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1.0 INTRODUCTION 

 

This Semi-Annual Groundwater Monitoring Report has been prepared by Baker Environmental, 

Inc. (Baker) under Cape Environmental, Inc. Task Order 10 to contract N62470-03-D-4007, 

Indefinite Quantity Contract for Environmental Services for Naval Activities under the Atlantic 

Division, Naval Facilities Engineering Command (LANTDIV).  This report has been prepared to 

present results of the March 2004 Semi-Annual Groundwater Monitoring Sampling at Naval 

Station Roosevelt Roads (NSRR) Solid Waste Landfill.  It should be noted that NSRR has 

undergone operational closure as of 31 March 2004 and has been designated as Naval Activity 

Puerto Rico (NAPR).  NAPR will continue until the real estate disposal/transfer is completed. 

 

1.1 Purpose of Sampling 

 

The Solid Waste Landfill Facility at NAPR has been in operation since the mid- 1960s on 

approximately 85 acres of land in the southeastern area of the base.  The active landfill is 

approximately 30 acres and is located within the limits of the inactive 85-acre landfill.  It is 

positioned on a peninsula bounded by Ensenada Honda to the west and Puerca Bay the south and 

east.  A site map is provided in Figure 1-1. 

 

Continued use of this landfill required implementation of a Groundwater Sampling and Analysis 

Plan (SAP).  Monitor wells were installed and background sampling at the facility was performed 

from June 1998 through August 2000 in nine wells. These results were presented in the 

Background Groundwater Monitoring Report submitted by Burns and McDonnell (2001).   

 

Subsequent to the background sampling events, replacement of six wells was performed by Baker 

to restore the integrity of the wells for compliance sampling.  Three existing wells were retained 

for compliance sampling including R7GW09, R7GW10, and R7GW11.  Four rounds of semi-

annual compliance sampling have been performed on these wells (new and existing) in March 

2002, September 2002, March 2003, and September 2003 with results presented in the Draft 

Semi-Annual Groundwater Monitoring Reports (Baker, 2002, 2003a, 2003b, 2004).  The fifth 

round of semi-annual compliance sampling was performed on all nine monitor wells in March 

2004 with results provided in this document.   

 

On September 25, 2003, subsequent to the previous sampling event, monitoring well R7GW07R 

was re-installed due to the root growth within the well.  This new well was designated 
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R7GW07R2, and sampling of this well commenced with the March 2004 sampling event.  The 

boring log and well construction diagram are provided in this report in Appendix A. 

 

1.2 Background Concentrations  

 

Prior to the initiation of compliance round sampling, the background groundwater concentrations 

of parameters on the Appendix I volatile organic compounds (VOCs) and metals lists were to be 

established through the results of four sampling events.  Although four sampling events occurred 

during background sampling, results for some analytes on the Appendix I lists were not obtained 

during these sampling events.  At the completion of the September 2002 compliance sampling 

round, there were four concentration results for all Appendix I analytes, both volatile organic 

compounds and metals, at each well.  Recommendations were made in previous reports to include 

subsequent compliance round results for those particular analytes in the background data set.  In 

the March 2003 Monitoring Report, a final discussion of the background groundwater quality 

data and related statistics was included (Baker, 2003b).  Appendix B contains the complete 

background groundwater quality statistics for the landfill facility.  Comparison of current 

analytical results to background groundwater quality will be done in Section 3.0.   

  

1.3 Report Organization 

 

The report is organized into five sections including this introduction.  Section 2 describes the 

monitoring activities while Section 3 provides the results of the groundwater monitoring event.  

This section also includes a discussion of the results relative to background data and other 

comparison criteria. Section 4 provides conclusions and recommendations.  Lastly, Section 5 

consists of the references.  
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2.0 MONITORING ACTIVITIES 

 

2.1 Groundwater Sampling 

 

The sampling event for the semi-annual groundwater monitoring at the Solid Waste Landfill 

Facility occurred March 1 and 2, 2004.  Nine monitor wells were sampled, and the groundwater 

samples were sent to a fixed-base laboratory to be analyzed for Appendix I Compounds, 

including VOCs and metals compounds.  A list of these compounds and the analytical methods 

used along with the contract required quantitation limits (CRQL) are presented in Table 2-1. 

Chain of custody records for this investigation are presented in Appendix C. 

 

Field parameters were obtained and sampling occurred according to the procedures listed in the 

SAP (Burns and McDonnell, 1999).  Specifically, measurements of temperature, pH, and specific 

conductivity, were obtained.  Meters were calibrated twice daily, including prior to and following 

the day’s sampling.  The results of the field analyses are presented in Table 2-2.  Flow rates used 

during stabilization were approximately 0.2 – 0.3 Liters/minute.   

 

No deviations from the sampling plan were made.  All field notes are given in Appendix D.   

 

2.2 Groundwater Flow 

 

The groundwater elevations at the Solid Waste Landfill Facility were collected on March 1 and 

March 2, 2004.  Table 2-3 shows a summary of the groundwater elevation information from these 

two rounds.  It should be noted that the datum used is the mean sea level (msl) + 100 feet.   

 

Figures 2-1 and 2-2 depict the groundwater elevations in the form of contours on a site map.  The 

contours were developed numerically using the natural neighbor algorithm with a constant nodal 

function interpolation scheme.  Control points were used where appropriate.  Some modifications 

of the contour lines were done manually.  As shown, the highest groundwater elevation is located 

at R7GW11.  This is to be expected because this well is located the furthest inland. Consistent 

highs at this location have been noted throughout the background and compliance sampling 

events.  Another local groundwater high is seen at R7GW01R, near the Forrestal Wastewater 

Treatment Plant.  This well is also at an inland location.  Radial groundwater flow occurs from 

this location toward the coasts in the west, south, and east directions.  Another local high was 
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seen at replacement well R2GW07R2.  This groundwater elevation was approximately 1 foot 

above sea level even though the well is located close to Puerca Bay.  The groundwater elevation 

at this replacement well is approximately 1 foot higher than in the former well R7GW07R.  It is 

unclear why the water table is elevated in this location during this sampling event.  Because of 

this local high, there is a fairly large area of the landfill where the groundwater levels indicate 

little or no flow.  It is recommended that groundwater elevations be compared to these results in 

future semi-annual monitoring events to verify if these elevations are correct. 

As shown on Table 2-2, some groundwater elevations are below sea level.  This is most likely 

due to tidal fluctuations at the coast.  In particular, R7GW05R and R7GW02R both had 

groundwater elevations below sea level during both measurements.  R7GW09 also had a 

groundwater elevation below sea level on March 2, 2004 only.     

 

Three groundwater gradients were calculated from the contour drawings of the piezometric 

surface.  The locations where the gradients were calculated from are also shown on Figures 2-1 

and 2-2.  Table 2-4 shows the summary of gradients calculated from these drawings.  Also shown 

is the calculated groundwater velocity for each gradient.  The equation used to calculate the 

groundwater velocity is the Darcy equation: 

 

V = Ki/n 

 

Where: V = average linear groundwater velocity [feet per day (ft/day)] 

   K = average hydraulic conductivity (ft/day) 

 i = hydraulic gradient [feet per foot (ft/ft)] 

 n = effective porosity 

 

The hydraulic conductivity was assumed to be 0.945 ft/day as determined from Burns and 

McDonnell hydraulic conductivity testing, and the porosity was assumed to be 0.3 (Burns and 

McDonnell, 2001).  Based on these assumptions, the average groundwater velocities at the Solid 

Waste Landfill Facility ranged from 0.0062 to 0.0091 ft/day during the semi-annual monitoring 

investigation.  The composite average groundwater velocity at this site was 0.0072 ft/day.  The 

average groundwater velocity at the site is higher when compared to the previous calculations 

(Baker, 2002a et al.). 
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2.3 Field Observations  

 

At R7GW05R, the concrete pad continues to be undermined slightly, and seemed to rock back 

and forth a bit.  Well R7GW07R was replaced with R7GW07R2 on September 25, 2003.  Some 

roots came up with the water level meter after sampling at monitoring well R7GW10.  



3-1 

3.0 RESULTS OF GROUNDWATER MONITORING EVENT 

 

The results of the Appendix I analyses are given in Table 3-1.  Only compounds with positive 

detections are given in this table.  Appendix E contains the complete set of validated Appendix I 

analyses results.  Appendix F contains the certification from a Puerto Rican chemist, along with 

copies of the raw laboratory analytical summary results. 

 

3.1 Volatile Organic Compounds  

 

No VOCs were detected in the monitoring wells at the Solid Waste Landfill Facility.    

 

3.2 Metals  

 

Eight metals on the Appendix I list were detected in this sampling event.  These metals include 

arsenic, barium, cadmium, chromium, cobalt, copper, nickel, and vanadium. The analyses were 

done on both unfiltered and filtered samples to obtain total metals and dissolved metals.  

Cadmium, chromium and vanadium were not detected in the filtered samples.  In all cases, very 

low concentrations of metals were obtained, less than 0.19 milligrams per liter (mg/L).    Well 

R7GW04R exhibited the most detected compounds.   

 

3.3 Data Quality Control and Validation 
 

One duplicate sample was collected from R7GW02R.  The results of those analyses are presented 

alongside the original sample in Table 3-1.  Good correlation is shown between the results for the 

two samples. The duplicate sample results will be used in the discussion when higher than the 

original sample. 

 

There were no positive detections of VOCs or metals in any of the quality control samples 

obtained during this compliance round.  Appendix E contains the complete set of analytical 

results for the quality control samples.  Quality control samples included a matrix spike and 

matrix spike duplicate sample.  Also included were one trip blank sample, one field blank sample 

of lab grade deionized water, and one equipment rinsate sample of the tubing used with the 

peristaltic pump.  There were no positive VOC or metal detections in any quality control blanks.   
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A detailed and independent data validation was performed by Diane Short and Associates, Inc.  to 

verify the qualitative and quantitative reliability of the data presented and adherence to stated 

analytical protocols.  This review included a detailed review and interpretation of all the data 

generated by the laboratory for data quality Level D deliverables.  The primary tools that were 

utilized by the experienced data validation personnel included analytical method operating 

procedures, Statement of Work for CLP guidance documents, United States Environmental 

Protection Agency (EPA) Region II guidelines for data validation, established criteria, and 

professional judgement. 

 

The data validation reports stated that the overall laboratory performance and overall data quality 

was acceptable with the required qualifications.  The reported results are accepted as reported by 

the laboratory with the noted qualifications.  One sample submitted for VOC analysis, R7GW04-

09, had headspace in all four vials.  As a result, these results were all qualified as estimated (J). 

Several metals compound results were qualified due to blank contamination in the laboratory 

quality control blanks.  Data validation reports were prepared by the data validator that provided 

the back-up information accompanying the qualifying statements presented in the quality 

assurance (QA) review.  The validation report narratives can be found in Appendix G. 

 

3.4 Criteria Comparison and Statistical Analyses  

 

The compliance groundwater concentration data were compared to the Federal Maximum 

Contaminant Level (MCL) and the background concentrations for each compound.  When a 

Federal MCL was not established for a particular compound or compounds, the tap water risk-

based criteria (RBC) were used for comparison.  The compliance groundwater concentration data 

were also compared to the established background groundwater quality data as given in Appendix 

B.  These include the upper limit of the mean and the upgradient concentrations as found during 

the background monitoring events, where significant. 

 

Table 3-2 presents the compliance round concentrations for all detected compounds in the current 

compliance round sampling event and the corresponding criteria for comparison.  These criteria 

include the Federal MCL, the overall background upper limit of the means, and the upgradient 

background concentrations.  Also shown for comparison on Table 3-2 is the well-specific 

background average or maximum for intrawell comparison.    
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Because there were no VOC detections during this sampling event, they will not be discussed 

here. 

  

There were no exceedances of MCLs for any of the metals on the Appendix I list during the 

current compliance round.  There was one exceedance of the overall background upper limit of 

means for cadmium at well R7GW04R. Because cadmium was not absolutely quantified during 

background sampling, no statistics can be run to determine if this exceedance signifies true 

contamination.  There were three additional compounds that exceeded the upgradient background 

concentrations, including barium, chromium, and nickel, but they did not exceed the overall 

background upper limit of means.   
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

 

The primary conclusion of this report is that there is no apparent groundwater contamination 

resulting from the continued use of the Solid Waste Landfill Facility.   

 

The CRQL for some metals compounds are higher than the Federal MCL.  It is recommended 

that the CRQL for these compounds be reduced, if possible, to match the Federal MCL.   It is also 

recommended that the semi-annual sampling events continue as developed for this facility. 

 

In the previous report, it was noted that beryllium and thallium had exhibited consistent 

detections in the compliance rounds, but were not quantified during the background sampling 

rounds.  It is recommended that the background data set for these two compounds be expanded to 

include the first four compliance round sample results (March 2002, September 2002; March 

2003, and September 2003) in order to establish background comparison criteria.  
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TABLE 2-1

METHOD PERFORMANCE LIMITS
APPENDIX I COMPOUND LIST AND CONTRACT

REQUIRED QUANTITATION LIMITS (CRQL)

Volatiles

Quantitation 
Limits             
Water                  
(ug/L)

Method Number

Acetone 50 8260
Acrylonitrile 100 8260
Benzene 5 8260
Bromochloromethane 5 8260
Bromodichloromethane 5 8260
Bromoform 5 8260
Carbon Disulfide 5 8260
Carbon tetrachloride 5 8260
Chlorobenzene 5 8260
Chloroethane 10 8260
Chloroform 5 8260
Dibromochloromethane 5 8260
1,2-Dibromo-3-chloropropane 5 8260
1,2-Dibromoethane (EDB) 5 8260
1,2-Dichlorobenzene 5 8260
1,4-Dichlorobenzene 5 8260
trans-1,4-Dichloro-2-butene 10 8260
1,1-Dichloroethane 5 8260
1,2-Dichloroethane 5 8260
1,1-Dichloroethene 5 8260
cis-1,2-Dichloroethene 5 8260
trans-1,2-Dichloroethene 5 8260
1,2-Dichloropropane 5 8260
cis-1,3-Dichloropropene 5 8260
trans-1,3-Dichloropropene 5 8260
Ethylbenzene 5 8260
2-Hexanone 25 8260
Bromomethane 10 8260
Chloromethane 10 8260
Dibromomethane 5 8260
Dichloromethane 5 8260
2-Butanone (MEK) 25 8260
Iodomethane 5 8260
4-Methyl-2-pentanone (MIBK) 25 8260
Styrene 5 8260
1,1,1,2-Tetrachloroethane 5 8260
1,1,2,2-Tetrachloroethane 5 8260
Tetrachloroethene 5 8260
Toluene 5 8260
1,1,1-Trichloroethane 5 8260
1,1,2-Trichloroethane 5 8260
Trichloroethene 5 8260
Trichlorofluoromethane 5 8260
1,2,3-Trichloropropane 5 8260
Vinyl acetate 10 8260
Vinyl chloride 10 8260
Xylenes, Total 10 8260
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TABLE 2-1

METHOD PERFORMANCE LIMITS
APPENDIX I COMPOUND LIST AND CONTRACT

REQUIRED QUANTITATION LIMITS (CRQL)

Total and Dissolved Metals

Quantitation 
Limits             
Water                  
(mg/L)

Method Number

Antimony 0.02 6010
Arsenic 0.01 6010
Barium 0.01 6010
Beryllium 0.004 6010
Cadmium 0.005 6010
Chromium 0.01 6010
Cobalt 0.01 6010
Copper 0.02 6010
Lead 0.005 6010
Nickel 0.04 6010
Selenium 0.01 6010
Silver 0.01 6010
Thallium 0.01 6010
Vanadium 0.01 6010
Zinc 0.02 6010

Notes:
ug/L - micrograms per liter.
mg/L - milligrams per liter.
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Well ID/                   
Sample Date

Time 
Interval

Static Water Level                      
(feet from top of 

PVC)
Temperature         

(OF)
pH             

(S.U.)

Specific 
Conductance 

(uS/cm) Sample Description
1330 7.59
1336 7.67 84.0 6.90 6,020
1342 7.67 84.2 6.94 6,029
1348 7.66 84.3 6.97 5,983
0754 5.45
0801 5.74 79.2 6.65 61,618
0807 5.79 80.1 6.70 48,843
0814 5.77 80.5 6.84 36,674
0820 5.79 80.5 6.87 32,965
0826 5.83 80.5 6.80 31,718
0832 5.84 80.4 6.83 30,816
1145 12.28
1152 13.70 81.2 6.73 59,877
1200 15.65 81.3 6.65 58,745
1207 16.24 81.2 6.63 59,506
1642 14.49
1648 14.63 81.8 7.12 38,258
1654 14.63 81.5 7.05 35,196
1701 14.63 81.8 7.05 32,645
1708 14.63 81.6 6.99 31,705
1715 14.63 81.5 7.01 30,895
1423 13.87
1428 14.62 84.8 7.07 8,560
1434 14.73 84.9 7.15 7,706
1441 14.80 84.3 7.11 8,141
1447 14.68 84.6 7.11 8,829
1454 14.74 84.1 7.14 8,797
1501 14.74 84.0 7.19 8,816
1116 11.02
1124 11.21 81.7 7.30 35,763
1132 11.20 81.3 7.24 31,411
1137 11.20 80.9 7.23 30,148
1142 11.21 81.2 7.21 29,349
1147 11.22 81.4 7.28 29,245
1044 9.75
1051 9.87 81.6 7.05 53,382
1058 9.90 80.6 6.93 51,857
1104 9.90 81.2 6.93 48,345
1110 9.91 81.0 6.94 47,571
1117 9.93 81.0 6.88 47,206

Sample appeared relatively clear 
with a strong sulfur odor.

Sample appeared slightly cloudy 
with no apparent odor.

R7GW07R2-09 
03/01/04

R7GW05R-09 
03/01/04

R7GW09-09 
03/02/04

R7GW08R-09 
03/01/04

Sample appeared relatively cloudy 
with a slight sulfur odor.

Sample appeared relatively clear 
with some small black floating 
debris.  A strong sulfur odor was 
observed.

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

R7GW01R-09 
03/01/04

R7GW04R-09 
03/02/04

R7GW02R-09 
03/02/04

Sample appeared relatively clear 
with a slight sulfur odor.

Sample appeared relatively clear 
with a slight sulfur odor.

Sample appeared clear with no 
apparent odor.

TABLE 2-2

SUMMARY OF GROUNDWATER FIELD PARAMETERS
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
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Well ID/                   
Sample Date

Time 
Interval

Static Water Level                      
(feet from top of 

PVC)
Temperature         

(OF)
pH             

(S.U.)

Specific 
Conductance 

(uS/cm) Sample Description

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

TABLE 2-2

SUMMARY OF GROUNDWATER FIELD PARAMETERS
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY

1537 13.53
1543 13.63 83.6 6.99 11,317
1548 13.65 84.4 6.95 10,469
1554 13.65 84.3 7.01 10,082
1600 13.66 83.2 6.93 9,398
1605 13.66 83.7 6.92 9,169
1610 13.65 83.5 6.87 9,117
1020 6.09
1027 6.19 84.9 7.10 1,204
1040 6.20 85.2 7.15 1,211
1045 6.20 84.7 7.06 1,189

Notes:
PVC - Polyvinyl chloride.
o F - Degrees Fahrenheit.
S.U. - Standard Unit.
uS/cm - micro semens per centimeter.

R7GW11-09 
03/01/04

R7GW10-09 
03/01/04

Sample appeared relatively clear 
with no apparent odor.

Sample appeared to have a 
yellowish tint, with a slight sulfur 
odor.
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R7GW01R 03/01/04 108.90 7.57 101.33
R7GW01R 03/02/04 108.90 7.59 101.31

R7GW02R 03/01/04 105.11 5.38 99.73
R7GW02R 03/02/04 105.11 5.45 99.66

R7GW04R 03/01/04 112.39 12.25 100.14
R7GW04R 03/02/04 112.39 12.28 100.11

R7GW05R 03/01/04 113.73 14.45 99.28
R7GW05R 03/02/04 113.73 14.55 99.18

R7GW07R2 03/01/04 114.78 13.78 101.00
R7GW07R2 03/02/04 114.78 13.96 100.82

R7GW08R 03/01/04 111.33 11.02 100.31
R7GW08R 03/02/04 111.33 11.06 100.27

R7GW09 03/01/04 109.69 9.59 100.10
R7GW09 03/02/04 109.69 9.75 99.94

R7GW10 03/01/04 113.96 13.55 100.41
R7GW10 03/02/04 113.96 13.55 100.41

R7GW11 03/01/04 110.20 6.09 104.11
R7GW11 03/02/04 110.20 6.08 104.12

Notes:
msl - mean sea level + 100 feet.
PVC - Polyvinyl Chloride.

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

TABLE 2-3

GROUNDWATER ELEVATION SUMMARY
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004 

SOLID WASTE LANDFILL FACILITY

Groundwater 
Elevation                      
(feet msl)

Well No.
Date 

Sampled

Top of PVC 
Elevation          
(feet msl)

Depth to Water            
(feet from top of 

PVC)
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Event Line Location
Line Length                          

(ft)
Head Difference                            

(ft)
Gradient                             

(I)
Velocity                         
(ft/day)

3/1/2004 1 1410.00 3.50 0.00248 0.0078
3/1/2004 2 1565.00 3.50 0.00224 0.0070
3/1/2004 3 510.00 1.00 0.00196 0.0062
3/2/2004 1 1380.00 4.00 0.00290 0.0091
3/2/2004 2 1605.00 3.50 0.00218 0.0069
3/2/2004 3 500.00 1.00 0.00200 0.0063

Assumption: K = 0.945 ft/day
Assumption: n = 0.3

V = Ki/n

average gradient = 0.00229 ft/ft
minimum groundwater velocity = 0.0062 ft/day
maximum groundwater velocity = 0.0091 ft/day
average groundwater velocity = 0.0072 ft/day

Notes: 
K = hydraulic conductivity
n = porosity
ft/day = feet per day

SUMMARY

TABLE 2-4

GROUNDWATER VELOCITY CALCULATIONS
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

K:\Cape Env\101780\Landfill Monitoring\September 2003 Report - Draft\3-2004Tables&App.xls     Table 2-4 Page 1 of 1



TABLE 3-1

POSITIVE DETECTION SUMMARY
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample Description :
Sample Date/Time   :           
Appendix I Volatile Organics (ug/L)

(No Detections)

Appendix I Metals (mg/L)
    Arsenic 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
    Barium 0.063  0.069  0.07  0.18  0.019  
    Cadmium 0.005 U 0.005 U 0.005 U 0.0012 J 0.005 U
    Chromium 0.0011 J 0.0011 J 0.0011 J 0.027  0.01 U
    Cobalt 0.01 U 0.01 U 0.01 U 0.019  0.01 U
    Copper 0.02 U 0.003 J 0.02 U 0.013 J 0.02 U
    Vanadium 0.0062 J 0.012  0.012  0.0066 J 0.0074 J

Appendix I Metals (Dissolved) (mg/L)
    Arsenic, (Dissolved) 0.01 U 0.01 U 0.01 U 0.01 U 0.0068 J
    Barium, (Dissolved) 0.058  0.069  0.068  0.19  0.018  
    Cobalt, (Dissolved) 0.01 U 0.01 U 0.01 U 0.022  0.01 U
    Copper, Dissolved 0.02 U 0.02 U 0.02 U 0.0067 J 0.02 U
    Nickel, (Dissolved) 0.04 U 0.04 U 0.04 U 0.03 J 0.04 U

Notes:
U - Not Detected
ug/L - micrograms per liter
J - Qualified as Estimated
mg/L - milligrams per liter

03-02-2004/1220 03-01-2004/1720
R7GW04R-09 R7GW05R-09

R7GW04R R7GW05RR7GW02R (Dup)
R7GW02R-09D
03-02-2004/0840

R7GW01R R7GW02R
R7GW01R-09 R7GW02R-09

03-01-2004/1352 03-02-2004/0840
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TABLE 3-1

POSITIVE DETECTION SUMMARY
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample Description :
Sample Date/Time   : 
Appendix I Volatile Organics (ug/L)

(No Detections)

Appendix I Metals (mg/L)
    Arsenic
    Barium
    Cadmium
    Chromium
    Cobalt
    Copper
    Vanadium

Appendix I Metals (Dissolved) (mg/L)
    Arsenic, (Dissolved)
    Barium, (Dissolved)
    Cobalt, (Dissolved)
    Copper, Dissolved
    Nickel, (Dissolved)

Notes:
U - Not Detected
ug/L - micrograms per liter
J - Qualified as Estimated
mg/L - milligrams per liter

          

0.0059 J 0.01 U 0.01 U 0.01 U 0.01 U
0.14  0.078  0.13  0.044  0.01 U

0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
0.01 U 0.026  0.01 U 0.0016 J 0.01 U

0.0036 J 0.01 U 0.0024 J 0.0017 J 0.01 U
0.02 U 0.02 U 0.0027 J 0.02 U 0.02 U

0.012 U 0.01  0.05 U 0.0058 J 0.012 U

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.15  0.075  0.13  0.042  0.01 U

0.0029 J 0.01 U 0.0014 J 0.0017 J 0.01 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.04 U 0.04 U 0.04 U 0.04 U 0.04 U

03-02-2004/1120 03-01-2004/1620 03-01-2004/105003-01-2004/1510 03-01-2004/1150

R7GW09R R7GW10R R7GW11
R7GW07R2-09 R7GW08R-09 R7GW09-09 R7GW10-09 R7GW11-09

R7GW07R2 R7GW08R
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TABLE 3-2

CRITERIA COMPARISON TABLE
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample Purpose

Volatiles (ug/l)

Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/Max

(No Detections)

Total Metals (mg/l)
Arsenic 0.01 0.0219 ND ND 0.01 U
Barium 2 0.5372 0.1298 0.174 0.063  
Cadmium 0.005 0.000602 ND ND 0.005 U
Chromium 0.1 0.085 0.0259 0.028 0.0011 J
Cobalt NE (0.73 ) 0.0731 0.0188 0.02445 0.01 U
Copper 1.3 0.1434 0.0456 0.0447 0.02 U
Nickel NE (0.73) 0.0313 0.0161 0.0022 0.04 U
Vanadium NE (0.26 ) 0.0939 0.0402 0.0498 0.0062 J

Background not absolutely quantified, too few detections
Notes:
(1) Intrawell averages determined from detections only, 
     maximum concentration shown if only one detection
(2) Duplicate concentrations used if higher than original sample
  + - concentrations from dissolved analyses, where higher than total
  ND and U - Not Detected
  NE - Not Established
  J - Qualified as Estimated
  UJ - Non-Detect Concentration Qualified as Estimated
  R - Reported concentration rejected by validator
Bold--indicates exceedance of Federal MCL or tap water RBC
italics - indicates exceedance of overall background upper limit of means
underline - indicates exceedance of upgradient background average/max

R7GW01R
Background Compliance

R7GW01

Intrawell (1) 03/01/04
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TABLE 3-2

CRITERIA COMPARISON TABLE
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample Purpose

Volatiles (ug/l)

Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/Max

(No Detections)

Total Metals (mg/l)
Arsenic 0.01 0.0219 ND
Barium 2 0.5372 0.1298
Cadmium 0.005 0.000602 ND
Chromium 0.1 0.085 0.0259
Cobalt NE (0.73 ) 0.0731 0.0188
Copper 1.3 0.1434 0.0456
Nickel NE (0.73) 0.0313 0.0161
Vanadium NE (0.26 ) 0.0939 0.0402

Background not absolutely quantified, too few detections
Notes:
(1) Intrawell averages determined from detections only, 
     maximum concentration shown if only one detection
(2) Duplicate concentrations used if higher than original sample
  + - concentrations from dissolved analyses, where higher than total
  ND and U - Not Detected
  NE - Not Established
  J - Qualified as Estimated
  UJ - Non-Detect Concentration Qualified as Estimated
  R - Reported concentration rejected by validator
Bold--indicates exceedance of Federal MCL or tap water RBC
italics - indicates exceedance of overall background upper limit of means
underline - indicates exceedance of upgradient background average/max

0.0169 0.01 U
0.014 0.07  
ND 0.005 U

0.059 0.0011 J
0.0016 0.01 U
0.0217 0.003 J

0.00064 0.04 U
0.0149 0.012  

R7GW02RR7GW02

03/02/04

Background Compliance (2)

Intrawell (1)
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TABLE 3-2

CRITERIA COMPARISON TABLE
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample Purpose

Volatiles (ug/l)

Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/Max

(No Detections)

Total Metals (mg/l)
Arsenic 0.01 0.0219 ND
Barium 2 0.5372 0.1298
Cadmium 0.005 0.000602 ND
Chromium 0.1 0.085 0.0259
Cobalt NE (0.73 ) 0.0731 0.0188
Copper 1.3 0.1434 0.0456
Nickel NE (0.73) 0.0313 0.0161
Vanadium NE (0.26 ) 0.0939 0.0402

Background not absolutely quantified, too few detections
Notes:
(1) Intrawell averages determined from detections only, 
     maximum concentration shown if only one detection
(2) Duplicate concentrations used if higher than original sample
  + - concentrations from dissolved analyses, where higher than total
  ND and U - Not Detected
  NE - Not Established
  J - Qualified as Estimated
  UJ - Non-Detect Concentration Qualified as Estimated
  R - Reported concentration rejected by validator
Bold--indicates exceedance of Federal MCL or tap water RBC
italics - indicates exceedance of overall background upper limit of means
underline - indicates exceedance of upgradient background average/max

ND 0.01 U
0.343 0.19 +
ND 0.0012 J

0.039 0.027  
0.0042 0.022 +
0.0494 0.013 J
0.0011 0.03 J+
0.0239 0.0066 J

R7GW04RR7GW04
Compliance

03/02/04

Background

Intrawell (1)
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TABLE 3-2

CRITERIA COMPARISON TABLE
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample Purpose

Volatiles (ug/l)

Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/Max

(No Detections)

Total Metals (mg/l)
Arsenic 0.01 0.0219 ND
Barium 2 0.5372 0.1298
Cadmium 0.005 0.000602 ND
Chromium 0.1 0.085 0.0259
Cobalt NE (0.73 ) 0.0731 0.0188
Copper 1.3 0.1434 0.0456
Nickel NE (0.73) 0.0313 0.0161
Vanadium NE (0.26 ) 0.0939 0.0402

Background not absolutely quantified, too few detections
Notes:
(1) Intrawell averages determined from detections only, 
     maximum concentration shown if only one detection
(2) Duplicate concentrations used if higher than original sample
  + - concentrations from dissolved analyses, where higher than total
  ND and U - Not Detected
  NE - Not Established
  J - Qualified as Estimated
  UJ - Non-Detect Concentration Qualified as Estimated
  R - Reported concentration rejected by validator
Bold--indicates exceedance of Federal MCL or tap water RBC
italics - indicates exceedance of overall background upper limit of means
underline - indicates exceedance of upgradient background average/max

0.0062 0.0068 J+
0.011 0.019  
ND 0.005 U
0.04 0.01 U

0.0016 0.01 U
0.0194 0.02 U

0.00083 0.04 U
0.0215 0.0074 J

R7GW05RR7GW05

03/01/04

ComplianceBackground

Intrawell (1)
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TABLE 3-2

CRITERIA COMPARISON TABLE
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample Purpose

Volatiles (ug/l)

Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/Max

(No Detections)

Total Metals (mg/l)
Arsenic 0.01 0.0219 ND
Barium 2 0.5372 0.1298
Cadmium 0.005 0.000602 ND
Chromium 0.1 0.085 0.0259
Cobalt NE (0.73 ) 0.0731 0.0188
Copper 1.3 0.1434 0.0456
Nickel NE (0.73) 0.0313 0.0161
Vanadium NE (0.26 ) 0.0939 0.0402

Background not absolutely quantified, too few detections
Notes:
(1) Intrawell averages determined from detections only, 
     maximum concentration shown if only one detection
(2) Duplicate concentrations used if higher than original sample
  + - concentrations from dissolved analyses, where higher than total
  ND and U - Not Detected
  NE - Not Established
  J - Qualified as Estimated
  UJ - Non-Detect Concentration Qualified as Estimated
  R - Reported concentration rejected by validator
Bold--indicates exceedance of Federal MCL or tap water RBC
italics - indicates exceedance of overall background upper limit of means
underline - indicates exceedance of upgradient background average/max

ND 0.0059 J
0.01 0.15 +
ND 0.005 U

0.012 0.01 U
0.0005 0.0036 J
0.0293 0.02 U

ND 0.04 U
0.0496 0.012 U

R7GW07 R7GW07R2
Compliance

03/01/04

Background

Intrawell (1)
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TABLE 3-2

CRITERIA COMPARISON TABLE
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample Purpose

Volatiles (ug/l)

Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/Max

(No Detections)

Total Metals (mg/l)
Arsenic 0.01 0.0219 ND
Barium 2 0.5372 0.1298
Cadmium 0.005 0.000602 ND
Chromium 0.1 0.085 0.0259
Cobalt NE (0.73 ) 0.0731 0.0188
Copper 1.3 0.1434 0.0456
Nickel NE (0.73) 0.0313 0.0161
Vanadium NE (0.26 ) 0.0939 0.0402

Background not absolutely quantified, too few detections
Notes:
(1) Intrawell averages determined from detections only, 
     maximum concentration shown if only one detection
(2) Duplicate concentrations used if higher than original sample
  + - concentrations from dissolved analyses, where higher than total
  ND and U - Not Detected
  NE - Not Established
  J - Qualified as Estimated
  UJ - Non-Detect Concentration Qualified as Estimated
  R - Reported concentration rejected by validator
Bold--indicates exceedance of Federal MCL or tap water RBC
italics - indicates exceedance of overall background upper limit of means
underline - indicates exceedance of upgradient background average/max

ND 0.01 U
0.035 0.078  
ND 0.005 U

0.048 0.026  
0.001 0.01 U

0.0263 0.02 U
0.0006 0.04 U
0.0337 0.01  

R7GW08R

03/02/04

Background

Intrawell (1)

Compliance
R7GW08
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TABLE 3-2

CRITERIA COMPARISON TABLE
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample Purpose

Volatiles (ug/l)

Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/Max

(No Detections)

Total Metals (mg/l)
Arsenic 0.01 0.0219 ND
Barium 2 0.5372 0.1298
Cadmium 0.005 0.000602 ND
Chromium 0.1 0.085 0.0259
Cobalt NE (0.73 ) 0.0731 0.0188
Copper 1.3 0.1434 0.0456
Nickel NE (0.73) 0.0313 0.0161
Vanadium NE (0.26 ) 0.0939 0.0402

Background not absolutely quantified, too few detections
Notes:
(1) Intrawell averages determined from detections only, 
     maximum concentration shown if only one detection
(2) Duplicate concentrations used if higher than original sample
  + - concentrations from dissolved analyses, where higher than total
  ND and U - Not Detected
  NE - Not Established
  J - Qualified as Estimated
  UJ - Non-Detect Concentration Qualified as Estimated
  R - Reported concentration rejected by validator
Bold--indicates exceedance of Federal MCL or tap water RBC
italics - indicates exceedance of overall background upper limit of means
underline - indicates exceedance of upgradient background average/max

ND 0.01 U
0.146 0.13  

0.00057 0.005 U
0.037 0.01 U

0.0518 0.0024 J
0.1539 0.0027 J
0.0164 0.04 U
0.0447 0.05 U

R7GW09

03/01/04

Compliance
R7GW09

Background

Intrawell (1)
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TABLE 3-2

CRITERIA COMPARISON TABLE
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample Purpose

Volatiles (ug/l)

Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/Max

(No Detections)

Total Metals (mg/l)
Arsenic 0.01 0.0219 ND
Barium 2 0.5372 0.1298
Cadmium 0.005 0.000602 ND
Chromium 0.1 0.085 0.0259
Cobalt NE (0.73 ) 0.0731 0.0188
Copper 1.3 0.1434 0.0456
Nickel NE (0.73) 0.0313 0.0161
Vanadium NE (0.26 ) 0.0939 0.0402

Background not absolutely quantified, too few detections
Notes:
(1) Intrawell averages determined from detections only, 
     maximum concentration shown if only one detection
(2) Duplicate concentrations used if higher than original sample
  + - concentrations from dissolved analyses, where higher than total
  ND and U - Not Detected
  NE - Not Established
  J - Qualified as Estimated
  UJ - Non-Detect Concentration Qualified as Estimated
  R - Reported concentration rejected by validator
Bold--indicates exceedance of Federal MCL or tap water RBC
italics - indicates exceedance of overall background upper limit of means
underline - indicates exceedance of upgradient background average/max

0.0101 0.01 U
0.174 0.044  

0.00054 0.005 U
0.015 0.0016 J

0.0081 0.0017 J
0.0258 0.02 U
0.0068 0.04 U
0.052 0.0058 J

R7GW10
Compliance

03/01/04

Background
R7GW10

Intrawell (1)
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TABLE 3-2

CRITERIA COMPARISON TABLE
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample Purpose

Volatiles (ug/l)

Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/Max

(No Detections)

Total Metals (mg/l)
Arsenic 0.01 0.0219 ND
Barium 2 0.5372 0.1298
Cadmium 0.005 0.000602 ND
Chromium 0.1 0.085 0.0259
Cobalt NE (0.73 ) 0.0731 0.0188
Copper 1.3 0.1434 0.0456
Nickel NE (0.73) 0.0313 0.0161
Vanadium NE (0.26 ) 0.0939 0.0402

Background not absolutely quantified, too few detections
Notes:
(1) Intrawell averages determined from detections only, 
     maximum concentration shown if only one detection
(2) Duplicate concentrations used if higher than original sample
  + - concentrations from dissolved analyses, where higher than total
  ND and U - Not Detected
  NE - Not Established
  J - Qualified as Estimated
  UJ - Non-Detect Concentration Qualified as Estimated
  R - Reported concentration rejected by validator
Bold--indicates exceedance of Federal MCL or tap water RBC
italics - indicates exceedance of overall background upper limit of means
underline - indicates exceedance of upgradient background average/max

ND 0.01 U
0.044 0.01 U
ND 0.005 U

0.024 0.01 U
0.0004 0.01 U
0.0842 0.02 U

0.03 0.04 U
0.0406 0.012 U

Intrawell (1)

R7GW11
Compliance

03/01/04

R7GW11
Background
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APPENDIX A 
Well R7GW07R2 Boring Log and Well Construction Diagram 

 
 



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Baker Environmental

PROJECT: Naval Station Roosevelt Roads Base Landfill Well Replacement
PROJ. NO.: 101780 BORING NO.: R7GW07R2
COORDINATES: EAST: 787127.490 NORTH: 141150.78
ELEVATION: SURFACE: 112.60 TOP OF PVC CASING: 114.78

Rig: Mobile B-61 Depth to
Split Casing Augers Core Date Progress Weather Water
Spoon Barrel (Ft.) (Ft.)

Size (ID) 2-in -- 4-1/4-in -- 9/25/2003 0.0 - 23.5 M sunny, lt wind, 80s --
Length 2-ft -- 5-ft --
Type Stainless -- HSA --
Hammer Wt. 140-lbs -- -- --
Fall 30-in -- -- --
Remarks:

SAMPLE TYPE WELL INFORMATION
S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Diam. Depth Depth

R = Air Rotary     C = Core (Ft.) (Ft.)
D = Direct Push        P = Piston Sch 40 PVC Casing 2-in +2.2 18.0

N = No Sample Sch 40 PVC Screen (10-slot) 2-in 18.0 23.0
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

1

2

3

4

5 A-N -- -- -- -- See log for R7GW07R

6

7

8

9

10
Match to Sheet 2

DRILLING CO.: GeoWorks, Inc. BAKER REP.: Mark DeJohn
DRILLER: William Rolon BORING NO.: R7GW07R2     SHEET 1 OF 2



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Baker Environmental

PROJECT: Naval Station Roosevelt Roads Base Landfill Well Replacement
CTO NO.: #### BORING NO.: R7GW07R2

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

11 Continued from Sheet 1

12
A-N -- -- -- --

13 13.0 99.60

14 14.0

15 S-1 1.4 WOR -- -- F SAND, some silt & roots, 
70% trace shell frag & clay; tan;

16 16.0 v loose; wet 16.0 96.60

17 S-2 1.3 WOR -- -- silt, little clay, trace shell & fossil
65% frag; tan; v soft; wet

18 18.0 18.0 94.60

19 S-3 1.6 WOR -- -- F SAND and SILT, little clay,
80% trace m/c sand (as shells) &

20 20.0 shell frag; tan; v soft; wet

21

22 A-N -- -- -- --

23
23.5 23.5 89.10

24 S-4 1.0 30 -- -- GABBRO frag, angular to
24.5 100% 20 to subangular in a clay 24.5 24.5 88.10

25   matrix; black & brown;
   v dense; damp

26

27

28

29

30  

DRILLING CO.: GeoWorks, Inc. BAKER REP.: Mark DeJohn
DRILLER: William Rolon BORING NO.: R7GW07R2     SHEET 2 OF 2



Baker WELL DEVELOPMENT RECORD
Baker Environmental

Project: Naval Station Roosevelt Roads Base Landfill Well Replacement
Project. No: 101780 Monitoring Well ID: R7GW07R2

Date: September 26, 2003
Depth to Water: 14.7 (uncut PVC) Well Diameter: 2 (inches)

Total Well Depth: 25.0 (uncut PVC) Gallons/foot: 0.163
Well Volume: 1.7 (Gallons) Avg. Flow Rate: 0.4 gpm

Specific
Time Gallons Well Temperature Conductance pH Turbidity Comments

Removed Volume (oC) (µS/cm) (SU) (NTU)

0836 5 3.0 31.6 5,366 6.78 Er3(1) Milky brown, no odor
0838 8 4.7 -- -- -- -- Pumped dry; slower flow
0842 10 5.9 32.9 7,593 6.94 Er3 Milky brown, no odor
0857 15 8.9 32.9 6,816 6.94 Er3 Slightly less turbid
0900 -- -- -- -- -- -- flow rate increarsed; well dry
0919 18 10.7 -- -- -- 373 Cloudy
0924 20 11.9 35.3 7,370 6.95 341 Temp affected by ambient air
0933 25 14.8 33.5 7,354 6.95 Er3 Turbid, gray w/ incr flow rate
0934 27 16.0 -- -- -- -- Well dry; stop pumping

Notes: (1) Value is over range of instrument
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APPENDIX B

BACKGROUND GROUNDWATER QUALITY

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Appendix I Parameters
Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/ Max (1)

R7GW01    
Intrawell 

Average/Max, 
Upgradient

Detected Volatiles (ug/l)
1,1-Dichloroethane NE (798) 1 ND ND
1,1-Dichloroethene 7 1 ND ND
Acetone NE (610) 7.74 2 ND
Carbon Disulfide NE (1000) 2.2 ND ND
Chlorobenzene 100 0.8 ND ND
Chloromethane NE (190) 0.7 ND ND
cis-1,2-Dichloroethene 70 3.1 ND ND
Dibromomethane NE (608) 4.6 ND ND
Ethylbenzene 700 15 ND ND
Vinyl chloride 2 1 ND ND
Non-Detected Volatiles (ug/l)
Acrylonitrile NE (0.037) ND ND ND
Benzene 5 ND ND ND
Bromochloromethane NE ND ND ND
Bromodichloromethane NE (1.7) ND ND ND
Bromoform NE (84) ND ND ND
Carbon tetrachloride 5 ND ND ND
Chloroethane NE (36) ND ND ND
Chloroform NE (1.5) ND ND ND
Dibromochloromethane NE (1.2) ND ND ND
1,2-Dibromo-3-chloropropane 0.2 ND ND ND
1,2-Dibromoethane (EDB) NE (0.0075) ND ND ND
1,2-Dichlorobenzene 600 ND ND ND
1,4-Dichlorobenzene 75 ND ND ND
trans-1,4-Dichloro-2-butene NE ND ND ND
1,2-Dichloroethane 5 ND ND ND
trans-1,2-Dichloroethene 100 ND ND ND
1,2-Dichloropropane 5 ND ND ND
cis-1,3-Dichloropropene NE ND ND ND
trans-1,3-Dichloropropene NE ND ND ND
2-Hexanone NE (1460) ND ND ND
Bromomethane NE (8.52) ND ND ND
Dichloromethane 5 ND ND ND
2-Butanone (MEK) NE (1910) ND ND ND
Iodomethane NE ND ND ND
4-Methyl-2-pentanone (MIBK) NE (2000) ND ND ND
Styrene 100 ND ND ND
1,1,1,2-Tetrachloroethane NE (4.1) ND ND ND
1,1,2,2-Tetrachloroethane NE (0.53) ND ND ND
Tetrachloroethene 5 ND ND ND
Toluene 1000 ND ND ND
1,1,1-Trichloroethane 200 ND ND ND
1,1,2-Trichloroethane 5 ND ND ND
Trichloroethene 5 ND ND ND
Trichlorofluoromethane NE (1300) ND ND ND
1,2,3-Trichloropropane NE (0.05) ND ND ND
Vinyl acetate NE  (410) ND ND ND
Xylenes, Total 10000 ND ND ND
(see notes on last page)
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APPENDIX B

BACKGROUND GROUNDWATER QUALITY

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Appendix I Parameters
Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/ Max (1)

Detected Volatiles (ug/l)
1,1-Dichloroethane NE (798) 1 ND
1,1-Dichloroethene 7 1 ND
Acetone NE (610) 7.74 2
Carbon Disulfide NE (1000) 2.2 ND
Chlorobenzene 100 0.8 ND
Chloromethane NE (190) 0.7 ND
cis-1,2-Dichloroethene 70 3.1 ND
Dibromomethane NE (608) 4.6 ND
Ethylbenzene 700 15 ND
Vinyl chloride 2 1 ND
Non-Detected Volatiles (ug/l)
Acrylonitrile NE (0.037) ND ND
Benzene 5 ND ND
Bromochloromethane NE ND ND
Bromodichloromethane NE (1.7) ND ND
Bromoform NE (84) ND ND
Carbon tetrachloride 5 ND ND
Chloroethane NE (36) ND ND
Chloroform NE (1.5) ND ND
Dibromochloromethane NE (1.2) ND ND
1,2-Dibromo-3-chloropropane 0.2 ND ND
1,2-Dibromoethane (EDB) NE (0.0075) ND ND
1,2-Dichlorobenzene 600 ND ND
1,4-Dichlorobenzene 75 ND ND
trans-1,4-Dichloro-2-butene NE ND ND
1,2-Dichloroethane 5 ND ND
trans-1,2-Dichloroethene 100 ND ND
1,2-Dichloropropane 5 ND ND
cis-1,3-Dichloropropene NE ND ND
trans-1,3-Dichloropropene NE ND ND
2-Hexanone NE (1460) ND ND
Bromomethane NE (8.52) ND ND
Dichloromethane 5 ND ND
2-Butanone (MEK) NE (1910) ND ND
Iodomethane NE ND ND
4-Methyl-2-pentanone (MIBK) NE (2000) ND ND
Styrene 100 ND ND
1,1,1,2-Tetrachloroethane NE (4.1) ND ND
1,1,2,2-Tetrachloroethane NE (0.53) ND ND
Tetrachloroethene 5 ND ND
Toluene 1000 ND ND
1,1,1-Trichloroethane 200 ND ND
1,1,2-Trichloroethane 5 ND ND
Trichloroethene 5 ND ND
Trichlorofluoromethane NE (1300) ND ND
1,2,3-Trichloropropane NE (0.05) ND ND
Vinyl acetate NE  (410) ND ND
Xylenes, Total 10000 ND ND
(see notes on last page)

R7GW02    
Intrawell 

Average/Max

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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APPENDIX B

BACKGROUND GROUNDWATER QUALITY

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Appendix I Parameters
Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/ Max (1)

Detected Volatiles (ug/l)
1,1-Dichloroethane NE (798) 1 ND
1,1-Dichloroethene 7 1 ND
Acetone NE (610) 7.74 2
Carbon Disulfide NE (1000) 2.2 ND
Chlorobenzene 100 0.8 ND
Chloromethane NE (190) 0.7 ND
cis-1,2-Dichloroethene 70 3.1 ND
Dibromomethane NE (608) 4.6 ND
Ethylbenzene 700 15 ND
Vinyl chloride 2 1 ND
Non-Detected Volatiles (ug/l)
Acrylonitrile NE (0.037) ND ND
Benzene 5 ND ND
Bromochloromethane NE ND ND
Bromodichloromethane NE (1.7) ND ND
Bromoform NE (84) ND ND
Carbon tetrachloride 5 ND ND
Chloroethane NE (36) ND ND
Chloroform NE (1.5) ND ND
Dibromochloromethane NE (1.2) ND ND
1,2-Dibromo-3-chloropropane 0.2 ND ND
1,2-Dibromoethane (EDB) NE (0.0075) ND ND
1,2-Dichlorobenzene 600 ND ND
1,4-Dichlorobenzene 75 ND ND
trans-1,4-Dichloro-2-butene NE ND ND
1,2-Dichloroethane 5 ND ND
trans-1,2-Dichloroethene 100 ND ND
1,2-Dichloropropane 5 ND ND
cis-1,3-Dichloropropene NE ND ND
trans-1,3-Dichloropropene NE ND ND
2-Hexanone NE (1460) ND ND
Bromomethane NE (8.52) ND ND
Dichloromethane 5 ND ND
2-Butanone (MEK) NE (1910) ND ND
Iodomethane NE ND ND
4-Methyl-2-pentanone (MIBK) NE (2000) ND ND
Styrene 100 ND ND
1,1,1,2-Tetrachloroethane NE (4.1) ND ND
1,1,2,2-Tetrachloroethane NE (0.53) ND ND
Tetrachloroethene 5 ND ND
Toluene 1000 ND ND
1,1,1-Trichloroethane 200 ND ND
1,1,2-Trichloroethane 5 ND ND
Trichloroethene 5 ND ND
Trichlorofluoromethane NE (1300) ND ND
1,2,3-Trichloropropane NE (0.05) ND ND
Vinyl acetate NE  (410) ND ND
Xylenes, Total 10000 ND ND
(see notes on last page)

R7GW04    
Intrawell 

Average/Max

ND
ND
5

ND
ND
0.7
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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APPENDIX B

BACKGROUND GROUNDWATER QUALITY

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Appendix I Parameters
Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/ Max (1)

Detected Volatiles (ug/l)
1,1-Dichloroethane NE (798) 1 ND
1,1-Dichloroethene 7 1 ND
Acetone NE (610) 7.74 2
Carbon Disulfide NE (1000) 2.2 ND
Chlorobenzene 100 0.8 ND
Chloromethane NE (190) 0.7 ND
cis-1,2-Dichloroethene 70 3.1 ND
Dibromomethane NE (608) 4.6 ND
Ethylbenzene 700 15 ND
Vinyl chloride 2 1 ND
Non-Detected Volatiles (ug/l)
Acrylonitrile NE (0.037) ND ND
Benzene 5 ND ND
Bromochloromethane NE ND ND
Bromodichloromethane NE (1.7) ND ND
Bromoform NE (84) ND ND
Carbon tetrachloride 5 ND ND
Chloroethane NE (36) ND ND
Chloroform NE (1.5) ND ND
Dibromochloromethane NE (1.2) ND ND
1,2-Dibromo-3-chloropropane 0.2 ND ND
1,2-Dibromoethane (EDB) NE (0.0075) ND ND
1,2-Dichlorobenzene 600 ND ND
1,4-Dichlorobenzene 75 ND ND
trans-1,4-Dichloro-2-butene NE ND ND
1,2-Dichloroethane 5 ND ND
trans-1,2-Dichloroethene 100 ND ND
1,2-Dichloropropane 5 ND ND
cis-1,3-Dichloropropene NE ND ND
trans-1,3-Dichloropropene NE ND ND
2-Hexanone NE (1460) ND ND
Bromomethane NE (8.52) ND ND
Dichloromethane 5 ND ND
2-Butanone (MEK) NE (1910) ND ND
Iodomethane NE ND ND
4-Methyl-2-pentanone (MIBK) NE (2000) ND ND
Styrene 100 ND ND
1,1,1,2-Tetrachloroethane NE (4.1) ND ND
1,1,2,2-Tetrachloroethane NE (0.53) ND ND
Tetrachloroethene 5 ND ND
Toluene 1000 ND ND
1,1,1-Trichloroethane 200 ND ND
1,1,2-Trichloroethane 5 ND ND
Trichloroethene 5 ND ND
Trichlorofluoromethane NE (1300) ND ND
1,2,3-Trichloropropane NE (0.05) ND ND
Vinyl acetate NE  (410) ND ND
Xylenes, Total 10000 ND ND
(see notes on last page)

R7GW05     
Intrawell 

Average/Max

1
1

ND
1.9
0.8
ND
1.3
4.6
ND
1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

K:\Cape Env\101780\Landfill Monitoring\ Sept 2003 Draft Report\3-2004Tables&App.xls     Appendix B Page 4 of 18



APPENDIX B

BACKGROUND GROUNDWATER QUALITY

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Appendix I Parameters
Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/ Max (1)

Detected Volatiles (ug/l)
1,1-Dichloroethane NE (798) 1 ND
1,1-Dichloroethene 7 1 ND
Acetone NE (610) 7.74 2
Carbon Disulfide NE (1000) 2.2 ND
Chlorobenzene 100 0.8 ND
Chloromethane NE (190) 0.7 ND
cis-1,2-Dichloroethene 70 3.1 ND
Dibromomethane NE (608) 4.6 ND
Ethylbenzene 700 15 ND
Vinyl chloride 2 1 ND
Non-Detected Volatiles (ug/l)
Acrylonitrile NE (0.037) ND ND
Benzene 5 ND ND
Bromochloromethane NE ND ND
Bromodichloromethane NE (1.7) ND ND
Bromoform NE (84) ND ND
Carbon tetrachloride 5 ND ND
Chloroethane NE (36) ND ND
Chloroform NE (1.5) ND ND
Dibromochloromethane NE (1.2) ND ND
1,2-Dibromo-3-chloropropane 0.2 ND ND
1,2-Dibromoethane (EDB) NE (0.0075) ND ND
1,2-Dichlorobenzene 600 ND ND
1,4-Dichlorobenzene 75 ND ND
trans-1,4-Dichloro-2-butene NE ND ND
1,2-Dichloroethane 5 ND ND
trans-1,2-Dichloroethene 100 ND ND
1,2-Dichloropropane 5 ND ND
cis-1,3-Dichloropropene NE ND ND
trans-1,3-Dichloropropene NE ND ND
2-Hexanone NE (1460) ND ND
Bromomethane NE (8.52) ND ND
Dichloromethane 5 ND ND
2-Butanone (MEK) NE (1910) ND ND
Iodomethane NE ND ND
4-Methyl-2-pentanone (MIBK) NE (2000) ND ND
Styrene 100 ND ND
1,1,1,2-Tetrachloroethane NE (4.1) ND ND
1,1,2,2-Tetrachloroethane NE (0.53) ND ND
Tetrachloroethene 5 ND ND
Toluene 1000 ND ND
1,1,1-Trichloroethane 200 ND ND
1,1,2-Trichloroethane 5 ND ND
Trichloroethene 5 ND ND
Trichlorofluoromethane NE (1300) ND ND
1,2,3-Trichloropropane NE (0.05) ND ND
Vinyl acetate NE  (410) ND ND
Xylenes, Total 10000 ND ND
(see notes on last page)

R7GW07    
Intrawell 

Average/Max (1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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APPENDIX B

BACKGROUND GROUNDWATER QUALITY

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Appendix I Parameters
Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/ Max (1)

Detected Volatiles (ug/l)
1,1-Dichloroethane NE (798) 1 ND
1,1-Dichloroethene 7 1 ND
Acetone NE (610) 7.74 2
Carbon Disulfide NE (1000) 2.2 ND
Chlorobenzene 100 0.8 ND
Chloromethane NE (190) 0.7 ND
cis-1,2-Dichloroethene 70 3.1 ND
Dibromomethane NE (608) 4.6 ND
Ethylbenzene 700 15 ND
Vinyl chloride 2 1 ND
Non-Detected Volatiles (ug/l)
Acrylonitrile NE (0.037) ND ND
Benzene 5 ND ND
Bromochloromethane NE ND ND
Bromodichloromethane NE (1.7) ND ND
Bromoform NE (84) ND ND
Carbon tetrachloride 5 ND ND
Chloroethane NE (36) ND ND
Chloroform NE (1.5) ND ND
Dibromochloromethane NE (1.2) ND ND
1,2-Dibromo-3-chloropropane 0.2 ND ND
1,2-Dibromoethane (EDB) NE (0.0075) ND ND
1,2-Dichlorobenzene 600 ND ND
1,4-Dichlorobenzene 75 ND ND
trans-1,4-Dichloro-2-butene NE ND ND
1,2-Dichloroethane 5 ND ND
trans-1,2-Dichloroethene 100 ND ND
1,2-Dichloropropane 5 ND ND
cis-1,3-Dichloropropene NE ND ND
trans-1,3-Dichloropropene NE ND ND
2-Hexanone NE (1460) ND ND
Bromomethane NE (8.52) ND ND
Dichloromethane 5 ND ND
2-Butanone (MEK) NE (1910) ND ND
Iodomethane NE ND ND
4-Methyl-2-pentanone (MIBK) NE (2000) ND ND
Styrene 100 ND ND
1,1,1,2-Tetrachloroethane NE (4.1) ND ND
1,1,2,2-Tetrachloroethane NE (0.53) ND ND
Tetrachloroethene 5 ND ND
Toluene 1000 ND ND
1,1,1-Trichloroethane 200 ND ND
1,1,2-Trichloroethane 5 ND ND
Trichloroethene 5 ND ND
Trichlorofluoromethane NE (1300) ND ND
1,2,3-Trichloropropane NE (0.05) ND ND
Vinyl acetate NE  (410) ND ND
Xylenes, Total 10000 ND ND
(see notes on last page)

R7GW08       
Intrawell 

Average/Max (1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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APPENDIX B

BACKGROUND GROUNDWATER QUALITY

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Appendix I Parameters
Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/ Max (1)

Detected Volatiles (ug/l)
1,1-Dichloroethane NE (798) 1 ND
1,1-Dichloroethene 7 1 ND
Acetone NE (610) 7.74 2
Carbon Disulfide NE (1000) 2.2 ND
Chlorobenzene 100 0.8 ND
Chloromethane NE (190) 0.7 ND
cis-1,2-Dichloroethene 70 3.1 ND
Dibromomethane NE (608) 4.6 ND
Ethylbenzene 700 15 ND
Vinyl chloride 2 1 ND
Non-Detected Volatiles (ug/l)
Acrylonitrile NE (0.037) ND ND
Benzene 5 ND ND
Bromochloromethane NE ND ND
Bromodichloromethane NE (1.7) ND ND
Bromoform NE (84) ND ND
Carbon tetrachloride 5 ND ND
Chloroethane NE (36) ND ND
Chloroform NE (1.5) ND ND
Dibromochloromethane NE (1.2) ND ND
1,2-Dibromo-3-chloropropane 0.2 ND ND
1,2-Dibromoethane (EDB) NE (0.0075) ND ND
1,2-Dichlorobenzene 600 ND ND
1,4-Dichlorobenzene 75 ND ND
trans-1,4-Dichloro-2-butene NE ND ND
1,2-Dichloroethane 5 ND ND
trans-1,2-Dichloroethene 100 ND ND
1,2-Dichloropropane 5 ND ND
cis-1,3-Dichloropropene NE ND ND
trans-1,3-Dichloropropene NE ND ND
2-Hexanone NE (1460) ND ND
Bromomethane NE (8.52) ND ND
Dichloromethane 5 ND ND
2-Butanone (MEK) NE (1910) ND ND
Iodomethane NE ND ND
4-Methyl-2-pentanone (MIBK) NE (2000) ND ND
Styrene 100 ND ND
1,1,1,2-Tetrachloroethane NE (4.1) ND ND
1,1,2,2-Tetrachloroethane NE (0.53) ND ND
Tetrachloroethene 5 ND ND
Toluene 1000 ND ND
1,1,1-Trichloroethane 200 ND ND
1,1,2-Trichloroethane 5 ND ND
Trichloroethene 5 ND ND
Trichlorofluoromethane NE (1300) ND ND
1,2,3-Trichloropropane NE (0.05) ND ND
Vinyl acetate NE  (410) ND ND
Xylenes, Total 10000 ND ND
(see notes on last page)

R7GW09    
Intrawell 

Average/Max (1)

ND
ND
ND
1.6
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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APPENDIX B

BACKGROUND GROUNDWATER QUALITY

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Appendix I Parameters
Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/ Max (1)

Detected Volatiles (ug/l)
1,1-Dichloroethane NE (798) 1 ND
1,1-Dichloroethene 7 1 ND
Acetone NE (610) 7.74 2
Carbon Disulfide NE (1000) 2.2 ND
Chlorobenzene 100 0.8 ND
Chloromethane NE (190) 0.7 ND
cis-1,2-Dichloroethene 70 3.1 ND
Dibromomethane NE (608) 4.6 ND
Ethylbenzene 700 15 ND
Vinyl chloride 2 1 ND
Non-Detected Volatiles (ug/l)
Acrylonitrile NE (0.037) ND ND
Benzene 5 ND ND
Bromochloromethane NE ND ND
Bromodichloromethane NE (1.7) ND ND
Bromoform NE (84) ND ND
Carbon tetrachloride 5 ND ND
Chloroethane NE (36) ND ND
Chloroform NE (1.5) ND ND
Dibromochloromethane NE (1.2) ND ND
1,2-Dibromo-3-chloropropane 0.2 ND ND
1,2-Dibromoethane (EDB) NE (0.0075) ND ND
1,2-Dichlorobenzene 600 ND ND
1,4-Dichlorobenzene 75 ND ND
trans-1,4-Dichloro-2-butene NE ND ND
1,2-Dichloroethane 5 ND ND
trans-1,2-Dichloroethene 100 ND ND
1,2-Dichloropropane 5 ND ND
cis-1,3-Dichloropropene NE ND ND
trans-1,3-Dichloropropene NE ND ND
2-Hexanone NE (1460) ND ND
Bromomethane NE (8.52) ND ND
Dichloromethane 5 ND ND
2-Butanone (MEK) NE (1910) ND ND
Iodomethane NE ND ND
4-Methyl-2-pentanone (MIBK) NE (2000) ND ND
Styrene 100 ND ND
1,1,1,2-Tetrachloroethane NE (4.1) ND ND
1,1,2,2-Tetrachloroethane NE (0.53) ND ND
Tetrachloroethene 5 ND ND
Toluene 1000 ND ND
1,1,1-Trichloroethane 200 ND ND
1,1,2-Trichloroethane 5 ND ND
Trichloroethene 5 ND ND
Trichlorofluoromethane NE (1300) ND ND
1,2,3-Trichloropropane NE (0.05) ND ND
Vinyl acetate NE  (410) ND ND
Xylenes, Total 10000 ND ND
(see notes on last page)

R7GW10      
Intrawell 

Average/Max (1)

ND
ND
ND
ND
ND
ND
ND
ND
15
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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APPENDIX B

BACKGROUND GROUNDWATER QUALITY

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Appendix I Parameters
Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/ Max (1)

Detected Volatiles (ug/l)
1,1-Dichloroethane NE (798) 1 ND
1,1-Dichloroethene 7 1 ND
Acetone NE (610) 7.74 2
Carbon Disulfide NE (1000) 2.2 ND
Chlorobenzene 100 0.8 ND
Chloromethane NE (190) 0.7 ND
cis-1,2-Dichloroethene 70 3.1 ND
Dibromomethane NE (608) 4.6 ND
Ethylbenzene 700 15 ND
Vinyl chloride 2 1 ND
Non-Detected Volatiles (ug/l)
Acrylonitrile NE (0.037) ND ND
Benzene 5 ND ND
Bromochloromethane NE ND ND
Bromodichloromethane NE (1.7) ND ND
Bromoform NE (84) ND ND
Carbon tetrachloride 5 ND ND
Chloroethane NE (36) ND ND
Chloroform NE (1.5) ND ND
Dibromochloromethane NE (1.2) ND ND
1,2-Dibromo-3-chloropropane 0.2 ND ND
1,2-Dibromoethane (EDB) NE (0.0075) ND ND
1,2-Dichlorobenzene 600 ND ND
1,4-Dichlorobenzene 75 ND ND
trans-1,4-Dichloro-2-butene NE ND ND
1,2-Dichloroethane 5 ND ND
trans-1,2-Dichloroethene 100 ND ND
1,2-Dichloropropane 5 ND ND
cis-1,3-Dichloropropene NE ND ND
trans-1,3-Dichloropropene NE ND ND
2-Hexanone NE (1460) ND ND
Bromomethane NE (8.52) ND ND
Dichloromethane 5 ND ND
2-Butanone (MEK) NE (1910) ND ND
Iodomethane NE ND ND
4-Methyl-2-pentanone (MIBK) NE (2000) ND ND
Styrene 100 ND ND
1,1,1,2-Tetrachloroethane NE (4.1) ND ND
1,1,2,2-Tetrachloroethane NE (0.53) ND ND
Tetrachloroethene 5 ND ND
Toluene 1000 ND ND
1,1,1-Trichloroethane 200 ND ND
1,1,2-Trichloroethane 5 ND ND
Trichloroethene 5 ND ND
Trichlorofluoromethane NE (1300) ND ND
1,2,3-Trichloropropane NE (0.05) ND ND
Vinyl acetate NE  (410) ND ND
Xylenes, Total 10000 ND ND
(see notes on last page)

R7GW11 Intrawell 
Average/Max (1), 

Upgradient

ND
ND
2

ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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APPENDIX B

BACKGROUND GROUNDWATER QUALITY

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Appendix I Parameters
Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/ Max (1)

R7GW01    
Intrawell 

Average/Max, 
Upgradient

Detected Total Metals (mg/l)
Antimony 0.006 0.002 ND ND
Arsenic 0.01 0.0219 ND ND
Barium 2 0.5372 0.1298 0.174
Cadmium 0.005 0.000602 ND ND
Chromium 0.1 0.085 0.0259 0.028
Cobalt NE (0.73 ) 0.0731 0.0188 0.02445
Copper 1.3 0.1434 0.0456 0.0447
Lead 0.015 0.011 0.0018 ND
Nickel NE (0.73) 0.0313 0.0161 0.0022
Silver NE (0.18 ) 0.01 0.01 0.01
Vanadium NE (0.26 ) 0.0939 0.0402 0.0498
Zinc NE (10.95) 4.4103 0.1494 4.066
Non-Detected Total Metals (mg/l)
Beryllium 0.004 ND ND ND
Selenium 0.05 ND ND ND
Thallium 0.002 ND ND ND
Notes:
  (1) Average determined on detections only, unless frequency of detection is above 50%.
  ND - Not Detected
  NE - Not Established
Bold--indicates exceedance of Federal MCL or tap water RBC
Background not absolutely quantified, too few detections
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APPENDIX B

BACKGROUND GROUNDWATER QUALITY

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Appendix I Parameters
Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/ Max (1)

Detected Total Metals (mg/l)
Antimony 0.006 0.002 ND
Arsenic 0.01 0.0219 ND
Barium 2 0.5372 0.1298
Cadmium 0.005 0.000602 ND
Chromium 0.1 0.085 0.0259
Cobalt NE (0.73 ) 0.0731 0.0188
Copper 1.3 0.1434 0.0456
Lead 0.015 0.011 0.0018
Nickel NE (0.73) 0.0313 0.0161
Silver NE (0.18 ) 0.01 0.01
Vanadium NE (0.26 ) 0.0939 0.0402
Zinc NE (10.95) 4.4103 0.1494
Non-Detected Total Metals (mg/l)
Beryllium 0.004 ND ND
Selenium 0.05 ND ND
Thallium 0.002 ND ND
Notes:
  (1) Average determined on detections only, unless frequency of detection is above 50%.
  ND - Not Detected
  NE - Not Established
Bold--indicates exceedance of Federal MCL or tap water RBC
Background not absolutely quantified, too few detections

R7GW02    
Intrawell 

Average/Max

ND
0.0169
0.014
ND

0.059
0.0016
0.0217

ND
0.00064

ND
0.0149
0.1537

ND
ND
ND
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APPENDIX B

BACKGROUND GROUNDWATER QUALITY

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Appendix I Parameters
Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/ Max (1)

Detected Total Metals (mg/l)
Antimony 0.006 0.002 ND
Arsenic 0.01 0.0219 ND
Barium 2 0.5372 0.1298
Cadmium 0.005 0.000602 ND
Chromium 0.1 0.085 0.0259
Cobalt NE (0.73 ) 0.0731 0.0188
Copper 1.3 0.1434 0.0456
Lead 0.015 0.011 0.0018
Nickel NE (0.73) 0.0313 0.0161
Silver NE (0.18 ) 0.01 0.01
Vanadium NE (0.26 ) 0.0939 0.0402
Zinc NE (10.95) 4.4103 0.1494
Non-Detected Total Metals (mg/l)
Beryllium 0.004 ND ND
Selenium 0.05 ND ND
Thallium 0.002 ND ND
Notes:
  (1) Average determined on detections only, unless frequency of detection is above 50%.
  ND - Not Detected
  NE - Not Established
Bold--indicates exceedance of Federal MCL or tap water RBC
Background not absolutely quantified, too few detections

R7GW04    
Intrawell 

Average/Max

ND
ND

0.343
ND

0.039
0.0042
0.0494

ND
0.0011

ND
0.0239
0.1864

ND
ND
ND
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APPENDIX B

BACKGROUND GROUNDWATER QUALITY

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Appendix I Parameters
Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/ Max (1)

Detected Total Metals (mg/l)
Antimony 0.006 0.002 ND
Arsenic 0.01 0.0219 ND
Barium 2 0.5372 0.1298
Cadmium 0.005 0.000602 ND
Chromium 0.1 0.085 0.0259
Cobalt NE (0.73 ) 0.0731 0.0188
Copper 1.3 0.1434 0.0456
Lead 0.015 0.011 0.0018
Nickel NE (0.73) 0.0313 0.0161
Silver NE (0.18 ) 0.01 0.01
Vanadium NE (0.26 ) 0.0939 0.0402
Zinc NE (10.95) 4.4103 0.1494
Non-Detected Total Metals (mg/l)
Beryllium 0.004 ND ND
Selenium 0.05 ND ND
Thallium 0.002 ND ND
Notes:
  (1) Average determined on detections only, unless frequency of detection is above 50%.
  ND - Not Detected
  NE - Not Established
Bold--indicates exceedance of Federal MCL or tap water RBC
Background not absolutely quantified, too few detections

R7GW05     
Intrawell 

Average/Max

ND
0.0062
0.011
ND
0.04

0.0016
0.0194

ND
0.00083

ND
0.0215
0.1432

ND
ND
ND
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APPENDIX B

BACKGROUND GROUNDWATER QUALITY

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Appendix I Parameters
Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/ Max (1)

Detected Total Metals (mg/l)
Antimony 0.006 0.002 ND
Arsenic 0.01 0.0219 ND
Barium 2 0.5372 0.1298
Cadmium 0.005 0.000602 ND
Chromium 0.1 0.085 0.0259
Cobalt NE (0.73 ) 0.0731 0.0188
Copper 1.3 0.1434 0.0456
Lead 0.015 0.011 0.0018
Nickel NE (0.73) 0.0313 0.0161
Silver NE (0.18 ) 0.01 0.01
Vanadium NE (0.26 ) 0.0939 0.0402
Zinc NE (10.95) 4.4103 0.1494
Non-Detected Total Metals (mg/l)
Beryllium 0.004 ND ND
Selenium 0.05 ND ND
Thallium 0.002 ND ND
Notes:
  (1) Average determined on detections only, unless frequency of detection is above 50%.
  ND - Not Detected
  NE - Not Established
Bold--indicates exceedance of Federal MCL or tap water RBC
Background not absolutely quantified, too few detections

R7GW07    
Intrawell 

Average/Max (1)

ND
ND
0.01
ND

0.012
0.0005
0.0293
0.0026

ND
ND

0.0496
0.1611

ND
ND
ND

K:\Cape Env\101780\Landfill Monitoring\ Sept 2003 Draft Report\3-2004Tables&App.xls     Appendix B Page 14 of 18



APPENDIX B

BACKGROUND GROUNDWATER QUALITY

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Appendix I Parameters
Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/ Max (1)

Detected Total Metals (mg/l)
Antimony 0.006 0.002 ND
Arsenic 0.01 0.0219 ND
Barium 2 0.5372 0.1298
Cadmium 0.005 0.000602 ND
Chromium 0.1 0.085 0.0259
Cobalt NE (0.73 ) 0.0731 0.0188
Copper 1.3 0.1434 0.0456
Lead 0.015 0.011 0.0018
Nickel NE (0.73) 0.0313 0.0161
Silver NE (0.18 ) 0.01 0.01
Vanadium NE (0.26 ) 0.0939 0.0402
Zinc NE (10.95) 4.4103 0.1494
Non-Detected Total Metals (mg/l)
Beryllium 0.004 ND ND
Selenium 0.05 ND ND
Thallium 0.002 ND ND
Notes:
  (1) Average determined on detections only, unless frequency of detection is above 50%.
  ND - Not Detected
  NE - Not Established
Bold--indicates exceedance of Federal MCL or tap water RBC
Background not absolutely quantified, too few detections

R7GW08       
Intrawell 

Average/Max (1)

ND
ND

0.035
ND

0.048
0.001

0.0263
0.008

0.0006
ND

0.0337
0.1948

ND
ND
ND
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APPENDIX B

BACKGROUND GROUNDWATER QUALITY

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Appendix I Parameters
Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/ Max (1)

Detected Total Metals (mg/l)
Antimony 0.006 0.002 ND
Arsenic 0.01 0.0219 ND
Barium 2 0.5372 0.1298
Cadmium 0.005 0.000602 ND
Chromium 0.1 0.085 0.0259
Cobalt NE (0.73 ) 0.0731 0.0188
Copper 1.3 0.1434 0.0456
Lead 0.015 0.011 0.0018
Nickel NE (0.73) 0.0313 0.0161
Silver NE (0.18 ) 0.01 0.01
Vanadium NE (0.26 ) 0.0939 0.0402
Zinc NE (10.95) 4.4103 0.1494
Non-Detected Total Metals (mg/l)
Beryllium 0.004 ND ND
Selenium 0.05 ND ND
Thallium 0.002 ND ND
Notes:
  (1) Average determined on detections only, unless frequency of detection is above 50%.
  ND - Not Detected
  NE - Not Established
Bold--indicates exceedance of Federal MCL or tap water RBC
Background not absolutely quantified, too few detections

R7GW09    
Intrawell 

Average/Max (1)

ND
ND

0.146
0.00057

0.037
0.0518
0.1539

ND
0.0164

ND
0.0447
0.1712

ND
ND
ND
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APPENDIX B

BACKGROUND GROUNDWATER QUALITY

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Appendix I Parameters
Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/ Max (1)

Detected Total Metals (mg/l)
Antimony 0.006 0.002 ND
Arsenic 0.01 0.0219 ND
Barium 2 0.5372 0.1298
Cadmium 0.005 0.000602 ND
Chromium 0.1 0.085 0.0259
Cobalt NE (0.73 ) 0.0731 0.0188
Copper 1.3 0.1434 0.0456
Lead 0.015 0.011 0.0018
Nickel NE (0.73) 0.0313 0.0161
Silver NE (0.18 ) 0.01 0.01
Vanadium NE (0.26 ) 0.0939 0.0402
Zinc NE (10.95) 4.4103 0.1494
Non-Detected Total Metals (mg/l)
Beryllium 0.004 ND ND
Selenium 0.05 ND ND
Thallium 0.002 ND ND
Notes:
  (1) Average determined on detections only, unless frequency of detection is above 50%.
  ND - Not Detected
  NE - Not Established
Bold--indicates exceedance of Federal MCL or tap water RBC
Background not absolutely quantified, too few detections

R7GW10      
Intrawell 

Average/Max (1)

0.002
0.0101
0.174

0.00054
0.015
0.0081
0.0258
0.0069
0.0068

0.01
0.052
0.1809

ND
ND
ND
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APPENDIX B

BACKGROUND GROUNDWATER QUALITY

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Appendix I Parameters
Federal MCL 
(Tap Water 

RBC)

 Overall 
Background 

Upper Limit of 
Means

Upgradient 
Background 

Average/ Max (1)

Detected Total Metals (mg/l)
Antimony 0.006 0.002 ND
Arsenic 0.01 0.0219 ND
Barium 2 0.5372 0.1298
Cadmium 0.005 0.000602 ND
Chromium 0.1 0.085 0.0259
Cobalt NE (0.73 ) 0.0731 0.0188
Copper 1.3 0.1434 0.0456
Lead 0.015 0.011 0.0018
Nickel NE (0.73) 0.0313 0.0161
Silver NE (0.18 ) 0.01 0.01
Vanadium NE (0.26 ) 0.0939 0.0402
Zinc NE (10.95) 4.4103 0.1494
Non-Detected Total Metals (mg/l)
Beryllium 0.004 ND ND
Selenium 0.05 ND ND
Thallium 0.002 ND ND
Notes:
  (1) Average determined on detections only, unless frequency of detection is above 50%.
  ND - Not Detected
  NE - Not Established
Bold--indicates exceedance of Federal MCL or tap water RBC
Background not absolutely quantified, too few detections

R7GW11 Intrawell 
Average/Max (1), 

Upgradient

ND
ND

0.044
ND

0.024
0.0004
0.0842
0.0018

0.03
ND

0.0406
0.3318

ND
ND
ND
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APPENDIX E 
Laboratory Analytical Results 

 
 



APPENDIX E

LABORATORY ANALYTICAL RESULTS
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample Description :
Sample Date/Time   :
       
Appendix I Volatile Organics (ug/L)       
    1,1,1,2-Tetrachloroethane 1 U 1 U 1 U
    1,1,1-Trichloroethane 1 U 1 U 1 U
    1,1,2,2-Tetrachloroethane 1 U 1 U 1 U
    1,1,2-Trichloroethane 1 U 1 U 1 U
    1,1-Dichloroethane 1 U 1 U 1 U
    1,1-Dichloroethene 1 U 1 U 1 U
    1,2,3-Trichloropropane 1 UJ 1 UJ 1 UJ
    1,2-Dibromo-3-chloropropane 1 U 1 U 1 U
    1,2-Dibromoethane (EDB) 1 U 1 U 1 U
    1,2-Dichlorobenzene 1 UJ 1 UJ 1 UJ
    1,2-Dichloroethane 1 U 1 U 1 U
    1,2-Dichloropropane 1 U 1 U 1 U
    1,4-Dichlorobenzene 1 UJ 1 UJ 1 UJ
    2-Butanone (MEK) 10 UJ 10 UJ 10 UJ
    2-Hexanone 10 U 10 U 10 U
    4-Methyl-2-pentanone (MIBK) 10 U 10 U 10 U
    Acetone 25 UJ 25 UJ 25 UJ
    Acrylonitrile 20 U 20 U 20 U
    Benzene 1 U 1 U 1 U
    Bromochloromethane 1 U 1 U 1 U
    Bromodichloromethane 1 U 1 U 1 U
    Bromoform 1 U 1 U 1 U
    Bromomethane 1 U 1 U 1 U
    Carbon Disulfide 1 U 1 U 1 U
    Carbon tetrachloride 1 U 1 U 1 U
    Chlorobenzene 1 U 1 U 1 U
    Chloroethane 1 UJ 1 UJ 1 UJ
    Chloroform 1 U 1 U 1 U
    Chloromethane 1 U 1 U 1 U
    cis-1,2-Dichloroethene 1 U 1 U 1 U
    cis-1,3-Dichloropropene 1 U 1 U 1 U
    Dibromochloromethane 1 U 1 U 1 U
    Dibromomethane 1 U 1 U 1 U
    Dichloromethane 5 U 5 U 5 U
    Ethylbenzene 1 U 1 U 1 U
    Iodomethane 1 UJ 1 UJ 1 UJ
    Styrene 1 U 1 U 1 U
    Tetrachloroethene 1 U 1 U 1 U
    Toluene 1 U 1 U 1 U
    trans-1,2-Dichloroethene 1 U 1 U 1 U
    trans-1,3-Dichloropropene 1 U 1 U 1 U
    trans-1,4-Dichloro-2-butene 2 UJ 2 UJ 2 UJ
    Trichloroethene 1 U 1 U 1 U
    Trichlorofluoromethane 1 U 1 U 1 U
    Vinyl acetate 2 U 2 U 2 U
    Vinyl chloride 1 U 1 U 1 U
    Xylenes, Total 2 U 2 U 2 U

R7GW01R
R7GW01R-09

03-01-2004/1352

R7GW02R
R7GW02R-09

03-02-2004/0840

R7GW02R (Dup)
R7GW02R-09D
03-02-2004/0840
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APPENDIX E

LABORATORY ANALYTICAL RESULTS
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample Description :
Sample Date/Time   :

R7GW01R
R7GW01R-09

03-01-2004/1352

R7GW02R
R7GW02R-09

03-02-2004/0840

R7GW02R (Dup)
R7GW02R-09D
03-02-2004/0840

       
Appendix I Metals (mg/L)       
    Antimony 0.02 U 0.02 U 0.02 U
    Arsenic 0.01 U 0.01 U 0.01 U
    Barium 0.063  0.069  0.07  
    Beryllium 0.004 U 0.004 U 0.004 U
    Cadmium 0.005 U 0.005 U 0.005 U
    Chromium 0.0011 J 0.0011 J 0.0011 J
    Cobalt 0.01 U 0.01 U 0.01 U
    Copper 0.02 U 0.003 J 0.02 U
    Lead 0.005 U 0.005 U 0.005 U
    Nickel 0.04 U 0.04 U 0.04 U
    Selenium 0.01 U 0.01 U 0.01 U
    Silver 0.01 U 0.01 U 0.01 U
    Thallium 0.01 U 0.01 U 0.01 U
    Vanadium 0.0062 J 0.012  0.012  
    Zinc 0.02 U 0.02 U 0.02 U

Appendix I Metals (Dissolved) (mg/L)       
    Antimony (Dissolved) 0.02 U 0.02 U 0.02 U
    Arsenic, (Dissolved) 0.01 U 0.01 U 0.01 U
    Barium, (Dissolved) 0.058  0.069  0.068  
    Beryllium (Dissolved) 0.004 U 0.004 U 0.004 U
    Cadmium (Dissolved) 0.005 U 0.005 U 0.005 U
    Chromium, (Dissolved) 0.01 U 0.01 U 0.01 U
    Cobalt (Dissolved) 0.01 U 0.01 U 0.01 U
    Copper, Dissolved 0.02 U 0.02 U 0.02 U
    Lead, (Dissolved) 0.005 U 0.005 U 0.005 U
    Nickel, (Dissolved) 0.04 U 0.04 U 0.04 U
    Selenium (Dissolved) 0.01 U 0.01 U 0.01 U
    Silver (Dissolved) 0.01 U 0.01 U 0.01 U
    Thallium (Dissolved) 0.01 U 0.01 U 0.01 U
    Vanadium (Dissolved) 0.012 U 0.01 U 0.01 U
    Zinc, (Dissolved) 0.02 U 0.02 U 0.02 U

Notes:
U - Not Detected
ug/L - micrograms per liter
J - Qualified as Estimated
mg/L - milligrams per liter
UB
UN
UB - Non-Detect Concentration 
         but compound present in blank
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APPENDIX E

LABORATORY ANALYTICAL RESULTS
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample Description :
Sample Date/Time   :
 
Appendix I Volatile Organics (ug/L)
    1,1,1,2-Tetrachloroethane
    1,1,1-Trichloroethane
    1,1,2,2-Tetrachloroethane
    1,1,2-Trichloroethane
    1,1-Dichloroethane
    1,1-Dichloroethene
    1,2,3-Trichloropropane
    1,2-Dibromo-3-chloropropane
    1,2-Dibromoethane (EDB)
    1,2-Dichlorobenzene
    1,2-Dichloroethane
    1,2-Dichloropropane
    1,4-Dichlorobenzene
    2-Butanone (MEK)
    2-Hexanone
    4-Methyl-2-pentanone (MIBK)
    Acetone
    Acrylonitrile
    Benzene
    Bromochloromethane
    Bromodichloromethane
    Bromoform
    Bromomethane
    Carbon Disulfide
    Carbon tetrachloride
    Chlorobenzene
    Chloroethane
    Chloroform
    Chloromethane
    cis-1,2-Dichloroethene
    cis-1,3-Dichloropropene
    Dibromochloromethane
    Dibromomethane
    Dichloromethane
    Ethylbenzene
    Iodomethane
    Styrene
    Tetrachloroethene
    Toluene
    trans-1,2-Dichloroethene
    trans-1,3-Dichloropropene
    trans-1,4-Dichloro-2-butene
    Trichloroethene
    Trichlorofluoromethane
    Vinyl acetate
    Vinyl chloride
    Xylenes, Total

      
      

1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 UJ 1 UJ
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 UJ 1 UJ
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 UJ 1 UJ

10 UJ 10 UJ 10 UJ
10 UJ 10 U 10 U
10 UJ 10 U 10 U
25 UJ 25 UJ 25 UJ
20 UJ 20 U 20 U

1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 UJ 1 UJ
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U
5 UJ 5 U 5 U
1 UJ 1 U 1 U
1 UJ 1 UJ 1 UJ
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U
1 UJ 1 U 1 U
2 UJ 2 UJ 2 UJ
1 UJ 1 U 1 U
1 UJ 1 U 1 U
2 UJ 2 U 2 U
1 UJ 1 U 1 U
2 UJ 2 U 2 U

R7GW04R
R7GW04R-09

03-02-2004/1220

R7GW05R
R7GW05R-09

03-01-2004/1720

R7GW07R2
R7GW07R2-09
03-01-2004/1510
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APPENDIX E

LABORATORY ANALYTICAL RESULTS
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample Description :
Sample Date/Time   :
 
Appendix I Metals (mg/L)
    Antimony
    Arsenic
    Barium
    Beryllium
    Cadmium
    Chromium
    Cobalt
    Copper
    Lead
    Nickel
    Selenium
    Silver
    Thallium
    Vanadium
    Zinc

Appendix I Metals (Dissolved) (mg/L)
    Antimony (Dissolved)
    Arsenic, (Dissolved)
    Barium, (Dissolved)
    Beryllium (Dissolved)
    Cadmium (Dissolved)
    Chromium, (Dissolved)
    Cobalt (Dissolved)
    Copper, Dissolved
    Lead, (Dissolved)
    Nickel, (Dissolved)
    Selenium (Dissolved)
    Silver (Dissolved)
    Thallium (Dissolved)
    Vanadium (Dissolved)
    Zinc, (Dissolved)

Notes:
U - Not Detected
ug/L - micrograms per liter
J - Qualified as Estimated
mg/L - milligrams per liter
UB
UN
UB - Non-Detect Concentration 
         but compound present in blank

R7GW04R
R7GW04R-09

03-02-2004/1220

R7GW05R
R7GW05R-09

03-01-2004/1720

R7GW07R2
R7GW07R2-09
03-01-2004/1510

      
      

0.02 U 0.02 U 0.02 U
0.01 U 0.01 U 0.0059 J
0.18  0.019  0.14  

0.004 U 0.004 U 0.004 U
0.0012 J 0.005 U 0.005 U

0.027  0.01 U 0.01 U
0.019  0.01 U 0.0036 J
0.013 J 0.02 U 0.02 U
0.005 U 0.005 U 0.005 U
0.04 U 0.04 U 0.04 U
0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U

0.0066 J 0.0074 J 0.012 U
0.029 U 0.02 U 0.02 U

      
0.02 U 0.02 U 0.02 U
0.01 U 0.0068 J 0.01 U
0.19  0.018  0.15  

0.004 U 0.004 U 0.004 U
0.005 U 0.005 U 0.005 U
0.01 U 0.01 U 0.01 U

0.022  0.01 U 0.0029 J
0.0067 J 0.02 U 0.02 U

0.005 U 0.005 U 0.005 U
0.03 J 0.04 U 0.04 U
0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U

0.1 U 0.01 U 0.01 U
0.025 U 0.02 U 0.02 U
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APPENDIX E

LABORATORY ANALYTICAL RESULTS
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample Description :
Sample Date/Time   :
 
Appendix I Volatile Organics (ug/L)
    1,1,1,2-Tetrachloroethane
    1,1,1-Trichloroethane
    1,1,2,2-Tetrachloroethane
    1,1,2-Trichloroethane
    1,1-Dichloroethane
    1,1-Dichloroethene
    1,2,3-Trichloropropane
    1,2-Dibromo-3-chloropropane
    1,2-Dibromoethane (EDB)
    1,2-Dichlorobenzene
    1,2-Dichloroethane
    1,2-Dichloropropane
    1,4-Dichlorobenzene
    2-Butanone (MEK)
    2-Hexanone
    4-Methyl-2-pentanone (MIBK)
    Acetone
    Acrylonitrile
    Benzene
    Bromochloromethane
    Bromodichloromethane
    Bromoform
    Bromomethane
    Carbon Disulfide
    Carbon tetrachloride
    Chlorobenzene
    Chloroethane
    Chloroform
    Chloromethane
    cis-1,2-Dichloroethene
    cis-1,3-Dichloropropene
    Dibromochloromethane
    Dibromomethane
    Dichloromethane
    Ethylbenzene
    Iodomethane
    Styrene
    Tetrachloroethene
    Toluene
    trans-1,2-Dichloroethene
    trans-1,3-Dichloropropene
    trans-1,4-Dichloro-2-butene
    Trichloroethene
    Trichlorofluoromethane
    Vinyl acetate
    Vinyl chloride
    Xylenes, Total

      
      

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 U
1 UJ 1 UJ 1 UJ
1 U 1 U 1 U
1 U 1 U 1 U
1 UJ 1 UJ 1 UJ
1 U 1 U 1 U
1 U 1 U 1 U
1 UJ 1 UJ 1 UJ

10 UJ 10 UJ 10 UJ
10 U 10 U 10 U
10 U 10 U 10 U
25 UJ 25 UJ 25 UJ
20 U 20 U 20 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 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U
1 UJ 1 UJ 1 UJ
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 U
5 U 5 U 5 U
1 U 1 U 1 U
1 UJ 1 UJ 1 UJ
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
2 UJ 2 UJ 2 UJ
1 U 1 U 1 U
1 U 1 U 1 U
2 U 2 U 2 U
1 U 1 U 1 U
2 U 2 U 2 U

R7GW08R
R7GW08R-09

03-01-2004/1150

R7GW09R
R7GW09-09

03-02-2004/1120

R7GW10R
R7GW10-09

03-01-2004/1620
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APPENDIX E

LABORATORY ANALYTICAL RESULTS
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample Description :
Sample Date/Time   :
 
Appendix I Metals (mg/L)
    Antimony
    Arsenic
    Barium
    Beryllium
    Cadmium
    Chromium
    Cobalt
    Copper
    Lead
    Nickel
    Selenium
    Silver
    Thallium
    Vanadium
    Zinc

Appendix I Metals (Dissolved) (mg/L)
    Antimony (Dissolved)
    Arsenic, (Dissolved)
    Barium, (Dissolved)
    Beryllium (Dissolved)
    Cadmium (Dissolved)
    Chromium, (Dissolved)
    Cobalt (Dissolved)
    Copper, Dissolved
    Lead, (Dissolved)
    Nickel, (Dissolved)
    Selenium (Dissolved)
    Silver (Dissolved)
    Thallium (Dissolved)
    Vanadium (Dissolved)
    Zinc, (Dissolved)

Notes:
U - Not Detected
ug/L - micrograms per liter
J - Qualified as Estimated
mg/L - milligrams per liter
UB
UN
UB - Non-Detect Concentration 
         but compound present in blank

R7GW08R
R7GW08R-09

03-01-2004/1150

R7GW09R
R7GW09-09

03-02-2004/1120

R7GW10R
R7GW10-09

03-01-2004/1620
      
      

0.02 U 0.02 U 0.02 U
0.01 U 0.01 U 0.01 U

0.078  0.13  0.044  
0.004 U 0.004 U 0.004 U
0.005 U 0.005 U 0.005 U
0.026  0.01 U 0.0016 J
0.01 U 0.0024 J 0.0017 J
0.02 U 0.0027 J 0.02 U

0.005 U 0.005 U 0.005 U
0.04 U 0.04 U 0.04 U
0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U
0.01  0.05 U 0.0058 J
0.02 U 0.02 U 0.02 U

      
0.02 U 0.02 U 0.02 U
0.01 U 0.01 U 0.01 U

0.075  0.13  0.042  
0.004 U 0.004 U 0.004 U
0.005 U 0.005 U 0.005 U
0.01 U 0.01 U 0.01 U
0.01 U 0.0014 J 0.0017 J
0.02 U 0.02 U 0.02 U

0.005 U 0.005 U 0.005 U
0.04 U 0.04 U 0.04 U
0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U
0.01 U 0.05 U 0.01 U
0.02 U 0.02 U 0.02 U
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APPENDIX E

LABORATORY ANALYTICAL RESULTS
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample Description :
Sample Date/Time   :
 
Appendix I Volatile Organics (ug/L)
    1,1,1,2-Tetrachloroethane
    1,1,1-Trichloroethane
    1,1,2,2-Tetrachloroethane
    1,1,2-Trichloroethane
    1,1-Dichloroethane
    1,1-Dichloroethene
    1,2,3-Trichloropropane
    1,2-Dibromo-3-chloropropane
    1,2-Dibromoethane (EDB)
    1,2-Dichlorobenzene
    1,2-Dichloroethane
    1,2-Dichloropropane
    1,4-Dichlorobenzene
    2-Butanone (MEK)
    2-Hexanone
    4-Methyl-2-pentanone (MIBK)
    Acetone
    Acrylonitrile
    Benzene
    Bromochloromethane
    Bromodichloromethane
    Bromoform
    Bromomethane
    Carbon Disulfide
    Carbon tetrachloride
    Chlorobenzene
    Chloroethane
    Chloroform
    Chloromethane
    cis-1,2-Dichloroethene
    cis-1,3-Dichloropropene
    Dibromochloromethane
    Dibromomethane
    Dichloromethane
    Ethylbenzene
    Iodomethane
    Styrene
    Tetrachloroethene
    Toluene
    trans-1,2-Dichloroethene
    trans-1,3-Dichloropropene
    trans-1,4-Dichloro-2-butene
    Trichloroethene
    Trichlorofluoromethane
    Vinyl acetate
    Vinyl chloride
    Xylenes, Total

  
  

1 U
1 U
1 U
1 U
1 U
1 U
1 UJ
1 U
1 U
1 UJ
1 U
1 U
1 UJ

10 UJ
10 U
10 U
25 UJ
20 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 UJ
1 U
1 U
1 U
1 U
1 U
1 U
5 U
1 U
1 UJ
1 U
1 U
1 U
1 U
1 U
2 UJ
1 U
1 U
2 U
1 U
2 U

R7GW11
R7GW11-09

03-01-2004/1050
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APPENDIX E

LABORATORY ANALYTICAL RESULTS
SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004

SOLID WASTE LANDFILL FACILITY
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample Description :
Sample Date/Time   :
 
Appendix I Metals (mg/L)
    Antimony
    Arsenic
    Barium
    Beryllium
    Cadmium
    Chromium
    Cobalt
    Copper
    Lead
    Nickel
    Selenium
    Silver
    Thallium
    Vanadium
    Zinc

Appendix I Metals (Dissolved) (mg/L)
    Antimony (Dissolved)
    Arsenic, (Dissolved)
    Barium, (Dissolved)
    Beryllium (Dissolved)
    Cadmium (Dissolved)
    Chromium, (Dissolved)
    Cobalt (Dissolved)
    Copper, Dissolved
    Lead, (Dissolved)
    Nickel, (Dissolved)
    Selenium (Dissolved)
    Silver (Dissolved)
    Thallium (Dissolved)
    Vanadium (Dissolved)
    Zinc, (Dissolved)

Notes:
U - Not Detected
ug/L - micrograms per liter
J - Qualified as Estimated
mg/L - milligrams per liter
UB
UN
UB - Non-Detect Concentration 
         but compound present in blank

R7GW11
R7GW11-09

03-01-2004/1050
  
  

0.02 U
0.01 U
0.01 U

0.004 U
0.005 U

0.01 U
0.01 U
0.02 U

0.005 U
0.04 U
0.01 U
0.01 U
0.01 U

0.012 U
0.02 U

  
0.02 U
0.01 U
0.01 U

0.004 U
0.005 U

0.01 U
0.01 U
0.02 U

0.005 U
0.04 U
0.01 U
0.01 U
0.01 U
0.01 U
0.02 U
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APPENDIX E
LABORAROTY ANALYTICAL RESULTS

SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004
SOLID WASTE LANDFILL FACILITY

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Equipment Rinsate Field Blank Trip Blank
Site ID R7ER01 R7FB01 R7TB01
Sample Description : R7ER01-09 R7FB01-09 RTB01-09
Sample Date/Time   : 03-02-2004/1445 03-02-2004/1425 03-02-2004/1415
 
Appendix 1 Volatile Organics (ug/L)
    1,1,1,2-Tetrachloroethane 1 U 1 U 1 U
    1,1,1-Trichloroethane 1 U 1 U 1 U
    1,1,2,2-Tetrachloroethane 1 U 1 U 1 U
    1,1,2-Trichloroethane 1 U 1 U 1 U
    1,1-Dichloroethane 1 U 1 U 1 U
    1,1-Dichloroethene 1 U 1 U 1 U
    1,2,3-Trichloropropane 1 UJ 1 UJ 1 UJ
    1,2-Dibromo-3-chloropropane 1 U 1 U 1 U
    1,2-Dibromoethane (EDB) 1 U 1 U 1 U
    1,2-Dichlorobenzene 1 UJ 1 UJ 1 UJ
    1,2-Dichloroethane 1 U 1 U 1 U
    1,2-Dichloropropane 1 U 1 U 1 U
    1,4-Dichlorobenzene 1 UJ 1 UJ 1 UJ
    2-Butanone (MEK) 10 UJ 10 UJ 10 UJ
    2-Hexanone 10 U 10 U 10 U
    4-Methyl-2-pentanone (MIBK) 10 U 10 U 10 U
    Acetone 25 UJ 25 UJ 25 UJ
    Acrylonitrile 20 U 20 U 20 U
    Benzene 1 U 1 U 1 U
    Bromochloromethane 1 U 1 U 1 U
    Bromodichloromethane 1 U 1 U 1 U
    Bromoform 1 U 1 U 1 U
    Bromomethane 1 U 1 U 1 U
    Carbon Disulfide 1 U 1 U 1 U
    Carbon tetrachloride 1 U 1 U 1 U
    Chlorobenzene 1 U 1 U 1 U
    Chloroethane 1 UJ 1 UJ 1 UJ
    Chloroform 1 U 1 U 1 U
    Chloromethane 1 U 1 U 1 U
    cis-1,2-Dichloroethene 1 U 1 U 1 U
    cis-1,3-Dichloropropene 1 U 1 U 1 U
    Dibromochloromethane 1 U 1 U 1 U
    Dibromomethane 1 U 1 U 1 U
    Dichloromethane 5 U 5 U 5 U
    Ethylbenzene 1 U 1 U 1 U
    Iodomethane 1 UJ 1 UJ 1 UJ
    Styrene 1 U 1 U 1 U
    Tetrachloroethene 1 U 1 U 1 U
    Toluene 1 U 1 U 1 U
    trans-1,2-Dichloroethene 1 U 1 U 1 U
    trans-1,3-Dichloropropene 1 U 1 U 1 U
    trans-1,4-Dichloro-2-butene 2 UJ 2 UJ 2 UJ
    Trichloroethene 1 U 1 U 1 U
    Trichlorofluoromethane 1 U 1 U 1 U
    Vinyl acetate 2 U 2 U 2 U
    Vinyl chloride 1 U 1 U 1 U
    Xylenes, Total 2 U 2 U 2 U
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APPENDIX E
LABORAROTY ANALYTICAL RESULTS

SEMI-ANNUAL GROUNDWATER MONITORING REPORT, MARCH 2004
SOLID WASTE LANDFILL FACILITY

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Equipment Rinsate Field Blank Trip Blank
Site ID R7ER01 R7FB01 R7TB01
Sample Description : R7ER01-09 R7FB01-09 RTB01-09
Sample Date/Time   : 03-02-2004/1445 03-02-2004/1425 03-02-2004/1415

Appendix I Metals (mg/L)
    Antimony 0.02 U 0.02 U NA
    Arsenic 0.01 U 0.01 U NA
    Barium 0.01 U 0.01 U NA
    Beryllium 0.004 U 0.004 U NA
    Cadmium 0.005 U 0.005 U NA
    Chromium 0.01 U 0.01 U NA
    Cobalt 0.01 U 0.01 U NA
    Copper 0.02 U 0.02 U NA
    Lead 0.005 U 0.005 U NA
    Nickel 0.04 U 0.04 U NA
    Selenium 0.01 U 0.01 U NA
    Silver 0.01 U 0.01 U NA
    Thallium 0.01 U 0.01 U NA
    Vanadium 0.01 U 0.01 U NA
    Zinc 0.02 U 0.02 U NA

Appendix I Metals (Dissolved) (mg/L)
    Antimony (Dissolved) 0.02 U 0.02 U NA
    Arsenic, (Dissolved) 0.01 U 0.01 U NA
    Barium, (Dissolved) 0.01 U 0.01 U NA
    Beryllium (Dissolved) 0.004 U 0.004 U NA
    Cadmium (Dissolved) 0.005 U 0.005 U NA
    Chromium, (Dissolved) 0.01 U 0.01 U NA
    Cobalt (Dissolved) 0.01 U 0.01 U NA
    Copper, Dissolved 0.02 U 0.02 U NA
    Lead, (Dissolved) 0.005 U 0.005 U NA
    Nickel, (Dissolved) 0.04 U 0.04 U NA
    Selenium (Dissolved) 0.01 U 0.01 U NA
    Silver (Dissolved) 0.01 U 0.01 U NA
    Thallium (Dissolved) 0.01 U 0.01 U NA
    Vanadium (Dissolved) 0.01 U 0.01 U NA
    Zinc, (Dissolved) 0.02 U 0.02 U NA

Notes:
U - Not Detected
ug/L - micrograms per liter
J - Qualified as Estimated
mg/L - milligrams per liter
NA--not analyzed
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