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1.0 INTRODUCTION 

This report presents the results of the October 2015 annual groundwater monitoring 

event conducted at the Caribe General Electric Distribution Transformers, Inc. (GE) 

facility located in Vieques, Puerto Rico (the Site).  The purpose of the sampling effort 

was to evaluate the current extent of volatile organic compounds (VOCs) in 

groundwater beneath the Site and provide information on the historical concentration 

trends and natural attenuation of VOCs in groundwater beneath the Site.  The following 

activities were performed during this sampling event: 

 Measured depth-to-groundwater in 11 existing onsite monitoring wells. 

 Collected groundwater samples from 11 existing onsite monitoring wells (C-1 

through C-11) for analysis of VOCs and natural attenuation parameters 

including chloride, ethane, ethene, methane, total organic carbon (TOC), 

magnesium, calcium, and sodium. 

These activities were conducted in anticipation of comments from the United States 

Environmental Protection Agency (USEPA) in response to the proposed remedy for the 

Site and in general accordance with industry standards for low-flow groundwater sample 

collection and analysis. 
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2.0 PROJECT BACKGROUND 

The Site consists of 4 acres and includes a main plant building where GE manufactures 

power fuses, auxiliary relays, and switch gear accessories.  The Site is located near the 

northern coast of the island of Vieques, Puerto Rico at the intersection of PR-200 and 

PR-201 in the Barrio Martino section of Isabel Segunda.  Vieques is located 

approximately 10 miles east of mainland Puerto Rico.  Figure 1 shows the site location.  

The Site consists of the main manufacturing facility with associated parking and 

outbuildings.  Figure 2 shows the property boundaries and other site features.   

The facility began operations in 1969 and is currently an active manufacturing facility.  

The property is owned by the Puerto Rico Industrial Development Company (PRIDCO) 

and leased by GE.     

From 1988 through 2005, assessment and investigation of the Site took place under 

Resource Conservation and Recovery Act (RCRA). During this period, solid waste 

management units associated with degreasing solvents, acids, and associated rinse 

waters were identified and subsequently given RCRA closure in 2005. As part of the 

investigation related to RCRA closure, VOCs were detected in groundwater beneath the 

Site.  By 2005, monitoring wells C-1 through C-10 had been installed at the Site.  

Groundwater monitoring sampling was conducted on a quarterly basis beginning in 

November 2005, and in 2008, continued on a semi-annual basis.   

In 2012, USEPA approved a Focused Corrective Measures Study (CMS) Work Plan 

(Tetra Tech GEO, Inc., 2012) for the Site that included installation of monitoring well C-

11 for additional delineation of groundwater impacts. Semi-annual sampling of 

monitoring wells C-1 through C-11 continued through 2013. Monitoring well locations 

are shown on Figure 2.  As documented in the Focused CMS Work Plan the 

constituents of concern (COCs) in groundwater include trichloroethene (TCE), 1,1-

dichloroethane (1,1-DCA), 1,1-dichloroethene (1,1-DCE), cis-1,2,dichloroethene 

(cDCE), and vinyl chloride (VC).  Concentrations of other compounds such as 

tetrachloroethene (PCE) have also been sporadically detected at concentrations below 

USEPA Maximum Contaminant Levels (MCLs).   
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A groundwater sampling event was conducted in December 2013, and following 

submission of the report, USEPA requested one additional round of groundwater 

sampling in anticipation of corrective measures selection.  This additional round of 

groundwater sampling was conducted in October 2014, and is documented in the 

Groundwater Monitoring Report (MWH, 2014) submitted to the USEPA on January 8, 

2015.   

Selection of a corrective measure for the Site was discussed during a conference call 

between USEPA and GE on October 14, 2014, and was documented in GE’s letter to 

USEPA dated November 12, 2014.  The proposed corrective measure, yet to be 

confirmed as acceptable by the EPA, is Monitoring Natural Attenuation (MNA). 

In anticipation of USEPA’s comments on the above referenced letter and the proposed 

remedy (MNA), GE has implemented an annual groundwater monitoring program at the 

Site.  This report describes the field activities and discusses the results of the first 

annual groundwater monitoring event conducted in October 2015.  
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3.0 FIELD ACTIVITIES 

Groundwater monitoring activities were performed on October 19 and 20, 2015.  The 

following field activities were performed during this monitoring event:    

 Measurement of depth-to-groundwater in 11 existing onsite monitoring wells 

 Collection of groundwater samples from monitoring wells for laboratory analysis 

The procedures used during these activities are described in the following sections.   

3.1 DEPTH-TO-GROUNDWATER MEASUREMENTS 

Depth-to-groundwater measurements were collected from onsite monitoring wells C-1 

through C-11.  Depth-to-water measurements and groundwater elevations are 

presented in Table 1. 

Water levels were measured by using a decontaminated water-level meter to record the 

depth-to-water below a surveyed reference point (top of well casing).  The water level 

meter was slowly lowered into the monitoring well until the meter was activated (as 

indicated by an audible tone).  The depth-to-water reading was then measured at 30 

second intervals until two consecutive readings were recorded to the nearest 0.01 foot.  

This measurement was then recorded in the field notebook.  Measurements were 

collected prior to the start of sampling. 

3.2 GROUNDWATER SAMPLING PROCEDURES AND ANALYSIS 

Samples were collected from 11 onsite monitoring wells (C-1 through C-11).  

Groundwater sampling forms were completed for each sample collected, and are 

included in Appendix A.  The groundwater samples were collected in accordance with 

the following procedures: 

 The depth to water was measured in the monitoring well. 

 Prior to sample collection, the wells were purged using a submersible pump until 

field parameters stabilized, or the well was purged dry.  Field parameters 
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included dissolved oxygen, oxidation reduction potential [ORP], temperature, pH, 

and conductivity.   

 Samples were collected using a submersible pump fitted with disposable tubing 

in accordance with low-flow sampling practices, generally acceptable industry 

standards and current USEPA guidance. 

 Sample bottles were labeled with date, time, sample identification, analytical 

parameters, and sampler initials, and the sample vials were immediately placed 

into a cooler filled with ice.  Proper chain-of-custody documentation was 

maintained and the samples were shipped to Tri-Matrix Laboratories, Inc. in 

Grand Rapids, Michigan for analysis. 

 
The groundwater samples were analyzed for VOCs by USEPA Method 8260B; TOC by 

standard method (SM) 5310C-2011; chloride by SM 4500; dissolved gases (ethane, 

ethane, methane) by USEPA Method RSK-175; and total calcium, magnesium, and 

sodium (wells C-4 and C-7 only) by USEPA Method 6010C.  The following quality 

assurance/quality control (QA/QC) samples were collected: 

 One field duplicate (collected from monitoring well C-4) 

 Two equipment blanks (EB) 

 Two trip blanks (TB) 

The laboratory analytical and QA/QC results were validated in accordance with USEPA 

Region II quality control criteria and certified by a Puerto Rico certified chemist. The 

data were reviewed for general compliance with QA/QC procedures.  The samples were 

received by Tri-Matrix chilled, in good condition, and within the allowable holding times.  

The laboratory quality control samples showed that the laboratory results were 

acceptable with some qualification.  MWH did not identify QA/QC issues that would 

affect the usability of the data and the data were deemed to be of acceptable quality. A 

copy of the laboratory data reports and chain-of-custody documentation are included in 

Appendix B.  Data validation and certification reports are included in Appendix C.   
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3.3 DECONTAMINATION PROCEDURE 

Non-disposable equipment was cleaned before and between each use using an 

Alconox® wash and distilled water rinse.  Disposable sampling equipment did not 

require decontamination for single use.  Sampling containers were received from the 

laboratory pre-cleaned and did not require decontamination.  

3.4 INVESTIGATION-DERIVED WASTE MANAGEMENT 

Investigation-derived waste (IDW) was limited to purge water generated during 

sampling, decontamination water from the water-level meter, shipping packaging for the 

disposable sampling equipment, personal protective equipment (PPE), and used 

sample tubing.  The IDW was handled according to waste stream characteristics as 

follows: 

 Purge water and decontamination water was containerized in a 55-gallon drum 

and staged at a secure location at the facility as directed by GE for eventual 

offsite disposal by GE.   

 Shipment packaging, PPE, and used sample tubing was contained in a plastic 

trash bag and disposed offsite with general refuse.  Shipment packaging typically 

contained plastic bags, papers, twist ties, and zip ties.  PPE consisted of nitrile 

gloves.
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4.0 RESULTS AND DISCUSSION 

The following sections present the groundwater monitoring results for the October 2015 

annual groundwater monitoring event.   

4.1 GROUNDWATER ELEVATIONS 

The depth-to-water measurements and groundwater elevations for October 2015 are 

presented in Table 1.  Groundwater onsite is generally 28 to 47 feet below ground 

surface (bgs), or 36 to 44 feet above mean sea level.  Groundwater elevation contours 

are presented in Figure 3 (October 2015).  Groundwater flow direction is northwest, 

towards the Atlantic Ocean, which is approximately 2,000 feet north of the northern 

property boundary.  The groundwater elevations and flow direction observed during this 

monitoring event are consistent with previous monitoring events and historical records.  

Long term hydrographs for each monitoring well are included in Appendix D.  The 

hydrographs indicate long-term groundwater elevation trends which generally correlate 

with higher elevations during the rainy season (August to November) and lower 

elevations during the dry season (February to March). 

4.2 GROUNDWATER SAMPLE RESULTS AND DISCUSSION 

Laboratory analytical results for VOCs are presented in Table 2, and laboratory reports 

are included in Appendix C.  The data were compared with USEPA Regional 

Screening Levels (RSLs) and Maximum Contaminant Levels (MCLs).  The results are 

discussed in the sections below. 

4.2.1 Current Distribution of VOCs in Groundwater 
During the October 2015 monitoring event VOCs were detected at low levels in each of 

the monitoring wells sampled, with the exception of monitoring well C-3 which was non-

detect for each analyte.  Detections of VOCs above MCLs were limited to monitoring 

wells C-4, C-6, C-7, and C-8 (southeast corner of the Site) and C-11 (west of the main 

plant building).  VOCs were either non-detect or below MCLs at downgradient wells C-1, 

C-2, C-3, C-9, and C-10.  COCs detected at concentrations above groundwater criteria 

included TCE, 1,1-DCA, 1,1-DCE, and cDCE.  In addition, 1,2-dichloroethene (1,2-DCE) 



 

Groundwater Monitoring Report  Caribe GE Facility 
December 2015 4-2 Vieques, Puerto Rico 

was detected at a concentration above its MCL in C-7.  The highest concentrations of 

any individual VOCs were 370 ug/L of 1,2-DCE and 370 ug/L of cDCE at C-7. Figure 4 

shows the distribution of COCs in groundwater for the October 2015 sampling event.   

The groundwater plume appears to be stable with extents at or near the Site boundary. 

4.2.2 Historical VOC Trends 
Time series plots of groundwater monitoring data for COCs are included in Appendix E. 

During the October 2015 monitoring event, VOC concentrations in groundwater 

samples from downgradient monitoring wells were non-detect or below MCLs.  This is 

consistent with historical results for the downgradient area; since 2005, concentrations 

of VOCs have been below MCLs in downgradient wells C-1, C-2, C-3, C-9, and C-10.  

Concentrations of 1,1-DCA were observed to exhibit a decreasing historical trend, with 

the exception of those at monitoring well C-7, which remain relatively stable.  Additional 

discussion regarding the presence and potential attenuation of 1,1-DCA is included in 

the section below.   

A decrease in TCE concentrations from monitoring well C-7 was noted following the 

July 2013 sampling event, which is a trend that continued through 2015. This is most 

likely attributed to a destructive attenuation process (biodegradation or cometabolism) 

as evident by the slight increase in daughter products cDCE and VC at C-7 during the 

same time period, or it could be the result of increased hydrodynamic dispersion, 

dilution, or a combination of these processes. 

A decrease in VOC concentrations was noted in samples from monitoring wells C-4 and 

C-11 since the previous monitoring event (October 2014). VOC concentrations at these 

wells continue to show an overall decreasing trend. Results from the remaining 

monitoring wells at the Site indicate an overall decreasing trend in VOC concentrations.   

4.2.3 Natural Attenuation 
Table 3 presents the analytical results for natural attenuation parameters, and 

laboratory reports are included in Appendix C.  Figure 5 illustrates the distribution of 

these parameters.  
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Natural attenuation parameters and geochemical data collected during this monitoring 

period were consistent with historical trends. The ethylene concentration detected in the 

sample from monitoring well C-7 returned to a level associated with active 

dechlorination (greater than 0.1 mg/L) after a non-detect result during the previous 

sampling event (October 2014). The measured dissolved oxygen concentration and 

ORP level for monitoring well C-7 also reflected values consistent with those that would 

be expected for dechlorination. Evidence of natural attenuation is also present 

downgradient of C-7 as indicated by the presence of ethene and lower dissolved 

oxygen concentrations in the range indicative of a likely reductive pathway at monitoring 

well C-10.   

While the case for 1,1-DCA attenuation through dechlorination is not currently strong 

(chloroethane was not detected), the absence of 1,1,1-TCA could indicate that 

biodegradation or cometabolism attenuation processes may have been active in the 

past.  Additionally, the decrease in concentrations of this compound support the thought 

that attenuation is occurring through dispersion or dilution.  Although concentrations of 

1,1-DCA have been relatively stable at C-7, the presence of 1,1-DCA in low 

concentrations in this well is not likely to have a pronounced inhibitory effect on 

dechlorination of TCE (if currently occurring). 

The detection of biodegradation products continues to support the viability of monitored 

natural attenuation as a potential remedy for the Site. Elevated concentrations of the 

TCE degradation product cDCE were detected in C-7, indicating potential reductive 

dechlorination.  TCE was detected at a low level, while the cDCE concentration was 

relatively high (above the MCL). Additionally, the higher concentrations of cDCE as 

opposed to trans-DCE in this monitoring well could indicate that some dechlorination 

has occurred or is possibly still occurring at C-7. Elevated methane concentrations at 

both C-7 and C-10 also support evidence that biodegradation is occurring or has 

occurred. 
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4.3 SUMMARY 

Based on VOC concentrations in downgradient wells, the overall decreasing 

concentration trends and historical evidence of natural attenuation, and low migration 

rate of VOCs in groundwater beneath the Site, VOCs in groundwater are generally 

expected to remain within the boundaries of the Site. Eventually the VOCs will degrade 

naturally, likely through a combination of destructive attenuation processes 

(biodegradation or cometabolism), hydrodynamic dispersion, and dilution, but the time 

frame for this to occur has not been defined. 
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Table 1.  Groundwater Elevations

October 2015

Caribe General Electric Distribution Transformers Inc.

Vieques, Puerto Rico

Well ID

Depth to Water
1

(feet)

Depth to Bottom
1

(feet)

Top of Casing 

Elevation
2

Ground Surface 

Elevation
2

Groundwater 

Elevation
2

C-1 28.72 57.55 70.49 70.16 41.77

C-2 30.81 61.10 68.78 68.45 37.97

C-3 32.89 60.45 71.00 70.44 38.11

C-4 34.15 50.66 77.04 76.15 42.89

C-5 47.19 69.70 90.06 87.46 42.87

C-6 48.09 52.51 91.69 90.51 43.60

C-7 33.48 112.00 76.38 74.74 42.90

C-8 32.28 51.57 75.13 72.90 42.85

C-9 43.34 63.75 79.80 77.41 36.46

C-10 42.39 80.05 78.33 76.03 35.94

C-11 36.63 102.43 80.65 78.22 44.02

1
 Depth to water and depth to bottom measured from the north side of the top of casing.

2
 Elevations reported in feet above mean sea level.

Page 1 of 1



Table 2.  Groundwater Sample Results - VOCs

October 2015

GE Vieques, Puerto Rico

Analyte RSL or MCL* C-1 C-2 C-3 C-4

Duplicate

(C-4) C-5 C-6 C-7 C-8 C-9 C-10 C-11

1,1,1,2-Tetrachloroethane 0.57 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

1,1,1-Trichloroethane 200* 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

1,1,2,2-Tetrachloroethane 0.076 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

1,1,2-Trichloroethane 5* 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

1,1-Dichloroethane 2.7 1.0 U 0.50 J 1.0 U 4.0 3.4 1.0 U 8.8 18 2.9 1.0 U 1.0 U 1.0 U

1,1-Dichloroethene 7* 1.0 U 0.78 J 1.0 U 5.0 3.8 1.0 U 4.2 29 1.7 1.0 U 1.0 U 7.0 

1,1-Dichloropropene - 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

1,2,3-Trichloropropane 0.00075 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

1,2,4-Trimethylbenzene 15 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

1,2-Dibromoethane 0.05* 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 12 U 5.0 U 5.0 U 5.0 U 5.0 U

1,2-Dichlorobenzene 600* 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

1,2-Dichloroethane 5* 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

1,2-Dichloroethene (Total) 170* 2.0 U 0.93 J 2.0 U 3.4 5.0 2.0 U 4.7 370 1.4 J 0.78 J 2.0 U 2.4 

1,2-Dichloropropane 5* 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

1,3,5-Trimethylbenzene 120 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

1,3-Dichlorobenzene - 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

1,3-Dichloropropane 370 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

1,4-Dichlorobenzene 75* 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

2,2-Dichloropropane - 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

2-Butanone (MEK) 5,600 10 U 10 U 10 U 10 U 10 U 10 U 10 U 25 U 10 U 10 U 30 10 U

2-Chlorotoluene 240 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

2-Hexanone 38 10 U 10 U 10 U 10 U 10 U 10 U 10 U 25 U 10 U 10 U 13 10 U

4-Chlorotoluene 250 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

4-Isopropyltoluene - 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

4-Methyl-2-pentanone (MIBK) 1,200 10 U 10 U 10 U 10 U 10 U 10 U 10 U 25 U 10 U 10 U 10 U 10 U

Acetone 14,000 11 10 U 10 U 10 U 2.5 J 10 U 10 U 6.7 J 10 U 10 U 110 2.6 J

Benzene 5* 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

Bromobenzene 62 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

Bromochloromethane 83 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

Bromodichloromethane 80*
1

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

Bromoform 80*
1

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

Bromomethane 7.5 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

Carbon Disulfide 810 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 3.6 J 5.0 U 5.0 U 3.4 J 5.0 U

Carbon Tetrachloride 5* 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

Chlorobenzene 100* 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

Chloroethane 21,000 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

Chloroform 80*
1

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

Chloromethane 190 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

cis-1,2-Dichloroethene 70* 1.0 U 0.93 J 1.0 U 3.4 5.0 1.0 U 4.7 370 1.4 0.78 J 1.0 U 2.4 

cis-1,3-Dichloropropene - 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

Dibromochloromethane 80*
1

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

Dibromomethane 8.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

Dichlorodifluoromethane 200 10 U 10 U 10 U 10 U 10 U 10 U 10 U 25 U 10 U 10 U 10 U 10 U

Ethylbenzene 700* 1.0 U 1.0 U 1.0 U 0.080 J 1.0 U 0.21 J 0.070 J 0.18 J 0.15 J 1.0 U 1.0 U 1.0 U

Isopropylbenzene - 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

Methyl tert-Butyl Ether 14 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 12 U 5.0 U 5.0 U 5.0 U 5.0 U

Methylene Chloride 5* 5.0 U 0.23 J 5.0 U 0.44 J 5.0 U 0.31 J 5.0 U 1.4 J 5.0 U 5.0 U 0.27 J 5.0 U

n-Butylbenzene 1,000 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

n-Propylbenzene - 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

sec-Butylbenzene 2,000 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

Styrene 100* 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

tert-Butylbenzene 690 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

Tetrachloroethene 5* 1.0 U 1.0 U 1.0 U 0.43 J 0.25 J 1.0 U 0.81 J 2.5 U 1.0 U 1.0 U 1.0 U 0.22 J

Toluene 1000* 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

trans-1,2-Dichloroethene 100* 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.85 J 1.0 U 1.0 U 1.0 U 1.0 U

trans-1,3-Dichloropropene - 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

Trichloroethene 5* 1.0 U 2.3 1.0 U 33 22 0.24 J 19 1.8 J 12 0.36 J 1.0 U 48 

Trichlorofluoromethane 1,100 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

Vinyl Acetate 410 10 U 10 U 10 U 10 U 10 U 10 U 10 U 25 U 10 U 10 U 10 U 10 U

Vinyl Chloride 2* 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 5.0 U 2.0 U 2.0 U 0.38 J 2.0 U

Xylene (Total) 10,000* 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 7.5 U 3.0 U 3.0 U 3.0 U 3.0 U

Xylene, Meta + Para 190 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 5.0 U 2.0 U 2.0 U 2.0 U 2.0 U

Xylene, Ortho 1,400 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 1.0 U 1.0 U 1.0 U 1.0 U

RSL - USEPA Regional Screening Level U - The compound was not detected above the indicated reporting limit.

*MCL - Maximum contaminant level screening level J - Estimated.  The analyte was detected below the reporting limit.
1
80 µg/L is the MCL for Total Trihalomethanes (bromodichloromethane, bromoform, dibromochloromethane, chloroform) Detected compounds and results are bold.

Results are reported in micrograms per liter (ug/L). Results that exceed RSLs/MCLs are boxed.
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Table 3.  Groundwater Sample Results - Natural Attenuation Parameters

October 2015

GE Vieques, Puerto Rico

Analyte C-1 C-2 C-3 C-4

Duplicate 

(C-4) C-5 C-6 C-7 C-8 C-9 C-10 C-11

Equipment 

Blank

Dissolved Gases (ug/L)

Ethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

Ethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 9.9 1.0 U 1.0 U 6.0 1.0 U 1.0 U

Methane 5.7 0.50 U 0.50 U 5.7 2.7 0.50 U 4.6 4000 0.50 U 3.2 7100 0.50 U 0.50 U

Chloride (mg/L) 11 18 7.9 240 240 340 150 450 280 33 130 14 1.0

Total Organic Carbon (mg/L) 2.5 1.1 0.63 1.3 1.3 3.3 2.3 7.4 1.6 1.3 22 1.1 0.50

Total Metals (mg/L)

Calcium - - - 61 59 - - 41 - - - - 0.50 U

Magnesium - - - 38 38 - - 30 - - - - 0.50 U

Sodium - - - 340 330 - - 480 - - - - 0.59

Results are reported in micrograms per liter (ug/L) or milligrams per liter (mg/L) as indicated.

U - The compound was not detected above the indicated reporting limit.

J - Estimated.  The analyte was detected below the reporting limit.

Detected compounds and results are bold.

"-" - Sample was not analyzed for this parameter.

Sample ID
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SDG  CASE  NARRATIVE 

SDG Executive Summary 
 
This case narrative applies to samples received on October 22, 2015.  All samples were scheduled for analysis
in accordance with parameters outlined on the field chain of custody record, the TriMatrix bid form, and/or
oral and written correspondence between MWH Americas - Farmington Hills, MI and TriMatrix Laboratories, 
Inc. 
 
Each sample receipt event was assigned a unique TriMatrix work order number.  Sample receipt
documentation is included in section A of this data package. 
 
Project Technical Issues/Problems 
 
Project-related data qualification designations, narrations, and reporting conventions are included in
Attachment 1 - Project Technical Narrative(s). 
 
QA/QC Data Qualifications/Narrations 
 
Quality assurance issues and/or quality control data qualifications and narrations related to the analysis and
reporting of this SDG are presented in Attachment 2 - Statement of Data Qualifications.  The absence of a 
statement page for a particular analyte group (e.g. Percent Solids) implies that no qualifying statements were 
generated for that analyte. 
 
Data Review and Approval 
 
All data was peer-reviewed by a second analyst, and then by appropriate data management staff against
laboratory quality control requirements and project specifications.  It was then reviewed and approved by the 
group supervisor/manager prior to further review by the project chemist. 

MWH Americas - Farmington Hills, MI
GE Caribe - Vieques, PR

 
Data Deliverables 
 
This report relates only to the sample(s) as received.  Estimates of analytical uncertainties for the test results
contained within the report are available upon request.  Test results are in compliance with the requirements
of the National Environmental Laboratory Accreditation Conference (NELAC), and one or more of the 
following certification programs: 
 
ANAB DoD-ELAP/ISO17025 (#ADE-1542);  Arkansas DEP (#88-0730/13-049-0);  Florida DEP 
(#E87622-24);  Georgia EPD (#E87622-24);  Illinois DEP (#200026/003329);  Kentucky DEP
(AL123065/#0021); Michigan DPH (#0034);  Minnesota DPH (#491715);  New York ELAP
(#11776/53116);  North Carolina DNRE (#659);  Virginia DCLS (#460153/7952);  Wisconsin DNR
(#999472650);  USDA Soil Import Permit (#P330-14-00305). 
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SDG  CASE  NARRATIVE 

The data deliverables, both hardcopy and/or electronic (EDD), that comprise this data package are intended to
comply with the documents referenced in the introductory section of this narrative.  The EDD, if requested, 
will be issued separately from this hardcopy report.  Hold time reports for each test procedure are presented
following the CLP-like forms section of this report. 
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SDG  CASE  NARRATIVE 

Sample Receipt and Login -- Work Order: 1510440
 
TriMatrix Laboratories received the cooler(s) for this work order on October 22, 2015, at 08:30am.  Receiving
documents include field chain-of-custody (COC) record(s), sample receipt form(s), and FedEx shipping
document(s).  The condition of the custody seals, the type and location of the coolant, and the temperatures 
recorded for each cooler are presented on the TriMatrix Sample Receiving / Log-In Checklist provided in 
section A of this package.  The receipt temperature of the samples was determined by using an infrared
thermometer to record the temperature of three random samples of varying container types and the
accompanying temperature blank, if present. 
 
Samples were scheduled for the analyses listed on the corresponding COC form.  Field IDs and assigned
laboratory identifiers are presented in the table below. 
 

Field Sample Name Laboratory
Sample ID Matrix Date

Sampled 

C-1 1510440-01 Water 10/19/2015

C-2 1510440-02 Water 10/19/2015

C-3 1510440-03 Water 10/19/2015

C-4 1510440-04 Water 10/20/2015

C-5 1510440-05 Water 10/20/2015

C-6 1510440-06 Water 10/20/2015

C-7 1510440-07 Water 10/20/2015

C-8 1510440-08 Water 10/20/2015

C-9 1510440-09 Water 10/20/2015

C-10 1510440-10 Water 10/19/2015

C-11 1510440-11 Water 10/20/2015

EB-101915 1510440-12 Water 10/19/2015

EB-102015 1510440-13 Water 10/20/2015

Trip Blank TM 1266 1510440-14 Water 10/20/2015

Trip Blank TM 0093 1510440-15 Water 10/20/2015

W-A 1510440-16 Water 10/20/2015

Storage Blank 1510440-17 Water 10/22/2015

No administrative issues were encountered during the receipt and analysis of this work order. 
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SDG  CASE  NARRATIVE 

Attachment 1 
Project Technical Narrative(s) 

Sample Result Reporting Convention 
 
Sample results are reported as RL "U" (e.g. 0.001 U) if the target analyte was not detected above the MDL. 
 
If a sample for an organic analyte is reanalyzed and also reported, the second analysis includes the suffix
"REn" where n = the first, second, etc. reanalysis. 
 
 
Percent Solids and Metals Data Reporting 
 
Unless otherwise noted, all soil samples requiring metals analysis are dried at 50° to 60° C to a constant 
weight prior to acid digestion.  In order to report results on a dry weight basis, correction for percent solids is
not applicable. 
 
 
Data Qualifier Designation 
 
If applicable, sample results are qualified with: 
 
a "J" flag if the analyte was detected, but the concentration is greater than the MDL and less than the RL; 

a "B" flag if the analyte was also detected at or above the RL in the associated method blank, and the sample
concentration was less than five times the method blank result; 

a "E" flag if the analyte exceeded the instrument calibration range; 

an asterisk (*) if a report-generated statement of qualification applies;  qualifying statements, if any, will be
found in Attachment 2 to this narrative. 

QC Batch and Analytical Batch Designation 
 
A Quality Control (QC) Batch is a seven-digit number that associates all samples that have been prepared
together (or analyzed together if there is no preparation).  Quality Control batches are limited to no more
than twenty samples, excluding batch QC (method blanks, control spikes, etc.).  Some batches may contain
multiple sets of method blanks (BLK) and laboratory control samples (BS), where a set of method quality
control analyses were prepared in concert with each set of samples on a given day. 
 
An Analytical Batch (or Sequence) is a seven-digit number that associates all samples analyzed as a set under
one analytical run. 
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SDG  CASE  NARRATIVE 

Dissolved Gases in Water by RSK-175 Headspace Analysis 

Attachment 1 
Project Technical Narrative(s) 

Narrative: Due to sample volumes, batch matrix quality control (QC) was not performed for 
this analysis.  A Method Blank and Laboratory Control Sample comprise the 
batch QC. 

Analysis: RSK-175 
1510440-01   C-1Sample/Analyte:

1510440-01   C-1

1510440-01   C-1

1510440-02   C-2

1510440-02   C-2

1510440-02   C-2

1510440-03   C-3

1510440-03   C-3

1510440-03   C-3

1510440-04   C-4

1510440-04   C-4

1510440-04   C-4

1510440-05   C-5

1510440-05   C-5

1510440-05   C-5

1510440-06   C-6

1510440-06   C-6

1510440-06   C-6

1510440-07   C-7

1510440-07   C-7

1510440-07   C-7

1510440-08   C-8

1510440-08   C-8

1510440-08   C-8

1510440-09   C-9

1510440-09   C-9

1510440-09   C-9

1510440-10   C-10

1510440-10   C-10

1510440-10   C-10

1510440-11   C-11

1510440-11   C-11
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SDG  CASE  NARRATIVE 

Dissolved Gases in Water by RSK-175 Headspace Analysis (Continued) 

Attachment 1 
Project Technical Narrative(s) 

1510440-11   C-11Sample/Analyte:

1510440-12   EB-101915

1510440-12   EB-101915

1510440-12   EB-101915

1510440-13   EB-102015

1510440-13   EB-102015

1510440-13   EB-102015

1510440-16   W-A

1510440-16   W-A

1510440-16   W-A
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SDG  CASE  NARRATIVE 

Total Metals by EPA 6000/7000 Series Methods

Attachment 1 
Project Technical Narrative(s) 

Narrative: The MS and/or MSD recovery was outside the laboratory or method control limit. 
The non-spiked sample concentration for this analyte was greater than or equal to 
4 times the spiked amount and cannot be used to evaluate matrix quality control. 

Analysis: USEPA-6010C

1510440-04   C-4Sample/Analyte: Sodium 
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SDG  CASE  NARRATIVE 

Physical/Chemical Parameters by EPA/APHA/ASTM Methods 

Attachment 1 
Project Technical Narrative(s) 

Narrative: The analyte concentration in the associated MB was greater than the MDL but less 
than the RL.  The positive sample result, which was greater than 5 times the MB 
value, is not qualified. 

Analysis: SM 4500-Cl E-2011

1510440-01   C-1Sample/Analyte: Chloride 
1510440-02   C-2 Chloride 
1510440-03   C-3 Chloride 
1510440-04   C-4 Chloride 
1510440-05   C-5 Chloride 
1510440-06   C-6 Chloride 
1510440-07   C-7 Chloride 
1510440-08   C-8 Chloride 
1510440-09   C-9 Chloride 
1510440-10   C-10 Chloride 
1510440-11   C-11 Chloride 
1510440-16   W-A Chloride 
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SDG  CASE  NARRATIVE 

Attachment 2 
Statement of Data Qualifications 

Physical/Chemical Parameters by EPA/APHA/ASTM Methods 

Qualification: The analyte concentration in the associated MB was greater than the MDL but less than the
RL.  The positive sample result, which was less than 5 times the MB value, is considered
estimated. 

Analysis: SM 4500-Cl E-2011 
Sample/Analyte: Chloride1510440-12 EB-101915

Chloride1510440-13 EB-102015
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APPENDIX D 
LONG-TERM HYDROGRAPHS 
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TIME SERIES PLOTS OF HISTORICAL VOC CONCENTRATIONS 
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