 42 30 5U 98 92 220 5U
Xylene (total) 10000 12,000 15U 15U 15U 15U 15U 15U 15U 15U
Notes:

Shading indicates val ue exceeds Federal Maximum Contaminant Level for drinking water.

Bold face type indicates value exceeds USEPA Region Il Tap water Risk Based Criteria.

U = Not detected; value presented is analytical reporting limit for compound.

NA = Not analyzed

@ Field sample was actually 7TCE-102x (replaces data for 7TCE-102).
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TABLE 5-1

ON-SITE LABORATORY ANALYTICAL DATA SUMMARY
SWMU 7-TCE INVESTIGATION

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

EPA Region 111 "Second Row" Temporary Wells

Federal Tap Water Shallow Wells Deep Wells
Sample ID MCL RBC 7TCE-1s | 7TCE-2s | 7TCE-3s | 7TCE-4s | 7TCE-1d | 7TCE-2d | 7TCE-3d | 7TCE-4d
Sample Date (ug/l) (ug/l) 06/27/99 | 06/28/99 | 06/28/99 | 06/28/99 | 06/29/99 | 06/29/99 | 06/29/99 | 06/29/99
Sample Type Primary Primary Primary Primary Primary Primary Primary Primary
Volatile Organic Compounds (ug/|
Benzene 5 0.36 5U 5U 5U 5U 5U 28 5U 5U
Bromodichloromethane 100 0.17 5U 5U 5U 5U 5U 8 5U 7
Bromoform 100 8.50 5U 5U 5U 5U 5U 5U 5U 5U
Chlorodibromomethane 100 0.13 5U 5U 5U 5U 5U 5 5U 6
Chloroform 100 0.15 5U 5U 5U 5U 5U 5U 5U 18
Ethylbenzene 700 1300 5U 5U 5U 5U 5U 5U 5U 5U
Methylene chloride 5 4,10 5U 5U 5U 5U 5U 23 5U 9
Toluene 1,000 750.0 5U 5U 5U 5U 5U 5U 5U 5U
Trichloroethene 5 1.60 5U 5U 5U 5U 5U 5U 87 6
Xylene (total) 10,000 12,000 15U 15U 15U 15U 15U 15U 15U 15U
Notes:

Shading indicates value exceeds Federal Maximum Contaminant Level for drinking water.
Bold face type indicates value exceeds USEPA Region || Tap water Risk Based Criteria.
U = Not detected; value presented is analytical reporting limit for compound.

NA = Not analyzed

@ Field sample was actually 7TCE-102x (replaces data for 7TCE-102).

Page 2 of 12



TABLE 5-1

ON-SITE LABORATORY ANALYTICAL DATA SUMMARY
SWMU 7-TCE INVESTIGATION

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Federal E?I'A;r?svgzgrl I "Third Row" Temporary Wells A?:\;\cvt\elrg)t;o
Sample ID MCL RBC 7TCE-101 | 7TCE-102®| 7TCE-103 | 7TCE-104 | 7TCE-105 | 7TCE-MWO07
Sample Date (ug/l) (ug/l) 07/01/99 07/02/99 07/01/99 | 07/02/99 | 07/02/99 07/02/99
Sample Type Primary Primary Primary Primary Primary Primary
Volatile Organic Compounds (ug/l)
Benzene 5 0.36 5U 5U 5U 5U 5U 5U
Bromodichloromethane 100 0.17 5U 5U 5U 5U 5U 5U
Bromoform 100 8.50 5U 5U 5U 5U 5U 5U
Chlorodibromomethane 100 0.13 5U 5U 5U 5U 5U 5U
Chloroform 100 0.15 5U 5U 5U 5U 5U 6
Ethylbenzene 700 1300 5U 5U 5U 5U 5U 5U
Methylene chloride 5 4,10 5U 5U 5U 5U 5U 5U
Toluene 1000 750.0 5U 5U 5U 5U 5U 5U
Trichloroethene 5 1.60 5U 19 5U 5U 5U 210
Xylene (total) 10000 12,000 15U 15U 15U 15U 15U 15U
Notes:

Shading indicates value exceeds Federal Maximum Contaminant Level for drinking water.

Bold face type indicates value exceeds USEPA Region Il Tap water Risk Based Criteria.

U = Not detected; value presented is analytical reporting limit for compound.

NA = Not analyzed

@ Field sample was actually 7TCE-102x (replaces data for 7TCE-102).
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TABLE 5-1

ON-SITE LABORATORY ANALYTICAL DATA SUMMARY

SWMU 7-TCE INVESTIGATION

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

EPA Parmanent Wells Number Range Number Range

Federal | Region Il Exceeding | Exceeding | Exceeding | Exceeding
Sample ID MCL |[Tap Water| 7MWO07 | 7TMWO7D | 7MWO08 uGw24 Federal Federal | Regionlll | Region Il | Location
Sample Date (ug/l') RBC 06/27/99 | 06/27/99 | 06/27/99 | 06/27/99 MCL MCL Tap Water | Tap Water | Maximum
Sample Type (ugll) Primary | Duplicate | Primary Primary RBC RBC Detect
Volatile Organic Compounds (ug/l)
Benzene 5 0.36 5U 5U 5U 5U 1/26 28 1/26 28 7TCE-2D
Bromaodichloromethane 100 0.17 5U 5U 5U 5U 0/23 2/23 7-8 7TCE-2D
Bromoform 100 8.50 5U 5U 5U 5U 0/23 0/23
Chlorodibromomethane 100 0.13 5U 5U 5U 5U 0/23 2/23 5-6 7TCE-4D
Chloroform 100 0.15 29 13 5U 5U 0/23 4/23 6-29 7TMWO7
Ethylbenzene 700 1300 5U 5U 5U 5U 0/26 0/26
Methylene chloride 5 4.10 5U 5U 5U 5U 2/23 9-23 2/23 9-23 7TCE-2D
Toluene 1,000 750.0 5U 5U 5U 5U 0/26 0/26
Trichloroethene 5 1.60 2,000 1,800 17 5U 12/26 6-2,000 12/26 6-2,000 | 7MWO7
Xylene (total) 10,000 12,000 15U 15U 15U 15U 0/26 0/26
Notes:

Shading indicates value exceeds Federal Maximum Contaminant Level for drinking water.

Bold face type indicates value exceeds USEPA Region || Tap water Risk Based Criteria.
U = Not detected; value presented is analytical reporting limit for compound.

NA = Not analyzed
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TABLE 5-2 (Continued)

STATESIDE LABORATORY ANALYTICAL DATA SUMMARY
SWMU 7-TCE INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

EPA Region |11 "First Row" Temporary Wells
Location Federal Tap Water Shallow Wells Deep Wells
Sample ID MCL RBC 7TCE-As | 7TCE-Bs | 7TCE-Cs | 7TCE-Es | 7TCE-EsD| 7TCE-Ad | 7TCE-Bd | 7TCE-Cd
Sample Date (ugll) (ug/l) 06/25/99 | 06/25/99 | 06/27/99 | 06/30/99 | 06/30/99 | 06/30/99 | 06/30/99 | 06/30/99
Sample Type Primary Primary Primary Primary | Duplicate | Primary Primary Primary
Volatile Organic Compounds (ug/l
Acetone NE 610 50 U 50 U 50 U 50 U 50 U 50 U 50 U 500 U
Benzene 5 0.36 5U 5U 5U 5U 5U 5U 5U 50 U
Bromadichloromethane 100 0.17 5U 5U 5U 5U 5U 5U 5U 50 U
Bromoform 100 8.5 5U 5U 5U 5U 5U 5U 5U 50 U
2-Butanone (MEK) NE 1,900 25U 25U 25U 25U 25U 25U 25U 250 U
Carbon disulfide NE 1,000 5U 5U 5U 5U 5U 5U 5U 50 U
Carbon tetrachloride 5 0.16 5U 5U 5U 5U 5U 5U 5U 50 U
Chlorobenzene NE 110 5U 5U 5U 5U 5U 5U 5U 50 U
Chloroethane NE 3.6 10U 10U 10U 10U 10U 10U 10U 100 U
Chloroform 100 0.15 5U 5U 5U 5U 5U 5U 5U 50 U
Chloromethane NE 2.1 10U 10U 10U 10U 10U 10U 10U 100 U
1,1-Dichloroethane NE 800 5U 5U 5U 5U 5U 5U 5U 50 U
1,2-Dichloroethane 5 0.12 5U 5U 5U 5U 5U 5U 5U 50 U
1,1-Dichloroethene 7 0.044 5U 38 5U 5U 5U 5 5U 50 U
cis-1,2-Dichloroethene 70 61 5U 5U 5U 5U 5U 5U 5U 50 U
trans-1,2-Dichloroethene 100 120 5U 5U 5U 5U 5U 5U 5U 50 U
1,2-Dichloropropane 5 0.16 5U 5U 5U 5U 5U 5U 5U 50 U
Notes:

Shading indicates exceedance of Federal MCL for drinking water.
Bold indicates exceedance of USEPA Region |11 Tap water RBC.
U - Not detected.

NE - Criteria Not Established.
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TABLE 5-2 (Continued)

STATESIDE LABORATORY ANALYTICAL DATA SUMMARY
SWMU 7-TCE INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

EPA Region |11 "First Row" Temporary Wells
Location Federal Tap Water Shallow Wells Deep Wells
Sample ID MCL RBC 7TCE-As | 7TCE-Bs | 7TCE-Cs | 7TCE-Es | 7TCE-EsD| 7TCE-Ad | 7TCE-Bd | 7TCE-Cd
Sample Date (ug/l) (ug/l) 06/25/99 | 06/25/99 | 06/27/99 | 06/30/99 | 06/30/99 | 06/30/99 | 06/30/99 | 06/30/99
Sample Type Primary Primary Primary Primary | Duplicate | Primary Primary Primary
Volatile Organic Compounds (ug/l
cis-1,3-Dichloropropene NE NE 5U 5U 5U 5U 5U 5U 5U 50 U
trans-1,3-Dichloropropene NE NE 5U 5U 5U 5U 5U 5U 5U 50 U
Dibromochl oromethane 100 0.13 5U 5U 5U 5U 5U 5U 5U 50 U
Ethylbenzene 700 1300 5U 5U 5U 5U 5U 5U 5U 50 U
2-Hexanone NE 1500 25U 25U 25U 25U 25U 25U 25U 250 U
Methyl bromide NE 8.5 10U 10U 10U 10 U 10 U 10U 10U 100 U
Methyl isobutyl ketone (MIBK) NE 140 25U 25U 25U 25U 25U 25U 25U 250 U
Methylene chloride 5 4.10 5U 5U 5U 5U 5U 5U 5U 50 U
Styrene 100 1600 5U 5U 5U 5U 5U 5U 5U 50 U
1,1,2,2-Tetrachloroethane NE 0.053 5U 5U 5U 5U 5U 5U 5U 50 U
Tetrachloroethene 5 1.1 5U 5U 5U 5U 5U 5U 5U 50 U
Toluene 1,000 750 5U 5U 5U 5U 5U 5U 5U 50 U
1,1,1-Trichloroethane 200 540 5U 5U 5U 5U 5U 5U 5U 50 U
1,1,2-Trichloroethane 5 0.19 5U 5U 5U 5U 5U 5U 5U 50 U
Trichloroethene 5 1.6 55 92 25 5U 5U 140 66 1,500
Vinyl chloride 2 0.019 10U 10U 10U 10 U 10 U 10U 10U 100 U
Xylene (total) 10,000 12,000 10U 10U 10U 10U 10U 10U 10U 100 U
Notes:

Shading indicates exceedance of Federal MCL for drinking water.
Bold indicates exceedance of USEPA Region |11 Tap water RBC.
U - Not detected.

NE - Criteria Not Established.
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STATESIDE LABORATORY ANALYTICAL DATA SUMMARY

TABLE 5-2 (Continued)

SWMU 7-TCE INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

EPA Region 111 "Second Row" Temporary Wells

Location Federal Tap Water Shallow Wells Deep Wells

Sample ID MCL RBC 7TCE-1s | 7TCE-4s | 7TCE-1d | 7TCE-2d | 7TCE-3d | 7TCE-4d
Sample Date (ug/l) (ug/l) 06/26/99 | 06/28/99 | 06/29/99 | 06/29/99 | 06/29/99 | 06/29/99
Sample Type Primary Primary Primary Primary Primary Primary
Volatile Organic Compounds (ug/|

Acetone NE 610 50 U 50 U 50 U 50 U 50 U 50 U
Benzene 5 0.36 5U 5U 5U 5U 5U 5U
Bromodichloromethane 100 0.17 5U 5U 5U 5U 5U 5U
Bromoform 100 8.5 5U 5U 5U 5U 5U 5U
2-Butanone (MEK) NE 1,900 25U 25U 25U 25U 25U 25U
Carbon disulfide NE 1,000 5U 5U 5U 5U 5U 5U
Carbon tetrachloride 5 0.16 5U 5U 5U 5U 5U 5U
Chlorobenzene NE 110 5U 5U 5U 5U 5U 5U
Chloroethane NE 3.6 10U 10U 10U 10U 10U 10U
Chloroform 100 0.15 5U 5U 5U 5U 5U 5U
Chloromethane NE 2.1 13 10U 10U 10U 9J 10 U
1,1-Dichloroethane NE 800 5U 5U 5U 5U 5U 5U
1,2-Dichloroethane 5 0.12 5U 5U 5U 5U 5U 5U
1,1-Dichloroethene 7 0.044 5U 5U 5U 5U 3J 5U
cis-1,2-Dichloroethene 70 61 5U 5U 5U 5U 5U 5U
trans-1,2-Dichloroethene 100 120 5U 5U 5U 5U 5U 5U
1,2-Dichloropropane 5 0.16 5U 5U 5U 5U 5U 5U

Notes:

Shading indicates exceedance of Federal MCL for drinking water.
Bold indicates exceedance of USEPA Region |l Tap water RBC.

U - Not detected.
NE - Criteria Not Established.
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STATESIDE LABORATORY ANALYTICAL DATA SUMMARY

TABLE 5-2 (Continued)

SWMU 7-TCE INVESTIGATION

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

EPA Region 111 "Second Row" Temporary Wells
Location Federal Tap Water Shallow Wells Deep Wells
Sample ID MCL RBC 7TCE-1s | 7TCE-4s | 7TCE-1d | 7TCE-2d | 7TCE-3d | 7TCE-4d
Sample Date (ug/l) (ug/l) 06/26/99 | 06/28/99 | 06/29/99 | 06/29/99 | 06/29/99 | 06/29/99
Sample Type Primary Primary Primary Primary Primary Primary
Volatile Organic Compounds (ug/|
cis-1,3-Dichloropropene NE NE 5U 5U 5U 5U 5U 5U
trans-1,3-Dichloropropene NE NE 5U 5U 5U 5U 5U 5U
Dibromochloromethane 100 0.13 5U 5U 5U 5U 5U 5U
Ethylbenzene 700 1300 5U 5U 5U 5U 5U 5U
2-Hexanone NE 1500 25U 25U 25U 25U 25U 25U
Methyl bromide NE 8.5 10 U 10 U 10 U 10 U 10 U 10 U
Methyl isobutyl ketone (MIBK) NE 140 25U 25U 25U 25U 25U 25U
Methylene chloride 5 4.10 5U 5U 5U 5U 5U 5U
Styrene 100 1600 5U 5U 5U 5U 5U 5U
1,1,2,2-Tetrachl oroethane NE 0.053 5U 5U 5U 5U 5U 5U
Tetrachloroethene 5 1.1 5U 5U 5U 5U 5U 5U
Toluene 1,000 750 5U 5U 5U 5U 5U 5U
1,1,1-Trichloroethane 200 540 5U 5U 5U 5U 5U 5U
1,1,2-Trichloroethane 5 0.19 5U 5U 5U 5U 5U 5U
Trichloroethene 5 1.6 5U 5U 5U 5U 44 5U
Vinyl chloride 2 0.019 10 U 10 U 10 U 10 U 10 U 10 U
Xylene (total) 10,000 12,000 10U 10U 10U 10U 10U 10U
Notes:

Shading indicates exceedance of Federal MCL for drinking water.
Bold indicates exceedance of USEPA Region |l Tap water RBC.

U - Not detected.
NE - Criteria Not Established.

Page 8 of 12



TABLE 5-2 (Continued)

STATESIDE LABORATORY ANALYTICAL DATA SUMMARY
SWMU 7-TCE INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

EPA Region |11 S " Adjacent to
Location Federa | Tap \j.\!;ater Third Row" Temporary Wells |~ 2y, \y07
SampleID MCL RBC 7TCE-102 | 7TCE-104 | 7TCE-105 | 7TCEMW7
Sample Date (ug/l) (ug/l) 07/01/99 | 07/01/99 | 07/01/99 07/01/99
Sample Type Primary Primary Primary Primary
Volatile Organic Compounds (ug/l
Acetone NE 610 50 U 50 U 50 U 500 U
Benzene 5 0.36 5U 5U 5U 50 U
Bromodichloromethane 100 0.17 5U 5U 5U 50 U
Bromoform 100 8.5 5U 5U 5U 50 U
2-Butanone (MEK) NE 1,900 25U 25U 25U 250 U
Carbon disulfide NE 1,000 5U 5U 5U 50 U
Carbon tetrachloride 5 0.16 5U 5U 5U 50 U
Chlorobenzene NE 110 5U 5U 5U 50 U
Chloroethane NE 3.6 nouU nouU nouU 100 U
Chloroform 100 0.15 5U 5U 5U 50 U
Chloromethane NE 21 ouU nouU nou 100 U
1,1-Dichloroethane NE 800 5U 5U 5U 50 U
1,2-Dichloroethane 5 0.12 5U 5U 5U 50 U
1,1-Dichloroethene 7 0.044 5U 5U 5U 50 U
cis-1,2-Dichloroethene 70 61 5U 5U 5U 50 U
trans-1,2-Dichloroethene 100 120 5U 5U 5U 50 U
1,2-Dichloropropane 5 0.16 5U 5U 5U 50 U
Notes:

Shading indicates exceedance of Federal MCL for drinking water.
Bold indicates exceedance of USEPA Region |11 Tap water RBC.
U - Not detected.

NE - Criteria Not Established.
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TABLE 5-2 (Continued)

STATESIDE LABORATORY ANALYTICAL DATA SUMMARY
SWMU 7-TCE INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

EPA Region |11 S " Adjacent to
Location Federa | Tap \j.\!;ater Third Row" Temporary Wells |~ 2,07
SampleID MCL RBC 7TCE-102 | 7TCE-104 | 7TCE-105 | 7TTCEMW?7
Sample Date (ug/l) (ug/l) 07/01/99 | 07/01/99 | 07/01/99 07/01/99
Sample Type Primary Primary Primary Primary
Volatile Organic Compounds (ug/l
cis-1,3-Dichloropropene NE NE 5U 5U 5U 50 U
trans-1,3-Dichloropropene NE NE 5U 5U 5U 50 U
Dibromochl oromethane 100 0.13 5U 5U 5U 50 U
Ethylbenzene 700 1300 5U 5U 5U 50 U
2-Hexanone NE 1500 25U 25U 25U 250 U
Methyl bromide NE 8.5 10U 10U 10U 100 U
Methyl isobutyl ketone (MIBK) NE 140 25U 25U 25U 250 U
Methylene chloride 5 4.10 5U 5U 5U 50 U
Styrene 100 1600 5U 5U 5U 50 U
1,1,2,2-Tetrachloroethane NE 0.053 5U 5U 5U 50 U
Tetrachloroethene 5 1.1 5U 5U 5U 50 U
Toluene 1,000 750 5U 5U 5U 50 U
1,1,1-Trichloroethane 200 540 5U 5U 5U 50 U
1,1,2-Trichloroethane 5 0.19 5U 5U 5U 50 U
Trichloroethene 5 1.6 5.4 5U 5U 1,000
Vinyl chloride 2 0.019 10U 10U 10U 100 U
Xylene (total) 10,000 12,000 10U 10U 10U 100 U
Notes:

Shading indicates exceedance of Federal MCL for drinking water.

Bold indicates exceedance of USEPA Region |11 Tap water RBC.

U - Not detected.
NE - Criteria Not Established.
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TABLE 5-2 (Continued)

STATESIDE LABORATORY ANALYTICAL DATA SUMMARY
SWMU 7-TCE INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

EPA Region 111 Criteria Exceedance Summary
Location Federal Tap Water Number Range Number Range
Sample 1D MCL RBC Exceeding | Exceeding | Exceeding | Exceeding Location
Sample Date (ug/l) (ug/l) Federal Federal Tap Water | Tap Water Maximum
Sample Type MCL MCL RBCs RBCs Detect
Volatile Organic Compounds (ug/|
Acetone NE 610 NE 0/12
Benzene 5 0.36 0/18 0/18
Bromaodichloromethane 100 0.17 0/18 0/18
Bromoform 100 8.5 0/18 0/18
2-Butanone (MEK) NE 1,900 NE 0/18
Carbon disulfide NE 1,000 NE 0/18
Carbon tetrachloride 5 0.16 0/18 0/18
Chlorobenzene NE 110 NE 0/18
Chloroethane NE 3.6 NE 0/18
Chloroform 100 0.15 0/18 0/18
Chloromethane NE 2.1 NE 2/18 9J-13 7TCE-1S
1,1-Dichloroethane NE 800 NE 0/18
1,2-Dichloroethane 5 0.12 0/18 0/18
1,1-Dichloroethene 7 0.044 0/18 3/18 3J-5 7TCE-AD
cis-1,2-Dichloroethene 70 61 0/18 0/18
trans-1,2-Dichloroethene 100 120 0/18 0/18
1,2-Dichloropropane 5 0.16 0/18 0/18

Notes:

Shading indicates exceedance of Federal MCL for drinking water.

Bold indicates exceedance of USEPA Region |l Tap water RBC.

U - Not detected.
NE - Criteria Not Established.
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TABLE 5-2 (Continued)

STATESIDE LABORATORY ANALYTICAL DATA SUMMARY
SWMU 7-TCE INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

EPA Region 111 Criteria Exceedance Summary
Location Federal Tap Water Number Range Number Range
Sample 1D MCL RBC Exceeding | Exceeding | Exceeding | Exceeding Location
Sample Date (ug/l) (ug/l) Federal Federal Tap Water | Tap Water Maximum
Sample Type MCL MCL RBCs RBCs Detect
Volatile Organic Compounds (ug/|
cis-1,3-Dichloropropene NE NE NE NE
trans-1,3-Dichloropropene NE NE NE NE
Dibromochloromethane 100 0.13 0/18 0/18
Ethylbenzene 700 1300 0/18 0/18
2-Hexanone NE 1500 NE 0/18
Methyl bromide NE 8.5 NE 0/18
Methy! isobutyl ketone (MIBK) NE 140 NE 0/18
Methylene chloride 5 4,10 0/18 0/18
Styrene 100 1600 0/18 0/18
1,1,2,2-Tetrachl oroethane NE 0.053 NE 0/18
Tetrachloroethene 5 1.1 0/18 0/18
Toluene 1,000 750 0/18 0/18
1,1,1-Trichloroethane 200 540 0/18 0/18
1,1,2-Trichloroethane 5 0.19 0/18 0/18
Trichloroethene 5 1.6 9/18 5.4 - 1,500 9/18 5.4 - 1,500 7TCE-CD
Vinyl chloride 2 0.019 0/18 0/18
Xylene (total) 10,000 12,000 0/18 0/18
Notes:

Shading indicates exceedance of Federal MCL for drinking water.

Bold indicates exceedance of USEPA Region Il Tap water RBC.

U - Not detected.
NE - Criteria Not Established.
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TABLE 4-4

SUMMARY OF ORGANIC DETECTIONSIN GROUNDWATER
TWFF - ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Sample ID 470MW01  470MWO03 7MWO03 7TMWO05 7TMWO06 ™MWO07 7MWO0O7D 7MWO08
SiteID 470MW01  470MWO03 7MWO03 7TMWO05 7TMWO06 ™MWO07 ™MWO07 7MWO08
Sample Date 01/15/02 01/15/02 01/25/02 01/09/02 01/09/02 01/13/02 01/13/02 01/13/02
Volatiles (ug/L)

Ethylbenzene 580 1,400 5U 5U 5U 1,000 U 1,000 U 5U
Acrolein 2,000 R 10,000 R 100 R 100 R 100 R 20,000 R 20,000 R 100 J
Propionitrile 720 J 10,000 U 100 U 100 UJ 100 UJ 20,000 U 20,000 U 100 U
Acrylonitrile 400 J 10,000 U 100 U 100 U 100 U 20,000 UJ 20,000 UJ 100 U
Toluene 3,900 D 500 U 5U 5U 5U 1,000 U 170 J 5U
Xylene 6,300 6,100 10U 10U 10U 2,000 U 2,000 U 10U
Carbon tetrachloride 100 U 500 U 5U 5U 5U 1,000 U 1,000 U 5U
Acetone 1,000 U 5,000 U 50 U 50 UJ 50 UJ 10,000 U 10,000 U 50 U
Chloroform 100 U 500 U 5U 5U 5U 1,000 U 1,000 U 5U
Benzene 19,000 D 11,000 5U 5U 5U 1,000 U 1,000 U 0547
Acetonitrile 1,700 J 20,000 U 200 UJ 200 UJ 200 U 40,000 UJ 40,000 UJ 200 U
Methylene chloride 100 U 500 U 5U 5U 5U 95 1,000 U 5U
Bromodichloromethane 100 U 500 U 5U 5U 5U 1,000 U 1,000 U 5U
1,1-Dichloroethene 100 U 500 U 5U 5U 5U 1,000 U 1,000 U 5U
Trichlorofluoromethane 100 U 500 U 5U 5U 5U 1,000 U 1,000 U 5U
Pentachloroethane 500 U 2,500 U 2SR 2SR 2SR 5,000 UJ 5,000 UJ 257
| sobutanol 2,500 J 20,000 R 200 R 200 R 200 R 40,000 U 40,000 U 200 R
2-Butanone 810 J 2,500 U 25U 25U 25U 5,000 U 5,000 U 25U
Trichloroethene 100 U 500 U 5U 5U 5U 28,000 J 23,000 J 0473
Methyl methacrylate 100 U 500 U 5U 5U 5U 1,000 U 1,000 U 5U
1,2-Dibromo-3-chloropropane 100 U 500 U 5U 5U 5U 1,000 UJ 1,000 UJ 57
Notes:

ug/L - micrograms per liter. UJ - Report quantitation limit is qualified as estimated.

J - Estimated value. DJ - Estimated value based on dilution analysis.

U - Not Detected. B - Analyte found in associated method blank.

R - Result is rejected and unusable. NA - Not Analyzed.

D - Result value based on dilution analysis. mg/L - milligrams per liter.

App B3 xIs Positive Detects 1of 6



TABLE 4-4

SUMMARY OF ORGANIC DETECTIONSIN GROUNDWATER
TWFF - ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Sample ID 7MWO09 7MW10 ™MW11 ™MW12 7MW13 ™MW14 TMW15 TMW16
SiteID 7TMWO09 7MW10 ™MW11 ™MW12 7MW13 ™MW14 TMW15 TMW16
Sample Date 01/24/02 01/26/02 01/27/02 02/01/02 01/27/02 01/29/02 01/29/02 02/01/02
Volatiles (ug/L)

Ethylbenzene 5U 5U 5U 5U 5U 5U 5U 34
Acrolein 100 R 100 R 100 R 100 R 100 R 100 R 100 R 100 R
Propionitrile 100 U 100 U 100 U 100 U 100 U 127 100 U 100 U
Acrylonitrile 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U
Toluene 5U 5U 5U 5U 5U 5U 5U 2J
Xylene 10U 10U 10U 10U 10U 10U 10U 41
Carbon tetrachloride 5U 5U 5U 5U 5U 5U 5U 5U
Acetone 50 U 50 U 50 U 50 R 50 U 50 U 50 U 16 J
Chloroform 5U 5U 5U 5U 5U 5U 5U 5U
Benzene 5U 5U 5U 5U 5U 5U 5U 2J
Acetonitrile 200 UJ 200 UJ 200 UJ 200 U 200 UJ 200 UJ 200 UJ 200 U
Methylene chloride 5U 5U 5U 5U 5U 5U 5U 5U
Bromodichloromethane 5U 5U 5U 5U 5U 5U 5U 5U
1,1-Dichloroethene 5U 5U 5U 5U 5U 5U 5U 5U
Trichlorofluoromethane 5U 5U 5U 5U 5U 5U 5U 5U
Pentachloroethane 2SR 2SR 2SR 2SR 2SR 2SR 2SR 2SR
| sobutanol 200 R 200 R 200 R 200 R 2707 200 R 337 200 R
2-Butanone 25U 25U 25U 25U 25U 25U 25U 25U
Trichloroethene 5U 5U 5U 5U 5U 5U 5U 5U
Methyl methacrylate 5U 5U 5U 5U 5U 5U 4] 5U
1,2-Dibromo-3-chloropropane 5U 5U 5U 5U 5U 5U 5U 5U
Notes:

ug/L - micrograms per liter. UJ - Report quantitation limit is qualified as estimated.

J - Estimated value. DJ - Estimated value based on dilution analysis.

U - Not Detected. B - Analyte found in associated method blank.

R - Result is rgjected and unusable. NA - Not Analyzed.

D - Result value based on dilution analys mg/L - milligrams per liter.

App B3 xIs Positive Detects 20f 6



TABLE 4-4

SUMMARY OF ORGANIC DETECTIONSIN GROUNDWATER
TWFF - ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Sample ID ™MW17 7™MW18 7MW18D ™MW19 ™MW20 GW04 GWO06 UGWO06
SiteID ™MW17 7MW18 7MW18 ™MW19 ™MW20 GWO04 GWO06 UGWO06
Sample Date 03/01/02 01/31/02 01/31/02 01/30/02 01/26/02 01/10/02 01/11/02 01/10/02
Volatiles (ug/L)

Ethylbenzene 5U 5U 5U 5U 5U 5U 5U 5U
Acrolein 100 R 100 R 100 R 100 R 100 R 100 R 100 R 100 R
Propionitrile 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U
Acrylonitrile 100 U 100 U 100 U 100 U 100 U 100 UJ 100 UJ 100 UJ
Toluene 5U 5U 5U 5U 5U 5U 5U 5U
Xylene 10U 10U 10U 10U 10U 10U 10U 10U
Carbon tetrachloride 5U 1J 5U 5U 5U 5U 5U 5U
Acetone 50 UJ 50 R 50 R 50 R 50 U 50 U 50 U 50 U
Chloroform 5U 5U 5U 5U 5U 5U 5U 5U
Benzene 5U 1J 5U 5U 5U 5U 5U 5U
Acetonitrile 200 UJ 200 U 200 U 200 U 200 UJ 200 UJ 200 UJ 200 UJ
Methylene chloride 5U 5U 5U 5U 5U 5U 5U 5U
Bromodichloromethane 5U 5U 5U 5U 5U 5U 5U 5U
1,1-Dichloroethene 5U 5U 5U 5U 5U 5U 5U 5U
Trichlorofluoromethane 5U 5U 5U 11 5U 5U 5U 5U
Pentachloroethane 25U 2SR 2SR 2SR 2SR 25U 25U 25U
| sobutanol 200 R 200 R 200 R 200 R 200 R 200 U 200 U 200 U
2-Butanone 25U 25U 25U 25U 25U 25U 25U 25U
Trichloroethene 5U 048 J 5U 5U 0.59J 5U 5U 5U
Methyl methacrylate 5U 5U 5U 5U 5U 5U 5U 5U
1,2-Dibromo-3-chloropropane 5UJ 5U 5U 5U 5U 5UJ 5UJ 5UJ
Notes:

ug/L - micrograms per liter. UJ - Report quantitation limit is qualified as estimated.

J - Estimated value. DJ - Estimated value based on dilution analysis.

U - Not Detected. B - Analyte found in associated method blank.

R - Result is rgjected and unusable. NA - Not Analyzed.

D - Result value based on dilution analys mg/L - milligrams per liter.

App B3 xIs Positive Detects 30f 6



Sample ID
SiteID
Sample Date

Volatiles (ug/L)
Ethylbenzene

Acrolein

Propionitrile
Acrylonitrile

Toluene

Xylene

Carbon tetrachloride
Acetone

Chloroform

Benzene

Acetonitrile

Methylene chloride
Bromodichloromethane
1,1-Dichloroethene
Trichlorofluoromethane
Pentachloroethane

I sobutanol

2-Butanone
Trichloroethene

Methyl methacrylate
1,2-Dibromo-3-chloropropane

Notes:

ug/L - micrograms per liter.

J- Estimated value.

U - Not Detected.

R - Result is rgjected and unusable.

TABLE 4-4

SUMMARY OF ORGANIC DETECTIONSIN GROUNDWATER
TWFF - ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

UGWO06D
UGWO06
01/10/02

5U
100 R
100 U
100 UJ
5U
10U
5U
50U
5U
5U
200 UJ
5U
5U
5U
5U
25 UJ
200 U
AU
5U
5U
5UJ

D - Result value based on dilution analys

App B3 xIs Positive Detects

uGwo7
uGwo7
01/10/02

5U
100 R
100 U
100 UJ
5U
10U
5U
50U
5U
5U
200 UJ
5U
5U
5U
5U
25 UJ
200 U
AU
5U
5U
5UJ

uGWO08
uGWO08
01/11/02

5U
100 R
100 U
100 UJ
5U
10U
5U
50U
5U
5U
200 UJ
5U
5U
5U
5U
25 UJ
200 U
AU
5U
5U
5UJ

UGWO08D
uGWO08
01/11/02

5U
100 R
100 U
100 UJ
5U
10U
5U
50U
5U
5U
200 UJ
5U
5U
5U
5U
25 UJ
200 U
AU
5U
5U
5UJ

uGWO09
uGWO09
01/12/02

5U
100 R
100 U
100 UJ
5U
10U
5U
50U
75

5U
200 UJ
2]
3J
5U
5U
25 UJ
200 U
AU
5U
5U
5UJ

UJ - Report quantitation limit is qualified as estimated.

DJ - Estimated value based on dilution analysis.
B - Analyte found in associated method blank.

NA - Not Analyzed.
mg/L - milligrams per liter.

uGW10
uGW10
01/12/02

5U
100 R
100 U
100 UJ
5U
10U
5U
50U
5U
5U
200 UJ
5U
5U
5U
5U
25 UJ
200 U
AU
5U
5U
5UJ

uGWw11
uGW11
01/12/02

5U
100 R
100 U
100 UJ
5U
10U
5U
50U
5U
5U
200 UJ
5U
5U
5U
5U
25 UJ
200 U
AU
035J
5U
5UJ

40f 6



Sample ID
SiteID
Sample Date

Volatiles (ug/L)
Ethylbenzene

Acrolein

Propionitrile
Acrylonitrile

Toluene

Xylene

Carbon tetrachloride
Acetone

Chloroform

Benzene

Acetonitrile

Methylene chloride
Bromodichloromethane
1,1-Dichloroethene
Trichlorofluoromethane
Pentachloroethane

I sobutanol

2-Butanone
Trichloroethene

Methyl methacrylate
1,2-Dibromo-3-chloropropane

Notes:

ug/L - micrograms per liter.

J- Estimated value.

U - Not Detected.

R - Result is rgjected and unusable.

TABLE 4-4

SUMMARY OF ORGANIC DETECTIONSIN GROUNDWATER
TWFF - ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

UGW15
UGW15
01/09/02

5U
100 R
100 UJ
100 U
5U
10U
5U
50 UJ
5U
5U
200 UJ
5U
5U
5U
5U
25 R
200 R
25 UJ
5U
5U
5U

D - Result value based on dilution analys

App B3 xIs Positive Detects

UGW16
UGW16
01/12/02

5U
100 R
100 U
100 UJ
5U
10U
5U
50U
5U
5U
200 UJ
5U
5U
2]
5U
25 UJ
200 U
AU
5U
5U
5UJ

uGW18
uGWwW18
01/12/02

5U
100 R
100 U
100 UJ
5U
10U
5U
50U
5U
5U
200 UJ
5U
5U
5U
5U
25 UJ
200 U
AU
5U
5U
5UJ

UGW20R
UGW20R
01/11/02

5U
100 R
100 U
100 U
5U
10U
5U
50U
5U
5U
200 U
5U
5U
5U
5U
25 UJ
200 R
AU
5U
5U
5UJ

uGWw23
uGWw23
01/24/02

5U
100 R
100 U
100 U
5U
10U
5U
50U
5U
5U
200 UJ
5U
5U
5U
5U
25 R
200 R
AU
5U
5U
5U

UGW?26
UGW?26
01/11/02

5U
100 R
100 U
100 UJ
5U
10U
5U
50U
5U
5U
200 UJ
5U
5U
5U
5U
25 UJ
200 U
AU
5U
5U
5UJ

UJ - Report quantitation limit is qualified as estimated.
DJ - Estimated value based on dilution analysis.

B - Analyte found in associated method blank.

NA - Not Analyzed.

mg/L - milligrams per liter.

UuGW31
UuGW31
01/16/02

5U
100 R
100 U
100 U
5U
10U
5U
50U
5U
5U
200 U
5U
5U
5U
5U
AU
200 R
AU
5U
5U
5U
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App B3 xIs Positive Detects

TABLE 4-4

SUMMARY OF ORGANIC DETECTIONSIN GROUNDWATER
TWFF - ADDITIONAL DATA COLLECTION INVESTIGATION
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

Sample 1D
SiteID
Sample Date

Volatiles (ug/L)
Ethylbenzene

Acrolein

Propionitrile
Acrylonitrile

Toluene

Xylene

Carbon tetrachloride
Acetone

Chloroform

Benzene

Acetonitrile

Methylene chloride
Bromodichloromethane
1,1-Dichloroethene
Trichlorofluoromethane
Pentachloroethane

I sobutanol

2-Butanone
Trichloroethene

Methyl methacrylate
1,2-Dibromo-3-chloropropane

Notes:

ug/L - micrograms per liter.

J- Estimated value.

U - Not Detected.

R - Result is rgjected and unusable.

D - Result value based on dilution analys

uGW32
uGW32
01/16/02

5U
100 R
100 U
100 U
5U
10U
5U
50U
5U
5U
200 U
5U
5U
5U
5U
AU
200 R
AU
5U
5U
5U

uGW34
uGW34
01/16/02

5U
100 R
100 U
100 U
5U
10U
5U
50U
5U
5U
200 UJ
5U
5U
5U
5U
AU
200 R
AU
5U
5U
5U

Number
of Positive
Detections

3/41
11
2141
141
3/41
3/41
141
1/36
141
5/41
141
2141
141
141
141
1/23
3/18
141
6/41
141
141

Range
of Positive
Detections

34 - 1,400
100J
123- 7203
400J
2J- 3,900D
41 - 6,300
1J
16J
75
0.54J - 19,000D
1,700
2J-95]
3J
2]

11
25J
33J- 2,500
810J
0.35J - 28,000
4]
5J

Location
of Maximum
Detection

470MWO03
7TMWO08
470MWO03
470MWO01
470MWO01
470MWO01
7TMW18
TMW16
uGWO09
470MWO01
470MWO01
TMWO7
uGWO09
UGW16
TMW19
7TMWO08
470MWO01
470MWO01
TMWO7
TMW15
7TMWO08

UJ - Report quantitation limit is qualified as estimated.

DJ - Estimated value based on dilution analysis.
B - Analyte found in associated method blank.

NA - Not Analyzed.

mg/L - milligrams per liter.

60of 6



APPENDIX C
USEPA Region Il — Groundwater Sampling Procedure
L ow Stress (L ow Flow) Purging and Sampling




GW Sanpl i ng SOP
FI NAL
March 16, 1998

U S. ENVI RONMENTAL PROTECTI ON AGENCY
REG ON |

GROUND WATER SAMPLI NG PROCEDURE
LOW STRESS (Low Fl ow) PURG NG AND SAMPLI NG

SCOPE & APPLI CATI ON

This Low Stress (or Low Fl ow) Purging and Sanpling Procedure is the
EPA Region Il standard nethod for collecting | ow stress (|l ow fl ow)
ground wat er sanples fromnonitoring wells. Low stress Purging and
Sanpling results in collection of ground water sanples fromnonitoring
wells that are representative of ground water conditions in the
geological formation. This is acconplished by m nim zing stress on

t he geol ogi cal formation and m ni m zi ng di sturbance of sedinment that
has collected in the well. The procedure applies to nonitoring wells
that have an inner casing with a dianeter of 2.0 inches or greater,
and maxi mum screened intervals of ten feet unless nmultiple intervals
are sanpled. The procedure is appropriate for collection of ground
wat er sanples that will be analyzed for volatile and sem -vol atile

or gani ¢ conpounds (VOCs and SVOCs), pesticides, polychlorinated

bi phenyls (PCBs), netals, and m crobiol ogi cal and ot her contam nants
in association with all EPA prograns.

Thi s procedure does not address the collection of |ight or dense non-
aqueous phase liquids (LNAPL or DNAPL) sanples, and should be used for
aqueous sanples only. For sanmpling NAPLs, the reader is referred to
the foll ow ng EPA publications: DNAPL Site Eval uati on (Cohen & Mercer,
1993) and the RCRA Ground-Water Monitoring: Draft Techni cal Guidance
(EPA/ 530-R-93-001), and references therein.

METHOD SUMVARY

The purpose of the | ow stress purging and sanpling procedure is
to collect ground water sanples fromnonitoring wells that are
representative of ground water conditions in the geol ogi cal
formation. This is acconplished by setting the intake velocity
of the sanmpling punp to a flowrate that limts drawdown i nside
t he wel |l casing.

Sanpling at the prescribed (low) flowrate has three primary benefits.
First, it mnimzes disturbance of sedinent in the bottom of the well,
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t hereby producing a sanple with low turbidity (i.e., |low concentration
of suspended particles). Typically, this saves tinme and anal yti cal
costs by elimnating the need for collecting and anal yzi ng an
additional filtered sanple fromthe sanme well. Second, this procedure
m nim zes aeration of the ground water during sanple collection, which
i nproves the sanple quality for VOC analysis. Third, in nost cases
the procedure significantly reduces the volunme of ground water purged
froma well and the costs associated with its proper treatnent and

di sposal

ADDRESS| NG POTENTI AL PROBLEMS

Probl ens that may be encountered using this technique include a)
difficulty in sanpling wells with insufficient yield; b) failure of
one or nore key indicator paranmeters to stabilize; c) cascadi ng of
wat er and/or formation of air bubbles in the tubing; and d) cross-
contam nati on between wells.

| nsufficient Yield

Wells with insufficient yield (i.e., lowrecharge rate of the well)
may dewater during purging. Care should be taken to avoid | oss of
pressure in the tubing line due to dewatering of the well bel ow the
| evel of the punp=s intake. Purging should be interrupted before the
water level in the well drops below the top of the punp, as this may
i nduce cascadi ng of the sand pack. Punping the well dry should
therefore be avoided to the extent possible in all cases. Sanpling
shoul d commence as soon as the volune in the well has recovered
sufficiently to allow collection of sanples. Alternatively, ground
wat er sanpl es may be obtained with techni ques designed for the

unsat urated zone, such as |lysineters.

Failure to Stabilize Key Indicator Paraneters

| f one or nore key indicator paraneters fails to stabilize after 4
hours, one of four options should be considered: a) continue purging
in an attenpt to achieve stabilization; b) discontinue purging, do not
col l ect sanples, and docunent attenpts to reach stabilization in the

| og book; c¢) discontinue purging, collect sanples, and docunent
attenpts to reach stabilization in the | og book; or d) Secure the
wel |, purge and collect sanples the next day (preferred). The key

i ndi cator paraneter for sanples to be analyzed for VOCs is dissol ved
oxygen. The key indicator parameter for all other sanples is
turbidity.
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Cascadi ng
To prevent cascadi ng and/or air bubble formation in the tubing, care

shoul d be taken to ensure that the flowrate is sufficient to maintain
punp suction. Mnimze the length and dianeter of tubing (i.e., 1/4
or 3/8 inch ID to ensure that the tubing remains filled wth ground
wat er during sanpling.

Cr oss- Cont anmi nati on

To prevent cross-contam nation between wells, it is strongly
recommended that dedicated, in-place punps be used. As an
alternative, the potential for cross-contam nation can be reduced by
perform ng the nore thorough Adail y@ decont am nati on procedures

bet ween sanpling of each well in addition to the start of each
sanpling day (see Section VI, below).

Equi pnent Fail ure

Adequat e equi pnent shoul d be on-hand so that equi pnent failures do not
adversely inpact sanpling activities.

PLANNI NG DOCUMENTATI ON AND EQUI PMENT

< Approved site-specific Field Sanpling Plan/ Quality Assurance
Project Plan (QAPP). This plan nmust specify the type of punp and
ot her equi pment to be used. The QAPP nust al so specify the depth
to which the punp intake should be |owered in each well.
Cenerally, the target depth will correspond to the m d-point of
t he nost perneable zone in the screened interval. Borehol e
geol ogi ¢ and geophysi cal |ogs can be used to hel p sel ect the nost
per neabl e zone. However, in sonme cases, other criteria may be
used to select the target depth for the punp intake. 1In al
cases, the target depth nust be approved by the EPA
hydr ogeol ogi st or EPA project scientist.

< Wel |l construction data, |location map, field data from| ast
sanpling event.

< Pol yet hyl ene sheeti ng.

< Fl ame 1oni zation Detector (FID) and Photo |onization Detector

(PI D).
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Adj ustabl e rate, positive displacenent ground water sanpling punp
(e.g., centrifugal or bladder punps constructed of stainless
steel or Teflon). A peristaltic punp may only be used for

i norgani ¢ sanpl e collection.

I nterface probe or equival ent device for determ ning the presence
or absence of NAPL.

Tefl on or Teflon-1lined polyethylene tubing to collect sanples for
organi c analysis. Teflon or Teflon-1ined pol yethyl ene, PVC, Tygon
or polyethylene tubing to collect sanples for inorganic analysis.
Sufficient tubing of the appropriate material nust be avail able
so that each well has dedicated tubing.

Water | evel neasuring device, mninmmO0.01 foot accuracy,
(el ectronic preferred for tracking water |evel drawdown during
al | punping operations).

Fl ow nmeasurenent supplies (e.g., graduated cylinder and stop
watch or in-line flow neter).

Power source (generator, nitrogen tank, etc.).

Monitoring instruments for indicator paranmeters. Eh and dissol ved
oxygen nmust be nonitored in-line using an instrunment with a

conti nuous readout display. Specific conductance, pH, and

tenperature may be nonitored either in-line or using separate
probes. A nephaloneter is used to nmeasure turbidity.

Decontam nati on supplies (see Section VII, bel ow).
Logbook (see Section VIII, bel ow).
Sanpl e bottles.

Sanpl e preservation supplies (as required by the anal yti cal
met hods) .

Sanpl e tags or labels, chain of custody.
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SAMPLI NG PROCEDURES
Pre-Sanpling Activities

Start at the well known or believed to have the | east
cont am nat ed ground water and proceed systematically to the well
with the nost contam nated ground water. Check the well, the

| ock, and the |ocking cap for damage or evidence of tanpering.

Lay out sheet of polyethylene for placenent of nonitoring and

Measure VOCs at the rimof the unopened well with a PID and FID
instrunment and record the reading in the field | og book.

Measure VOCs at the rimof the opened well with a PID and an FID
i nstrunment and record the reading in the field | og book.

If the well casing does not have a reference point (usually a V-
cut or indelible mark in the well casing), nake one. Note that
the reference point should be surveyed for correction of ground
wat er el evations to the nean geodesic datum (MSL).

Measure and record the depth to water (to 0.01 ft) in all wells
to be sanpled prior to purging. Care should be taken to m nim ze
di sturbance in the water colum and di sl odgi ng of any particul ate
matter attached to the sides or settled at the bottom of the

| f desired, measure and record the depth of any NAPLs using an
interface probe. Care should be taken to m nim ze disturbance of
any sedi nent that has accunul ated at the bottom of the well.
Record the observations in the | og book. [|f LNAPLs and/or DNAPLs
are detected, install the punp at this tine, as described in step
9, below. Allowthe well to sit for several days between the
measur enent or sanpling of any DNAPLs and the | owstress purging
and sanpling of the ground water.

1
Record observati ons.
2.
sanpl i ng equi pnent .
3.
4. Renmove wel | cap
5.
6.
7.
wel | .
8.
Sanpl i ng Procedures
9.

Install Punp: Slowly | ower the punp, safety cable, tubing and
electrical lines into the well to the depth specified for that



10.

11.

12.

13.
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well in the EPA-approved QAPP or a depth otherw se approved by
t he EPA hydrogeol ogi st or EPA project scientist. The punp intake
nmust be kept at |least two (2) feet above the bottom of the well
to prevent disturbance and resuspension of any sedi ment or NAPL
present in the bottomof the well. Record the depth to which the
punp i s | owered.

Measure Water Level: Before starting the punp, neasure the water
| evel again with the punp in the well. Leave the water |eve
measuring device in the well.

Purge Well: Start punping the well at 200 to 500 mlliliters
per mnute (mM/mn). The water |evel should be nonitored
approximately every five mnutes. Ildeally, a steady flow

rate should be maintained that results in a stabilized water
| evel (drawdown of 0.3 ft or less). Punping rates should, if
needed, be reduced to the mninmum capabilities of the punp
to ensure stabilization of the water |level. As noted above,
care should be taken to maintain punp suction and to avoid
entrainnment of air in the tubing. Record each adjustnment
made to the punping rate and the water |evel neasured

i mredi ately after each adjustnent.

Monitor |Indicator Paraneters: During purging of the well,
nmonitor and record the field indicator paranmeters (turbidity,
tenperature, specific conductance, pH Eh, and DO approxi mately
every five mnutes. The well is considered stabilized and ready
for sanple collection when the indicator paranmeters have
stabilized for three consecutive readings as follows (Puls and
Bar cel ona, 1996):

+0.1 for pH

+3% for specific conductance (conductivity)

+10 nmv for redox potenti al

+10% for DO and turbidity

Di ssol ved oxygen and turbidity usually require the |ongest tine
to achieve stabilization. The punp nmust not be renoved fromthe
wel | between purging and sanpling.

Col l ect Sanples: Collect sanples at a flow rate between 100 and
250 mM/mn and such that drawdown of the water level within the
wel | does not exceed the maxi mnum al | owabl e drawdown of 0.3 ft.
VOC sanpl es nmust be collected first and directly into sanple
containers. All sanple containers should be filled with m ni nal
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turbul ence by allowing the ground water to flow fromthe tubing
gently down the inside of the container.

G ound water sanples to be anal yzed for volatile organic
conmpounds (VQOCs) require pH adjustnent. The appropriate EPA
Program Gui dance shoul d be consulted to determ ne whether pH
adjustnment is necessary. |If pH adjustnment is necessary for VOC
sanpl e preservation, the anount of acid to be added to each
sanple vial prior to sanpling should be determ ned, drop by drop,
on a separate and equal volune of water (e.g., 40 mM). Gound
wat er purged fromthe well prior to sanpling can be used for this
pur pose.

14. Renove Punp and Tubing: After collection of the sanples, the
t ubi ng, unless permanently installed, must be properly discarded
or dedicated to the well for resanpling by hanging the tubing
inside the well.

15. Measure and record well depth.

16. dose and | ock the well.
FI ELD QUALI TY CONTROL SAMPLES

Quality control sanples nust be collected to determne if sanple
col l ection and handling procedures have adversely affected the quality
of the ground water sanples. The appropriate EPA Program Gui dance
shoul d be consulted in preparing the field QC sanple requirenents of
the site-specific QAPP

Al field quality control sanples nmust be prepared exactly as regul ar
i nvestigation sanples with regard to sanple vol une, containers, and
preservation. The following quality control sanples should be
col l ected during the sanpling event:

< Fi el d duplicates

< Trip blanks for VOCs only

< Equi prrent bl ank (not necessary if equipnment is dedicated to the
wel 1)

As noted above, ground water sanples should be collected
systematically fromwells with the | owest |evel of contam nation
through to wells with highest |evel of contam nation. The equi pnent
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bl ank shoul d be collected after sanpling fromthe nost contam nated
wel | .

DECONTAM NATI ON

Non- di sposabl e sanpl i ng equi pnent, including the punp and support
cable and el ectrical wires which contact the sanple, nust be

decont am nat ed t horoughly each day before use (Adaily decon@ and
after each well is sanpled (Abetween-well decon@. Dedicated,

i n-place punps and tubing nmust be thoroughly decontam nated using

Adai |y decon@ procedures (see #17, below) prior to their initial use.
For centrifugal punps, it is strongly recomended that non-di sposabl e
sanpl i ng equi pnent, including the punp and support cabl e and
electrical wires in contact with the sanple, be decontam nated

t horoughly each day before use (Adaily decon@.

EPA=s field experience indicates that the |life of centrifugal punps
may be extended by renoving entrained grit. This also permts

i nspection and replacenent of the cooling water in centrifugal punps.
Al'l non-dedi cated sanpling equi prent (punps, tubing, etc.) nust be
decontam nated after each well is sanpled (Abetween-well decon, @see
#18 bel ow) .

17. Daily Decon
A) Pre-rinse: Operate punp in a deep basin containing 8 to 10
gal l ons of potable water for 5 mnutes and flush other equi pnent
with potable water for 5 mnutes.

B) Wash: Operate punp in a deep basin containing 8 to 10 gall ons
of a non-phosphate detergent solution, such as Al conox, for 5

m nutes and flush other equipnent with fresh detergent solution
for 5 mnutes. Use the detergent sparingly.

C) Rinse: Qperate punp in a deep basin of potable water for 5
m nutes and flush other equi pnent with potable water for 5
m nut es.

D) D sassenbl e punp.
E) Wash punp parts: Place the disassenbled parts of the punp into

a deep basin containing 8 to 10 gall ons of non-phosphate
detergent solution. Scrub all punp parts with a test tube brush.
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F) Rinse punp parts with potable water.

G Rinse the follow ng punp parts with distilled/ deionized
water: inlet screen, the shaft, the suction interconnector, the
not or | ead assenbly, and the stator housing.

H) Place inpeller assenbly in a |l arge gl ass beaker and rinse with
1% nitric acid (HNG).

) Rinse inpeller assenbly with potable water.

J) Place inpeller assenbly in a |arge gl ass bl eaker and rinse
wi th isopropanol .

K) Rinse inpeller assenbly with distilled/deionized water.

18. Bet ween-Wel | Decon

A) Pre-rinse: Operate punp in a deep basin containing 8 to 10
gal l ons of potable water for 5 mnutes and flush other equi pnent
with potable water for 5 mnutes.

B) Wash: Operate punp in a deep basin containing 8 to 10 gall ons
of a non-phosphat e detergent solution, such as Al conox, for 5

m nutes and flush other equipnent with fresh detergent solution
for 5 mnutes. Use the detergent sparingly.

C) Rinse: Operate punp in a deep basin of potable water for 5
m nutes and flush other equi pnent with potable water for 5
m nut es.

D) Final Rinse: Operate punp in a deep basin of
distilled/ deionized water to punp out 1 to 2 gallons of this
final rinse water.

FI ELD LOG BOCK

A field | og book nust be kept each tine ground water nonitoring
activities are conducted in the field. The field |og book should
docunent the foll ow ng:

< Well identification nunber and physical condition.
< Wel | depth, and neasurenent technique.
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< Static water |level depth, date, tine, and measurenent techni que.

< Presence and thickness of inmscible liquid |ayers and detection
nmet hod.

< Coll ection nmethod for immscible [iquid |ayers.

< Punpi ng rate, drawdown, indicator paraneters val ues, and clock

time, at three to five mnute intervals; cal cul ate or neasure
total vol une punped.

Vel sanpling sequence and tinme of sanple collection.

Types of sanple bottles used and sanple identification nunbers.
Preservati ves used.

Par anet ers requested for anal ysis.

Fi el d observations of sanpling event.

Nane of sanple collector(s).

Weat her conditi ons.

QMW QC data for field instrunents.

ANNNNNANNNNA
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