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1.0 INTRODUCTION 
 
The Tow Way Fuel Farm (TWFF), located at Solid Waste Management Unit (SWMU) 7/8, Naval 
Activity Puerto Rico formerly 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 (CMSI) (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 CMSI, TCE was found at 
the TWFF in monitor well 7MW07.  As a result of the various investigations and in support of 
ongoing efforts on the Corrective Measures Study (CMS), various additional data requirements were 
identified.  On December 19, 2000, a meeting to present a conceptual approach on gathering the 
necessary data to support the CMS was held at EPA Region II New York office.  In addition, on May 
23, 2001 discussions continued on data collections to include data for the groundwater model being 
developed. It was agreed by all that a work 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 concentrations in 
monitor well 7MW07 were found to have increased fourteen-fold, from 2,000J micrograms per liter 
(µg/L) in April 1998, to 28,000J µg/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 I CMS prior to finalization of the CMS (Baker, 
2003b).  A Draft TCE Plume Source Delineation Work Plan was submitted on May 8, 2003.  This 
work plan received comments from the USEPA on June 13, 2003. A Final TCE Plume Delineation 
and Source Investigation Work Plan was submitted on July 25, 2003 (Baker, 2003c).  This report 
details the results of the implemented work plan.  
 
It should be noted that the CMS process for the TCE plume at the TWFF is being dealt with 
separately from the CMS at the TWFF addressing the phase separated hydrocarbons (PSH).  The 
TCE plume at the TWFF is located in a different area outside the known PSH contamination.  An 
independent CMS for the TCE plume at the TWFF will be developed for the site separately from the 
current Final CMS Task I Report (Baker, 2003b) for the TWFF, addressing those contaminants 
associated with the TCE contamination at the site.  On February 24, 2004 the USEPA Region II 
requested that this potential source area and associated TCE plume at the TWFF be designated as 
SWMU 55 since the TCE releases do not appear to be associated with either SWMU 7 or 8.  All 
future work associated with this TCE site at the TWFF will be designated as SWMU 55. 
 
1.1 Objectives 
  
The TCE Plume Delineation and Source Investigation was performed 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.   It should be noted that 
this source would be a result of a historical release.  No activities resulting in ongoing contamination 
at this site are occurring at the present time.     
 
The objectives and specific elements of the field effort included: 
 
A soil sampling program in the TCE investigation area to determine if a TCE source is present in a 
residual or mobile phase form of a dense, non-aqueous phase liquid  (DNAPL) near monitor well 
7MW07 and/or Building 2314.   
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A groundwater monitor well installation program to provide monitoring points downgradient of the 
dissolved TCE plume, including a sentinel groundwater monitor well at an appropriate depth in the 
aquifer. 
 
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 Delineation and Source Investigation Report 
 
This report is organized into six sections.  Section 1.0 of this document includes the objectives of this 
TCE report.  Section 2.0 provides a description of the site history of the investigation area, including 
a summary of previous investigations.  Section 3.0 provides a description of the physical 
characteristics of the site, including the currently understood geology and hydrogeology in the TCE 
area.  Section 4.0 describes the field investigation.  The results of the investigation activities that were 
conducted are described in Section 5.0.  Section 6.0 provides conclusions and recommendations and 
Section 7.0 presents the report references. 
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2.0 SITE HISTORY 
 
The following section is a discussion of the past and present conditions that exist in the TCE area at 
the TWFF. 
 
2.1 Site Description 
 
NSRR occupies part of the northern side of the east coast of Puerto Rico, along Vieques Passage with 
Vieques Island lying to the east about 10 miles from the harbor entrance.  The northern entrance to 
NSRR is about 35 miles east along the coast road (Route 3) from San Juan.  The closest large town is 
Fajardo (population approximately 37,000), which is about 10 miles north of NSRR on Route 3.  
Ceiba (population approximately 17,000) adjoins the west boundary of NSRR (see Figure 2-1). 
 
NSRR occupies over 8,600 acres at the northeastern most portion of Puerto Rico.  It was 
commissioned in 1943 as a Naval Operations Base, and finally redesignated a Naval Station in 1957. 
 Currently the Base is in the process of decommissioning and is scheduled for operational closure on 
March 31, 2004. 
 
The TWFF is located on a hillside along Forrestal Road north of Ensenada Honda (Figure 2-2).  
Constructed prior to 1957, the fuel farm originally consisted of nine USTs containing diesel fuel 
marine (DFM), Bunker C fuel, and jet fuel (JP-5).  Piers and bulkheads for Atlantic Fleet support 
from the TWFF can be found in Ensenada Honda.  To determine the impact of leaking pipelines and 
USTs in the vicinity of the piers, environmental investigations have also included this area south of 
Forrestal Road.  The TCE area is found south of Forrestal Road near the pad of former Building 46, 
now designated as Building 2314, southeast of the main area of the TWFF. 
 
2.2 TCE Area History 
 
As stated in Section 1.0, the CMS Investigation findings revealed that TCE was present in the 
groundwater in monitor well 7MW07 at a concentration of 2,000J µg/L.  TCE was also detected at an 
estimated concentration of 3 µg/L in monitor well 7MW08 (Baker, 1999).  After these concentrations 
were detected in the groundwater, a history of the buildings in proximity to 7MW07 was compiled 
based on interviews with station personnel.  A substantial structure (Building 46), located on the 
building pad immediately northeast of 7MW07 (between Forrestal Drive and the well), was destroyed 
during Hurricane Hugo in September 1989.  This 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, it is unclear to what extent the buildings were used for storage and what was stored.  
The potential of a release of stored material in the past must be considered.  In 1999, another 
structure comprised of a half-cylindrical structure constructed of cloth over a frame anchored to the 
existing concrete slab, was built.  The building was used for cold storage and destroyed during 
Hurricane Georges in September 1998.  Currently, Building 2314 exists as an uncovered concrete 
foundation with several unused walk-in freezers and buoys. 
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2.3 Summary of Previous Investigations 
 
During the CMS Investigation (Baker, 1998), dissolved TCE was detected in and around 7MW07 at a 
concentration of 2,000J µg/L.  (Note: all TCE concentrations and their locations from previous 
investigations are shown on Figure 2-3.)  Monitor well 7MW07 is screened from 5 feet to 25 feet 
below the ground surface (bgs). In a subsequent TCE investigation, several temporary wells, both 
shallow and deep, were installed and sampled in the vicinity of 7MW07 (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 a bottom filling bailer in order to allow for detection of the 
possible presence of DNAPL in the groundwater.   
 
The TCE Investigation Report (Baker, 2000) documents the TCE concentration at 7MW07 again at 
2,000 ug/L with an on-site laboratory.  In addition, a temporary well placed next to 7MW07 (7-TCE-
MW07), and screened from 30 feet to 35 feet bgs, was sampled with a TCE concentration of 1,000 
µg/L by a stateside laboratory.  Another temporary well located approximately 50 feet southeast of 
7MW07 (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 µg/L and 1,500 µg/L in the shallow and deep zones. The 
remaining TCE concentrations found in this investigation ranged from non-detect to 140 µg/L, with 
the higher concentrations found in the deeper wells.   
 
During the Additional Data Collection Investigation in January 2002 (Baker, 2003a), TCE was again 
measured in monitor well 7MW07 with the result being a concentration of 28,000J µg/L.  The 
concentration of TCE in the field quality control/quality assurance (QA/QC) duplicate was found to 
be 23,000J µg/L.  (Note that both concentrations were quantified as estimated by the laboratory based 
on sample dilutions.) These concentrations were approximately 2.5 percent of the solubility of TCE  
(TCE solubility is ~1,100,000 µg/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 7MW07 was over 1 percent of its solubility, DNAPL may be present in the vicinity 
of this well.  Four other monitor wells also had very small estimated concentrations of TCE during 
the Additional Data Collection Investigation.  These include monitor wells 7MW08, UGW11, and 
7MW20 in the area of the lower TWFF.  All concentrations were estimated at less than 1 µg/L.  A 
newly installed well, 7MW10, located downgradient of 7MW07, was sampled during this 
investigation with the result being non-detection of TCE.  It should be noted, however, that the screen 
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 small 
TCE detection of 5.4 µg/L during the TCE Investigation (Baker, 2000).   
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3.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA 
 
3.1 Climatology 
 
The climate of the Roosevelt Roads area is characterized as warm and humid, with frequent showers 
occurring throughout the year.  A major factor affecting the weather is the pattern of trade winds 
associated with the Bermuda High, the center of which is in the vicinity of 30  North, 30  West. The 
prevailing wind direction reflects the easterly trade winds.  The area receives a surface flow varying 
between the northeast to the southeast about 75 percent of the year, and as much as 95 percent of the 
time in July when the easterly winds are strongest.  The differential heating of the land and sea during 
the day tends to give a more northerly component to the flow on the northern side of the island and a 
more southerly component on the southern side.  During the night, a land breeze causes a prevailing 
southeasterly flow in the north and a prevailing northeasterly flow over the southern coast.  The mean 
annual wind velocity is 5.5 knots, with a minimum in November and a maximum in August.  Gales 
associated with westward moving disturbances in the trade winds or hurricanes passing either north 
or south of the area have the highest probability of occurrence from June through October. 
 
Uniform temperatures prevail, with small diurnal ranges as a result of insular exposure and the 
relatively small land areas.  The warmest months are August and September, while the coolest are 
January and February.  Mean annual maximum temperatures range from 82.0  Fahrenheit (F) in 
January to 88.2 F in August.  The mean annual minimum temperatures vary from 64.00 F in January to 
73.20 F in June. The highest maximum temperature recorded was 950 F, while the lowest minimum 
was 59 F.  Rain usually occurs at least nine days in every month, with an average of 60 inches per 
year although a dry winter season occurs from December through April.  About 22 thunderstorm-
days occur per year, with maximum frequencies of three days per month from May through October. 
 
In late summer, the mean sky cover begins a steady decrease from a monthly maximum average of 
6.5-tenths coverage in September to a minimum monthly average of 4.4-tenths coverage in February. 
From March through August, the monthly average clouds over increases steadily from 4.5- to 
6.0-tenths coverage during the period.  Over the open sea, a maximum of clouds (usually broken 
stratocumulus) occurs during early morning, with the skies clearing or becoming scattered with 
cumulus by afternoon.  Completely clear or overcast skies are rare during daylight hours, while clear 
skies frequently occur at night. 
 
The hurricane season is from mid-June through mid-September; maximum winds exceed 95 knots 
during severe hurricanes.  An average of two tropical storms per year occur in the study area, one of 
which usually reaches hurricane intensity. 
 
3.2 Topography 
 
The regional area of Roosevelt Roads consists of an interrupted, narrow coastal plain with small 
valleys extending from the Sierra de Luquillo range, which has been severely eroded by streams into 
valleys several hundreds of feet deep.  Slopes of up to 60 are common. 
 
In the immediate area of the station, elevations range from sea level to approximately 295 feet.  
Immediately to the north of the NSRR boundary, the hills rise abruptly to heights of 800 to 1,050 feet 
above sea level, with the tallest peak located within two kilometers of the station boundary.  There is 
a series of three hilly areas on the station, two of which separate the southern airfield area from the 
Port/Industrial, Housing and Personnel Support areas.  The third set of hills is in the Bundy area. 
These ridgelines not only separate sections of the station, but also dictate the degree of allowable 
development.  The ridgeline south of the airfield provides an excellent barrier which effectively 
decreases the aircraft-generated noise which reaches the Unaccompanied Enlisted Personnel Housing 
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areas to an acceptable level.  Relief is low along the shoreline.  Lagoons and mangrove swamps are 
common. 
 
In the TCE Area, the land is fairly flat, sloping toward the Ensenada Honda.  The elevation ranges 
from sea level to approximately 25 feet above mean sea level. 
 
3.3 Geology  
 
Several reports have documented the regional geology and the TWFF geology at this location, 
including most recently in the Additional Data Collection Investigation (Baker, 2002).  This section 
will focus on the geology and hydrogeology as it is currently understood in the immediate location of 
the TCE plume.   
 
During the previous TCE investigation, a conceptual model of the geology was developed through 
installation of wells and advancement of borings and illustrated in cross sections (Baker, 2000).  This 
conceptual model identified unconsolidated and consolidated formations.  The unconsolidated 
formations were categorized as fill and marine deposits.  The consolidated formation was identified 
as Gabbro bedrock.  This Gabbro was identified as either soft (decomposed) or hard (weathered or 
unweathered lithofied bedrock).   
 
With the addition of information from the current investigation, the conceptual model has been 
updated.  The physical conceptual model has generally not changed, but the terms describing the 
geology has.  The terms “hard” and “soft” have been replaced with “decomposed” and “lithofied”, 
respectively.  The terms “hard” and “soft” were defined by split spoon blow counts.  The new 
definitions of decomposed and lithofied are broader.  The term decomposed considers not only blow 
counts, but also includes a visual description and qualitative drilling pressures.  Decomposed bedrock 
is defined by the following:  
 

• Gabbro rock fragments in a fine-grained matrix or as a sapprolite.  (Sapprolite is decomposed 
bedrock that has maintained its original crystal structure.)   

 
• Split spoon sampling generally occurring with blow counts of less than 50 blows per 6-inch 

interval, and penetrations greater than 0.5-foot.  
 

• Augers can generally be used to advance the boring.   
 
Lithofied bedrock is defined by the following: 
 

• Gabbro rock fragments without a fine-grained matrix, or only a trace of fine-grained matrix.   
 

• Split spoon sampling generally occurring with blow counts of more than 50 blows per 6-inch 
interval, with penetrations less than 0.5-foot.  

 
• The down-hole hammer is generally required to advance the boring.   

 
The geology is illustrated by two new cross sections with orientations as shown on Figure 3-1.  The 
geology is generally similar with previous investigations.   
 
Cross Section A-A’ is somewhat perpendicular to Forrestal Drive.  Similar to previous investigations 
three different formations are shown in this cross section; fill material, marine deposits, and bedrock 
(Cross Section A-A’ on Figure 3-2).  Fill material is present across the entire section and consists 
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predominantly of rock fragments, with lesser amounts of sand, silt, and clay.  In the area of 7MW23 
and TW-3, the fill material consists mostly of cobbles (see the log for well 7MW23 in Appendix A).  
The fill material is thinnest near Ensenada Honda (approximately 1-foot thick) and thickens in the 
vicinity of the harbor police maintenance building (approximately 4-feet thick).  Lithofied and 
decomposed bedrock are present along this section.  Decomposed bedrock is present in the vicinity of 
well 7MW23 and boring 7TCESB08.  This decomposed bedrock was generally observed as sand, silt, 
or clay, and rock fragments in varying amounts.  The lithofied bedrock is gray and black in color and 
unweathered, to brown in color and weathered.  Lithofied bedrock is present below the decomposed 
zones, indicating a pattern of progressively less weathering with depth.  It is evident that the top of 
the bedrock dips to the southwest, toward the Ensenada Honda.  This is likely an erosional feature, 
presumably caused by the Caribbean Sea, and replaced by marine deposits.  These marine deposits 
consist of interbedded coarse-grained and fine-grained sediments.  The upper coarse-grained marine 
bed consists of fine to coarse sand and shell/coral fragments.  The fine-grained marine beds consist of 
silt or clay with a trace amount of shell fragments.  The lower coarse-grained marine bed consists of 
fine to coarse sand with some clay and a lesser amount of shell and coral fragments.   
 
Cross-section B-B’ is somewhat parallel to Forrestal Drive.  Again, this cross-section is similar to 
previous cross sections, showing the progression of fill, decomposed bedrock, and lithofied bedrock 
(Figure 3-2).  The thickness of the filled material is variable, from 1-foot (e.g., temporary well 
7TCETW208) to 6-feet (e.g., boring 7TCESB03).  This fill generally consists of fine sand and rock 
fragments, with a lesser amount of silt and clay.  The existence of decomposed bedrock in this section 
is sporadic.  A relatively deep channel of decomposed bedrock is evident between temporary well 
7TCETW207 and boring 7TCESB01.  From the boring log 7TCESB05 (Appendix A), this 
decomposed bedrock is characterized as highly fractures, easily crumbled Gabbro and with silt-size 
particle zones.  At well 7MW07, it is characterized as rock fragments in a silt matrix.  A narrower and 
shallower decomposed bedrock zone is evident in the vicinity of boring 7TCESB03 and temporary 
well TW-C, and is similar in character as the other zone.  Lithofied bedrock predominates along the 
southeastern end of this section, in the vicinity of well 7TCETW208.  The lithofied bedrock is mainly 
gray or greenish-gray in color and unweathered, to brown in color and weathered.   
 
On cross-section B-B’, the contact between the decomposed and lithofied bedrock in the vicinity of 
boring 7TCESB05 and well 7MW07 was interpreted based on borings 7TCESB01 and 7TCESB02, 
rather than well 7MW07.   This contact appears to be considerably shallower in borings 7TCESB01 
and 7TCESB02 compared with well 7MW07.  There were some subjective characterization 
differences (e.g., descriptions) and objective characterization differences (e.g., blow counts) between 
the borings and the well.  The lithology descriptions from borings 7TCESB01 and 7TCESB02 were 
used to interpret the geology on cross-section B-B’.  At this time it is not clear what has caused the 
difference; however, one possibility might be that the presence of decomposed bedrock at well 
7MW07 to 28-feet bgs is due to a narrow fracture and attendant weathered zone at the well.   
 
3.4 Hydrogeology 
 
Figures 3-3 and 3-4 depict the top of the groundwater-bearing zone as it was encountered in the 
monitoring wells, both temporary and permanent, during the current TCE Investigation.  Two 
independent rounds of depth to water measurements were taken in the permanent wells and the 
temporary wells.  The first round of water levels were taken prior to the completion of 7TCETW208, 
7TCETW209, and 7TCETW210 (Figure 3-3).  The second round included these last three wells and 
is shown on Figure 3-4.  The groundwater elevation information can be found in Table 3-1. 
 
The groundwater table slopes toward Ensenada Honda as shown.    In general, the groundwater was 
higher during the first measurement.  At 7MW20, there was a difference of over 1 foot in the 
groundwater elevation in a period of 3 days.  Other wells also had higher levels on September 22 than 
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on September 25.  It is unclear what caused these differences during this short time frame.  No 
significant precipitation occurred during the week prior to September 22.  The average water table 
elevations of the older wells at this location are all lower than the elevations observed in September 
(Baker, 2003b).  NSRR has experienced significant amounts of rainfall during this past year and this 
has likely raised the groundwater elevation at this site.  This would explain a general increase, but not 
the sharp decrease over the three-day period. 
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4.0 TCE AREA INVESTIGATION 
 
A TCE source area investigation was conducted by Baker between September 13 and 27, 2003 at the 
TWFF.  The purpose of this investigation was to determine if a TCE source is present, whether or not 
this source exists as a DNAPL, and to determine if the dissolved-phase groundwater plume has 
changed since June 1999.  The assumption of this investigation was that Building 2314 (formerly 
Building 46) is the source of the dissolved-phase groundwater contamination, and is based on three 
points: 
 

1. A relatively high level of TCE was detected in well 7MW07, located near Building 2314; 
2. TCE was not detected in wells upgradient of Building 2314 and well 7MW07, and; 
3. TCE could be associated with the past use of Building 46 (a small craft boathouse). 

 
The investigation included a soil boring and sampling program, a temporary monitoring well 
installation and sampling program, a permanent monitoring well installation and sampling program, 
and a historical information search.  The sections that follow discuss these programs/elements.  Field 
notes can be found in Appendix B.   
 
4.1 Historical Information 
 
Determination of the presence of DNAPL at a site typically includes physical evidence from a site 
characterization and historical evidence from a background literature search and/or interviews 
USEPA, 1992).  The sources of historical information at NSRR regarding Building 46 included a real 
estate section records search and personnel interviews.  Personnel interviews included environmental 
personnel, two facility inspectors, and neighboring facility employees (fuel farm and harbor police) 
who might have general or specific knowledge regarding past uses of Building 46.  The harbor police 
building is located near Building 46, and is used as a small boat storage and maintenance facility, 
which is similar in use to historical Building 46 use.   
 
Naval Station Real Estate records indicate that Building 46 was built in 1962 as a small craft boat 
house, with additional usage information indicating operational storage or maintenance/product 
storage.  Building 46 was destroyed during hurricane Hugo on or about September 17, 1989.  
Interviews with two facility inspectors revealed that Building 46 was used as a maintenance shop by 
the Surface Operations Department.  Sections of the floor where boats motors and parts were cleaned 
and tested were bermed.  Liquid wastes spilled on the floor were drain out of the building to a near by 
drainage. (Ortiz/Datko, 2004).   
 
Building 46 was rebuilt in 1991 as Building 2314; a commercial storage building used by Surface 
Ops and Morale, Welfare, and Recreation Departments.  Building 2314 was originally a Quonset-
style building with a cloth roof.  This building was partially destroyed during Hurricane Georges on 
or about September 21, 1998.  Currently, several large unused walk-in freezers are located on the 
concrete foundation along with buoys. 
 
Harbor police personnel indicated that they perform minor engine and boat repair.  No solvents are 
currently used.  The flammable storage locker (west of the building and near 7MW24) is used for 
paint and thinner storage.  If operations at the former small craft boathouse (Building 46) were 
similar to the current harbor police operations, solvents like TCE were not used.   
 
Baker personnel examined utility maps of the Building 46 vicinity, and the current structure to 
identify any floor drains connected to the sanitary sewer system.  Professional experience indicates 
that floor drains are typically used for the disposal of used solvent and often DNAPL/source areas 
originate around these drain lines.  Utility maps could not be located that showed sanitary 
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connections to Building 46.  No floor drains were observed during the field reconnaissance.   
 
4.2 Soil Boring Program 
 
Initially, eight soil borings were located around and topographically/hydraulically downgradient of 
the Building 2314 foundation (borings 7TCESB01 through 7TCESB08 as shown on Figure 4-1).  
The purpose of these borings was to assess the presence of DNAPL and determine its nature and 
extent.  Since no floor drains (potential preferential pathways) were found, the boring locations were 
not changed to accommodate such features.  The borings were advanced using a combination of 
augering and down hole hammer.   
 
Due to the potential presence of DNAPL, boring locations were drilled initially using an outside-in 
approach.  Borings 7TCESB08 and 7TCESB03 were drilled first.  No evidence of soil contamination 
above lithofied bedrock was observed in samples from these borings.  So, it was decided to proceed 
with boring 7TCESB05, located near 7MW07 (the suspected source area).  Again, evidence of soil 
contamination was not observed in samples from this boring.   
 
Several borings were moved and one boring added to the soil investigation.  Lithofied bedrock was 
encountered at a relatively shallow depth (5-feet bgs).  The boring was advanced deeper at a later 
date to confirm the presence of lithofied bedrock.  The new location had to be moved approximately 
10-feet to the northwest due to the presence of cobbles and boulders around the original location.  
This location was identified as 7TCESB06A since it was more than 1- to 2-feet from the original 
location.  Due to the observation of elevated photo-ionization detector (PID) readings from samples 
1- to 6-feet bgs at this boring, boring 7TCESB09 was added to the soil investigation to provide 
delineation of potential contamination at 7TCESB06A.  Borings 7TCESB01 and 7TCESB02 were 
originally located farther from Building 2314 than borings 7TCESB05 and 7TCESB03.  Since soil 
contamination was not observed in borings near the south side of the building foundation, borings 
7TCESB01 and 7TCESB02 were moved and used for different purposes.  Borings 7TCESB01 and 
7TCESB02 were located near 7MW07 to locate a potential localized source and to determine the 
nature of bedrock near the well.  No contamination was observed in samples from relocated borings 
7TCESB01 and 7TCESB02.  Additionally, some lithology differences between well 7MW07 and 
these two borings were evident (see Section 3.3).   
 
4.3 Monitoring Well Installation Program 
 
The monitoring well program included the installation and sampling of eight temporary monitoring 
wells and four permanent monitoring wells.  Table 4-1 provides a summary of temporary and 
permanent monitoring well construction details.  The subsections that follow discuss the locations 
and rationale for installation of temporary and permanent monitoring wells.   
 
4.3.1 Plume Area Temporary Monitoring Wells  
 
Initially, five temporary monitoring wells were located to determine if the dissolved-phase 
groundwater plume had changed since 1999.  It should be noted that the work plan had designed 
flexibility to allow for up to ten temporary monitoring wells.  Subsequently, five additional 
temporary monitoring wells were located to assist in delineation of the extent of the dissolved-phase 
groundwater plume.   
 
According to the Work Plan, the temporary well screens installed in bedrock were to be placed 1- to 
2-feet into lithofied bedrock.  It was observed during drilling however, that in all borings, except 
7TCETW204, groundwater occurred 10- to 15- feet into the lithofied zone.  The well screen depths 
were adjusted so that the first groundwater zone was captured and the depths were similar to the deep 
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temporary wells installed in 1999 (beginning at 20- to 23-feet bgs).  It should be noted that the 
highest levels of TCE were observed in these deep temporary wells.   
 
All temporary wells were installed using polyvinyl chloride (PVC) materials and 5-foot screen 
lengths.  Well diameters were either 1-inch outside diameter (OD) or 2-inch OD.  Wells 
7TCETW201, 7TCETW202, and 7TCETW203 were 1-inch OD, but the interface probe would not fit 
inside the casing.  Subsequent wells (7TCETW204, 7TCETW205, 7TCETW206, and 7TCETW207) 
were 2-inch OD to accommodate the interface probe.  Wells 7TCETW208, 7TCETW209, and 
7TCETW210 were 1-inch OD since these wells were farther away from the source area and DNAPL 
was not detected at any previous wells.   
 
The presence of DNAPL was checked at each temporary and permanent well.  At the 1-inch OD 
wells, a groundwater sample was collected from the bottom of the well and placed into one 8-ounce 
(oz) clear glass container.  A small amount (less than 3-grams) of Sudan IV dye was added.   Sudan 
IV dye will stain organic liquids (e.g., TCE) red, indicating that DNAPL is present.  At the 2-inch 
OD wells, an interface probe was slowly lowered down to the bottom of the well.  The interface 
probe detects different liquids based on light wave refractive property differences between water and 
other liquids.  No DNAPL was detected in any temporary or permanent well.   
 
7TCETW201 was placed to be downgradient of the leading edge of the plume.  This temporary well 
was among the first wells installed and sampled.  The purpose of this well was to locate a permanent 
monitoring well to act as a sentinel well to monitor possible downgradient migration of the plume.   
 
Temporary wells 7TCETW202 through 7TCETW205 were located within the plume as well as in 
side gradient locations.  Based on the analytical results from well 7TCETW202 through 
7TCETW205, temporary wells 7TCETW209 and 7TCETW210 (Figure 4-1) were placed farther 
away from the plume to delineate both the eastern and western sides of the plume.   
 
Temporary wells 7TCETW206 and 7TCETW207 (Figure 4-1) were added to the program by the 
Project Manager (PM) and located close to Building 2314.  The purpose of these wells was to obtain 
samples of groundwater in close proximity to the building and suspected source area.  Based on the 
analytical results from wells 7TCETW206 and 7TCETW207, temporary well 7TCETW208 was 
placed farther away from the plume to delineate the eastern side of the plume.   
 
4.3.2  Permanent Monitoring Wells 
 
Four permanent monitoring wells were installed in this field program (Figure 4-1).  Well 7MW21 
was installed as the sentinel well and placed at temporary well 7TCETW201 location since the TCE 
and daughter products were not detected.  Wells 7MW22 and 7MW23 were placed at temporary 
wells 7TCETW205 and 7TCETW204, respectively.  Well 7MW24 was placed downgradient of well 
7MW07. Wells 7MW22, 7MW23, and 7MW24 were placed within the plume to monitor changes in 
plume concentrations over time.  The permanent well screens were placed at depths similar to the 
deep temporary installed during the 1999 investigation.   
 
4.4 Sampling and Analysis Program 
 
Soil and groundwater water samples were collected and analyzed during this field investigation to 
further determine the nature and extent of contamination at SWMU 7.  Both laboratory and field 
analyses were conducted.  Laboratory analysis included select target compound list (TCL) volatile 
organic compounds (VOCs) by EPA Method 8260B that were established during the development of 
the EPA approved work plan, and included trichloroethene, cis-1,2-dichloroethene, trans-1,2-
dichloroethene, 1,1-dichloroethene, vinyl chloride, 1,1,2- trichloroethane, tetrachloroethene, 1,2-
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dichloroethane, 1,1-dichloroethane, chloroform, methylene chloride, pentachloromethane, and 
chloromethane.  Field analysis included dye shake test, pH, specific conductance, temperature, 
turbidity, oxidation/reduction potential (ORP), and dissolved oxygen (DO).  A list of samples 
obtained during this investigation can be found in Table 4-2.  The field parameters collected during 
groundwater sampling can be found in Table 4-3. 
 
Laboratory sample analysis was conducted on either standard or expedited turnaround time.  Soil 
sample analysis was conducted on a standard 28-day turnaround time.  Groundwater sample analysis 
was conducted on a 24-hour turnaround time so that the dissolved-phase plume could be delineated in 
one mobilization.  The data was provided to the Baker PM.  The PM and other office personnel 
analyzed and interpreted the data with support from the field team.  The PM then provided 
recommendations for additional/alternate sample locations.   
 
4.5 Quality Assurance/Quality Control Samples 
 
QA/QC samples were collected as part of this investigation in accordance with the Work Plan.  The 
subsections that follow briefly describe the QA/QC samples collected. 
 
4.5.1 Trip Blanks 
 
One trip blank sample accompanied each cooler containing samples requiring the modified TCL 
VOC analysis.  As show on Table 4-2, five trip blank samples were sent and analyzed. 
 
4.5.2 Equipment Rinsate Blank Samples 
 
Three equipment rinsate blank samples were collected.  These samples will be associated with the 
subsurface soil and groundwater sampling.  As shown on Table 4-2, the samples were from soil and 
groundwater sampling equipment.   
 
4.5.3 Field Blank Samples 
 
Three field blank samples were collected from different source water used in equipment 
decontamination procedures and collection of equipment rinsate blank samples (lab grade de-ionized 
water).  Table 4-2 shows the sample identification and associated water source.   
 
4.5.4 Field Duplicate Samples 
 
Field duplicate samples of the subsurface soil and groundwater were collected.  According to the 
Work Plan, one duplicate sample was to be collected for every 10 samples collected.  This frequency 
was maintained for groundwater.  However, due to a field crew error, the sample frequency was at 
10% of environmental samples.   
 
4.5.5 Matrix Spike/Matrix Spike Duplicate Samples 
 
One matrix spike/matrix spike duplicate sample (MS/MSDs) was collected for every 20 samples 
collected of a similar matrix.  One MS/MSD was collected for subsurface soils, and one for 
groundwater samples.   
 
 
4.6 Other Investigation Considerations  
 
Investigation support tasks included utility clearance, Investigation Derived Waste (IDW) 
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management, decontamination, surveying, health and safety, and sample handling.  The subsections 
that follow briefly describe these tasks.   
 
4.6.1  Utility Clearance 
 
Utilities around all boring and well locations were cleared through the NSRR digging permit process. 
 Field verification was generally not performed, with the exception of 7TCESB07.  Boring 
7TCESB07 was located near buried fuel lines.  Baker personnel verified the location of the lines to 
the extent possible with NSRR personnel support.   
 
4.6.2  Investigation Derived Waste 
 
Soil, decontamination water, and groundwater IDW were generated during this investigation.  IDW 
was managed in accordance with the Work Plan.  Four drums of soil and seven drums of 
decontamination water and groundwater were generated during this investigation.  These drums are 
being temporarily stored at the NSRR IDW storage area (located outside Building 38).  Samples were 
collected and analyzed in accordance with the Work Plan.  Upon issuance of this report, the 
analytical data has been received by Baker and forwarded to Environmental Management Specialists, 
Inc., who will be contracted to dispose of the IDW.  The IDW analytical data can be found in 
Appendix C. 
 
4.6.3  Decontamination 
 
All re-usable sampling equipment (e.g., augers and down-hole hammers) was decontaminated 
between borings/wells.  Additionally, split-spoon samplers were decontaminated between samples.  
Decontamination methods were performed in accordance with the base RFI Work Plan (Baker 1995). 
  
 
4.6.4  Surveying 
 
All soil borings, temporary monitoring wells, and permanent monitoring wells were surveyed as 
discussed in the Work Plan.  PVC casing stickup heights were measured (to the nearest 0.01-foot) at 
temporary wells that were converted to permanent wells, or were removed prior to the survey.  
During the survey, the top of PVC casing and the ground surface elevation were surveyed at each of 
these temporary wells.  The reference elevations were then calculated based on the measured stickup 
heights and surveyed elevations.   
 
4.6.5 Health and Safety Procedures 
 
The health and safety procedures found in the base RFI work plan (Baker, 1995), were employed 
during this investigation.  A health and safety briefing was conducted on September 13, 2003. 
 
4.6.6 Chain-of-Custody 
 
Chain-of-Custody procedures presented in the base RFI work plan (Baker, 1995) were followed.  A 
chain-of-custody form was completed for each container in which the samples are shipped. Copies of 
the chains-of-custody can be found in Appendix D.  
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5.0 TCE INVESTIGATION RESULTS 
 
This section presents the results of the September 2003 TCE Plume Delineation and Source 
Investigation.  Only the compounds associated with a chlorinated solvent plume were requested to be 
reported as outlined in the EPA approved work plan.  These included the compounds of 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. Appendices E and F contain the 
complete analytical data set for this sampling event. 
 
Because there was contamination in the blanks associated with this field event, the QA/QC sample 
results and the effect of this contamination on the field sample analytical results will be discussed 
first. Qualifications to the field data will be noted and then the discussion of the qualified analytical 
results of the field data will occur. 
 
5.1 Quality Assurance / Quality Control Results 
 
Table 5-1 presents the positive detections in the QA/QC samples, including field blanks, trip blanks, 
and equipment rinsates.  As shown, there were four VOCs detected in the QA/QC field blank 
(potable water supply) and trip blank samples, including chloroform, chloromethane, methylene 
chloride, and TCE.  Of these four, only methylene chloride was not detected in the field samples.  No 
detections of VOCs were found in the equipment rinsates.   
 
According to the USEPA Risk Assessment Guidance for Superfund (USEPA, 1989) (Volume 1, 
Human Health Evaluation Manual (Part A), EPA/540/1-89/002, December 1989), and the Standard 
Operating Procedure for the Validation of Organic Data Acquired Using SW-846 Method 8260B 
(USEPA Region II, 1999), all analytical results from blank analyses must be considered when 
determining the validity of field analytical data.   
 
Qualifications to the analytical data were made based on the results of the QA/QC samples.  Because 
chloroform was detected in the potable water supply field blank at a level of 160 µg/L, all chloroform 
detections in the site data were considered unusable.  All detections in the site data were less than 160 
µg /L (7TCETW206--0.14J µg/L; 7TCETW207--0.14J µg/L; 7MW20--0.13J µg/L, 7MW20D--0.12J 
µg/L, 7MW24--0.55J µg/L, and UGW11--20 µg/L).  Chloromethane was detected in trip blank 
7TCETB01.  No environmental samples associated with this trip blank contained chloromethane, so 
its detection did not affect any analytical results.  TCE was detected in a trip blank (7TCETB05) at a 
concentration of 0.34 µg /L.  The analytical results associated with this trip blank included the 
samples from wells 7MW21, 7MW22, 7MW23, 7MW24, 7TCETW208, 7TCETW209, and 
7TCETW210 (See Appendix D).  Five of these samples had positive TCE detections.  Based on the 
guidance, those analytical results less than five times the concentration detected in the QA/QC 
sample can be considered to be non-detect.  Those samples from 7TCETW208 (0.68J µg/L), 7MW21 
(1.4 µg/L), and 7MW22 (0.44J µg/L) were all less than 5 times 0.34 µg/L (1.7 µg/L), and are 
therefore considered non-detect in the following discussion. Only these three samples were affected 
as a result of this trip blank contamination.   
 
Heartland Environmental Services, Inc. (HESI) performed a data validation.  The only qualification 
to the data from this report includes changing the positive detection of methyl chloride in 
7TCETW202 to non-detect due to preparation blank contamination.  Appendix G contains the 
validation reports from HESI. 
 
Duplicate environmental samples were taken from soil sample location 7TCESB06-03, and 
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groundwater sample locations 7TCETW203 and 7MW20.  These results are presented alongside their 
respective original sample results in the following sections.  In the case of 7TCETW203 there were 
three compounds detected at estimated concentrations in the duplicate sample that were not detected 
in the original sample.  Therefore, the duplicate sample results will be used in the discussion. All 
other duplicate results mimicked the original sample results. 
 
5.2 Soil Sample Results 
 
Table 5-2 presents the positive detections of the requested compounds in the soil samples that were 
sent to the analytical laboratory.  One detection of TCE at a concentration of 110 micrograms per 
kilogram (µg/kg) was found in the fourteen soil samples that were sent to the laboratory.  This was 
seen in 7TCESB05-05, located near monitor well 7MW07, and at a depth of 11 feet below the ground 
surface.  Figure 5-1 depicts the hit boxes associated with this investigation.  There was no DNAPL 
detected in the soil samples during this investigation.   
 
5.3 Groundwater Sample Results 
 
Table 5-3 presents the positive detections of the requested compounds in the groundwater samples 
that were sent to the stateside analytical laboratory.  Of the fourteen requested compounds (see list 
above), nine of these were positively detected in the groundwater during this investigation.  Only 1,1-
dichloroethane, methylene chloride, pentachloroethane, and vinyl chloride were not detected.  As 
discussed previously, chloroform was removed from the positively detected compound list based on 
detection in a field blank.  The positively detected results are shown on Figure 5-1 in the form of hit 
boxes.  The sample that contained the most detected compounds was 7TCETW206 with five 
compounds.  This sample was collected from the groundwater 16 – 21 feet bgs and is located at the 
corner of former Building 46. 
 
The highest concentration of TCE was again found in well 7MW07 at a level of 1,800 µg/L.  This is 
an order of magnitude less than the concentration that was found in 2002 at this well, but is similar to 
the concentrations found in 1998 and 1999.  Higher TCE levels were also found in new well 7MW24 
(1,600 µg/L), new well 7MW23 (87 µg/L), and temporary well 7TCETW206 (66 µg/L).  
Tetrachloroethene was found in three locations, with the highest concentration being 4.5 µg/L. 
Daughter products of reductive dechlorination of TCE and tetrachloroethene (cis 1,2-dichloroethene, 
trans 1,2-dichloroethene, and 1,1-dichloroethene) were found in several locations.  The 
trichloroethane compounds were also detected in small quantities, as was daughter product 1,2 – 
dichloroethane. 
 
5.4 Comparison to Criteria and Corrective Action Objectives 
 
Table 5-3 also contains the criteria against which the results of this investigation were compared.  
Included are the Federal Maximum Contaminant Levels (MCLs), the USEPA Region III Tap Water 
Risk Based Concentrations (RBCs) and the Corrective Action Objective (CAO) for TCE.  Comparing 
the results from this investigation shows that 1,1,2 – trichloroethane, 1,2 – dichloroethane, cis 1,2-
dichloroethene, tetrachloroethene, and TCE all exceed the USEPA Region III Tap Water RBCs in 
various samples.  In addition, cis 1,2-dichloroethene and TCE exceed the Federal MCLs.  The CAO 
for TCE at this site established during the Task I CMS Report (Baker, 2003b) was set at a value of 22 
µg/L.  There were four exceedances of this CAO, located in the heart of the plume at 7TCETW206, 
7MW07, 7MW23, and 7MW24.   
 
Of the nine VOCs detected during this investigation, only TCE has an established CAO (Baker, 
2003b).  Initial screening level risk assessments retained 1,1,2-trichloroethane, 1,1,-dichloroethene, 
and chloromethane as contaminants of potential concern (COPC) because of USEPA Region III Tap 
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Water RBC exceedances.  They were then eliminated for two reasons:  1) all exceedances were below 
the industrial RBCs, and 2) exposure through groundwater is unlikely due to the fact that all potable 
water supply currently comes from El Yunque.  Also during the CMS Task I Report, cis 1,2-
dichloroethene was not retained as a COPC because previous detections of this compound did not 
exceed the USEPA Region III Tap Water RBC.  1,2-dichloroethane, 1,1,1-trichloroethane, trans 1,2-
dichloroethane, and tetrachloroethene were not considered in the CMS Task I Report because they 
were not detected in previous investigations. 
 
Figure 5-2 shows the extent of the TCE concentrations in the aquifer above the CAO level of 22 
µg/L during this investigation. Also shown on this figure is the exceedance of TCE above this level 
as characterized during the 1999 TCE Investigation (Baker, 2000).  Figure 5-3 depicts the vertical 
cross-sections of the TCE concentrations above the CAO along the two transects characterized in 
Section 3.  
 
5.5 Discussion of Results 
 
5.5.1 Plume Delineation 
 
A major objective of this investigation was to provide a current understanding of the extent of the 
TCE plume in the groundwater.  This objective was accomplished.  As shown in Figure 5-2, the TCE 
concentrations above the current CAO from the 1999 TCE investigation and the concentrations of 
TCE above the CAO from the current (2003) investigation are given.  A comparison of these two 
plumes indicates that no enlargement of the TCE plume in the lateral direction has occurred during 
the last four years.   
 
From the results found, it appears that the extent of the TCE groundwater plume has been delineated 
horizontally.  Specifically, in the lateral southeast direction from 7MW07, two temporary wells, 
7TCETW208 and 7TCETW210 both were installed and sampled with the result being no detection of 
the listed VOCs.  In the lateral west and northwest direction, temporary wells 7TCETW207 and 
7TCETW209 were installed and sampled with the result being very small, estimated concentrations 
of tetrachloroethene, TCE and 1,1,-dichloroethene, although the results in well 7TCETW207 did 
exceed the USEPA Region III Tap Water RBC.   
 
In the vertical direction, the TCE contamination has been characterized to the extent practical.  As 
stated in the work plan, the bottoms of the temporary wells were to be set approximately 1-2 feet 
below the top of the lithofied bedrock, or at vertical locations approximately the same as those found 
in the previous TCE investigation.  However, as discussed in Section 4.3, groundwater was not 
encountered in some cases until several feet below the top of the lithofied bedrock.  In these cases, 
the groundwater samples were taken from temporary wells placed with their screens located at a 
depth of approximately 20-25 feet bgs.  Also considered was the preservation of the integrity of the 
lithofied bedrock.  If the well screens were placed within the lithofied bedrock, and were already at 
depths comparable to those drilled in 1999, they were not drilled deeper due to concerns about 
breaching the integrity of the bedrock.  
 
Another objective of this investigation was to place a sentinel well downgradient of 7MW07.  
Temporary well 7TCETW201 was installed, sampled, and analyzed with a quick turnaround.  With 
the results indicating no contamination, sentinel well 7MW21 was installed and sampled, again 
yielding qualified results indicating no detections of the target compounds (see Section 5.1). 
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5.5.2 Source Investigation 
 
The final objective of this investigation was to determine if a continuing source of contamination is 
present in the unsaturated and/or unsaturated soil near the monitor well 7MW07.  From the results of 
the soil analyses, it appears that there is not a continuing source of TCE or other chlorinated 
compound in the soil.  Ten soil borings were advanced near and around Building 2314.  The only soil 
boring result that had detectable concentrations of the target compounds was 7TCESB01, located 
immediately next to monitor well 7MW07.  The relatively low concentration of TCE found in this 
sample was 110 µg/kg.  No evidence of free or residual DNAPL was found in any of the soil or 
groundwater samples. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 
 
This TCE Plume Delineation and Source Investigation provided valuable information for use in the 
upcoming CMS for this area.  It was determined that no continuing source of TCE is apparent in the 
soil or groundwater at this site.  The original source and/or location of the TCE contamination in this 
area of the TWFF remains unknown, despite the gathering of historical information and the efforts of 
environmental sampling during two focused investigations. The TCE plume was delineated and a 
sentinel well was placed downgradient of the plume in order to determine, through subsequent 
sampling events, if contamination is approaching the Ensenada Honda.   
 
It is recommended that a CMS proceed for this site.  The CMS should include screening level risk 
assessments for cis 1,2-dichloroethene, 1,2-dichloroethane, 1,1,1-trichloroethane, trans 1,2-
dichloroethene, and tetrachloroethene in the groundwater at this site.  These compounds were 
detected during this investigation at levels above those found in previous investigations.  Once any 
new CAOs are established, appropriate corrective measures to address the TCE contamination can be 
evaluated during the CMS process. 



 

7-1 

7.0 REFERENCES 
 
Baker Environmental, Inc. (Baker), 1995.  Final RCRA Facility Investigation Management Plans, 
Naval Station Roosevelt Roads, Ceiba, Puerto Rico.  September 14, 1995.  Coraopolis, Pennsylvania. 
 
Baker, 1997.  Revised Draft RCRA Facility Investigation Report for Operable Unit 2 (SWMU 7/8), 
Naval Station Roosevelt Roads, Ceiba, Puerto Rico.  June 16, 1997.  Coraopolis, Pennsylvania. 
 
Baker, 1998.  Additional Well Installation Tow Way Fuel Farm Interim Corrective Measure, Naval 
Station Roosevelt Roads, Ceiba, Puerto Rico.  March 6, 1998.  Coraopolis, Pennsylvania. 
 
Baker, 1999.  Final Corrective Measures Study Investigations Tow Way Fuel Farm, Naval Station 
Roosevelt Roads, Ceiba, Puerto Rico.  April 21, 1999.  Coraopolis, Pennsylvania.   
 
Baker, 2000.  Final TCE Investigation Report for SWMU 7/8 – Tow Way Fuel Farm, Naval Station 
Roosevelt Roads, Ceiba, Puerto Rico.  February 15, 2000.  Coraopolis, Pennsylvania. 
 
Baker, 2001.  Final Work Plan for Additional Data Collection, Tow Way Fuel Farm, Naval Station 
Roosevelt Roads, Ceiba, Puerto Rico.  September 27, 2001.  Coraopolis, Pennsylvania. 
 
Baker, 2003a. Final Additional Data Collection Investigation Report, Tow Way Fuel Farm, Naval 
Station Roosevelt Roads, Ceiba, Puerto Rico.  April 22, 2003, Coraopolis, Pennsylvania. 
 
Baker. 2003b. Final Corrective Measures Study, Task I Report, Tow Way Fuel Farm, Naval Station 
Roosevelt Roads, Ceiba, Puerto Rico. April 22, 2003, Coraopolis, Pennsylvania. 
 
Baker. 2003c.  Final TCE Plume Delineation and Source Investigation Work Plan, Tow Way Fuel 
Farm, Naval Station Roosevelt Roads, Ceiba, Puerto Rico.  July 25, 2003.  Coraopolis, Pennsylvania. 
 
McLaren-Hart, 1999.  Hydraulic Characteristics Evaluation, Free Product Recovery System, Tow 
Way Fuel Facility, Naval Station Roosevelt Roads, Ceiba, Puerto Rico.  August 31, 1999. 
 
McLaren-Hart, 2000.  Report of Findings Quantification of Product Release Pier 1 – Tow Way Fuel 
Farm Facility, Naval Station Roosevelt Roads, Ceiba, Puerto Rico.  March 16, 2000. 
 
Unites States Environmental Protection Agency (USEPA), January 1992.  Estimating Potential for 
Occurrence of DNAPL at Superfund Sites.  9355.4-07FS. Office of Solid Waste and Emergency 
Response, Washington, D.C. 



 
 

TABLES  



Well Name
Rod 

Elevation 
(feet) (1)

Top of PVC 
Casing            

(ft, msl+100')

Depth to 
Water                   

(ft)                              
9/22/03

Depth to 
Water            

(ft)                            
9/25/03

Groundwater 
Elevation                         
(ft, msl)                              
9/22/03

Groundwater 
Elevation                       
(ft, msl)                             
9/25/03

7MW07 1.09 115.35 12.22 13.08 3.13 2.27
7MW08 NA 111.33 NM NM NA NA
GW-04 NA 112.83 8.09 8.53 4.74 4.30
GW-06 NA 110.95 8.68 8.56 2.27 2.39
UGW-10 NA 110.73 9.22 9.22 1.51 1.51
UGW-11 NA 109.64 8.01 8.35 1.63 1.29
UGW-16 NA 113.83 11.54 11.73 2.29 2.10
UGW-18 NA 114.55 12.02 11.95 2.53 2.60
UGW-26 NA 110.79 7.88 7.8 2.91 2.99
UGW-8 NA 110.24 5.62 6.96 4.62 3.28
7MW10 NA 107.64 NM 5.67 NA 1.97
7MW20 NA 113.25 7.86 9.22 5.39 4.03
7MW21 * 9.53 106.91 NM 5.6 NA 1.31
7MW22 * 4.4 112.04 10.18 10.84 1.86 1.2
7MW23 * 5.23 111.21 9.53 8.48 1.68 2.73
7MW24 * 3.1 113.34 NM 11.4 NA 1.94
7TCETW202 9.55 106.89 5.44 5.52 1.45 1.37
7TCETW203 9.57 106.87 5.61 5.68 1.26 1.19
7TCETW206 1.62 114.82 11.42 12.44 3.4 2.38
7TCETW207 2.28 114.16 11.91 12.21 2.25 1.95
7TCETW208 2.66 113.78 NM 11.31 NA 2.47
7TCETW209 7.09 109.35 NM 7.69 NA 1.66
7TCETW210 7.55 108.89 NM 6.08 NA 2.81
Notes:

 (1) Temporary top of PVC casing elevations obtained from field survey. 
PVC --polyvinyl chloride

NA--not applicable or not available
NM--not measured
msl--mean sea level

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO
JANUARY 2004

* -- Permanent wells 7MW21-24 were not permanently installed at the time of the depth to water 
measurements. Top of PVC values are temporary.

TABLE 3-1

GROUNDWATER ELEVATIONS
TCE PLUME DELINEATION AND SOURCE INVESTIGATION, CTO-268

TOW WAY FUEL FARM
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TABLE 4-1

MONITORING WELL CONSTRUCTION DETAILS
TCE PLUME DELINEATION AND SOURCE INVESTIGATION - CTO-268

TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

JANUARY 2004

Type Top of PVC Well Well Screen Depth to Depth to DNAPL
Well of Date Casing Elevation Diameter Depth Interval Sand Bentonite Present?

Identification Well Installed (feet above msl) (inch-OD) (feet bgs) (feet bgs) (feet bgs) (feet bgs) (Yes/No)
7TCETW202 Temporary 9/15/03 106.89 1.0 20.0 15.0 - 20.0 NA NA No
7TCETW203 Temporary 9/15/03 106.87 1.0 20.0 15.0 - 20.0 NA NA No
7TCETW206 Temporary 9/18/03 114.82 2.0 21.0 16.0 - 21.0 NA NA No
7TCETW207 Temporary 9/18/03 114.16 2.0 20.0 15.0 - 20.0 NA NA No
7TCETW208 Temporary 9/24/03 113.78 1.0 22.0 17.0 - 22.0 NA NA No
7TCETW209 Temporary 9/23/03 109.35 1.0 20.0 15.0 - 20.0 NA NA No
7TCETW210 Temporary 9/24/03 108.89 1.0 10.0 5.0 - 10.0 NA NA No
7MW21 Permanent 9/22/03 106.48 2.0 20.0 10.0 - 20.0 8.0 - 20.0 6.0 - 8.0 No
7MW22 Permanent 9/22/03 109.60 2.0 22.0 12.0 - 22.0 10.0 - 22.0 8.0 - 10.0 No
7MW23 Permanent 9/22/03 108.91 2.0 19.0 9.0 - 19.0 7.0 - 19.0 5.0 - 7.0 No
7MW24 Permanent 9/23/03 110.34 2.0 22.0 12.0 - 22.0 8.0 - 22.0 6.0 - 8.0 No
Notes:
msl - mean sea level, note all alevations are msl + 100' (NSRR Datum)
bgs - below ground surface
PVC - polyvinyl chloride
OD - Outside diameter
NA - Not applicable
DNAPL--dense, non-aqueous phase liquid
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TABLE 4-2

SUMMARY OF SAMPLES COLLECTED
TCE PLUME DELINEATION AND SOURCE INVESTIGATION - CTO-268

TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, CEIBA. PUERTO RICO

JANUARY 2004

Media Analysis

Sample ID
Date     

Sampled

Sample 
Interval 

(Feet, bgs)

So
lid

A
qu

eo
us

V
O

C
s

D
ye

 S
ha

ke
 T

es
t

Comments

Soil
7TCESB01-01 9/17/2003 1.0 - 3.0 X X
7TCESB01-03 9/17/2003 5.0 - 5.7 X X
7TCESB03-03 9/15/2003 4.0 - 4.7 X X
7TCESB03-04 9/15/2003 6.0 - 7.4 X X
7TCESB04-02 9/16/2003 1.0 - 2.7 X X
7TCESB04-04 9/16/2003 7.0 - 9.0 X X
7TCESB05-05 9/16/2003 10.0 - 11.0 X X
7TCESB06-01 9/16/2003 1.0 - 2.4 X X
7TCESB06-03 9/16/2003 5.0 - 6.1 X X
7TCESB06-03D 9/16/2003 5.0 - 6.1 X X Duplicate Sample
7TCESB07-01 9/18/2003 1.0 - 1.3 X X
7TCESB07-01MS/MSD 9/18/2003 1.0 - 1.3 X X Matrix Spike/Matrix Spike Duplicate
7TCESB08-02 9/13/2003 3.0 - 5.0 X X
7TCESB08-05 9/13/2003 9.0 - 11.0 X X
7TCESB09-01 9/18/2003 1.0 - 1.4 X X
7TCEIDW01 9/24/2003 NA X X Composite from 4 drums
Groundwater
7TCETW201 9/16/2003 15.0 - 20.0 X X X
7TCETW202 9/16/2003 15.0 - 20.0 X X X
7TCETW203 9/16/2003 15.0 - 20.0 X X X
7TCETW203D 9/16/2003 15.0 - 20.0 X X Duplicate Sample
7TCETW204 9/18/2003 17.0 - 22.0 X X
7TCETW205 9/18/2003 18.0 - 23.0 X X
7TCETW206 9/19/2003 16.0 - 21.0 X X
7TCETW207 9/19/2003 15.0 - 20.0 X X
7TCETW208 9/25/2003 17.0 - 22.0 X X
7TCETW209 9/24/2003 15.0 - 20.0 X X
7TCETW210 9/25/2003 5.0 - 10.0 X X
7MW07 9/16/2003 5.0 - 25.0 X X
7MW08 9/16/2003 8.0 - 28.0 X X
7MW10 9/16/2003 2.0 - 12.0 X X
7MW20 9/23/2003 5.0 - 15.0 X X
7MW20D 9/23/2003 5.0 - 15.0 X X Duplicate Sample
7MW20MS 9/23/2003 5.0 - 15.0 X X Matrix Spike
7MW20MSD 9/23/2003 5.0 - 15.0 X X Matrix Spike Duplicate
7MW21 9/25/2003 10.0 - 20.0 X X
7MW22 9/25/2003 12.0 - 22.0 X X
7MW23 9/24/2003 9.0 - 19.0 X X
7MW24 9/24/2003 12.0 - 22.0 X X
UGW11 9/22/2003 7.5 - 17.5 X X
7TCEIDW02 9/25/2003 NA X X Composite from 7 drums
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TABLE 4-2

SUMMARY OF SAMPLES COLLECTED
TCE PLUME DELINEATION AND SOURCE INVESTIGATION - CTO-268

TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, CEIBA. PUERTO RICO

JANUARY 2004

Media Analysis

Sample ID
Date     

Sampled

Sample 
Interval 

(Feet, bgs)

So
lid

A
qu

eo
us

V
O

C
s

D
ye

 S
ha

ke
 T

es
t

Comments

QA/QC Samples
7TCEFB01 9/17/2003 NA X X Lab-grade DI water, field blank
7TCEFB02 9/17/2003 NA X X Store-bought distilled water, field blank
7TCEFB03 9/17/2003 NA X X Potable water at Harbor Police, field blank
7TCETB01 9/16/2003 NA X X Trip blank
7TCETB02 9/17/2003 NA X X Trip blank
7TCETB03 9/19/2003 NA X X Trip blank
7TCETB04 9/23/2003 NA X X Trip blank
7TCETB05 9/24/2003 NA X X Trip blank
7TCEER01 9/23/2003 NA X X Stainless steel spoon, equipment rinsate
7TCEER02 9/23/2003 NA X X Split-spoon sampler, equipment rinsate

7TCEER03 9/23/2003 NA X X
Silicon and polyethylene tubing, equipment 
rinsate

Notes:
bgs--below ground surface
NA--not applicable
VOCs--volatile organic compounds

K:\CH2MHill Clean II\CTO268(100299)\Draft TCE Inv\Tables\Report Tables.xlsTable 4-2 Page 2 of 2



Well ID/                   
Sample Date

Time 
Interval

Static Water 
Level                      

(feet from top of 
PVC)

pH          
(S.U.)

Temperature 
(oC)

Specific 
Conductance 
(umhos/cm) Turbidity

Oxidation-
Reduction 

Potential (mV)

Dissolved 
Oxygen 
(mg/L)

1302 13.76 7.03 31.64 806 83.7 78.1 1.10
1308 13.82 7.03 31.28 778 64.9 72.7 1.07
1313 13.83 7.00 31.38 764 51.9 63.6 1.48
1318 13.86 7.06 31.11 757 45.4 63.7 1.68
1323 13.88 7.07 31.08 747 40.5 53.2 0.91
1328 13.88 7.13 31.09 741 36.7 51.0 0.95
1333 13.88 7.15 31.05 729 31.4 51.9 1.08
1338 13.89 7.19 31.07 723 30.6 48.4 1.10
1152 5.39 7.10 30.08 7,476 37.7 -96.8 0.87
1159 5.40 7.22 29.83 5,844 5.90 -133.8 0.58
1205 5.40 7.25 30.04 5,212 1.67 -138.6 0.70
1210 5.40 7.26 29.89 4,997 0.76 -148.6 0.69
1216 5.40 7.23 29.86 5,020 0.39 -157.3 0.86
1222 5.40 7.22 29.98 4,939 0.24 -165.4 0.86
1228 5.40 7.25 30.01 4,915 0.22 -174.2 0.89
1234 5.40 7.25 30.01 4,880 0.12 -170.9 0.90
1339 8.01 7.13 30.27 12,728 166.0 -19.8 0.71
1344 8.01 7.87 30.12 1,324 18.2 -21.8 2.85
1349 8.02 7.73 30.13 875 3.55 0.8 2.98
1355 8.02 7.69 30.09 775 1.51 10.1 2.99
1400 8.02 7.67 30.20 700 0.89 18.4 3.03
1405 8.02 7.64 30.19 665 0.47 21.5 3.03
1410 8.02 7.66 29.98 634 0.19 20.7 3.03
1415 8.04 7.66 30.10 608 0.21 20.7 2.93
1421 8.07 7.66 30.14 582 0.15 22.8 3.02
1630 8.20 6.63 31.45 5,913 82.2 -57.8 0.83
1637 8.20 6.61 31.37 5,213 47.9 -73.8 0.42
1642 8.20 6.66 31.44 3,886 29.1 -65.9 0.47
1647 8.21 6.68 31.46 2,285 14.8 -59.3 0.53
1653 8.21 6.70 31.38 1,258 11.3 -51.1 0.59
1659 8.21 6.64 31.14 951 9.68 -36.3 0.61
1705 8.21 6.64 31.07 857 8.25 -17.2 0.68

TABLE 4-3

JANUARY 2004
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

SUMMARY OF GROUNDWATER FIELD PARAMETERS
TCE PLUME DELINEATION AND SOURCE INVESTIGATION, CTO-268

TOW WAY FUEL FARM

7MW07  
09/16/03

7MW10 
09/22/03

7MW08 
09/22/03

UGW11 
09/22/03
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Well ID/                   
Sample Date

Time 
Interval

Static Water 
Level                      

(feet from top of 
PVC)

pH          
(S.U.)

Temperature 
(oC)

Specific 
Conductance 
(umhos/cm) Turbidity

Oxidation-
Reduction 

Potential (mV)

Dissolved 
Oxygen 
(mg/L)

TABLE 4-3

JANUARY 2004
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

SUMMARY OF GROUNDWATER FIELD PARAMETERS
TCE PLUME DELINEATION AND SOURCE INVESTIGATION, CTO-268

TOW WAY FUEL FARM

0751 6.97 6.73 29.04 844 452 108.0 2.17
0757 7.35 6.91 29.10 843 444 93.5 2.16
0803 7.63 6.96 29.05 841 333 89.2 2.22
0809 7.89 6.98 29.16 843 39.7 79.7 2.25
0815 8.17 6.97 29.15 837 14.7 75.5 2.22
0820 8.18 6.99 29.17 833 10.46 71.2 2.36
0826 8.18 7.06 29.27 825 11.1 65.4 2.46
0848 11.36 6.92 31.08 3,513 2.09 75.5 0.93
0854 11.35 6.80 30.90 3,789 6.40 68.6 0.66
0900 11.35 6.74 30.83 4,345 4.10 65.7 0.75
0905 11.35 6.75 30.85 4,530 2.39 62.2 0.70
0911 11.36 6.77 30.70 4,578 2.26 63.6 0.71
0917 11.36 6.79 30.84 4,573 1.68 59.0 0.53
0923 11.38 6.76 30.57 4,544 1.64 59.1 0.56
0928 11.38 6.78 30.81 4,528 1.63 57.0 0.65
1025 8.58 7.27 30.59 5,791 405 45.0 1.04
1031 8.60 7.20 30.24 5,741 271 45.1 1.08
1038 8.60 7.23 30.39 5,815 146 40.1 1.08
1044 8.61 7.21 30.40 5,811 94.0 41.5 1.05
1050 8.60 7.20 30.51 5,704 47.5 44.7 1.01
1056 8.60 7.17 30.42 5,602 23.3 47.5 0.97
1104 8.60 7.21 30.34 5,572 20.1 41.7 0.99
1110 8.60 7.25 30.49 5,461 17.5 43.2 0.96
1117 8.60 7.23 30.60 5,318 16.9 43.1 0.93
1123 8.60 7.21 30.61 5,282 15.0 46.1 0.91

7MW24 
09/24/03

7MW23 
09/24/03

7MW20 
09/23/03
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Well ID/                   
Sample Date

Time 
Interval

Static Water 
Level                      

(feet from top of 
PVC)

pH          
(S.U.)

Temperature 
(oC)

Specific 
Conductance 
(umhos/cm) Turbidity

Oxidation-
Reduction 

Potential (mV)

Dissolved 
Oxygen 
(mg/L)

TABLE 4-3

JANUARY 2004
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

SUMMARY OF GROUNDWATER FIELD PARAMETERS
TCE PLUME DELINEATION AND SOURCE INVESTIGATION, CTO-268

TOW WAY FUEL FARM

0810 10.85 6.56 30.33 7,606 8.99 104.4 1.12
0817 10.86 6.63 30.2 7,556 7.45 87.3 1.04
0823 10.87 6.68 30.47 7,554 8.47 82.3 1.11
0829 10.87 6.73 30.39 7,592 7.02 78.8 1.38
0834 10.88 6.69 30.38 7,484 6.57 80.1 1.19
0841 10.88 6.70 30.38 7,413 4.54 74.5 1.13
0847 10.88 6.72 30.38 7,458 4.16 75.2 1.16
0852 10.88 6.73 30.38 7,494 4.12 72.5 1.07
0858 10.88 6.73 30.38 7,412 4.17 75.8 1.09
0845 5.62 7.07 29.33 7,555 60.6 -242.9 0.77
0851 5.68 7.09 29.44 7,412 48.1 -273.3 0.77
0858 5.67 7.06 29.59 7,284 13.3 -267.8 0.75
1003 5.67 7.07 29.52 7,275 7.60 -269.1 0.95
1010 5.67 7.08 29.62 7,330 4.87 -285.5 0.85
1016 5.67 7.03 29.58 7,365 2.79 -284.6 0.65
1023 5.68 7.06 29.67 7,374 2.08 -279.6 0.71
1030 5.68 7.06 29.70 7,370 1.64 -284.3 0.69
1037 5.69 7.04 29.58 7,308 1.25 -286.6 0.68

Notes:
PVC - Polyvinyl chloride.
o C - Degrees Centigrade
S.U. - Standard Unit.
umhos/cm - micro ohms per centimeter.
mg/L--milligrams per liter
mV--millivolt

7MW21 
09/25/03

7MW22 
09/25/03
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Site ID
Sample ID
Sample Date

Identifier

   
Volatile Organic Compounds (ug/L)
    Chloroform 5 U 5 U 160 1 U 5 U 1 U 1 U 1 U 1 U 1 U 1 U
    Chloromethane 5 U 5 U 5 U 0.7 J 5 U 1 U 1 U 1 U 1 U 1 U 1 U
    Methylene chloride 5 U 0.86 J 5 U 4.2 J 5 U 5 U 5 U 5 U 5 U 5 U 5 U
    Trichloroethene 5 U 5 U 5 U 1 U 5 U 1 U 1 U 0.34 J 1 U 1 U 1 U

Notes:
ug/L--micrograms per liter
U--non-detect
J--estimated concentration

7TCEFB01
7TCEFB01

09/17/03

Field Blank

7TCEFB02
7TCEFB02

09/17/03

Field Blank

7TCEFB03
7TCEFB03

09/17/03

Field Blank

7TCETB01
7TCETB01

09/16/03

Trip Blank

7TCETB02
7TCETB02

09/17/03

Trip Blank

7TCETB03
7TCETB03

09/19/03

Trip Blank

7TCETB04
7TCETB04

09/23/03

Trip Blank

7TCETB05
7TCETB05

09/24/03

Trip Blank

7TCEER01
7TCEER01

09/23/03
Equipment 

Rinsate 
Blank

7TCEER02
7TCEER02

09/23/03
Equipment 

Rinsate 
Blank

7TCEER03
7TCEER03

09/23/03
Equipment 

Rinsate 
Blank

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO
JANUARY 2004

TABLE 5-1

POSITIVE DETECTIONS IN QUALITY ASSURANCE/QUALITY CONTROL SAMPLES 
TCE PLUME DELINEATION AND SOURCE INVESTIGATION, CTO-268

TOW WAY FUEL FARM
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Site ID
Sample ID
Sample Date
  
Volatile Organic Compounds (ug/kg dw)
    Trichloroethene 3.6 U 4 U 5.4 U 4.2 U 3.6 U 3.5 U 110

Notes:
ug/kg dw--micrograms per kilogram, dry weight
U--non-detect
J--estimated concentration

09/13/0309/17/03

7TCESB04-04
7TCESB04-04

09/17/0309/15/03

7TCESB03-04
7TCESB03-04

09/15/0309/17/03

7TCESB01-03
7TCESB01-03

09/17/03

TCE PLUME DELINEATION AND SOURCE INVESTIGATION, CTO-268
TOW WAY FUEL FARM

7TCESB01-01
7TCESB01-01

7TCESB03-03
7TCESB03-03

7TCESB04-02
7TCESB04-02

7TCESB05-05
7TCESB05-05

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO
JANUARY 2004

TABLE 5-2

POSITIVE DETECTIONS IN SUBSURFACE SOIL SAMPLES
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Site ID
Sample ID
Sample Date
 
Volatile Organic Compounds (ug/kg dw)
    Trichloroethene 5.4 U 4.3 U 3.6 U 5.8 U 4.8 U 2.8 U 4.5 U

Notes:
ug/kg dw--micrograms per kilogram, dry weight
U--non-detect
J--estimated concentration

7TCESB09-01
7TCESB09-01

09/17/03

7TCESB08-02
7TCESB08-02

09/13/03

7TCESB08-05
7TCESB08-05

09/13/03

7TCESB06-03
7TCESB06-03

09/17/03

7TCESB07-01
7TCESB07-01

09/17/03

7TCESB06-03
7TCESB06-03D

09/17/03

7TCESB06-01
7TCESB06-01

09/17/03

TABLE 5-2

POSITIVE DETECTIONS IN SUBSURFACE SOIL SAMPLES
TCE PLUME DELINEATION AND SOURCE INVESTIGATION, CTO-268

TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

JANUARY 2004
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TABLE 5-3

POSITIVE DETECTIONS IN GROUNDWATER SAMPLES 
TCE PLUME DELINEATION AND SOURCE INVESTIGATION, CTO-268

TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

JANUARY 2004

Site ID
Sample ID
Sample Date

Volatile Organic Compounds (ug/L)
    1,1,1-Trichloroethane 200 320 NE 1 U 1 U 1 U 1 U 1 U
    1,1,2-Trichloroethane 5 0.19 NE 1 U 0.42 J 1 U 0.89 J 1 U
    1,1-Dichloroethene 7 35 NE 1 U 1 U 1 U 1 U 0.56 J
    1,2-Dichloroethane 5 0.12 NE 1 U 0.51 J 1 U 0.89 J 1 U
    Chloromethane (Methyl Chloride) NE 19 NE 1 U 1.3 U 1 U 1 U 1 U
    cis-1,2-Dichloroethene 70 6.1 NE 1 U 1 U 1 U 1 U 83
    Tetrachloroethene 5 0.1 NE 1 U 0.5 J 1 U 1 U 1 U
    trans-1,2-Dichloroethene 100 12 NE 1 U 1 U 1 U 1 U 1.1
    Trichloroethene 5 0.026 22 1 U 0.26 J 1 U 0.21 J 14

NE--not established
RBC--Risk Based Concentration
MCL--Maximum Contaminant Level
ug/L--micrograms per liter
U--not detected
J--estimated concentration

7TCETW204
7TCETW204

09/18/03

7TCETW203
7TCETW203D

09/16/03
7TCETW202

09/16/03

7TCETW203
7TCETW203

09/16/03

Corrective 
Action 

Objective                    
(ug/L)

Federal 
MCL 
(ug/L)

USEPA 
Region III        
Tap Water 

RBC                      
(ug/L)

7TCETW201
7TCETW201

09/16/03

7TCETW202
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TABLE 5-3

POSITIVE DETECTIONS IN GROUNDWATER SAMPLES 
TCE PLUME DELINEATION AND SOURCE INVESTIGATION, CTO-268

TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

JANUARY 2004

Site ID
Sample ID
Sample Date

Volatile Organic Compounds (ug/L)
    1,1,1-Trichloroethane 200 320 NE
    1,1,2-Trichloroethane 5 0.19 NE
    1,1-Dichloroethene 7 35 NE
    1,2-Dichloroethane 5 0.12 NE
    Chloromethane (Methyl Chloride) NE 19 NE
    cis-1,2-Dichloroethene 70 6.1 NE
    Tetrachloroethene 5 0.1 NE
    trans-1,2-Dichloroethene 100 12 NE
    Trichloroethene 5 0.026 22

NE--not established
RBC--Risk Based Concentration
MCL--Maximum Contaminant Level
ug/L--micrograms per liter
U--not detected
J--estimated concentration

Corrective 
Action 

Objective                    
(ug/L)

Federal 
MCL 
(ug/L)

USEPA 
Region III        
Tap Water 

RBC                      
(ug/L)

1 U 0.18 J 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U

3.8 1 U 1 U 1 U 0.87 J
1 U 1 U 1 U 1 U 1 U
1 U 0.4 J 1 U 1 U 1 U
1 U 0.36 J 1 U 1 U 1 U
1 U 4.5 0.51 J 1 U 1 U
1 U 1 U 1 U 1 U 1 U

0.32 J 66 0.2 J 0.68 U 1 U

7TCETW209
7TCETW209

09/24/03

7TCETW207
7TCETW207

09/19/03

7TCETW208
7TCETW208

09/25/03

7TCETW205
7TCETW205

09/18/03

7TCETW206
7TCETW206

09/19/03
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TABLE 5-3

POSITIVE DETECTIONS IN GROUNDWATER SAMPLES 
TCE PLUME DELINEATION AND SOURCE INVESTIGATION, CTO-268

TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

JANUARY 2004

Site ID
Sample ID
Sample Date

Volatile Organic Compounds (ug/L)
    1,1,1-Trichloroethane 200 320 NE
    1,1,2-Trichloroethane 5 0.19 NE
    1,1-Dichloroethene 7 35 NE
    1,2-Dichloroethane 5 0.12 NE
    Chloromethane (Methyl Chloride) NE 19 NE
    cis-1,2-Dichloroethene 70 6.1 NE
    Tetrachloroethene 5 0.1 NE
    trans-1,2-Dichloroethene 100 12 NE
    Trichloroethene 5 0.026 22

NE--not established
RBC--Risk Based Concentration
MCL--Maximum Contaminant Level
ug/L--micrograms per liter
U--not detected
J--estimated concentration

Corrective 
Action 

Objective                    
(ug/L)

Federal 
MCL 
(ug/L)

USEPA 
Region III        
Tap Water 

RBC                      
(ug/L)

1 U 100 U 1 U 1 U 1 U
1 U 100 U 1 U 1 U 1 U
1 U 100 U 1 U 1 U 1 U
1 U 100 U 1 U 1 U 1 U
1 U 100 U 1 U 1 U 1 U
1 U 41 J 1 U 1 U 1 U
1 U 100 U 1 U 1 U 1 U
1 U 100 U 1 U 1 U 1 U
1 U 1,800  0.15 J 1 U 1 U

7MW10
7MW10
09/22/03

7MW20
7MW20
09/23/03

7MW07
7MW07
09/16/03

7MW08
7MW08
09/22/03

7TCETW210
7TCETW210

09/25/03
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TABLE 5-3

POSITIVE DETECTIONS IN GROUNDWATER SAMPLES 
TCE PLUME DELINEATION AND SOURCE INVESTIGATION, CTO-268

TOW WAY FUEL FARM
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO

JANUARY 2004

Site ID
Sample ID
Sample Date

Volatile Organic Compounds (ug/L)
    1,1,1-Trichloroethane 200 320 NE
    1,1,2-Trichloroethane 5 0.19 NE
    1,1-Dichloroethene 7 35 NE
    1,2-Dichloroethane 5 0.12 NE
    Chloromethane (Methyl Chloride) NE 19 NE
    cis-1,2-Dichloroethene 70 6.1 NE
    Tetrachloroethene 5 0.1 NE
    trans-1,2-Dichloroethene 100 12 NE
    Trichloroethene 5 0.026 22

NE--not established
RBC--Risk Based Concentration
MCL--Maximum Contaminant Level
ug/L--micrograms per liter
U--not detected
J--estimated concentration

Corrective 
Action 

Objective                    
(ug/L)

Federal 
MCL 
(ug/L)

USEPA 
Region III        
Tap Water 

RBC                      
(ug/L)

1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 0.22 J 1 U
1 U 1 U 5 1 U 2.5 1 U
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1.5 1 U
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1.4 U 0.44 U 87 1,600  1 U

UGW11
UGW11
09/22/03

7MW23
7MW23
09/24/03

7MW24
7MW24
09/24/03

7MW21
7MW21
09/25/03

7MW22
7MW22
09/25/03

7MW20
7MW20D
09/23/03

K:/CH2M Hill CLEAN II/CTO268 (100299)/Draft TCE Inv Report/Tables/Report Tables.xlsTable 5-3 Page 4 of 4



 
 

FIGURES  

 
 
 
























































































































































































































































































































































































































































	Final TCE Plume Delineation & Source Investigation Report SWMU 55
	Table of Contents

	List of Acronyms and Abbreviations

	Introduction

	Site History

	Physical Characteristics of the Study Area

	TCE Area Investigation

	TCE Investigation Results 
	Conclusions and Recommendations

	References

	Tables

	Figures

	Appendix A

	Appendix B

	Appendix C

	Appendix D

	Appendix E

	Appendix F

	Appendix G




